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Abstract
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1 Motivation

International portfolios of commercial banks constitute a large component of international
country portfolios.' International debt instruments amount to the equivalent of 200% of the
GDP of industrialized and of about 100% of the GDP for emerging markets and developing
countries.” They are about four times the size of international equity holdings (Lane and
Milesi-Ferretti 2006, Serensen et al. 2006). In recent years, the share of bank and money

market flows in gross international capital movements has even increased (Becker 2006).

International debt flows are not only important quantitatively, they also have a higher
standard deviation than other capital flows (Kose et al. 2006). This may explain the
conventional wisdom that high debt flows expose countries to risks from financial openness
(ibid, p. 25). The risk of international debt flows is less evident though when considering that
international debt holdings contribute to income smoothing across countries (Serensen et al.
2006). Also, when scaling the standard deviation of capital flows by the respective means,

debt flows are not really distinguishable from other types of capital flows (Kose et al. 2006).

In this paper, we look at the role of banks’ international portfolios for the exposure of
countries to macroeconomic shocks from a different angle. We ask whether and how quickly
international portfolios of commercial banks react to macroeconomic developments at home
and abroad. We depart from earlier work in two main regards. First, we analyze the short-run
and the long-run determinants of banks’ international asset portfolios in an integrated
empirical model. Second, we use information on bilateral bank portfolios of OECD countries.

Using bilateral quarterly data, we can provide more precise measures of domestic and foreign

In the following, we use the term (international) ‘bank portfolios’ to denote the cross-border assets and
liabilities of commercial banks. The term ‘country portfolios’ denotes the international investment position
of countries. In addition to bank portfolios, it comprises international portfolio investments (debt and
equity) and stocks of foreign direct investment.

Debt instruments denote the sum of assets and liabilities.



macroeconomic developments than previous studies. We focus on banking data because
comparable evidence at the bilateral dimension is not available for other asset holdings.’ In
studying the determinants of bilateral cross-border bank portfolios, we provide answers to the

following questions:

First, what are the long-run determinants of banks’ international portfolios? In finding the
determinants of the stocks of banks’ cross-border assets and liabilities, earlier literature has
been fairly successful. Buch (2003), for instance, studies bilateral cross-border asset holdings
of banks that report to the Bank for International Settlements (BIS). She finds that, apart from
market size, regulations and information costs affect the patterns of cross-border asset
holdings. Buch, Driscoll, and Ostergaard (2005) explain the deviation of banks’ portfolios
from an optimal mean-variance portfolio. Similarly, gravity-type models perform quite well
in explaining cross-border portfolios holdings (see, e.g., IMF 2006). However, these papers
do not study the dynamic adjustment responses of banks to changes in macroeconomic

conditions.

Second, what shapes the short-term dynamics of banks’ international portfolios? The response
of bilateral bank lending to cyclical factors has been studied less frequently and only for
selected countries and time periods. Goldberg (2005) uses bank-level data for US banks.
Buch, Carstensen, and Schertler (2005) use a dataset similar to ours but focus on a shorter
time period. These studies show that explaining cross-border capital flows is much more
difficult than explaining stocks of cross-border assets and liabilities.* Although standard

proxies for business cycle developments such as interest rates and GDP growth rates do have

An exception is the IMF’s International Portfolio Investment Survey. However, these data are available
only for selected years and not on a quarterly basis. See, for instance, DeSantis and Gérard (2006) for a
recent study using these data.

A related strand of the literature studies the transmission of shocks during financial crises through the
international activities of banks. See, e.g., Weder and Van Rijckeghem (2003) or Peek and Rosengren
(1997). Jeanneau and Micu (2001) use BIS data to study the determinants of bank assets in emerging
markets.
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a significant impact on banks’ international activities, the impact of these variables is not very
stable across time and across countries. Moreover, the explanatory power of these regressions

is low.

Third, what is the impact of financial integration on the speed of adjustment of banks’
international portfolios? Instead of estimating the short- and the long-run determinants of
banks’ portfolios separately, we use a panel cointegration model that allows estimating
different short-run dynamics across countries while restricting the long-run cointegration
vector to be identical across host countries. The loading matrix, which provides information
on the speed of adjustment to a new steady state, is allowed to vary across reporting countries
(Breitung 2005). We expect that the speed of adjustment to short-run macroeconomic
fluctuations is faster in more integrated financial markets. Since our estimates provide us with
information on the speed of adjustment to a new equilibrium for different country pairs, we
can analyze whether the dynamic responses of banks to macroeconomic shocks differ across
countries in a systematic way. Hence, in a last step, we use gravity-type regressors as well as
information on the openness and structure of countries’ financial system to explore systematic

patterns in the speed of adjustment to new equilibria.

One special feature of our dataset is that we can analyze adjustment patterns inside and
outside the Euro Area. We have data from reporting countries inside the Euro Area (Belgium,
Germany, France, Italy, Netherlands) and outside the Euro Area (Hong Kong, Japan,
Switzerland, UK, USA). As recipient countries, we use information on all OECD countries.
Hence, we can study whether the degree of financial integration among the EU countries has
an impact on the determinants of bank portfolios, and to what extent adjustment patterns are
affected by exchange rate valuation effects. Using OECD countries only has the additional
advantage that we exclude emerging markets which have directly been affected by the

financial crises of the late 1990s.



The data that we use for this paper are richer than data used in earlier studies for four reasons.
First, we use data for banks from ten BIS reporting countries. In contrast to Goldberg (2005),
we can study the impact of business cycle developments on cross-border portfolios of banks
from more than one source country. Second, we use quarterly data for a 10-year period (1995-
2005) to study the determinants of banks’ portfolios for the pre- and the post-Euro period.
Third, we study cross-border lending and borrowing instead of focusing on cross-border asset
holdings only. And, fourth, in contrast to research based on the comprehensive datasets on
country portfolios compiled by Lane and Milesi-Ferretti (2006), we have information on

bilateral financial linkages.

In Part 2, we provide a brief theoretical background for our empirical analysis. In Part 3, we
describe the data. In Part 4, we look at banks’ international portfolios and other cross-border
asset holdings to get an intuition of how representative banks’ portfolios are for total country
portfolios. In Part 5, we analyze the long-run and the short-run determinants of banks’ cross-
border activities using a panel cointegration framework. Part 6 concludes and summarizes the
main results. We provide evidence of significant long-run cointegration relationships between
cross-border assets and liabilities of banks and key macroeconomic variables. Both, the long-
run determinants of banks’ international portfolios as well as the short-run dynamics show a
significant degree of heterogeneity across countries. Gravity-type variables help explaining

differences in the speed of adjustment to new equilibria across countries.
2 Theoretical Background

Our aim in this paper is to analyze the response of banks’ international portfolios to
macroeconomic shocks. In the theoretical literature, the patterns of international bank

portfolios and the transmission of shocks across countries have largely been covered



separately. Traditionally, open economy macroeconomic models do not assign an explicit role

to financial intermediation and to the composition of international country portfolios.

Recently, dynamic general equilibrium model of open economies have been set up to model
international portfolio choices. Evans and Hnatkovska (2005) and Tille (2005), for instance,
model international equity and bond holdings within the framework of an open economy
macroeconomic model, but both contributions abstract from banks. Ghironi, Lee, and Rebucci
(2006) derive a portfolio structure assuming that perfectly competitive financial

intermediaries charge (exogenously given) fees on financial market transactions.

Most of these models focus on the linkages between two countries rather than modeling
bilateral linkages between a larger set of countries. Portfolio models of international banking,
in turn, often do not consider different types of macroeconomic shocks. Hence current
theoretical models are not very well suited to explain the increasing share of bilateral
‘diversification trade’ in financial assets and thus the repercussions between country
portfolios and macroeconomic shocks: “At the moment, we have no integrative general-
equilibrium monetary model of international portfolio choice, although we need one (Obstfeld

2004, p. 19)

In the remainder of this section, we review the basic mechanics of adjustments of
international debt holdings in a simple partial equilibrium framework. Even in this simple
framework, the response of cross-border assets to interest rates is not clear-cut. We also

sketch how banks could be integrated into such a model.

The standard two-country textbook model views changes in cross-border debt holdings of
countries as the result of the intertemporal optimization of households (Obstfeld and Rogoff
1996). Assume that consumers are endowed with output Y; in period one and Y>, in period
two. They allocate these endowments to achieve optimal consumption plans C; and C,. Utility

of households depends on each period’s consumption level and is additive separable with
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regard to time u = u(C,,C,)=u(C,)+ fu(C,), with S as the subjective time-preference

factor.

Domestic households can raise their first-period consumption over and above first-period

income if they borrow internationally: C, =Y, — B,, where B, are net foreign assets at the end

of period one. In the second period, households have to repay their borrowings:
C,=Y,+(1+ r)(Y1 -C 1) where r denotes the world market interest rate. Even in this simple

textbook model, the impact of changes in the world-market interest rate on consumption and
bond holdings is ambiguous. It depends on the relative strength of income, substitution, and
wealth effects, reflecting the impact of a change in interest rate change on bond returns and
on lifetime income. This can be shown using an isoelastic utility function and solving the

household’s optimization problem gives first and second period consumption:

Y o . .
C = ! - (Yl +—2 J and C, = (1+r) S°C,. Hence, the impact of interest rates
1+(1+7)" p° 1+7

B
on consumption and the demand for bonds is ambiguous: 88(71 , aa 2
r r

>0.

In this two country setting, the equilibrium with nonzero net foreign assets, B, # 0, is

identical to a setup where gross domestic borrowing in the foreign country is equal to gross
cross-border lending. In other words, the implied international capital flows are one-
directional: domestic households would borrow in the foreign economy, but there is no two-

way asset trade between the home and the foreign economy.

In reality, households do not buy and sell foreign bonds directly. Instead, most of the
international transactions of households are intermediated through commercial banks.
Introducing banks into the above framework would necessitate adding a couple of features
that characterize (international) banking markets. A full-fledged model of the international

bank would, for instance, require modelling the maturity transformation function of banks, the



principle-agent relationships between banks are their customers, or the principle-agent
relationships between bank managers and owners. Addressing these aspects is beyond the

scope of this paper.

One simple way of linking the choice problem of households with the international portfolios
choices of banks would be to assume that households do not invest directly in the foreign
economy. Instead, they hold deposits with their local banks. Banks can additionally raise
deposits abroad, and they lend to domestic and foreign customers. In deciding over their
optimal asset choices, banks have to consider the intertemporal optimization choices of
households. These would not give rise to two-way ‘diversification trades’ (Obstfeld 2004)
though. Such bilateral asset choices could be introduced by assuming that the banks
themselves optimize their portfolios in a mean-variance framework. The objective function of
the representative bank would be increasing in expected profits and decreasing in portfolio
variance. (See Freixas and Rochet (1998) for a closed-economy application.) If domestic and
foreign banks have — in principle — access to the same types of financial assets, it is also
useful to assume that the banks have different comparative advantages in serving domestic
and foreign customers. More specifically, the costs of supplying financial services
internationally are likely to be higher than in the national context. Under appropriate
assumptions concerning the costs of cross-border financial transactions, domestic and foreign

banks will then hold different portfolios of cross-border assets and liabilities.

These considerations have three main implications for our empirical work. First, the link
between cross-border asset holdings and interest rates is ambiguous from a theoretical point
of view. In the intertemporal optimization decision of households, income and substitution
effects work into different directions. It is, ultimately, an empirical question whether cross-
border assets and liabilities increase or decrease in the rates of return. Second, adding

portfolio considerations gives a rationale for two-way ‘diversification trade’ in cross-border



financial assets and liabilities. Third, market size has a positive impact on international
portfolio holdings. Costs of cross-border financial transactions have a negative impact, in

contrast.

3 Data

Rather than testing a particular structural model, the aim of this paper is to provide evidence
on the links between banks’ international portfolios and macroeconomic variables. In this
section, we describe the data on banks’ international portfolios as well as the macroeconomic

data that we use for our empirical analysis. Details are given in the Appendix.

3.1 Banks’ International Portfolios

Our data on banks’ international portfolios come from the Bank for International Settlements
(BIS). We have quarterly data for the years 1995-2005 on the bilateral cross-border assets and
liabilities for ten BIS reporting countries (Belgium, Germany, France, Hong Kong, Italy,
Japan, Netherlands, Switzerland, UK, US).> The data are aggregated across individual banks

in each reporting country but they are disaggregated by the country of destination.

The BIS collects information from national central banks on the cross-border assets and
liabilities of commercial banks. Whereas the reporting area has formerly been restricted
mainly to OECD countries, the set of countries has been enlarged over the years to include
also large emerging markets and financial centers. Until recently, however, data on bilateral
activities among the BIS reporting countries have not been published by the BIS. Hence we
resort to unpublished data, which have kindly been made available by the BIS’ Statistics
Department. These data allow an analysis also of the assets and liabilities among the reporting

countries for an extended time range.

For reasons of data confidentiality, we do not report descriptive statistics for Hong Kong and Italy but we
use data for these countries in pooled regressions.
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The BIS publishes two sets of banking statistics. The locational statistics are based on the
balance of payments principle, i.e. they include gross on-balance sheet asset and liability
positions of resident banks vis-a-vis non-residents (BIS 2003, p. 4). In the following, we will
denote these positions as banks’ cross-border assets and liabilities. These data are in principle
available since the early 1970s on a bilateral basis. In addition to aggregated positions by
country, the BIS asks reporting banks for a breakdown into different types of borrowers
(banks / non-banks) and for the currency composition of cross-border portfolios. We have
information on the amounts denominated in Euro, in Yen, in Pound Sterling, in Swiss Francs,

in US-Dollars, and in other currencies. Each position is given in US-Dollars.

In contrast to the locational statistics, the second set of statistics, the BIS’ consolidated
statistics consolidate inter-office positions among banks and their foreign affiliates. The
consolidated statistics provide a more detailed picture of the exposure of banks from specific
reporting countries to foreign countries. The consolidated statistics are also more detailed
with regard to the sector coverage than the locational statistics. However, no break-down into

different currencies is available.

We use the locational instead of the consolidated banking statistics for two main reasons.
First, a currency breakdown, which helps assessing the impact of exchange rate changes on
cross-border positions, is available for the locational but not for the consolidated statistics.
Second, the geographic dimension is more explicit in the locational than in the consolidated
statistics since the former is based on the balance of payments principle. Essentially, the
locational statistics allow relating the assets and liabilities of residents in countries A and B to
macroeconomic developments in countries A and B. In the consolidated statistics, some assets
and liabilities between residents in countries A and B are netted out if the residents belong to
the same banking group. Nevertheless, it would be interesting to test the stability and

robustness of our results using the consolidated instead of the locational statistics. Also,
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accounting for indirect effects as funds may be channeled through other countries C should be

addressed in future work.

As regards the impact of valuation changes, we check the robustness of our results by using
data corrected and data uncorrected for exchange rate changes. To correct the data for
exchange rate changes with respect to the US-Dollar, we convert the original data on assets
and liabilities into constant US-Dollar using the procedure of the BIS in its Quarterly Review
(2006). Since the currency breakdown is given in US-Dollar, we first transform each series of

in its original currency for every period ¢, x'“ , and then adjust for valuation changes due to

changes in the US-Dollar by applying the following formula:

k XNC
c t,i
X’ - z NC/USD
i=1 €
NC/USD : . NC | .
where e, is the exchange rate of the national currency to the US-Dollar ( )in Q4

USD

1995, the beginning of the sample period, and & is the number of currencies.

Over time, several changes to the reporting requirements and the coverage of the data have
been made. Based on a manual summarizing these changes provided by the BIS, we have
checked whether these changes affect our data in a significant way. Yet, most of these
changes were of relatively small magnitude and indistinguishable from other fluctuations in
the time series under study. Hence, we use the original but seasonally adjusted data in the

following.

3.2 Explanatory Variables

As our main explanatory variables, we include domestic and foreign real GDP — as a proxies
for demand and supply conditions — and domestic and foreign real interest rates — as proxies
for the rates of returns on financial assets. Our dependent variable is specified in real terms as

well, i.e. we deflate nominal variables with the domestic consumer price index. We capture
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the rate of returns at home and abroad using short-term interest rates with a maturity of three
months. While using a longer-term return measure might have been preferable, comparable

data for a larger set of countries have been unavailable.

In addition to GDP and interest rates, we include the bilateral exchange rate as an additional
explanatory variable. Although we can correct the data for changes in the US-Dollar exchange
rate, as described above, adjusting the data for all remaining exchange rate fluctuations has
been difficult. The reason for this is that we do not know the breakdown of assets and
liabilities in all currencies, and that we miss information on the currency composition of
assets and liabilities for some countries. Hence, the bilateral exchange rate is included to pick
up remaining exchange rate valuation effects. The exchange rate series are obtained from
Datastream. To avoid structural breaks, the exchange rate series for member countries of the
Euro Area are denominated in local currency versus US dollar even after the adoption of the
Euro, i.e. the exchange rate given in Euro in terms of the US dollar has been multiplied by the

official conversion rate of the respective member country.

All of our explanatory variables are provided by Datastream. When available, we use
seasonally adjusted real GDP data, and we seasonally adjust all remaining GDP series using
the U.S. Census Bureau’s X12 seasonal adjustment procedure implemented in EViews. The
data come from the OECD and from national sources and have been retrieved through
Datastream. All other time series which are not seasonally adjusted originally are adjusted

using the same methodology.
4 Descriptive Statistics

In the theoretical discussion above, we have assumed that banks’ international portfolios can
be viewed as representative for larger classes of country portfolios. Whether this analogy

holds is, of course, an empirical question. Evidence provided in Serensen et al. (2006) shows
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that the ratios of portfolio equity, debt, and FDI to GDP are highly correlated. It is therefore
difficult to separate their impact on the degree of risk sharing and consumption smoothing
across borders. However, Serensen et al. (2006) do not analyze banks’ portfolios and other
components of country portfolios separately, as we do here. We begin with a comparison of
banks’ and other international portfolios, focusing in particular on shifts in the importance of
the Euro Area. In addition, we provide first descriptive evidence on the correlation between
banks’ international portfolios and key macroeconomic variables such as GDP and interest

rates.

4.1 Are Banks’ International Portfolios Different?

The focus of this paper is on the long- and the short-run determinants of international asset
portfolios and the impact of financial integration on adjustment patterns. Ideally, we would
like to address these issues using an encompassing dataset including information on bilateral
holdings of all types of financial assets for a large range of countries and over a long time
range. Unfortunately, such data are unavailable.® Still, our data are relatively representative
also for a larger class of international financial assets since bank portfolios account for a
considerable part of country portfolios. In the following, we compare total claims of banks as
given by Table 9A of the consolidated statistics of the BIS published in its Quarterly Review
with data on country portfolios from the Coordinated Portfolio Investment Survey (CPIS)
conducted by the IMF. These data are available on a bilateral basis for a large cross-section of
countries for the years 2001 to 2004. In contrast to the data used for the regression-based
analysis below, these data consolidate claims of domestic banks on their foreign affiliates,
which improves comparability to the portfolio data. Using these data, the ratio of total claims

of banks relative to total portfolio investments of Germany is 90% in 2001 and 85% in 2004.

6 To the best of our knowledge, data similar to the encompassing datasets compiled by Lane and Milesi-

Ferretti (2006) are unavailable on a bilateral and/or on a quarterly basis.
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In the United Kingdom banks assets add up to more than 90% of total portfolio investment.
The ratio is less in the United States and Japan, where claims of banks in 2004 amount to 46%

and 24%, respectively. Hence, we use information on a significant part of country portfolios.

International bank portfolios not only account for a significant fraction of country portfolios,
the two are also highly correlated. Figure 1 compares international bank portfolios and
country portfolios by reporting correlation coefficients between bank and country assets and
liabilities. Since the data on country portfolios are available for the years 2001 to 2004 only,
we convert banks’ assets and liabilities into yearly averages. In the top panel of Figure 3,
correlations are shown year-by-year. Correlations between bank and country assets and
between bank and country liabilities are positive and lie in a range from 0.4 to 0.9. Overall,
the countries with the highest correlations are Japan, United Kingdom, the United States,

Germany, and France. There is little variation in the coefficients over the four years.

To investigate the relationship between banks and country portfolios further, the bottom panel
of Figure 1 plots the correlation coefficients for bilateral portfolio positions for the years 2001
to 2004. Even though there are some negative correlations, the scatter-plots are more
concentrated in regions where the correlation coefficient is positive. The only exception is
Japan, which shows an evenly spread scatter-plot. All in all, we conclude that bank assets and

liabilities are positively related to country portfolios.

Next, we check how international bank portfolios have responded to the introduction of the
Euro. Since our data cover the pre- and the post-Euro period, we also check whether the
introduction of the Euro has significantly changed the share of the Euro Area in banks’
international portfolios. Figure 2 plots the shares of assets and liabilities that the reporting
countries hold vis-a-vis the Euro Area as a percentage of their total cross-border assets and
liabilities. For some reporting countries such as the United States, the United Kingdom,

Japan, and the Netherlands, these shares have remained relatively stable over the reporting
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period. For Switzerland, the Euro Area has declined as a destination for foreign activities of
banks. For banks in Belgium and France, the Euro Area has increased in importance only for
assets. For Germany, there is a one-time shift of assets and liabilities around 1999. One reason
for the inability to detect a clear impact of the Euro introduction is that our data start in 1995.
One explanation is that the decision for the Euro was already made in the mid-1990s, which

might have triggered anticipatory portfolio adjustments.

Overall, evidence provided in Figure 2 does not lend strong support to the hypothesis that the
introduction of the Euro has led to a significant restructuring of banks’ international portfolios
towards the Euro Area. Instead, international portfolio positions of banks appear to be

relatively persistent over time.

While Figure 2 shows the dominance of OECD countries in the banks’ international
portfolios, it does not show the importance of two-way asset trade or, in other words, the
importance of ‘diversification trade’ in financial assets. Figure 3 therefore gives a measure of
the importance of bilateral financial linkages proposed by Obstfeld (2004). Applying a
frequently-used measure for the importance of intra- versus inter-industry trade in goods,

. F. Ait —F. Lit|
Obstfeld computes the Grubel-Llyod index GL, =1—"——+—
FA,+FL,

where FA = cross-border

assets, F'L = cross-border liabilities, i = reporting country, and ¢ = time as a measure for the
importance of countries’ two-way trade in financial assets. A high value of this index
indicates that diversification finance is important. Using data on countries’ aggregated
international portfolios, Obstfeld reports average values of GL of 0.83 for developing
countries and 0.67 for emerging markets. Our own measure using aggregate bank portfolios
shows similar values for most reporting countries except Japan, where the mean GL-index

was 0.6. Moreover, the GL-indices have been relatively stable over time.
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4.2 Are Banks’ International Portfolios Affected by the Macro-Economy?

To get a first intuition of the correlation of banks’ international portfolios with
macroeconomic variables, Figure 4 provides scatter plots of log bilateral assets and liabilities,
log GDP, and host country real interest rates. We additionally plot assets and liabilities

against log distance.

Panel (a) has information for the full sample. For foreign GDP, the scatter plots show a strong
positive correlation with cross-border assets and liabilities of banks. For distance, there is a
strong negative correlation. This is in line with standard empirical models which perform well
in terms of explaining the stocks of international asset holdings and, in particular, cross-
border bank assets. The smaller the distance between two countries, the larger and the more

developed countries are, the greater are bilateral financial linkages.

However, finding a significant correlation between host country real interest rates and assets
and liabilities is difficult. If anything, the correlation is negative for assets and for liabilities,
but the correlation is not very strong. Also (not shown), both components of banks’
international portfolios show a slight positive correlation with the real interest rates

differential (domestic — foreign real interest rate).

Pooling the data across all host countries might be misleading because countries at different
levels of economic development are treated as homogenous. Also, the degree of financial
integration among the OECD member countries differs. Panel (b) of Figure 4 therefore
provides the same type of information for those cross-sections where both reporting and
recipient country are members of the EU. The results are similar. The impact of market size is
again positive, and the impact of distance is strongly negative. This could be surprising, given
the efforts than have been made at lowering barriers to financial integration among the EU
member states. This finding suggests that indirect and cultural barriers to market integration

persist. Moreover, there is no significant impact of the host country interest rate.
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Net foreign assets (not shown), are practically uncorrelated with host-country market size,
distance, or interest rates. The patterns in the data are again similar for the full sample and for

the EU member states.

Running preliminary static regressions (not shown) of the stocks of cross-border assets and
liabilities and of net cross-border assets on the explanatory variables confirms Figure 3.
Foreign GDP has a positive, and distance has a negative impact on cross-border assets and
liabilities. The results for interest rates are mixed with a mostly insignificant foreign interest
rate and a positive impact of the domestic interest rate on cross-border liabilities. Moreover,
the regressions show a positive impact of EU membership on bilateral cross-border assets but

not on cross-border liabilities.

Finding a weak or even unexpected impact of interest rates on cross-border asset holdings is
not necessarily at odds with the earlier empirical literature. Niehans (1994) has even argued
that empirical studies using interest rate differentials to explain international capital flows are
inherently flawed for two reasons. First, the link between capital flows and interest rates
depends on the type of underlying shock. Second, interest rate arbitrage may take place even
without changes in the underlying quantities. This argument may in fact hold in a world with
complete asset markets and a full set of contingent claims. In the more general case, however,
international adjustment following exogenous shocks should take place also through a

restructuring of international asset portfolios (Obstfeld 2004).

5 Short- and Long-Run Adjustment of Banks’ International
Portfolios

Earlier empirical literature on international (bank) portfolios has been quite successful in

explaining levels of activity (the ‘long-run’), but it has been less successful in explaining the

! The following findings are available upon request. They are robust across different specifications (pooled

OLS, fixed, and random effects panel estimators). A full set of time and country fixed effects is included.
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flow data (the ‘short-run’). In this section, we test whether analyzing the short- and long-run
determinants of banks’ portfolios simultaneously helps bridging the gap between these two

strands of the literature.

5.1 The Empirical Model
Our empirical model proceeds in four steps.
First, we test for the presence of unit roots in our data.

Second, since we cannot confidentially reject the presence of unit roots, we test for the
presence of a cointegration relationship among our variables of interest, using different panel
cointegration tests. We also estimate the long-run cointegration coefficients. The long-run
cointegration relationships are assumed to differ across reporting countries but to be
homogenous across recipient countries. As we use a fixed effects estimator, time-invariant

variables such as the distance between two countries, drop out.

Third, with the estimates for the long-run cointegration coefficients at hand, we estimate the
short-run dynamics of banks’ cross-border assets and liabilities in an error-correction model.
We estimate this model separately for each of the cross-sections, restricting the long-run
parameters to those found in the cointegration model. These estimates provide us with a
measure of the speed of adjustment to the long-run equilibrium, which is allowed to be

heterogeneous also over the recipient countries.

Fourth, we use gravity-type variables to explain the speed of adjustment to a new equilibrium,

i.e. the loading coefficients obtained from the error-correction model.

We use a panel data set of assets and liabilities that banks in country i hold in country ;j at

time 7. Our panel comprises ten reporting countries (i = 10), 30 recipient countries (j = 30)° (N

We exclude Turkey because of its high inflation and interest rate environment.
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=300), and 41 time periods (1995:Q4 — 2005:Q2). Since our estimators require the panel to
be balanced, we eliminate incomplete cross-sections, and the total number of cross-section
observations is reduced to N = 227. The number of recipient countries included varies by
reporting country. We have the largest number of observations for Belgium, Switzerland, the
United Kingdom (25 recipient countries), followed by Germany and France (24), the
Netherlands and the United States (22). The least observations are available for Japan (15).
Hence, the total number of panel observations ranges from 1,025 to 615 observations across

reporting countries.

Our baseline specification includes domestic and foreign GDP, domestic and foreign real
(short-term) interest rates, and the bilateral exchange rate as explanatory variables. Table 1
provides descriptive statistics for the variables used in the regressions. We specify our models
separately for banks’ cross-border assets and liabilities. Granger tests for non-causality run on
first differences of assets and liabilities show no significant causal relationships between the

two (results not reported).

5.2 Panel Unit Root Tests

Since we are using quarterly data over a time period of 10 years, we test for non-stationarity
of the time series (Table 2). Tests proposed by Levin, Lin, and Chu (2002) (LLC), and Im,
Pesaran, Shin (2003) (IPS) indicate that only domestic and foreign GDP are non-stationary.
For the bilateral exchange rates, the LLC test cannot reject the null of a common unit root
while the IPS test rejects the null of individual unit root processes in the data. For the interest
rate differential, bilateral export and imports, both tests reject the existence of a unit root. In
addition, we find, perhaps surprisingly, that our main dependent variables, bilateral assets and
liabilities, appear to be stationary. However, in contrast to LLC and IPS, the test by Hadri
(2000) has the null of no common unit root, which is rejected in all cases, implying the

existence of a unit root in each series.
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These panel unit root tests require the time dimension to be large relative to the number of
cross-sections. If we test for unit roots for every reporting country separately, neither the LLC
nor the IPS test can reject the null hypothesis of a unit root for foreign assets except for the
Netherlands and the United Kingdom, where an individual unit root process is rejected by the
IPS test. For cross-border liabilities, a common unit root is not rejected for any of the
reporting countries by the LLC test, contrary to the IPS test, which cannot reject the null of a

unit root.

One reason for this mixed picture could be the violation of the usual assumption of cross-
sectional independence made by these tests. As Banerjee, Marcellino, and Osbat (2005) argue,
if the cross sections are cointegrated, the null hypothesis of a unit root is rejected too often
even if the series actually are non-stationary. This may point to the importance of influences
on international capital markets such as changes in US interest rates. However, we leave the
test for cross-sectional cointegration for future research. We rather proceed under the
assumption that cross-border assets and liabilities are integrated of degree one and that we
have to take the spurious correlation problem into account, as in time series applications.
Hence, in the next step, we establish whether there are long-run cointegration relationships

among our variables of interest.

5.3 Long-Run Determinants of Banks’ Cross-Border Assets and Panel Cointegration

Tests

Since we cannot confidentially reject the presence of a unit root in our data, we next estimate
whether there is a long-run cointegration relationship among bilateral bank portfolios’, and
macroeconomic variables. We provide estimates for the full sample but we also estimate the
long-run determinants of banks’ assets and liabilities for each reporting country separately to

allow for cross-country heterogeneity in the long-run cointegration relationships. The panels
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for each of the reporting countries have a dimension comparable to those of other macro-

panels, and panel estimators assuming a similar dimension of NV and 7 can be applied.

Our main empirical model is a cointegrated panel VAR(p) model (Breitung 2005). The
presence of a cointegration relationship is tested using a two-step estimator. For a VAR(1)

model, the cointegrated model has the following VECM representation:
(D Ay, =a,p'y,, . +é&,

withr=0,1,...,Tand i = 1,...,N, E(el.t)z 0, Z,- = E(gite'ﬁ). This specification assumes the
long-run cointegration relationship ( ) to be identical across cross-sections while the loading
coefficients and thus the speed of adjustment ( ¢, ) varies for each cross-sectional observation.

This assumption is key for our purposes as we can interpret the speed of adjustment as a
measure of the degree of financial integration. Our expectation is that the speed of adjustment

increases in the degree of integration of financial markets.

Estimating equation (1) proceeds in two steps. In a first step, the matrix £ is estimated based

on a consistent estimator of the short-run parameters ¢, and of Zi .As T — o0, a consistent

estimator of ¢, can be obtained by estimating separate models for each cross-section unit N.

At this stage, the restriction that the cointegration vectors are the same over the cross-sections

is ignored. In a second step, the cointegration matrix £ can be estimated by running an OLS

regression on the pooled regression.

Table 3 gives the results of the panel cointegration tests and the estimates for the
cointegration vectors for the full sample. Panel (a) gives the results using cross-border assets
as the dependent variable. As regressors, we include domestic and foreign GDP, domestic and
foreign interest rates, and the bilateral exchange rate. All variables except interest rates are in
logs, and the coefficients can be interpreted as elasticities. In Panel (b), we present the same

specifications but using cross-border liabilities as the dependent variables. Each regression is
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estimated for the full sample, for the Euro Area sub-sample, and for each of the reporting
countries separately. To save space, we present the results of the two-step estimator
introduced above. Results using a fully modified or a dynamic OLS model are qualitatively

the same. (See also Section 5.4.)

Generally, the cointegration tests suggest that there is a long-run cointegration relationship
among the variables included at the 1% level of significance. The explanatory power of our
model differs for assets and liabilities (see also Table 4). For cross-border assets, the R? is
around 0.2 for the full sample and 0.7 for the Euro Area sub-sample. For cross-border
liabilities, the explanatory power is much lower (0.06 and 0.23, respectively). For the
individual reporting countries, the (unreported) R? ranges from 0.17-0.18 (Switzerland and
United States) to 0.72 for the Euro Area and 0.51 for Germany. For cross-border liabilities,
we generally obtain significantly lower R%. In the case of bonds issued by banks, the
geographic location of the ultimate owners and of the owners reported in the data may not

coincide. This could explain the relatively low explanatory power for foreign liabilities.

The most consistent result that we obtain is a positive impact of foreign GDP on cross-border
assets and liabilities.” It is robust across all reporting countries, the full sample, and the
Euroland sub-sample. This confirms the results of the scatter plots above. Also, the magnitude
of the coefficient estimates is similar across different specifications. For the full sample, the
long-run elasticity is higher for cross-border assets (about 2 for the full sample) than for
cross-border liabilities (about 0.5). One reason for some of the relatively high elasticities
could be that, over the sample period, the share of cross-border assets and liabilities relatively

to GDP has been increasing.

i The only exception are cross-border liabilities of Japanese banks.
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The impact of domestic GDP differs for cross-border assets and liabilities, in contrast. We
find a negative impact on cross-border assets for the full sample and for the Euro Area sub-
sample, but the effect on cross-border liabilities is positive. One interpretation would be that a
higher domestic GDP is associated with a larger demand for credit. Hence, cross-border
lending contracts and cross-border liabilities increase. For the individual reporting countries,
however, there is no consistent effect of domestic GDP. One explanation is that, for the
country-by-country regressions, domestic GDP captures general trends in the data and thus
the time series dimension only. For each recipient country, domestic GDP is identical, and it

might thus capture general trend developments in the reporting countries.

Turning next to the impact of real interest rates on cross-border assets and liabilities, we find
a couple of significant results. An increase in the interest rate differential between the home
and the foreign economy raises cross-border assets and lowers cross-border liabilities in the
full sample. If the interest rate differential and simple arbitrage considerations alone were the
determinants of cross-border asset holdings, we would rather expect the opposite: cross-
border assets should decrease as the interest rate differential between the home and the
foreign economy widens, and cross-border liabilities should increase. The counterintuitive
results for the full sample are confirmed by most of the results for the individual reporting
countries. For four countries, we reconfirm the positive impact of the interest rate differential
on cross-border assets. We find the expected negative impact only for Switzerland and the
US. For cross-border liabilities, we find the same negative impact as for the full sample for

four countries, and a positive effect only for Germany.

There are several possible explanations for this result. First, our current specification takes
only insufficient account of exchange rate expectations. Second, from a theoretical point of

view, the link between cross-border assets and the interest rate differential is not clear-cut. It
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may depend on the nature of the underlying shocks driving interest rates, and its sign depends

on the relative strength of income and substitution effects.

We can check whether the results for interest rates are due to the fact that we take only
insufficient account of exchange rate expectations. We have sufficient observations to re-
estimate the model for the Euro Area countries and for the post-1999 period only. In this sub-
sample, changes in bilateral nominal exchange rates are irrelevant. For cross-border liabilities,
the effect of the interest rate differential is indeed positive for the Euro Area sub-sample.
However, the positive effect on cross-border assets is confirmed. Explanations of the
sometimes unexpected interest rate effects can thus not be based on exchange rate

expectations alone.

The log of the bilateral exchange rate has a negative impact on cross-border assets and a
mixed impact on cross-border liabilities. Results for the exchange rate are difficult to
interpret. We include the bilateral exchange rate but the assets and liabilities are denominated
in US-dollar. Hence, valuation changes are driven by the movement of the bilateral exchange
rates to the US-dollar and by the currency of denomination of assets and liabilities. To isolate
the effect of the US-dollar exchange rate, we re-run the model using assets and liabilities in
constant US-dollar, as described above. Results for the data in constant US-Dollar are given
in Table 5. They are practically unchanged in terms of the qualitative results and the
significance of the coefficients. If anything, there are some changes in the results for

Switzerland.

5.4 Robustness Tests

We run several sets of robustness tests. First, we test whether our main results change as we
include bilateral trade in our cointegration regression. Second, we use different methods for

estimating the long-run coefficients. Third, we drop individual regressors successively to test
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for the effect of multicolinearity among the regressors. Fourth, we study the cross-border

assets and liabilities of banks and non-banks separately.

Bilateral Trade: Turning to the effects of bilateral trade first, we check whether the
transmission of macroeconomic shocks through international bank portfolios depend on the
degree of trade integration between two countries. Earlier work by, for instance, Forbes and
Chinn (2003) shows that bilateral trade affects financial linkages and the transmission of

shocks between financial markets to a significant degree.

To measure the importance of bilateral trade, we retrieve data from the IMF’s Direction of
Trade Statistics (DOTS). Bilateral data at a quarterly frequency and for the full time period
are available for all countries except Belgium. The following results are thus based on
estimates excluding Belgium from the sample. Results are reported in Table 6. The reason for
including trade is that — presumably — a large share of cross-border bank lending is trade-
related. If foreign importers receive trade credits from foreign banks, we would expect a
positive correlation between bilateral foreign assets and exports and between cross-border
liabilities and imports. In addition, we also include the sum of exports and imports in all

equations. All trade variables are in logs.

The first result that can be read off Table 6 is that all previous qualitative results carry over if
we include foreign trade. There are only a very few coefficients which switch from being
significant in the baseline specification to being insignificant in the specification including
trade, or vice versa. Also, the coefficient estimates are similar in magnitude, and there is
generally no consistent pattern of coefficients to increase or decrease. Hence, we do not find

evidence that omitting trade from our baseline specification affects the main results.

Generally, we find a positive link between banks’ cross-border activities and trade. The link
between imports and liabilities is positive except for the Euro Area and France, where we find

an insignificant effect. The link between exports and assets is positive as well except for
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Japan, UK, and the US where we find a negative and significant effect. For Switzerland, the
link between exports and assets is insignificant. Overall, these results confirm that banks’
international activities are trade-related, but these links do not affect the impact of return

differentials.

Alternative cointegration estimators: In addition, we check the robustness of our results for
the full sample and for the Euro Area sub-sample using different estimators for the long-run
cointegration coefficients. Results using an OLS estimator, a fully modified OLS (FMOLS)
model (Pedroni 2001), and a dynamic OLS (DOLS) model (Kao and Chiang 2000) are
presented in Table 4. Both, the FMOLS and the DOLS estimator, address serial correlation
and the potential endogeneity of the regressors. The FMOLS estimator corrects the OLS
estimator non-parametrically, while the DOLS estimator uses information from past and

future leads and lags of all variables.

For gross cross-border assets, results are basically unchanged. For cross-border liabilities, in
contrast, the log bilateral exchange rate becomes insignificant for the full sample, and foreign
GDP becomes insignificant for the Euro Area. Unreported regressions for the individual
reporting countries provide fairly consistent results for the different models, and none of the

coefficients switches in sign.

Multicollinearity: To check whether including several macroeconomic variables, which are
potentially correlated to each other, affects our results, we re-run each model dropping
individual explanatory variables successively. In unreported regressions, we find the most
stable results for foreign GDP and the interest rate differential. Results for domestic GDP and
for the bilateral exchange rate switch in some of these regressions from being positive to
negative, or vice versa. One possible explanation for these somewhat unstable results is that
domestic GDP picks up a time trend in the data. For the exchange rate, we have no strong

priors about the expected coefficient sign. Both, domestic GDP and the bilateral exchange
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rate thus pick up the effects of the other, omitted explanatory variables. These robustness tests
show that results for foreign GDP and in particular for the interest rate differential are quite
robust. In future work, it seems worthwhile exploring the effects of alternative return
measures to account for the fact that rates of return tend to vary substantially over time and

across asset classes (Lane and Milesi-Ferretti 2003).

Banks versus non-banks: Finally, we run the regressions separately for cross-border assets
and liabilities vis-a-vis banks and non-banks. Table 7 shows the results for the full sample and
for the Euro Area sample, using different cointegration estimators. The first thing to notice is
that the explanatory power of our model for assets and liabilities vis-a-vis non-banks is much
higher than for assets and liabilities vis-a-vis banks. One reason for this could be that banks
are active mostly on the wholesale market for which macroeconomic fundamentals are less

relevant than for the retail market.

Also, we obtain more significant coefficient estimates for non-banks. For total assets in the
full country sample, the most important difference between banks and non-banks is the sign
of the interest rate differential. For banks, we obtain the same positive sign as before, for non-
banks, we now obtain the (expected) negative sign. For the Euro Area though this pattern
reverses. Here, we have a positive sign for the non-banks and a negative sign for the banks.
Turning to cross-border liabilities, we find quite significant differences between banks and
non-banks with regard to the impact of the remaining explanatory variables as well. As
regards the sign of the interest rate differential, results for the Euro Area are again in line with
expectations for banks. For the full sample, in contrast, results show that the unexpected

negative sign is driven by liabilities vis-a-vis banks.
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5.5 Short-Run Determinants of Banks’ Cross-Border Assets

Results presented so far inform us about the long-run determinants of banks’ international
portfolios but not about the response of banks’ portfolios to short-run macroeconomic shocks.
Also, we have not yet estimated the speed of adjustment to a new long-run equilibrium.

One way to obtain these two pieces of information is to estimate an error-correction model
which allows decomposing the short- and the long-run determinants of banks’ international

portfolios:

4 4
(3) All’lyt =ao _al[lnyt—l _B'Xt]—l—z}/kAyt—k +26'k Axt—k +Zt¢+gt >
k=1 k=0

where X, is a vector of explanatory (exogenous) variables, and B is the vector of long-run

coefficients obtained from the estimation of equation (2) above. The lagged terms on the RHS
of this equation capture short-run macroeconomic dynamics. We estimate this model

separately for each reporting-recipient country-pair on the 41 quarterly time series

observations. The loading coefficient 0 < |a1| <1 measures the persistence of deviations of

cross-border assets and liabilities from their long-run equilibrium, i.e. from the error-
correction term in brackets. The dependent variable is the first difference of the logarithm of

cross-border bank assets and liabilities (Aln y,), i.e., we look at percentage changes in banks’

cross-border activities. Below, we use the loading coefficients obtained from the estimation of
equation (3) to check whether the speed of adjustment to a new equilibrium differs

systematically across the country pairs.

One difficulty in estimating equation (3) directly is that it includes lagged dependent
variables, which, in a panel framework, creates problems of biased coefficients. Moreover,
standard remedies used in panel applications where N is large relative to 7 cannot be used
here. Our solution is similar in spirit to the two-step cointegration tests used in time series

applications. With the estimates of the long-run cointegration parameters obtained above at
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hand, we have an estimate for the error-correction term for each reporting country. We
assume this long-run cointegration relationship to be homogenous for all recipient countries
but we allow the short-run dynamics and the loading coefficients to differ for each country

pair. We then estimate the error-correction model for each of the cross-sections separately.

Since we have established the presence of cointegration relationships among the variables of
interest, we can proceed under the assumption that our parameter estimates follow a normal
distribution and that standard critical values apply. We find 136 significant loading
coefficients for banks’ cross-border assets and 144 for banks’ cross-border liabilities. The
total number of cross-sections is 194. The point estimates are negative, as expected, for 174

out of 193 regressions for assets and 142 of the regressions for liabilities.

In a final step, we regress the loading coefficients ( ¢, ) obtained from equation (3) on

standard gravity-type variables (log distance, log size of the reporting and the recipient
country). Additionally, we include variables which measure the degree of financial integration
such as a dummy variable indicating whether the two countries are members of the European
Union, whether the two countries are members of the Euro Area, and dummy variables for the
presence of capital controls on cross-border financial credits. We also include a proxy for the
total country risk, taken from Euromoney. Data for country risk and for the presence of capital

controls are averages over the post-1995 period. Results are reported in Table 8.

In these regressions, we have to take into consideration that the dependent variable is
estimated with some degree of imprecision. We follow Slaugther (2001) in first running our
equation of interest using using OLS. We then use the squared residuals from this equation as

the dependent variable in equation using estimated variances of ¢, , squared variances, and

cubed variances as regressors. From this regression, we construct the predicted values, and we

use the inverse of the predicted variables as weights in our original regression equation.
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We report different specifications, including and excluding country fixed effects and using
weighted and unweighted regressions. Not all of the results are robust across specifications,
but there is some evidence that the impact of foreign market size is positive. This would
indicate that cross-border assets and liabilities of large countries are more persistent (i.e. an

increase in foreign GDP lowers ¢, in absolute terms, bringing it closer to zero). Another

finding is that host-country capital controls tend to have a positive impact. Again, the
interpretation is intuitive, as it would indicate greater persistence following shocks in the
presence of capital controls. The impact of distance is mixed. If anything, there is some
evidence for a negative effect for assets and for a positive effect for liabilities. The
interpretation of a positive effect would be that large distances — which can be taken as an
indication for a lower degree of integration of markets — make adjustment to a new
equilibrium less fast. There is some evidence for a positive effect of host country risk for the
speed of adjustment of cross-border liabilities. A higher index indicates that countries are less
risky. Hence, finding a positive coefficient would imply that lower country risk makes the
adjustment to a new equilibrium slower. Cross-border assets and liabilities become more

persistent.

6 Summary

Using new data on bilateral assets and liabilities of banks of ten BIS reporting countries vis-a-
vis the OECD area, this paper has focused on three questions. First, what are the long-run
determinants of international portfolio choices? Second, how do banks’ international
portfolios adjust to short-run macroeconomic shocks? Third, does convergence to the long-

run equilibrium change with the degree of financial integration?

Our empirical model proceeds in three steps, using panel cointegration techniques. First, we

test for the presence of unit roots, which we cannot reject. Second, we test for the presence of
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cointegration relationships between banks’ cross-border assets and liabilities and
macroeconomic variables, and we estimate the long-run cointegration parameters. In a third
step, we estimate heterogeneous short-run dynamics and adjustment coefficients, conditioned

on the homogeneous long-run parameter restrictions.
Our research has five main findings.

First, banks’ cross-border assets and liabilities and macroeconomic variables are cointegrated.
The most robust results are that banks hold larger assets and liabilities in larger foreign
markets. An increase in the interest rate differential between the home and the foreign
economy increases cross-border assets and lowers cross-border liabilities. This result is

inconsistent with a simple arbitrage model.

Second, within the Euro Area, we find a positive effect of the interest rate differential on both,
cross-border assets and cross-border liabilities. Unobserved exchange rate expectations can
thus not explain the difference between our findings and the predictions of baseline arbitrage

models.

Third, our findings are robust against including measures of bilateral trade. We confirm that
banks’ cross-border activities are significantly and in most cases positively related to foreign
trade. The main exceptions are international financial centers, for which we find some

evidence for negative links between trade and banks’ cross-border assets and liabilities.

Fourth, determinants of assets and liabilities vis-a-vis banks and non-banks differ
significantly. Our model performs much better in terms of explaining the linkages between
banks and non-banks than those between banks. For the full sample, results for the return
proxies are also more in line with expectations for assets and liabilities vis-a-vis non-banks.
For the Euro Area sub-sample, in contrast, return proxies have the expected signs for the

inter-bank linkages.
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Fifth, there is a significant degree of heterogeneity across countries both with regard to the
long-run determinants of banks’ international portfolios and the short-run dynamics.
Geographic distance, country risk, market size, and the degree of financial integration explain

some of the cross-country differences in the speed of adjustment to a new equilibrium.
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8 Data Appendix

Cross-border assets and liabilities: Data on banks’ international portfolios are taken from the
Locational Statistics of the Bank for International Settlements (BIS). They cover worldwide
international on-balance sheet assets and liabilities of BIS reporting banks, including
international positions of banks’ head offices in the source countries and all offices at home
and abroad, in million U.S. dollar. The data are defined as in Tables 2A, 2B, 3A, and 3B of
the BIS Quarterly Review. Unpublished bilateral data have kindly been provided by the
Statistics Department of the BIS. Over time, several changes to the reporting limits and the
country coverage have been made. However, the effects of these changes on the data we use
and for the country-pairs that are included are minor. The regression results are based on a
balanced panel of observations for the quarters 1995:4 through 2005:4 and a total of 222
country pairs.

Exchange rates: Bilateral exchange rates are in price notation and are calculated using
exchange rate series given in national currency against the US-Dollar, provided by
Datastream. Exchange rates of members of the European Monetary Union are expressed in
the former national currency versus the U.S. dollar by multiplying the exchange rate of the
Euro versus the US-Dollar by the official conversion rate of the respective EMU member
country.

Gross domestic product (GDP): Seasonally adjusted data as provided by the OECD, in million
US dollar. Due to lack of availability or short length of the time-series, seasonally unadjusted
data were used for Iceland, Luxemburg, Mexico, Poland, Sweden, Turkey, and Hong Kong,
with this last GDP taken from national sources as reported by Datastream. These series are
adjusted using quarterly dummies. Data for the Netherlands were taken from the International
Financial Statistics (IMF 2006).

Interest rates: For most countries, we use a monthly average of the three month interbank
offered rate as reported by Datastream. We take 90-day certificates of deposits for Japan,
Korea, and the U.S. and treasury bills with the same maturity for Australia, Canada, Hungary,
Iceland, New Zealand, and, Sweden. The interest rate series for Luxemberg was taken from
Belgium.

Prices: Represented by each country’s consumer price index taken from Datastream.

Trade: Bilateral trade data are taken from “Direction of Trade Statistics on CD-Rom” (DOTYS)
of the International Monetary Fund. Data are denominated in US-Dollar.

All data have been seasonally adjusted using the U.S. Census Bureau’s X12 seasonal
adjustment procedure implemented in EViews.
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Table 1: Descriptive Statistics

This table reports summary statistics for a balanced panel (7= 41 and N = 193). Assets, liabilities, and GDP are
in million US-dollar. Interest rates are in percent. The bilateral exchange rate is in price quotation. Data are
averages across all reporting and recipient country for the full time period.

Variable Observations Mean Standard deviation | Minimum Maximum
Cross-border assets 9,061 22,818 51,621 7.07 603,053
Cross-border liabilities 9,061 16,704 36,501 1.24 366,845
GDP i 9,061 1,015,981 1,844,988 36,015 6,443,341
GDP 9,061 561,112 1,358,656 1,125 6,443,341
Bilateral exchange rate 9.061 59.75 282.39 0.0003 3,245
Real short-term interest rate i 9,061 1.70 1.81 -1.60 10.84
Real short-term interest rate j 9,061 2.19 2.66 -7.40 24.78
Bilateral exports 9,061 2,311 4,039 18.71 36,704
Bilateral imports 9,061 2,132 3,778 6.46 40,409
Log cross-border assets 9,061 8.42 2.00 1.96 13.31
Log cross-border liabilities 9,061 7.87 2.25 0.21 12.81
Log GDP i 9,061 12.51 1.52 10.49 15.68
Log GDPj 9,061 11.57 1.75 7.03 15.68
Log bilateral exchange rate 9,061 -0.67 331 —8.08 8.08
Log bilateral exports 9,061 6.70 1.47 2.93 10.51

Log bilateral imports 9,061 6.50 1.63 1.87 10.61




Table 2: Panel Unit Root Tests

This table reports the test statistics of panel unit root tests based on: Levin, Lin, and Chu (LLC) (2002) (HO: common unit root), Im, Pesaran, Shin (IPS) (2003) (HO: individual
unit root), and Hadri (2000) (HO: no common unit root). The maximum lag length was automatically chosen basing on the SIC lag selection criterion. Reported observations are
those used by the LLC test. Newey-West bandwidth selection uses a Bartlett kernel. *** = significant at the 1%-level.

(a) Levels
Variable Observations Cross sections LLC IPS Hadri
Log cross-border assets 10,857 275 —27.92%** —10.81%** 35.24%%*
Belgium 998 25 -0.11 -0.42 12.17%%*
France 942 24 1.70 2.05 10.69%**
Germany 938 24 1.51 -0.32 6.42%**
Japan 597 15 1.38 1.47 8.06%**
Netherlands 868 22 -1.77 —4.44% %% 8.32%**
Switzerland 981 25 —0.84 -0.21 12.48%%*
United Kingdom 978 25 0.09 —2.35%** 9.67***
United States 861 22 —0.08 -0.14 8.98***
Log cross-border liabilities 10,832 275 —14.96%** —17.72%%** 31.58%**
Belgium 977 25 -2.15 —3.5]%%* 8.07***
France 946 24 —-1.28 —2.61%** 5.23%**
Germany 936 24 -1.63 —6.32%** 9.22%**
Japan 592 15 -1.06 —2.37%** 9.77***
Netherlands 870 22 -1.36 —2.66%** 8.30%**
Switzerland 990 25 -1.20 —4.42%** 9.19%**
United Kingdom 968 25 -1.15 —2.67*** 12.04%**
United States 865 22 0.00 —3.13%** 8.25%**
Interest rate differential 11,349 290 —2.52%%* —7.32%%* 28.67***
Log bilateral exchange rate 11,021 290 308.64 —11.28*** 42.70%**
Log bilateral exports 7,601 193 —5.14%** —8.31#** 28.45% %
Log bilateral imports 7,563 193 —4.40%** —10.07*** 24.06%**
Log domestic GDP 390 10 -0.91 —0.06 8.29%**
Log foreign GDP 1,170 30 -0.78 3.06 15.08%**
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(b) First Differences
Variable Observations Cross sections LLC IPS Hadri
Log cross-border assets 10,546 275 —128.83%%* —101.30%** 16.09%**
Belgium 950 25 —20.56%** —25.25%%* 3.57%%*
France 927 24 —23.18%** —25.84%** 2. 77***
Germany 912 24 —16.31%%* —23.26%** 2.18
Japan 584 15 —16.46%** —18.10%*** 1.33
Netherlands 840 22 22 37HH* —28.22%** 1.79
Switzerland 968 25 —29.62%** —31.92%** 3.04%**
United Kingdom 957 25 22 .52%*%* —25.779%** 4.67%**
United States 831 22 —23.38%%* —23.81%** 2. 47H%*
Log cross-border liabilities 10,506 275 —104.77%** —108.67*** 19.76%**
Belgium 938 25 —23.05%** —26.38%** 2.59%**
France 902 24 —25.30%%* —26.70%** 0.63
Germany 921 24 —24 58%%* —29.80%** 1.33
Japan 570 15 —24.30%** —24 . 29%** 0.33
Netherlands 837 22 —23.84%** —20.53%** 3.97%**
Switzerland 955 25 —26.93%%* —30.20%** 1.73
United Kingdom 954 25 —24 41%** —28.13%*** 2.54%**
United States 856 22 2721 %%* —31.76%** -0.25
Interest rate differential 11,018 290 —63.44%** —82.45%** 12.34%%*
Log bilateral exchange rate 11,038 290 —68.98%** —89.3*** —0.58***
Log bilateral exports 7,427 193 —T71.54%%%* —82.76%*** 1.36
Log bilateral imports 7,405 193 —67.50%** —80.77%** 3.26%**
Log domestic GDP 390 10 —14.14%%* —13.61%** 2.60%**
Log foreign GDP 1,139 30 —28.32%** —27.96%** 4.03%**
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Table 3: Panel Cointegration Tests

This Table reports results of panel cointegration tests using a full balanced sample. The interest rate differential is the difference between domestic and foreign interest rates. The
bilateral exchange rate is not available for the Euro Area countries as these estimates capture only the post-1999 period. Panel cointegration tests are based on the methods
proposed by Kao (1999) and Pedroni (1999). The two-step estimator is based on Breitung (2005). The bilateral exchange rate is not available for the Euro Area countries.

(a) Cross-Border Assets

. Log Foreign Log bilateral Interest rate . .
Log Domestic GDP GDP exchange rate differential Cointegration N T
—0.68%** 2.32% %% —1.79%*%* 0.01***
Full sample (-6.18) (24.74) (~17.90) 2.61) Yes 221 41
—1.09%** 2.84%%* 0.03%**
Euro Area (4.35) (12.34) (5.09) Yes 41 28
. 2.2 %% 4 45%%% —3.01%** 0.05%**
Belgium (4.14) (9.54) (5.75) (5.29) Yes 2 41
—0.44 2.55%%* —1.78%%* 0.02%**
France (-1.22) (8.22) (-5.19) (3.61) Yes 24 4
—4, 1] %%* 4.60%** —3.97%H** 0.03%**
Germany (~16.92) (23.70) (£15.43) (6.22) Yes 22 41
—0.40 2.02%%* —1.92%%* —-0.01
Netherlands CL11) 6.21) (5.44) 1.02) Yes 24 41
-0.45 1.92%** —0.87%** 0.02**
Japan (1.47) (8.69) (-3.80) (2.00) Yes 15 41
. 0.56** 0.65%** —-0.07 —0.02%**
Switzerland (2.25) (3.07) (-0.29) (3.18) Yes 24 41
. . 0.59** 0.71%** —0.85%** 0.001
United Kingdom (2.55) (3.24) (-3.79) (0.13) Yes 23 41
skokosk | | sfeksk
United States 2.30 0.29 041 0.04 Yes 21 41

(4.79) (0.77) (-1.09) (-4.04)




(b) Cross-Border Liabilities

Log Foreign

Log bilateral

Interest rate

Log Domestic GDP GDP exchange rate differential Cointegration N T

Full sample ?3456:)** ?5517 9*)** (()12717*) (:06082 6*)** Yes 221 41

Euro Area ?4099 ;)* (__01529) ?5026 g)** Yes 41 28

Belgium E—lz'?769) ?7'.265;)** (_—25536;)** ?6(.)2;) Yes 2 H
~ ko _0.80% _0.04%%*

France (70(')‘.‘953) (13.2(;76) (f)i§;)5) (?4(.);4) Yes 24 41
3 Quk ook Lo g7k ok

Germany (—31.34.‘28) (3i?30) (—25677) ?3'(.)523) Yes 2 41

Netherlands ?1 8722*) (_?035 $) (_~24035 9*)** (_?10()1 %) Yes 24 41
ok 1 7k ok _0.06%%*

Japan 36?370) (—14.7629) ?9'.6568) (921(.)36 1) Yes 15 H

witwa 25 o7 02 003 e g "

United Kingdom (l 54;‘;)** ?1332 3) ?14;;;)* (_?3012 :)** Yes 23 41

United States (_?0491 %) (14315 1* )** (_?1317 5) (_?20;“ g)** Yes 21 41
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Table 4: Panel Cointegration Tests — Different Estimation Methods

Notes: See Table 3. FMOLS = fully modified OLS estimator. DOLS = dynamics OLS estimator. The bilateral exchange rate is not available for the Euro Area countries.

Log Domestic

Log Foreign

Log bilateral

Interest rate

2
Sample Method GDP GDP exchange rate differential R N T
Cross-Border Assets
—0.93 %% 2.54%% —1.97%%% 0.01%**
Full OLS (-5.68) (17.00) (-12.38) (3.20) 0.22 221 4l
Full —1.05%%% 2.63%% —1.93 %% 0.01%*
FMOLS (-6.27) (17.17) (~11.87) (2.39) 0.22 221 41
Full —0.9] % 2.40% —1.78%%% 0.001
DOLS (-5.16) (14.91) (~10.36) (0.41) 0.24 221 41
—1.49%%% 3.27%kx 0.03%**
Euro Area OLS (-3.39) (1.72) (3.65) 0.68 41 28
—1.24%%% 3.02% % 0.02%*
Euro Area FMOLS (2.72) (8.67) (2.36) 0.67 41 28
—1.05%* 2.69% % 0.02%%*
Euro Area DOLS (2.13) (5.80) 2.81) 0.72 41 28
Cross-Border Liabilities
Full OLS 0.27 0.72%%* 0.07 —0.02%%%*
(1.39) (4.05) 0.37) L(6.02) 0.06 221 41
Full FMOLS 0.15 0.76%* —0.09 —0.027%%%*
u (0.76) (4.19) (-0.48) (~6.65) 0.06 221 41
Full DOLS 0.34 0.63%% 0.13 —0.027%%%
4 (1.63) (3.32) (0.63) (—4.24) 0.06 221 41
Euro Area OLS 2.24** -0.74 0.07%**
(2.49) (-0.86) (3.64) 0.22 41 28
Euro Area FMOLS 2.36%* —0.83 0.08%*
(2.53) (-0.93) (3.90) 0.21 41 28
Euro Area DOLS 2,67k -1.15 0.10%**
(2.65) (-1.19) (4.54) 0.24 4l 28




Table 5: Panel Cointegration Tests — Constant US-Dollar

Notes: See Table 3. The dependent variable is measured in constant US-Dollar using the method described in Section 3.1.

(a) Cross-Border Assets
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Log Domestic

Log Foreign

Log bilateral

Interest rate

) . .
GDP GDP exchange rate differential R Cointegration N T
—1.01%** 2.48%** —2.06%** 0.02%***
France (-2.95) (8.42) (-6.34) 4.77) 027 yes 24 H
—4 55% %% 4.2 %%% 3.7 1% 0.03%%**
Germany (~18.80) (21.86) (£14.68) (5.64) 0.49 yes 24 41
-0.39 1.45%** —1.69%** 0.02%**
Netherlands 1.15) (4.52) (~4.97) 2.71) 0.25 yes 22 41
—0.88%** 1.86%** —0.84%** 0.02%***
Japan (-2.83) (8.47) (-3.68) 2.27) 0.20 yes 13 41
. -0.23 0.83%** —0.39* —0.01%**
Switzerland (-0.97) (3.96) 1.67) (2.67) 0.08 yes 25 41
. 2.01%** 0.56 -0.57 —0.05%**
United States (4.13) (1.47) (~1.50) (=5.03) 0.18 yes 22 41
(b) Cross-Border Liabilities
Log Domestic Log Foreign Log bilateral Interest rate R . .
GDP GDP exchange rate differential R Cointegration N T
—0.73* 1.20%** —0.80* —0.02%**
France (1.62) 3.11) (~1.89) (£3.35) 0.05 yes 24 41
—4.40%** 3.49%** —2.35%** 0.02%**
Germany (~16.74) (16.63) (-8.56) (3.39) 0.34 yes 24 41
1.51%** -0.03 —1.23%** 0.02*
Netherlands (3.30) 0.71) (2.75) (1.64) 0.17 yes 22 41
2.70%** —1.68%** 3.63%** —0.06%**
Japan (5.35) (4.73) (9.79) (-4.23) 0.23 yes 15 41
. —1.15%%* 0.99%%* —0.67%** 0.004
Switzerland 5.01) (4.98) (3.03) (0.98) 0.09 yes 25 41
. -0.22 1.09%*%** -0.22 —0.02%**
United States (-0.55) (3.47) 0.71) (-2.35) 0.09 yes 22 41




Table 6: Panel Cointegration Tests — Including Foreign Trade
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Notes: See Table 3. The bilateral exchange rate is not available for the Euro Area countries.

(a) Cross-Border Assets

oD | Togiomen | Lyoen | b | oW | Coguin | ;
.
Euro Area z—lszg;)** ?17179* 1* )* ?5053;)** ?i l757*) Yes 44 28
Belgium 609 (i0.50) T4z o7 612 ves 4 25
N o . . o
France (_();1222) ?6'(.)776) (—14.5620) ?i(.)szs) 0(2.902) Yes 24 4l
"3 3a " o s . o
Germany (Eigéso) ?1?81) (729?223) ?3'(.)823) 0(3.387) Yes 22 41
Netherlands Ca10) 5% oy Ry 1556 ves 2 4
N " T oy R 0 26k
Japan (701'425) %é.l540) (713'?913) ?i(.)921) (9é2.gl) Yes 15 4l
Switzerland ?2?37:)* ?2686;)** 26?59) 293055)** (:8:(2)2) Yes 24 4
T ol . S L U
w2 bm el o




(b) Cross-Border Liabilities
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Dyt | Uosfocer | Lpiiaesl | e | Uogue | Comeguin | ;
I
Euro Area at1) i 8 ©79) Yes a 28
Belgium Pyl i oty 045 “86) ves 4 25

N " N "0 058
France (&)?87 1) (12(.)795) (&656 1) (95928) (8:85) Yes 24 41

"3y . oy o s
Germany (Eifos) 311?93) (72%30) (Oé(.)%ZO) 0('5.849) Yes 22 41
T - 1

. Y. o 0074 o
Japan (12".‘518) (jé.9654) (39".‘785) (959277) 1{2.985) Yes 15 4l
e ST ww o wml e,
e BT SR G omeew
s Al ameawm L,




Table 7: Panel Cointegration Tests — Banks versus Non-Banks
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Notes: See Table 3. FMOLS = fully modified OLS estimator. DOLS = dynamics OLS estimator. The bilateral exchange rate is not available for the Euro Area countries. The
number of observations is 7= 41 and N = 222 for the full sample and 7= 28 and N = 44 for the Euro Area sub-sample.

(a) Full sample

Log . . Log . Log bilateral
oo | ot | gt T mmwsose [ [ o, [ oo [ STt o [
GDP g GDP rate
Assets vis-a-vis non-banks Assets vis-a-vis banks
] 13% 2.60%%* .05k _0.01%%x 0.08 0.02 0.11 0,02+
FMOLS (£5.33) (13.41) (-9.89) (2.62) 0.13 (0.46) (0.14) (0.65) (6.62) 0.005
~0.62%%* 2.08%#* 157 0.01%* 029 0.32% 021 0.0]#**
DOLS (2.77) (10.19) 7.21) (-2.28) 0.15 (~1.56) (1.87) 1.14) (3.13) 0.01
Twonstc 026 ] .8G** 14 0,01 %% —0.40% %+ 0.44 —0.37%Hx 0,025+
P (~1.79) (14.86) (~10.57) (-3.86) (-3.22) @190 (331 (7.69)
Liabilities vis-a-vis non-banks Liabilities vis-a-vis banks
FMOLS 0.0005 | 58 —0.70% % 0.001 0.13 0.15 0.8 0.60%** _ 004k 0.02
(0.003) (9.28) (-3.84) (0.23) (0.67) (~4.01) (2.78) 6.11)
DOLS 0.34% ] 21 %% —0.40%* 0.003 0.15 20,003 —0.57% 0.53%% —0.02% % 0.03
(1.76) (6.74) (-2.08) (0.73) (~0.01) (-2.67) (2.30) (~4.38)
Two-step 0.34% %% ] 345 0435 0.01%* 0.07 —0.70%% 0.60%** —0.02%%
2.61) (12.18) (-3.67) (2.25) (0.43) (=5.56) (4.45) (~7.64)




(b) Euro Area
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Log Domestic Log Foreign Interest rate R Log Domestic Log Foreign Interest rate R?
GDP GDP differential GDP GDP differential
Assets vis-a-vis non-banks Assets vis-a-vis banks
FMOLS 0.55 1.73%* 0.05%*%* 0.52 —1.80%** 1.29%* —0.03** 0.07
(0.75) (2.44) (3.27) (-3.22) (2.41) (-2.38)
DOLS 0.74 1.43%* 0.06%*%* 0.61 —1.79%** 1.32%* —0.03%** 0.10
(0.93) (1.88) (3.34) (-2.97) (2.28) (-2.67)
Two-ste 0.53 1.67%** 0.07%** —1.77%** 1.30%** —0.03%**
P (1.29) (4.39) (6.07) (-5.80) (4.64) (—4.02)
Liabilities vis-a-vis non-banks Liabilities vis-a-vis banks
FMOLS 2.69%** -1.12 —0.04%** 0.22 -0.33 0.29 0.1 1%** 0.02
(3.27) (-1.42) (-2.16) (-0.29) (0.27) (4.78)
DOLS 3.07%** -1.51* -0.02 0.26 -0.41 0.37 0.12%** 0.06
(3.45) (-1.77) (-1.22) (-0.33) (0.31) (4.62)
Two-step 3.04%*%* —1.43%%** -0.01 —1.13%* 0.99%=* 0.06***
(6.89) (-3.54) (-0.55) (-2.12) (2.03) (4.78)
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Table 8: Gravity Regressions Explaining Loading Coefficients

The dependent variable is the loading coefficient obtained from an estimated of equation (3). Weights are the inverse of the variances of equation (3). See main text and Slaugther
(2001) for details on the construction of these weights. Robust t-statistics in brackets.

(a) Cross-Border Assets

| Not weighted ‘ Weighted
Log GDP i -0.011 0.038 0.024 -0.013 0.01 0.032 0.022 0.008
(0.41) (0.89) (0.67) (0.44) (0.39) (0.81) (0.67) (0.34)
Log GDPj 0.055%* 0.053 0.056** 0.060* 0.045%* 0.049** 0.049%** 0.046**
(2.36) (1.56) (2.51) (1.71) (2.57) (2.41) (2.90) (2.15)
Log distance -0.018 -0.056 -0.026 -0.038 -0.059* -0.073 -0.067** -0.056
(0.44) (0.96) (0.58) (0.82) (1.78) (1.37) (1.99) (1.28)
Both Euro Area members (0/1) -0.015 0.066 -0.015 0.036 0.071 0.122 0.074 0.09
(0.12) (0.35) (0.10) (0.26) (0.75) (0.82) (0.70) (0.74)
Both EU members (0/1) -0.065 0.007 0.015 -0.152 -0.292%** -0.166 -0.226* -0.265%
(0.43) (0.03) (0.08) (0.90) (2.60) (0.98) (1.84) (1.75)
Euromoney total risk index i -0.001 0.00 0.00 -0.001 -0.001 -0.001 0.00 -0.001
(1.01) (0.21) (0.12) (0.83) (1.11) (0.84) (0.39) (1.39)
Euromoney total risk index j -0.003 -0.003 -0.003* -0.005 -0.002 -0.001 -0.001 -0.001
(1.91) (0.87) (1.92) (1.64) (1.20) (0.43) (1.16) (0.40)
Capital controls 1 0.371 0.163 -0.035 -0.152
(0.45) (0.21) (0.05) (0.24)
Capital controls j 0.283 0.34 0.322%* 0.32 0.206** 0.492%** 0.217** 0.528%**
(1.96) (1.25) (2.28) (1.14) (2.32) (3.23) (2.48) (3.21)
Constant -0.011 0.038 0.024 -0.013 0.01 0.032 0.022 0.008
(0.41) (0.89) (0.67) (0.44) (0.39) (0.81) (0.67) (0.34)
Fixed effects i no yes yes no no yes yes no
Fixed effects j no yes no yes no yes no yes
Observations 227 227 227 227 227 227 227 227

R-squared 0.06 0.17 0.11 0.11 0.11 0.29 0.15 0.25




(b) Cross-Border Liabilities
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Not weighted Weighted
Log GDP i -0.047 -0.052 -0.013 -0.061** -0.029 -0.035 -0.013 -0.051%**
(1.90) (1.28) (0.44) (2.39) (1.32) (0.93) (0.47) (2.09)
Log GDPj 0.029 0.095 0.032 0.097 0.043* 0.132%* 0.044* 0.134%*
(1.08) (1.27) (1.21) (1.32) (1.77) (2.32) (1.88) (2.29)
Log distance 0.042 0.136* 0.028 0.124** 0.017 0.087 0.009 0.089
(1.05) (1.85) (0.66) (2.29) (0.52) (1.25) (0.26) (1.56)
Both Euro Area members (0/1) 0.254* 0.254 0.122 0.396%** 0.168** 0.193 0.086 0.276**
(2.19) (1.44) (1.06) (2.75) (2.03) (1.35) (0.95) (2.44)
Both EU members (0/1) -0.236 -0.164 -0.037 -0.414** -0.269%** -0.139 -0.112 -0.364%*
(1.84) (0.86) (0.28) (2.51) (2.89) (0.80) (1.10) (2.49)
Euromoney total risk index i 0.004** 0.006*** 0.006*** 0.005%** 0.002** 0.004*** 0.004*** 0.002**
(3.49) (5.28) (5.36) (3.90) (2.05) (3.01) (3.19) (2.40)
Euromoney total risk index j -0.002 -0.01 -0.002 -0.010* -0.001 0.001 -0.001 0.003
(1.25) (1.63) (1.33) (1.95) (0.89) (0.27) (0.97) (0.58)
Capital controls 1 0.048 -0.112 0.444 0.634
(0.04) (0.09) (0.28) (0.43)
Capital controls j -0.08 0.984%* -0.016 0.940%* -0.091 0.736** -0.057 0.088
(0.55) (1.99) (0.11) (2.02) (0.80) (2.36) (0.49) (0.34)
Constant -0.047 -0.052 -0.013 -0.061** -0.029 -0.035 -0.013 -0.051**
(1.90) (1.28) (0.44) (2.39) (1.32) (0.93) (0.47) (2.09)
Fixed effects i no yes yes no no yes yes no
Fixed effects j no yes no yes no yes no yes
Observations 227 227 227 227 227 227 227 227
R-squared 0.09 0.25 0.17 0.2 0.1 0.26 0.16 0.22
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Figure 1: Correlation of Banks’ International Portfolios and Country Portfolios

Correlation coefficients between banks’ cross-border assets and liabilities and those held by countries as reported
in the Coordinated Portfolio Investment Survey of the IMF for 2001 to 2004. BEL = Belgium, CHE =
Switzerland, DEU = Germany, FRA = France, GBR = United Kingdom, JPN = Japan, NLD = Netherlands, USA
= United States.
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Figure 2: Share of Cross-Border Assets and Liabilities Held in the Euro Area

Percentage share of assets and liabilities held in the Euro Area in percent of total assets and liabilities of each
reporting country. BEL= Belgium, CHE = Switzerland, DEU = Germany, FRA = France, GBR = United
Kingdom, JPN = Japan, NLD = Netherlands, USA = United States.
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Figure 1: Grubel-Llyod Indices for Banks’ International Portfolios

Mean of Grubel-Lloyd Indices for international bank portfolios. BEL= Belgium, CHE = Switzerland, DEU =
Germany, FRA = France, GBR = United Kingdom, JPN = Japan, NLD = Netherlands, USA = United States.
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Figure 4: Correlation Between Bank Portfolios, Distance, and Macroeconomic Variables
(a) Full Sample

10

Log distance
Log distance

T
-2 0 2 4 6 8 10 12 14

Log bilateral liabilities

30 30

coo °co o ®

25

25

20

15

10

o5 P8 °
282°% & 8

o agolE0s
5. g g7l

o © 888 8 B
-1
002‘4‘16&‘31‘01‘214 B A e

-2 0 2 4 6 8 10 12 14
Log bilateral assets

Host short-term real interest rate
Host short-term real interest rate

298,58 o 0
-5 o got5 0 b g o3 o

O o 0 500, & ©

Log bilateral liabilities

16

14

12

Log host GDP
Log host GDP

0 2 4 6 8 1‘0 12 14 -2 0 2 4 6 8 10 12 14

Log bilateral assets Log bilateral liabilities



(b) Both EU
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