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Abstract

This book chapter provides for a review of quantity-based and price-based indi-
cators of regional financial integration. These measures should be easy to construct
and interpret, based on publicly available data, and available for many countries and
regions over time. The chapter discusses the underlying datasets in great detail and
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1 Introduction

International financial integration has increased significantly over the last twenty years,
both at the regional level and at the global level. A greater degree of financial integra-
tion carries important implications for academic researchers, central bankers, financial
regulators and international investors. For example, financial institutions monitor closely
the degree of international comovement among bond and equity markets since this co-
movement determines the size of the benefits from international portfolio diversification.
Financial regulators seek to understand the sources of shocks for domestic financial in-
stitutions, while central banks assess the impact of greater financial integration on the
transmission of monetary policy. As a result, there is a significant demand for indicators
of financial integration that are relatively easy to construct and interpret, based on pub-
licly available data, and available for many countries and regions over time. This chapter
reviews some of these indicators, describes the underlying datasets, and presents some
illustrative evidence.

The degree of financial market integration can be assessed in different, complementary
ways. On the one hand, de jure measures of financial market integration rely on the
dating of financial market liberalisations initiated by policymakers. The effects of such
liberalisation episodes are typically examined using event-study methodologies. On the
other hand, de facto measures focus on the outcomes of such liberalisations. The impact
of policy decisions will develop into outcomes gradually over time and therefore, de jure
and de facto measures will provide different, yet complementary views about the extent
of financial market integration.

De jure measures of financial integration rely mostly on the information provided by
the International Monetary Fund (IMF) in its Annual Report on Exchange Arrangements
and FExchange Restrictions. The IMF provides for a binary indicator of capital account
restrictions based on official statements by national authorities. The binary nature of
this indicator is a significant weakness since it does not provide information about the

intensity of capital controls'. More importantly, it does not allow to distinguish between

!Some researchers, such as Quinn (1997) and Chinn and Ito (2006), have transformed the binary



intra-regional financial integration and a region’s integration with the rest of the world.
As a result, de facto measures are now widely preferred as a means of characterising
regional and global financial integration and this chapter discusses de facto indicators
exclusively?.

De facto measures are based either on the size and the location of foreign investments
in equity and long-term debt, or on the degree of asset return comovements. The structure
of this chapter reflects this traditional distinction in the literature. Section 2 will develop
quantity-based indicators of regional financial integration, while section 3 will focus on
indicators motivated by the asset pricing literature. Each section will detail the construc-
tion of the indicator, the underlying data, and present the results for several applications.

The final section concludes.

2 Quantity-based indicators of regional financial in-
tegration

This section discusses our first set of indicators measuring the degree of regional financial
integration (RFI). These are based on the quantity and location of foreign investments.
Cross-country comparisons of the degree of international financial integration (IFI) with
quantity-based indicators are relatively new. The reason is that they are based on mea-
sures of gross stocks of foreign assets and liabilities, the international investment position
(ITP), which were not available until the International Monetary Fund’s (IMF) first pub-
lication in 1997. At the time, the country coverage was less than a dozen with data

available from 1980 and about thirty with data starting from the mid-nineties.

2.1 Indicators based on multilateral data

To fill this gap, Lane and Milesi-Ferretti (2001) have published the External Wealth of
Nations (EWN) dataset. This database represented the first improvement of the IMF’s

measures of the international investment position. It also provided estimates for countries

classification into a more continuous measure.
2See Adam et al. (2001) for an exhaustive review including de jure indicators.



where stock data were not available, thereby expanding the country and the time coverage
to 67 and 1970-1998, respectively. The EWN dataset relies on several international as well
as national data sources, including the IMF’s Balance of Payments Statistics and Interna-
tional Financial Statistics; the World Bank’s World Debt Tables and Global Development
Finance; the OECD statistics on external indebtedness; the Bank of International Settle-
ments’ data on banks’ assets and liabilities by creditor and debtor; and national sources
for the direct estimates of stocks and cumulative flows with valuation adjustments for
indirect estimates. The dataset reports holdings by domestic residents of financial claims
on the rest of the world, classified into five categories: portfolio investment, foreign direct
investment, other investments, financial derivatives and reserve assets. Portfolio invest-
ment includes equity securities and debt securities, the latter including bonds plus money
market debt instruments. Foreign direct investment is given by greenfield investment plus
equity participations giving controlling stake (equity shares above 10 percent). Other in-
vestments include debt instruments such as loans, deposits and trade credits. Lane and
Milesi-Ferretti (2007a) have taken advantage of the fact that a larger set of countries
were publishing estimates of external assets and liabilities to extend their dataset to 145
countries and the time period to 2004. The EWN Mark II dataset is now the basis for
cross-country comparisons of financial integration by means of quantity-based indicators.

Obstfeld and Taylor (2002) have argued that quantity-based indicators of international
financial integration should take the growth in national and international economies into
account. Rising indicators could be associated with an increase in the nominal values of
assets and liabilities and not with market integration per se. In order to overcome this
problem, they suggest to normalize foreign capital at each point in time by a measure
of size. They show that an apparently good denominator would be the total stock of
capital, whether financial or real. However, Goldsmith (1984) shows that financial capital
has greatly increased as the number of balance sheets in the economy has expanded, and
that could happen without any underlying change in the extent of foreign asset holdings.
Morever, estimates of real capital stocks remain unreliable. Therefore, Obstfeld and

Taylor (2002) propose to use the level of output measured in current prices in a common



currency unit as a scaling factor. They sustain that in the short run, the capital-output
ratio should be an adequate proxy measure of the penetration of foreign capital in an
economy.

Taking these considerations into account, Lane and Milesi-Ferretti (2007a) measure
international financial integration (IFI) as the ratio of the gross stocks of foreign assets

(A¢) plus foreign liabilities (L;) over nominal gross domestic product (GDP,):

At + Lt
GDP, (1)

IFL, =

Using this indicator, they show that the degree of IFI has grown dramatically over
the last eighteen years in both industrialised and developing countries. Importantly,
the indicator IFI; measures the degree of international financial integration of a country
and not the degree of regional financial integration. This is because the index is based
on multilateral data, the EWN Mark II. One may think that an approximation can be
obtained by adding up the IFI measures of each of the country members. However, this
would give an indication of the degree of integration of the country members with the
rest of the world, also taking other members of the region as part of the rest of the world.

Multilateral data can also be used to assess the direction of capital flows. Obstfeld
(2004) adapts the Grubel and Lloyd (1975) index of intra-industry trade to cross-border
asset trade. He conceives one-way asset trade, or ‘development’ finance as the export
of currently available goods in return for the promise of future goods, giving rise to an
imbalance in the current account, and two-way asset trade, or ‘diversification’ trade as the
mutual exchange of differentiated claims to future output. He shows that the direction of

investment can be measured by

Ay — L

GL,=1-—
¢ A+ Ly

(2)
This index equals unity for a country with no net foreign assets or debt. This means

that it has not engaged in intertemporal trade or that capital flows have diversification

purposes. It is equal to zero when, for example, all liabilities are net liabilities. In other



words, they represent pure development finance.

One problem with this indicator is that it may not take the increase in leverage into
account, that is an equal rise in assets and liabilities. Therefore, it is convenient to use
GL; in equation (2) together with IFI; in equation (1). In this way, it is possible to
assess the direction of asset trade controlling for the increase in leverage. Using this
methodology and the EWN Mark II, Obstfeld (2004) shows that for emerging markets in
general, diversification finance remains much less prominent than development finance.

They receive large ‘development’ flows.

2.2 Indicators based on bilateral data

We have shown above that multilateral data cannot provide precise measures of regional
financial integration. They only allow to compute the regional trend in gross stocks or
to infer the direction of international financial investments. The recent development of
bilateral databases now allows for the construction of regional quantity-based indicators
for specific categories of assets.

We would mention at least three of these databases. The first one is the Locational
Banking Statistics of the Bank of International Settlements (2006). This database pro-
vides locational statistics for cross-country bank loans and deposits vis-a-vis non-residents
in all currencies or foreign currencies only. Loans comprise financial assets which are cre-
ated through the lending of funds by a creditor to a debtor and which are not represented
by negotiable securities. Deposits comprise claims reflecting evidence of deposits, in-
cluding non-negotiable certificates of deposit, which are not represented by negotiable
securities. The actual number of reporting countries is 40. The data is presented in quar-
terly frequency and the time coverage varies across reporters. For 14 countries, it starts
in 1977, for 5 in 1983 and for the rest in 1997 or early 2000.

The second bilateral database is compiled by the United Nations Conference on Trade
and Development. It gives information on aggregate inflows, outflows, inward stocks and
outward stocks of foreign direct investment for a set of 196 countries. It covers the period

1970 to 2004 and it has annual frequency. The third database focuses on portfolio invest-



ment. The IMF publishes the Coordinated Portfolio Investment Survey (CPIS) which
provides aggregate and bilateral data for portfolio equity, short- and long-term debt. For
each country source, the CPIS reports holdings in up to 220 destinations - countries and
international institutions. It was first conducted in 1997 with 29 participating economies.
From 2001 onwards, it has been collected on an annual basis including, in 2006, 74 re-
porting economies.

Since the Locational Banking Statistics of the BIS are not publicly available, and
Chapter 8 of this book deals with foreign direct investment, we will focus exclusively on
indicators constructed on the basis of the Coordinated Portfolio Investment Survey of
the IMF. An indicator of regional financial integration, hereafter RFI, is computed by
decomposing the traditional measure of international financial integration into assets or
liabilities held within the region, and assets or liabilities traded between the region and
the rest of the world. That is, we decompose equation (1) into intra- and extra-regional
financial integration. This indicator can be constructed using two different scaling factors:
the size of total foreign assets and liabilities (A; + L;) or the nominal gross domestic
product (GDP,). On the one hand, scaling by A; + L; gives information on the degree
of ‘home bias’. That is, the share of total foreign assets and liabilities traded within
the region. On the other hand, the use of GDP; as scaling factor not only adds to the
previous the characteristic of being a good measure of foreign capital penetration, but it
also captures the upsurge in gross stocks documented by Lane and Milesi-Ferretti (2007a).

To construct a measure of regional financial integration we sum equation (1) over the
region’s countries and add and subtract intra-regional trade of assets and liabilities in the

numerator:

Api+ Ly — ZicrXjer (Aiji + Lijt) . YicrXjer (Aiji + Lijt) 3)
GDPR,t GDPR,t

Countries belonging to region R are indexed with ¢ or j, where ¢ # j. Ag; (Lgy) is

[FI}, =

the sum of the region’s countries total foreign assets (liabilities), and GD Pg; is the gross
domestic product of the region. A;; stands for country ¢’s claims on country j and L;; for

country j’s claims in country ¢. That is, country ¢’s assets in j and country ¢’s liabilities



held by j. This information comes from the CPIS. The first term of equation (3) measures
the degree of extra-RFI, the second the degree of intra-RFI. This indicator can be applied
to the whole portfolio investment or to the different CPIS sub-components: long-term

portfolio debt, short-term portfolio debt and portfolio equity.

2.3 Regional financial integration and the euro

Bilateral data on cross-country asset holdings allow us to compute indicators of regional
financial integration. There have been several applications in the literature. Lane and
Milesi-Ferretti (2008), Lane and Milesi-Ferretti (2007b) and Lane (2006), examine how
the creation of a region affects the investment pattern across country members. Lane
and Milesi-Ferretti (2008) develop an empirical approach to explain cross-border equity
holdings by exploiting the link between equity holdings, bilateral trade and informational
proximity. With this empirical approach, Lane and Milesi-Ferretti (2007b) find that com-
mon membership to the European Monetary Union (EMU) raises bilateral portfolio equity
holdings by 62 percent. Using a similar model, Lane (2006) shows that common mem-
bership to the EMU raises bilateral bond holdings by about 85 to 100 percent depending
on the econometric specification.

Bilateral data can also be used together with multilateral data to monitor the evolution
of RFI and IFI over time. The remainder of this section makes use of quantity-based
indicators to study intra- and extra-regional financial integration for EMU members.
Before constructing these indicators, we wish to mention that a number of missing data

points have been addressed in three steps:

1. If total assets or total liabilities between a country pair are missing, we expand them
backward or forward using the rate of change of total debt. This method gives a
good approximation since the share of total debt in the total is very significant for
most of the countries. For instance, the average share of portfolio debt in total
for EMU countries in the period 1997-2005 ranges between 65.8 to 73.1 percent in

assets and 58.3 to 76 percent in liabilities.



2. When a value in some sub-component is missing for assets or liabilities, we expand

it with the rate of change of total assets or liabilities, respectively.

3. If there are no data for a certain year in any of the categories or aggregates, we

expand them using the rates of change of the whole region by category.

2.3.1 The importance of portfolio investment

It is convenient to start by reporting the importance of the CPIS categories in the ag-
gregate international portfolio using the EWN Mark II and the IMF’s International In-
vestment Positions. Table 1 presents the shares of portfolio equity and portfolio debt for
eleven EMU countries in 2006%. The share of portfolio equity assets in total assets varies
between 6.8 and 21.5 percent. Countries with the smallest share are Greece and Portugal,
while the one with the largest share is Italy. Portfolio equity liabilities range between 3.5
to 35.9 percent of total liabilities. Belgium and Ireland are the countries at the extremes.
Portfolio debt assets extend from 20.9 to 39.8 percent, while liabilities lie between 12.8
and 45.6 percent. For the first case, the countries at the extremes are again Belgium and
Ireland while for the second, Belgium and Greece. The degree of penetration of each of

these categories is computed using GDP as scaling factor.

INSERT TABLE 1 ABOUT HERE

The last row of Table 1 presents the weighted average of these shares. The weight
for each country is given by the share of that category in the total of the region. For
instance, 21.5 percent of the total foreign assets in Italy are portfolio equity, while the
share of Italy in the total portfolio equity of the EMU is 12.9 percent. Therefore, to
compute the weighted average, we multiply Italy’s portfolio assets by 0.129. The same
rationale is applied to the weighted average of portfolio equity liabilities, portfolio debt
assets and portfolio debt liabilities. When variables are scaled by GDP, the weight for each

3We exclude Luxembourg to minimise the problems that arise with third-party holdings in major
financial centers. For instance, securities issued by country B and held in an institution residing in
country C by a resident of country A may not be properly traced. Lane and Milesi-Ferretti (2008, 2007¢)
discuss potential weaknesses of the CPIS dataset.



country is given by its share in the GDP of the EMU. Note that adding these weighted
averages for assets and liabilities yields equation (3). For 2006, the table shows that

the degree of international financial integration of the region in portfolio investment was

222.5, 78.7 in portfolio equity and 143.8 in portfolio debt.

INSERT TABLE 2 ABOUT HERE

In order to have a clear overview of the importance of portfolio investment, it is
convenient to show the time pattern of all these shares. Table 2 reports the weighted
average shares in the last row of Table 1 but for the period from 1997 to 2006. The first
thing to notice is the upsurge in IFI documented by Lane and Milesi-Ferretti (2007a).
The percentage change in IFI between 1997 and 2006 was 268.2, 199.1, 293.8 and 212.2
for portfolio equity assets, portfolio equity liabilities, portfolio debt assets and portfolio
debt liabilities respectively. The table shows that portfolio shares are fairly stable. The
mean rate of growth was 4.0, 2.4, 4.8 and 1.5 percent for portfolio equity assets, portfolio
equity liabilities, portfolio debt assets and portfolio debt liabilities respectively. Finally,
this table shows that the CPIS data constitutes between 31.2 and 45.6 percent of total

foreign assets and between 47.8 and 56.5 percent of total foreign liabilities.

2.3.2 Intra- and extra-EMU financial integration

Knowing the importance of portfolio equity and debt, we can move to the assessment
of regional financial integration (RFI). Figure 1 presents extra- and intra-EMU financial
integration using the first and second terms of equation (3) for all years available in
CPIS. We focus on long-term portfolio debt and portfolio equity. Between 1997 and 2006,
portfolio debt behaves consistently with the findings of Lane and Milesi-Ferretti (2007a).
Both intra- or extra-RFI experienced significant increases. Intra-RFI grew faster from
2001 onwards. The mean rate of growth of the intra-/extra-RFI ratio was 6.2 percent a
year. From 1997 to 2001 portfolio equity also experiences an important increase in terms
of GDP. However, there is no evidence of an acceleration in intra-RFT relative to extra-

RFI as in the case of portfolio debt. In fact, portfolio equity experiences the opposite

10



trend. The mean rate of growth of the intra-/extra-RFI ratio for the period 2001-2006

was -1.8 percent a year.
INSERT FIGURE 1 ABOUT HERE

Table 3 reports, for each country member, the change between 2001 and 2006 of IFI
together with the change in intra- and extra-RFI. Again, we see the significant increase in
the quantity of foreign assets and liabilities, in this case using GDP in 2001 as a scaling
factor to control for the changes in the denominator. At the top of the league we find
Ireland with changes in IFI for portfolio equity and long-term debt equivalent to 630.2
and 906.4 percent of GDP, respectively. For this country, the increase in portfolio equity
was biased in the direction of the rest of the world. Almost 71.2 percent of the change
in portfolio equity corresponded to claims in and from the rest of the world. The same
table shows that for of portfolio debt, the growth of intra- and extra-RFI was balanced.
Most of the countries, however, show a relative increase in extra-RFI in portfolio equity

and intra-RFI in portfolio debt.
INSERT TABLE 3 ABOUT HERE

Figure 2 shows the ratio between the change in intra-RFI and extra-RFI for portfolio
equity and portfolio debt between 2001 and 2006. We plot the ratio of the changes in
long-term portfolio debt on the vertical axis and the ratio of the changes in portfolio
equity on the horizontal axis. We refer to these as the debt ratio and the equity ratio.
The figure shows that all country members have strengthened bond trade with the rest of
the EMU. All countries have debt ratios greater than one. Italy and Belgium exhibit the
highest increases, with ratios of 3.62 and 2.6 respectively, while Ireland has the smallest

increase with a debt ratio equal to 1.03.
INSERT FIGURE 2 ABOUT HERE

On the portfolio equity side, none of the country members experienced a relative

increase in intra-EMU claims. That is, none of them show equity ratios greater than

11



one. Thus, when we put both ratios in a scatter plot, all EMU countries lie above the 45
degree line. Portugal is the country with the highest equity ratio at 0.95. Netherlands
and Finland are those with the smallest equity ratios, at 0.20 and 0.21 respectively. To
conclude, quantity-based indicators of regional financial integration for the EMU suggest
that between 2001 and 2006, regional financial integration has strengthened in portfolio

debt and decreased in portfolio equity.

3 Price-based indicators of regional financial integra-
tion

The detailed information available from the Coordinated Portfolio Investment Survey
(CPIS) allows for the construction of very accurate indicators of bilateral and regional
financial integration in the cross-section dimension. However, the survey has been con-
ducted for recent years only and its short time dimension implies that we cannot fully
characterize the evolution of regional financial integration over long periods of time. This
limitation calls for a complementary approach usually referred to as the price-based ap-
proach. The construction of price-based indicators of bilateral and regional financial
integration relies on high-frequency financial data which are easy to access, and cover
long time spans.

A greater level of regional financial integration implies that asset returns within this
region will be increasingly driven by regional factors rather than country-specific fac-
tors. The lower segmentation of domestic financial markets means that the proportion
of domestic asset return volatility that is explained by the volatility of regional factors
increases, thereby leading to stronger asset return comovements. The implementation
of full financial liberalization within the European Union (EU) and the introduction of
the euro in a subset of EU members have contributed to increasing the level of financial
integration within this region of the world. To take the euro as an example, the exis-
tence of a common currency implies that currency risk disappears completely, so that the
barriers to cross-border investment arising from the costs of hedging currency risk are

fully eliminated. Furthermore, the associated common monetary policy should mean that
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bond yields converge almost completely.

The literature makes use of correlation coefficients between domestic asset returns and
a regional asset return to measure the degree of regional financial integration. Some stud-
ies have used the concept of variance ratios, which convey exactly the same information as
correlation coefficients. We show that these two measures are really two sides of the same
coin. We use the process of European financial integration as a case study. However, the
measures that we present can be constructed for other regions of the world as easily as for
the European region since high-frequency financial data are available for a large number

of countries over a reasonably long time period.

3.1 Methodology

A greater level of regional financial integration means that national asset markets within
this region become more exposed to common regional shocks. As a result, the correlation
coefficient between individual national asset returns and a corresponding regional return
should rise. This is our first price-based measure of regional financial integration. Solnik
and Roulet (2001) and Adjaouté and Danthine (2004) show that the global pattern of
correlations, that is the state of financial integration across various countries at a given
point in time, can be captured through the cross-sectional dispersion of national asset
returns. Intuitively, more correlated returns should exhibit a smaller standard deviation
in the cross-sectional dimension, while less correlated returns will be associated with
a larger standard deviation. This alternative approach provides for an instantaneous
measure of financial integration, that is an indicator that is available for every period
of time and allows for the identification of structural changes in the pattern of global
correlations. This is our second measure of regional financial integration. Clearly, it
cannot be computed on a country-by-country basis; it only provides information on the
overall pattern of correlations across countries.

Correlation coefficients between individual asset returns and a corresponding regional
return are closely related to the concept of variance ratios (Fratzscher, 2002; European

Central Bank, 2007). To take an extreme example, suppose that a country’s bond market
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is perfectly segmented from other bond markets in the same region. Domestic bond market
volatility will result entirely from country-specific shocks; regional shocks have no effect
on local bond markets. Conversely, suppose now that the same country’s bond market
is fully integrated regionally, perhaps because of the introduction of a common currency.
Domestic bond market volatility will now fully arise from nondiversifiable regional shocks.
Intuitively, a greater degree of regional financial integration should translate into a greater
role for regional shocks relative to country-specific shocks.

Suppose that changes in domestic bond yields in country ¢, denoted as AR;; are
determined by changes in a reference bond yield, written as AR, as well as a country-

specific factor g;4:

ARy = a; + Bi ARy +€iy (4)

where «; is an intercept estimated for country 7, and [; is a slope coefficient for country
¢ which captures the sensitivity of the domestic bond market to shocks in the reference
bond market. Importantly, we assume that E(AR;;e;;) = 0. The variance of the change

in the domestic bond yield is obtained as

2 2 2 2

OAR,, = % 0aR,, + 02, (5)

and the proportion of domestic bond market volatility explained by regional shocks is
simply computed as a variance ratio:

o
VRZ'7t - # (6)

OAR;

The variance ratio provides information about the importance of regional shocks rela-
tive to country-specific shocks. A perfectly segmented bond market will exhibit a variance
ratio equal to zero. An almost completely integrated regional bond market should yield
a variance ratio converging towards unity. It is worth noting that in this one-variable
model, the variance ratio is the R-squared statistic, which indicates the proportion of the

variation in the dependent variable that is explained by the variation in the explanatory

14



variable.

The correlation coefficient is computed as the ratio of the covariance between changes
in domestic bond yields and changes in a reference bond yield, to the product of the
standard deviations. Thus,

Cov(AR;;, ARy;)

PAR:, ARy) = == (7

An estimate of the coefficient 3; can be obtained by ordinary least squares as

. OO’U(ARi,t, AR(,J)

2
UARb,t

Gi

Rewriting the correlation coefficient, we get

OARy ¢
p(AR;;, ARy;) = B—2et (8)

OAR; ;

It appears clearly that the correlation coefficient is simply the square root of the
variance ratio (see equation (6)). Both measures provide the same ordinal information
about the state of regional financial integration.

To summarize, lower financial market segmentation implies that the correlation be-
tween individual asset returns and a corresponding regional return should increase. The
overall pattern of correlations at a given point in time can be captured by cross-sectional
deviations of individual asset returns. Variance ratios convey the same information as
correlation coefficients. The remainder of this section will use correlation coefficients and
cross-sectional standard deviations to cast light on the state of regional financial inte-
gration. So doing, we should not forget that financial integration has also increased at
the global level. Therefore, we always compute measures of financial integration at the
regional as well as the global level, so as to make sure that rising financial integration at

the regional level is not actually the result of global financial integration.
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3.2 Data

To assess the degree of bond market integration, we focus on government bond yields
with maturities of ten years. These yields are retrieved from Eurostat at the monthly
frequency. The data availability varies from one country to another, ranging from the
seventies and early eighties for countries such as the United States, Japan, Germany,
France and Italy, to the late eighties and early nineties for Ireland, Greece, Portugal and
Sweden.

Equity market integration is assessed using Datastream Global stock market indices.
These indices cover a wide range of national stock markets and are computed on the basis
of a representative sample of stocks within each national stock market. These indices are
widely used because of their consistency and their comparability across countries. More-
over, they are available back to 1973 for most developed economies, thereby allowing
for an examination of the degree of financial integration over the entire post-Bretton-
Woods era. These indices are transformed into returns by taking percentage changes. We
have gathered data at the daily frequency and averaged these for each week to obtain
weekly data. Daily data remain somewhat problematic because of non-synchronous trad-
ing hours, while monthly data may not provide enough information to the extent that the
computation of variance ratios and correlation coefficients requires a significant amount
of data.

Correlation coefficients are computed with respect to a regional index return. Instead
of using Datastream’s regional indices, we compute our own indices as a weighted average
of the returns of all the countries in a given region, excluding the country with respect
to which the correlation coefficient (or the variance ratio) is calculated. Why are we
doing this? Suppose that a country counts for fifty percent of a region’s aggregate stock
market. Computing the correlation between this country’s return and the regional return
will result in an upward bias by definition. Therefore, it is necessary to exclude the country
with respect to which the correlation coefficient is calculated, in particular if this country
is large financially speaking. Mathematically, the regional return used to calculate the

correlation with the return of country j is written as
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; 1
Ripa: = S [Z wk,trk,t] (9)
k#3 T L)

The weights for each country are obtained as the ratio of this country’s stock market
capitalisation to the total market capitalisation of the countries in the region.

The choice of the currency denomination remains an important one. We make use of
returns denominated in domestic currency. Many studies would usually rely on returns
denominated in the same currency, typically the U.S. dollar, taking the view of an in-
ternational investor. However, Fratzscher (2002) argues that such an assumption means
that international investors do not have the ability to hedge any of their foreign exchange
exposure. This is doubtful in today’s growing world of financial derivatives. Moreover,
a high degree of integration could result from exchange rate changes as opposed to true
financial integration. These two arguments lead us to follow Fratzscher (2002) and to
use returns expressed in domestic currency. In the end, we also made computations with

returns expressed in U.S. dollars and the results remain essentially the same.

3.3 Evidence on bond market integration

Figure 3 depicts ten-year government bond yields for a sample of eleven participants to
the European Monetary Union (EMU), three EU members that have not adopted the
euro (United Kingdom, Sweden and Denmark), and the United States as well as Japan.
The sample period goes from January 1993 until December 2006. Figure 4 graphs, for
each month, the cross-sectional standard deviation for three subsets of our sample of
countries: the EMU group of eleven countries, an EU group of fourteen countries (eleven
EMU participants plus the three EU non-EMU countries), and a world group consisting
of all sixteen countries. One may argue that it is a weakness of our approach that the
world group does not contain more countries from many different regions in the world.
Against this, we take the view that the flexibility in defining different subsets of countries
is actually a strength. Regions and the world can be defined as is most convenient for the

researcher.
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INSERT FIGURES 3 AND 4 ABOUT HERE

Both figures 3 and 4 point to several important observations. Long-term government
bond yields are significantly closer nowadays than in the past, with the exception of
the particular case of Japan. The EMU group has experienced almost complete bond
yield convergence; the elimination of currency risk after the introduction of the common
currency implies a very high degree of substitutability of bonds. The cross-sectional
standard deviation of EMU participants’ bond yields is almost zero. Because of free
capital mobility within the European Union, bond yields of EU members that are not
participating in the monetary union are also very close to those of EMU members. An
interesting case is Denmark. Even if Denmark has not adopted the euro, it is fixing its
exchange rate with respect to the euro within narrow bands of fluctuation. As such, it is
forced to mimic the monetary policy stance of the European Central Bank and Danish

interest rates remain very close to those of the EMU countries.

INSERT FIGURE 5 ABOUT HERE

The same conclusions arise from the computation of correlation coefficients. These
are useful since they can be computed for individual countries, in contrast with cross-
sectional standard deviations. Figure 5 displays correlations for nine EMU members, and
three EU non-EMU countries (United Kingdom, Sweden, Denmark). The sample period
is divided into two sub-periods, going from 1993 to 1998 for the pre-EMU subsample,
and 1999 to 2006 for the EMU subsample. The reference bond yield is the ten-year
German government bond yield. Countries are ranked in a descending order according to
their pre-EMU correlation coefficient. The evidence is striking. There used to be a core
and a periphery before the introduction of the euro. Bond markets of countries such as
the Netherlands, Austria, France, Belgium and Denmark were quite integrated with the
German bond market even before the common currency. Other countries such as Sweden,
Spain, Italy, Finland or Portugal exhibited very low levels of bond market integration when

they had their own currencies. The advent of the euro and the associated elimination of
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currency risk implies that all EMU countries have a correlation coefficient close to unity.
The United Kingdom and Sweden exhibit lower coefficients since they have retained their

own floating currencies.

3.4 Evidence on equity market integration

Figure 6 shows the cross-sectional standard deviations of equity market returns for four
different groups from 1973 to 2007. The global group consists of thirteen countries from
different regions of the world, namely Germany, France, Belgium, the Netherlands, Italy,
Austria, the United Kingdom, Switzerland, the United States, Canada, Japan, Australia
and Hong Kong. The EU group gathers Germany, France, Belgium, the Netherlands,
Italy and the United Kingdom, while the EMU group is the same as the EU group,
excluding the United Kingdom. The last group consists only of the United States and
Canada, two countries that have historically been highly financially integrated. This last
group provides a good benchmark to evaluate the level of regional and global financial

integration.
INSERT FIGURE 6 ABOUT HERE

Three results are noteworthy. First, cross-sectional standard deviations are decreasing
over time*. Financial integration is rising at the European level as well as at the global
level. Second, as we argued above, the United States and Canada have been historically
highly integrated. Yet, the European Union as a region is now more integrated than
North America, while global financial integration is getting close. Third, cross-sectional
standard deviations have always been lower in the European Union than at the global
level. Therefore, regional financial integration is quite prominent in the EU and EMU, as

one would expect from decades of policies aiming at real and financial integration.

INSERT FIGURE 7 ABOUT HERE

4Standard deviations are quite volatile in the short run. We make use of the Hodrick-Prescott filter
to extract the long-run trend in the degree of financial integration.
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Figure 7 extends the evidence by considering a wider set of countries over a shorter
time period from January 1995 to May 2007°. Again, cross-sectional standard deviations
are decreasing for all groups of countries, so that financial integration is clearly rising.
Regardless of how it is defined, the European region is significantly more integrated than
Latin America or the south-east Asian region. Furthermore, even though south-east
Asia and Latin America were at similar levels of financial integration in the mid-nineties,
the former region has been integrating more rapidly than the latter, which remains less
integrated than at the global level.

Figures 8 and 9 present evidence based on correlation coefficients for four sub-periods.
We focus on eleven participants to the European Monetary Union (EMU) as a case study.
The first period coincides with early monetary integration with the creation of the Furo-
pean Monetary System in 1979 and the presence of capital controls in several countries.
The second period witnessed the adoption of the Single Act and the removal of remaining
capital controls, thereby achieving full capital mobility within the European Union. The
third period was the convergence period towards the adoption of the euro, while the last
period follows the creation of the monetary union. Figure 8 displays the correlation coef-
ficient of individual stock market returns with an EMU return provided by Datastream,
while figure 9 focuses on correlations with a world index return, also provided by Datas-
tream. These indicators are useful in so far as they provide information over time, for

each country separately.

INSERT FIGURES 8 AND 9 ABOUT HERE

5Global group: Germany, France, Belgium, Netherlands, Finland, Italy, Spain, Portugal, Ireland,
Austria, Greece, United Kingdom, Sweden, Denmark, Norway, Switzerland, Hungary, Poland, Czech
Republic, Turkey, Russia, United States, Canada, Japan, Australia, New Zealand, South Africa, Brazil,
Argentina, Chile, Colombia, Venezuela, Peru, Mexico, India, China, Thailand, Malaysia, Philippines,
Korea, Indonesia, Hong Kong, Singapore, Taiwan.
Europe group: Germany, France, Belgium, Netherlands, Finland, Italy, Spain, Portugal, Ireland, Austria,
Greece, United Kingdom, Sweden, Denmark, Norway, Switzerland.
EU group: the Europe group except for Norway and Switzerland.
EMU group: the EU group except for the United Kingdom, Sweden and Denmark.
Latin American group: Brazil, Argentina, Chile, Colombia, Venezuela, Peru, Mexico.
South-east Asian group: Thailand, Malaysia, Philippines, Indonesia, Hong Kong, Singapore, Taiwan.
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Financial integration has been increasing both at the regional and at the global level,
thereby confirming the evidence obtained using cross-sectional standard deviations. All
countries are more financially integrated at the global level nowadays than in the past.
Moreover, almost all countries are even more financially integrated at the regional level,
with the exception of Austria. There is less of a core and a periphery than in bond
markets, even if one could tentatively consider a core group consisting of Germany, France,
Belgium, the Netherlands, Italy and Spain, and a periphery gathering Ireland, Austria,
Finland, Portugal and Greece. The fact that correlation coefficients are higher at the
regional level essentially reflects deep integration of financial markets, not least because

of the elimination of currency risk and full capital mobility across these countries.

4 Concluding remarks

We have reviewed two sets of indicators of regional financial integration. The first set of
quantity-based indicators relies on the size and location of foreign investments in equity
and long-term debt. Data on bilateral asset holdings allow for the computation of very
precise measures of intra-regional and extra-regional financial integration. The second set
of indicators comes from the asset pricing literature and provides a complementary view.
It is particularly useful since data are available for long time periods and across many
countries. Both sets of indicators show that regional financial integration has increased
over time, while there has been a parallel process of global financial integration at the
same time.

The indicators presented in this chapter are useful to assess the degree of regional
financial integration. However, they can also be used to get a better understanding of the
causes and the consequences of financial integration. There is a wide literature looking at
the impact of rising financial integration on macroeconomic outcomes, such as economic
growth (Kose et al., 2006; Ranciere et al., 2003), business cycle synchronization (Imbs,
2006; Kalemli-Ozcan et al., 2001), stock market cycles (Kaminsky and Schmukler, 2003),
the likelihood of financial crises (Arteta et al., 2001) or domestic economic institutions

(Ju and Wei, 2007). Other researchers have studied the sources of financial liberalization
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(Abiad and Mody, 2005; Lane and Milesi-Ferretti, 2008) and the interaction between
exchange rate regimes and regional financial integration (Cappiello et al., 2006; Wilti,
2006). Rising financial integration also brings regulatory issues at the forefront of the
policy-making agenda. For example, should there be a central financial supervisor for
financial markets in the European Union? There is no definite answer to this question

and the policy framework for regional financial integration remains incomplete so far.
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Glossary

Bond: Debt issued mostly by central, regional and local governments or large companies,
for a given maturity. The seller of a bond must repay the principal and pay interest to
the buyer periodically.

Equity: Ownership interests of stockholders in a firm.

Euro: Name of the common currency shared by thirteen members of the European Union
(Germany, France, Belgium, Netherlands, Luxembourg, Italy, Ireland, Portugal, Spain,
Greece, Austria, Finland and Slovenia).

Financial integration: Degree of cross-border holdings of different types of financial assets
by domestic residents. Also degree to which domestic financial markets are affected by
external shocks relative to domestic shocks.

Globalisation: Tendency towards a greater integration of goods, capital and factor markets

around the world.
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Table 1: Shares of portfolio equity and portfolio debt in total, 2006

Portfolio Equity Portfolio Debt

Assets Liabilities Assets Liabilities

Country % TA % GDP % TL %GDP % TA % GDP % TL % GDP

Austria 10.6 274 9.5 27.0 31.7 82.0 39.2 111.2
Belgium 13.9 67.7 3.5 16.0 20.9 101.9 12.8 58.3
Finland 214 45.6 32.5 73.5 26.5 56.6 28.2 63.9
France 11.0 31.7 15.3 43.6 26.9 7.2 26.6 75.5
Germany 16.8 33.2 13.3 23.4 22.3 44.0 37.6 65.8
Greece 6.8 4.2 14.0 19.6 39.4 244 45.6 63.7
Ireland 20.6 244.7 35.9 428.6 39.8 472.9 24.9 297.4
Italy 21.5 27.7 12.1 17.6 26.8 34.5 45.5 66.0
Netherlands  18.9 83.9 214 95.1 23.9 106.3 27.0 120.3
Portugal 7.7 13.8 12.4 33.0 35.7 64.1 23.4 62.4
Spain 11.5 16.1 13.1 26.4 28.5 40.1 38.5 77.2

W. Average 16.6 37.7 20.3 41.0 27.9 65.3 33.8 78.5
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Table 2: EMU weighted average shares. Period 1997-2006.

Portfolio Equity Portfolio Debt

Assets Liabilities Assets Liabilities

W. Average % TA % GDP % TL % GDP % TA % GDP % TL % GDP

1997 12.6 10.2 18.0 13.7 18.6 16.6 29.8 25.1
1998 14.7 15.0 20.7 20.6 21.5 23.5 30.1 31.8
1999 18.8 22.2 27.7 29.2 224 27.6 28.8 33.6
2000 20.1 27.9 26.0 31.2 22.1 32.7 29.0 40.8
2001 16.9 245 22.0 27.1 25.0 38.0 30.8 44.6
2002 13.9 21.6 18.1 22.6 28.1 46.7 34.4 56.3
2003 14.9 25.5 17.9 26.0 294 52.1 35.2 62.2
2004 15.3 27.9 17.7 28.0 29.9 56.7 35.6 68.0
2005 16.5 30.9 19.6 31.8 29.2 56.8 35.0 67.8
2006 16.6 37.7 20.3 41.0 27.9 65.3 33.8 78.5
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Table 3: Change in IFI and RFI by country. Period 2001-2006. Scaling Factor GDP 2001.

Portfolio Equity

Long-term Debt

Country AIFI  AiRFI AeRFI AIFI AiRFI AeRFI
Austria 59.2 18.9 40.3  177.6 1134 64.2
Belgium 108.2  39.7 68.5 140.1 101.2 38.9
France 70.3 22.1 48.2 137.6  83.0 54.7
Germany 34.2 8.1 26.1 94.6 54.0 40.6
Italy 45.7 11.9 33.8 82.5 64.6 17.9
Netherlands 120.0 19.7 100.3  262.4 159.8 102.6
Finland 81.7 14.1 67.7 107.0 69.3 37.7
Greece 32.6 8.9 23.8 1345 918 42.7
Ireland 630.2 181.5 4487 906.4 460.4 4459
Portugal 274 13.3 14.0 132.8 94.1 38.7
Spain 41.0 13.6 274 1705 111.4 59.2

30



Figure 1: Intra- and extra-RFI in EMU
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Figure 2: Change in intra-RFI and extra-RFI for portfolio equity and portfolio debt
(2001-2006)
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Figure 3: Ten-year government bond yields, 1993-2006
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Figure 4: Cross-sectional standard deviation of ten-year government bond yields
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Figure 5: Bond market correlations before EMU and during EMU
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Figure 6: HP-filtered cross-sectional deviations of equity market returns, 1973-2007
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Figure 7: HP-filtered cross-sectional deviations of equity market returns, 1995-2007
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Figure 8: Return correlations to an EMU return, four sub-periods
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Figure 9: Return correlations to a world return, four sub-periods
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