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ABSTRACT

In this study we adopt the CAPM-based model of Bekaert and Harvey (1995)
to compare the differences in the relative importance of two sources of
systemic risk (world and Eurozone) on Government bond returns, in two
groups of countries in EU-15. Results show that euro markets are less
vulnerable to the influence of world risk factors, and more vulnerable to EMU
risk factors. However, they are only partially integrated. For their part, the
markets of the countries that decided to stay out of the Monetary Union
present a higher vulnerability to external risk factors.

JEL Classification Numbers: E44, F36, GI5.

Keywords: Monetary integration, sovereign securities markets, bond
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I. INTRODUCTION

The market capitalization of international bond markets is much larger than
that of international equity markets. However, compared to the large body of
literature on international equity market linkages (see Bessler and Yang (2003),
among others) few empirical studies have been carried out of bond systemic
risk or international bond market co-movements. The extent of international
bond market linkages merits investigation, as it may have important implications
for the cost of financing fiscal deficit, monetary policymaking independence,
modelling and forecasting long-term interest rates, and bond portfolio
diversification. Conversely, more has been written on emerging countries,
where a very important question in the study of yield co-movements is the
analysis of the relative influence of fundamental variables on their behaviour (see
Cifarelli and Paladino, 2006), and on volatility spillovers in international bond
markets (see Cappiello et al. (2003), Christiansen (2003), or Skintzi and Refenes
(2006), among others).

Little has been written on the sources of co-movements in Government
bond markets in the European context. Studies of this issue include Geyer,
Kossmeier and Pischer (2004), Gémez-Puig (2009a and 2009b), and Pagano and
Von Thadden (2004). The aim and methodology of the present paper are
completely different from those of the studies just mentioned. Here, we study
financial integration, exploiting the implications of asset pricing models. In
particular, following Barr and Priestley (2004) who assess the degree of
integration of the US, UK, Japan, Germany and Canada bond markets, we adopt
Bekaert and Harvey’s CAPM-based model (1995). This model allows partially
integrated markets and still has not been used to study bond markets integration
in the European context. Moreover, it has only been used to analyse the impact of
one kind of common or systemic risk factor over bond or stock returns behaviour
(see Hardouvelis, Malliaropulos and Priestley (2006 and 2007)).

Ten years after the introduction of the euro, the aim of this paper is to
compare the differences in the relative importance of two sources of systemic
risk (world and Eurozone risk) on Government bond returns since January
1999. The model used in this paper draws on Barr and Priestley (2004), but
goes beyond it. As far as we know, this is the first empirical study that applies
this methodology to analyse the impact of the euro on European Government
bond markets integration with a weekly dataset that covers almost ten years
since the introduction of the common currency.

The main objective of this paper is to study whether the introduction of the
euro had an impact on the degree of integration of European Government bond
markets. Therefore, we will carry out a comparative analysis of the degree of
integration of Government bond markets in two groups of EU-15 countries:
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those that joined the European Monetary Union (EMU) and those that stayed
out. Our sample will span the period since the beginning of Currency Union
until June 2008. Our intention is to separate each individual country’s
Government bond return into three effects: a local (own country) effect, a
regional (Eurozone) effect, and a global (world) effect, and to establish whether
there are significant differences between EMU and non-EMU participating
countries. That is, we analyse whether participation in the Monetary Union is an
important factor which determines the differences in the impact of world and
regional risk on each EU-15 Government bond market.

The rest of the paper is organized as follows. Section 2 summarizes the
related literature. The model is explained in section 3. The instrumental
variables and data are described in section 4. Section 5 reports the results and,
finally, Section 6 draws the main conclusions.

2. RELATED LITERATURE

Some recent literature has assessed the relative importance of systemic and
idiosyncratic risk in EMU sovereign yield spreads (see Geyer, Kossmeier and
Pischler (2004), Gémez-Puig (2009a and 2009b) or Pagano and von Thadden
(2004)). Geyer et al. (2004) estimate a multi-issuer state-space version of the
Cox-Ingersoll-Ross (1985) model of the evolution of bond-yield spreads (over
Germany) for four EMU countries (Austria, Belgium, Italy and Spain). Their main
findings are that (i) one single (“global”) factor explains a large part of the
movement of all four processes, (ii) idiosyncratic country factors have hardly any
explanatory power, and (iii) the variation in the single global factor can be
explained, to a limited extent, by EMU corporate-bond risk, but by nothing else.
The most striking finding of the Geyer et al. study is the virtual absence of
country-specific yield-spread risk. Pagano and von Thadden (2004), despite the
considerable differences in the methodology and data used, also agree that yield
differentials under EMU are driven mainly by a common risk (default) factor and
suggest that liquidity differences have at best a minor role in the time-series
behaviour of yield spreads. Gémez-Puig (2009a and 2009b) estimates panel
regressions for two groups of EU-15 countries (EMU and non-EMU) including
both domestic (differences in market liquidity and credit risk) and international
risk factors. Her results present evidence that it is domestic rather than
international risk factors that mostly drive the evolution of |10-year yield spread
differentials over Germany in all EMU countries during the seven years after the
beginning of Monetary Integration. Conversely, in the case of non-EMU
countries, adjusted yield spreads are influenced more by world risk factors. The
fact that these countries do not share a common Monetary Policy might explain
these results, which may also show that government bonds from EMU countries
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have a better safe-haven status than those of non-EMU countries. These results
are consistent with the empirical evidence presented by other authors like
Cappiello, Hordahl, Kadareja, and Manganelli (2006), who used a completely
different methodology to investigate whether the introduction of the euro had
an impact on the degree of integration of European financial markets.
Controlling for the impact of global factors, they document an overall increase
in co-movements in euro area financial markets, especially in bond markets,
suggesting that integration in the euro area has progressed since the
introduction of the single currency. In contrast to previous studies, they propose
two methodologies to measure integration: one that relies on time-varying
GARCH correlations, and the other on a regression quantile-based co[]
dependence measure (see Cappiello, Gérard, Kadareja and Manganelli, 2005).

Another perspective is given by Christiansen (2003), who assesses volatility
spillovers in European bond markets. She finds strong evidence of volatility-spillover
effects from both the US and Europe into individual European bond markets. For
EMU countries, regional effects have become dominant over both own country and
global effects. The opposite applies to non-EMU countries where pure local volatility
effects are substantial.

Finally, a number of papers have studied financial integration exploiting the
implications of asset pricing models. The works by Barr and Priestley (2004) and
Hardouvelis, Malliaropulos and Priestley (2006 and 2007) are in this vein. In
particular, Barr and Priestley (2004) use a version of Bekaert and Harvey’s
(1995) CAPM-based model to analyse the degree of integration of the US, UK,
Japan, Germany and Canada bond markets, and find strong evidence that
national markets are only partially integrated into world markets. Around one
quarter of total expected excess returns is related to local market risk, the
remainder being due to world bond market risk. A similar methodology is used
by Hardouvelis et al. (2006 and 2007) to analyse the impact of EMU on
European stock market integration. They present evidence linking the process
of increased integration of European stock markets to the prospects of the
formation of EMU and the adoption of the euro as the single currency.
Specifically, these authors show that in the second half of the 1990s, expected
stock returns in Europe became increasingly more determined by EU market
risk and less by local risk. However, this methodology has not yet been used to
study bond markets integration in the European context.

3. MODEL

We assume that Government bond excess returns () for country i are
linearly related to world and local information variables as follows:
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where z"V represents the world variables, z- represents local variables for
country i, and g, is an error term.

Equation (1) is consistent with a range of asset pricing models, and with any
level of integration. If a market is fully integrated, the local variables should be
absent from Eq. (1). Similarly, if it is completely segmented, the world variables
will be absent. We estimate this equation by OLS to identify the relevant world
and local instruments.

Once the instruments are identified, we adopt Bekaert and Harvey (1995)’s
CAPM-based model and assume that excess returns in country i are generated
by the following version of the conditional international CAPM:

lit = 0" Aw,t-1 COVy_1 (rw,t ri,t)Jr (1_ 0% )7“i,t—l var (ri,t)Jr it (2)

In equation (2), 6V is interpreted as a measure of the degree of integration
with world bond markets, 3, is the world price of risk, and iy IS the local

w,t

price of risk.

The excess return on the world portfolio Government’s bonds is modelled
similarly as:

Mw,t = kw,t—l var (rw,t)+ €wt (3)
When markets are completely integrated the coefficient 6 takes the value |,
and the variance term in Equation (2) is reduced to zero. To model the
conditional covariance matrix we use a multivariate GARCH model. Specifically,
we use the BEKK model proposed by Engle and Kroner (1995). This model can
be written as:

H,=CC+AL ;e ;A+BH,,B 4)

where C is a (NxN) symmetric matrix and A and B are diagonal (NxN) matrices of
constant coefficients. By doing this, we allow the variances to depend only on
lagged squared errors and lagged conditional variances and the covariances to
depend only upon cross-products of lagged errors and lagged conditional
covariances (see Bollerslev et al. (1988) and De Santis and Gerard (1997, 1998)).

Following the financial literature (see Bekaert and Harvey, 1995 and De
Santis and Gerard, 1997, among others), we model the price of risk as a
function of a set of information variables. As the price of risk must be positive
(see Merton, 1980), the functional form that we assume is:

Twa = exp (K} 22, | (5)

Niea=exp (8, 2y ) 6)

We estimate a system of equations using the Quasi-Maximum Likelihood
method. Bollerslev and Wooldridge (1992) show that the standard errors
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calculated using this method are robust even when the normality assumption is
violated. Then, we estimate equations (2), (3) and (4) jointly with the price of
risk (equations (5) and (6)), for each of the local Government bond markets, and
for the world Government bond market. This estimation is implemented in two
steps. First, we estimate the world equation, and then impose the results on the
individual countries in |3 bivariate regressions (10 EMU countries, and 3 EU-15
countries that did not join the euro in 1999). We thus restrict the estimates of
the world Government bond market price of risk and of the coefficients in the
conditional variance of the world market variance to be the same in all
countries. Once these estimates are imposed on each bivariate regression, in
the second step we will obtain the following for each country: o% (the
estimated level of integration with the world bond market) and &t (the vector of

estimated coefficients for the local price of risk).

As we explained in the previous sections, our analysis goes beyond Barr and
Priestley (2004) and Hardouvelis et al. (2006 and 2007), who only analyse the
impact of one kind of common or systemic risk factor over bond or stock
returns behaviour respectively. Unlike them, our aim is to compare the
differences in the relative importance of two sources of systemic risk (world and
Eurozone risk) on Government bond excess returns since the beginning of
Monetary Union, in the two groups of countries (EMU and non-EMU) in EU-15.
This is the reason why we also assume that excess returns (r,) for country i are

linearly related to regional (EMU) and local information variables as follows:
e =a;+ b Z:,Etfl +br Zkt—l * &t (7)

where zF represents the regional (EMU) variables, z- represents local variables
for country i, and ¢, is an error term.

If we consider that represents the excess return of the Eurozone

e t
Government bond portfolio and replace r,, by r,; in equations (2) to (5), we
will obtain another system of equations for each of the local bond market and

the Eurozone bond market. In particular, analogously to equation (5), the
Eurozone price of risk will follow this functional form:

Let-1=€XP (KE Zt, ) (8)
We also estimate this system in two steps and obtain, for each country, of

(the estimated level of integration with the Eurozone Government bond
market), and §- (the vector of estimated coefficients for the local price of risk).

Hence, two bivariate models will be estimated for each of the countries in
our sample: one with world and local risk factors, and the other with European
and local risk factors. The final goal is to analyse the impact on each EU-15
country’s Government bond return of the three sources of risk: local (own
country), regional (Eurozone), and global (world). We also aim to establish
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whether ¢Y and oF have differed between EMU and non EMU-countries and
across the different countries of each group since the introduction of the euro.

4. INSTRUMENTAL VARIABLES AND DATA

We use weekly data (sampled on Wednesdays) covering the period from
January 1999 to June 2008. Using weekly data (compared to, e.g., daily data)
partially overcomes the potential problem of non-synchronous data, which may
arise because there are instances in which markets are closed in one country and
open in another (Burns and Engle (1998) and Lo and MacKinlay (1990) study the
effects of this problem). Moreover, we analyse European sovereign bond return
behaviour with the perspective given by a long time period (almost 10 years since
the beginning of Monetary Union). The empirical analysis makes use of the 0[]
year Government benchmark yields, and the sample includes 13 countries (all
EU-I5 countries with the exception of Luxembourg and Greece)'. Data have
been collected from Datastream and Global Financial Data. Bond returns are
continuously compounded and are computed with the following formula:

Rit = Pit = Pit-1 = N (Yiees = Vie) 9
Where R, denotes the (weekly) returns on bonds, p, the log price of the
bond, p, =in(P,), y; the log of the gross yield to maturity, y, =In(1+Y,), and n the

maturity, which in our case is ten years. The dependent variable in our model
(r,) is the excess return® which is calculated relative to the appropriate |-month

Euro-deposit rate quoted in London’.

' Luxembourg’s public debt market is negligible and Greece did not join Monetary Union
until January 2001. For these reasons, these two countries are not included in the analysis.

2 International CAPM models (ICAPM) contain additional terms to reward exchange rate
risk. Concretely, risk premium are based on the covariances of assets with exchange rates, in
addition to the traditional premium based on the covariance with the market portfolio (see
Solnik (1974) and Adler and Dumas (1983)). These models are mostly used to analyze the
predictability of international stock returns, which is usually examined in terms of a common
currency. However, since the volatility of exchange rates greatly exceeds that of interest
rates (see Thomas and Wickens, 1993), the predictability of bond returns, however, is more
usually analyzed only using local-currency returns (see Barr and Priestley, 2004). Otherwise,
results might produce more evidence on the predictability of exchange rates than of bond
returns. Consequently, in order to avoid this bias in the results, the dependent variable in this
paper is the excess bond returns in local-currency.

? Euro-deposit rates are used as a proxy for the risk free rate due to the lack of a liquid
Treasury bill market in some of the countries. The excess world return is calculated with
reference to the rate on $US deposits, whilst the excess Eurozone return is calculated with
reference to the Euribor rate.
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We use the following instrumental variables to capture the different prices of
risk (world, regional and local risk): (1) the slope of the yield curve, as measured
by the difference between the |0-year and the 3-year Treasury yield. Several
studies (Campbell and Shiller, 1991; limanen, 1996) have found that steeper yield
curves are associated with higher subsequent yields on longer-maturity bonds.
The interpretation of this finding is that the yield curve steepens primarily because
of an increase in the risk premium. Moreover, the slope of the yield curve is also a
proxy of the business cycle. (2) Lagged stock indexes returns are included to allow
for the possibility that stock returns lead bond returns. In recent years, important
cross-asset linkages between stocks, bonds and money market instruments have
been observed. Fleming, Kirby and Ostdiek (1998) investigate the nature of
volatility linkages between stocks, bonds and money markets and conclude that
volatility linkages between the three markets are strong. In particular, stock
market weakness has been associated with economic weakness, which has
corresponded to bond market strength®. If equity market weakness gives rise to
subsequent bond market strength, the coefficient on lagged stock indexes returns
should be significantly negative (see Hunter and Simon, 2005)°. (3) Lagged |0-year
Government returns are also added to the specification. Taking into account that
some aspects of risk premiums (related to domestic factors such as liquidity or
credit risk) do not change over the period considered, the objective will be to
identify their relative importance in explaining fluctuations, rather than returns
levels. With this aim a lag of the dependent variable is introduced in the model,
which will allow for a slow dynamic adjustment to a long-term equilibrium value of
Government returns. (4) Moreover, we include the difference between lagged 10[]
year Government returns and lagged stock index returns to capture bond markets
relative risk compared to stock markets. Finally: (5) the difference between lagged
corporate bond returns and |10-year Government returns is also an important
information variable that will be included in the specification. It can be interpreted
as a proxy of the credit cycle or, more importantly, as a proxy for time-varying
credit risk premium in the bond market®.

* Kim et al. (2006) present evidence that the introduction of the monetary union has Granger
caused an apparent segmentation between bond and stock markets within Europe. Hence,
the EMU has increased benefits of diversification across stocks and government bonds at the
country level.

> Nevertheless, note that other authors (see McQueen and Roley (1993)) demonstrate that the
opposite results are obtained when market participants are concerned about an overheating
economy. During these periods, data suggesting a weaker-than-expected economy lead to
stronger bond and stock prices as this makes it less likely that the Federal Reserve will be
forced to tighten monetary policy aggressively and possibly drive the economy into a recession.
¢ For each individual country (except for Ireland and Portugal due to the lack of available
data) we use a corporate bond index which has been built by Lehman Brothers or The
Economist, depending on the country. These data have been provided by Datastream.
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The same five variables are used as information variables to capture the price
of regional and world risk. In the case of regional risk, we use German returns
(the German [0-year yield is the benchmark in the euro area) as proxies of the
behaviour of Euro area debt markets. We think that this is a better way to
capture regional risk effect than using the return of a synthetic Euro area bond
that will always contain the evolution of its own local market return. Similarly,
US data are used to capture the price of world risk’.

Therefore, the following regional instruments are used: (1) the slope of the
German yield curve, as measured by the difference between the |0-year and
the 3-year German Treasury yield. (2) The lagged return of the Eurostoxx50.
We think that the use of this index is appropriate as it reflects the price
evolution of the 50 most important firms in the euro area (unlike the Eurozone
|0-year synthetic Government yield, it is not built up as an average of the
different local market indexes). (3) The lagged value of the 10-year German
Government return. (4) The difference between lagged 10-year German
Government return and lagged Eurostoxx50 return. And (5): the difference
between lagged German corporate bonds return and [0-year German
Government return. For their part, the world instruments are: (l) the slope of
the US yield curve, as measured by the difference between the 10-year and the
3-year US Treasury yield. (2) The lagged return of the Standard & Poor’s 500.
(3) The lagged value of the 10-year US Government return. (4) The difference
between lagged 10-year US Government return and lagged Standard & Poor’s
500 return. And (5): the difference between lagged US corporate bonds return
and |0-year US Government return.

Then, we will estimate |3 bivariate models (all EU-countries except
Luxembourg and Greece) which will contain local and world instruments, and
2 models (all EU-countries with the exception of Germany, Luxembourg and
Greece) which will contain local and regional instruments.

5. RESULTS

First, we investigate the extent and sources of predictability in local bond
markets. To do this, we estimate equation (1) using world and local instruments
(Panel A in Table I) and regional and local instruments (Panel B in Table I). In
each case we test the separate hypothesis that the coefficients associated with
the world (regional) and local variables are zero. When we use world and local
instruments jointly (Panel A) the R’ range from 53% in Ireland to 93% in the
Netherlands, indicating a high degree of predictability. For all countries we

7 Barr and Priestley (2004) present evidence that the US-world return correlation is very
high, reflecting the relatively large proportion of US bonds in the world portfolio.
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reject the null hypothesis that both sets of instruments can be excluded. Then,
we estimate equation (I) using the world and local instruments separately. In
both cases, the results show clear patterns of predictability in all the local bond
markets using local instruments. We observe that when we use only one set of
instruments the R’s are lower than when we use both sets, implying that it is
necessary to include all kinds of instruments. Similarly, if we use regional and
local instruments jointly (Panel B) the R’s range from 68% in Denmark to 92%
in the Netherlands, also indicating a high degree of predictability. The F-tests
reveal that each set of instruments is separately and jointly significant. We also
report estimated equations for local returns based on the regional instruments
only. The results indicate that regional instruments are able to predict local
bond returns in all markets. Overall, these results show that a set of world
(regional) and local instruments are useful to predict local bond returns,
suggesting incomplete integration.

Tables 2 and 3 present the results of the estimation of the system of
equations [(2), (3), (4), (5) and (6)] using the Quasi-Maximum Likelihood
method for each of the local Government bond markets jointly with the world
(United States) Government bond market (Table 2) and the Eurozone
(German) Government bond market (Table 3). Tables 4 and 5 show the
standardized residuals analyses. It can be observed (with few exceptions) that
the standardized residuals appear free from serial correlation and
heteroskedasticity. In all cases, the necessary conditions for the stationarity of
the process are satisfied.

All world instruments are relevant in forecasting the world price of risk, as it
is shown in the first row of Table 2. The estimates of 55 in Table 2 indicate that

all local instruments are also important in explaining the local price of risk
except for the cases of Sweden and the UK, confirming its higher degree of
dependence on world risk factors. The results of the estimation including world
and local risk factors indicate that EMU and US Government bond markets
present a low degree of integration. The estimated level of integration with the
world bond market (eW) displays an average value of 0.052 in the countries that
belong to the euro. This level seems low in view of the absence of major
impediments to cross-country investment®. There are no significant differences
within countries: Germany presents one of the highest degree of integration
with the US Government bond market (0.067), only surpassed by Belgium

8 Differences between bonds in different countries are small, so it seems reasonable to expect a
high degree of integration in bond markets (much larger than in equity markets). However,
there are some reasons for expecting that bond markets may not be “fully” integrated, which
are basically related to “home bias” on both the investors and issuers’ side. For instance, one of
the major impediments in the debt market is the currency matching rule widely adopted across
countries. Pension funds for example are forced to invest a share of their funds in local currency.
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(0.069). These results present clear evidence that it is domestic (idiosyncratic)
rather than international (systemic) risk factors that mostly drive the evolution
of 10-year Government debt returns in all EMU countries throughout almost all
of the ten-year period after the beginning of Monetary Integration.

These results also indicate that the degree of integration with US markets
clearly differs between euro and non-euro participating countries. Whilst the
average value is 0.052 in the case of euro countries, it is 0.468 in the case of
non-euro countries. Hence, in the case of non-EMU countries, Government
debt returns are influenced more by world risk factors. The fact that these
countries do not share a common Monetary Policy may explain their higher
vulnerability to international (systemic) risk factors.

Finally, note that there are important differences in 6" value in the case of
non-euro countries. Denmark is the country that presents the lowest degree of
integration (0.086) with US debt markets. Actually, the fact that the exchange
rate regime, in that country, links the evolution of its currency to the Euro
explains why the Danish Government debt returns present a behaviour that is
closer to EMU-countries than to non-EMU countries. Moreover, the degree of
integration with US markets is much larger in the case of Sweden (0.936) than in
the case of the United Kingdom (0.383). The fact that the British market is one
of the most important European debt markets (the fourth biggest, after the
Italian, the German and the French markets), could be the reason for its higher
degree of independence from world risk factors.

The first row in Table 3 shows that all regional instruments are relevant in
forecasting the regional price of risk. Similarly, all local instruments are also
important in explaining the local price of risk (with few exceptions) As
expected, the estimated level of integration with the German bond market (6F)
differs between euro and non-euro participating countries. The average values
are 0.376 and 0.078, respectively, for EMU and non-EMU countries. Within
EMU countries, the Finnish market is the one that presents the lowest degree of
integration (0.149), and The Netherlands presents the highest (0.627); the rest
of the countries present very similar values, around 0.376 on average, indicating
that euro-participating markets are only partially integrated with the German
market. This fact captures the idea that European Government bond markets
are still imperfect substitutes due to differences in their domestic risk factors
(either market liquidity or default risk)’. Outside the Monetary Union, Denmark

? Gémez-Puig (2008) provides evidence that market size scale economies seem to have
increased with Currency Union and that the smaller the debt market, the higher the rise.
Therefore, the removal of the exchange rate barrier seems to have punished smaller
countries twice (they are forced to compete in terms of liquidity with larger countries for the
same pool of funding, only being able to offer smaller bond issues), by making them pay both
higher liquidity and a higher default risk premium than larger ones.
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is again the market that presents a behaviour that is much closer to euro than to
non-euro participating countries. In addition, Britain and Sweden present a
similar degree of integration with the German market, 0.049 and 0.044,
respectively.

The introduction of the euro had a major impact on the degree of integration
of European Government bond markets. Within the Currency Union, on
average, the estimated level of integration with the world (/") and German (¢f)
bond markets is 0.052 and 0.379 respectively. Conversely, outside the
Monetary Union, these levels present the following average values: 0.468 and
0.067. Consequently, the markets of those countries that share a monetary
policy are less vulnerable to the influences of world risk factors and more
vulnerable to EMU risk factors. However, they are only partially integrated with
the German market since their markets are still segmented and present
differences in their market liquidity or default risk. The empirical evidence
presented by Laopodis (2008) also shows a weak degree of integration among
the EMU bond markets since the beginning of the Currency Union. These
findings have important implications for investors in terms of portfolio
diversification benefits, and are an argument against the issue of a single
European bond, a matter that is currently under debate.

For their part, the countries that decided to stay out of Monetary Union and
maintain monetary autonomy present a higher vulnerability to external risk
factors. These results are in concordance with Gémez-Puig (2009b), who
presents empirical evidence that it was mostly idiosyncratic rather than systemic
risk factors that drove the evolution of |0-year yield spread differentials over
Germany in all EMU countries during the first seven years of Monetary
integration. Conversely, in the case of non-EMU countries, adjusted yield
spreads (corrected from the foreign exchange factor) are influenced more by
systemic risk factors.

Finally, we re-estimate the model to test the restriction of a constant price of
risk. We use the likelihood-ratio test procedure to examine whether the
reduced model (with a constant price of risk) provides the same fit as the full
model (with a time-varying price of risk). Results (not reported) imply strong
rejection of the null hypothesis of a constant price of risk and justify modelling
the price of risk as a time varying function.

6. CONCLUSIONS

In this paper we analyse the impact of Monetary Union on European debt
market integration. We look at integration both with world debt markets and
with Eurozone debt markets. To do this, we separate each individual country’s

— 17—
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Government bond return into three effects: a local (own country) effect, a
regional (Eurozone) effect, and a global (world) effect. We examine whether
there are significant differences between two different groups of European
countries: those that joined the euro in 1999 and those that did not. The
objective is to explore whether participation in the Monetary Union is an
important factor that determines the difference in the impact of world and
regional risk on each European Government bond market.

Our sample period goes from January 1999 to June 2008, covering almost
ten years since the introduction of the common currency. We use Bekaert and
Harvey’s CAPM-based model (1995). This is the first time that this methodology
has been used to analyse the differences in the relative importance of two
sources of risk, systemic and idiosyncratic. In contrast to the previous literature,
which has focused only on one kind of systemic risk, we distinguish between the
world and the Eurozone risk.

The most important results of the paper are the following. First, the results
show that apart from a set of world (regional) instruments, a set of local
instruments are also able to predict local bond returns. This result suggests
incomplete integration. Second, we find that EMU and US Government bond
markets present a low degree of integration, indicating that it is domestic rather
than international risk factors that mostly drive the evolution of government
debt returns in EMU countries.

Third, the results show that the degree of integration with the US and
German bond markets clearly differs between euro and non-euro participating
countries. Government bond returns of non-EMU countries are more
influenced by world risk factors. This result agrees with Gémez-Puig (2009b)
and indicates that these countries present a higher vulnerability to external risk
factors. On the other hand, Government bond returns of EMU countries are
more influenced by Eurozone risk factors. In spite of this, EMU countries are
only partially integrated with the German market since their markets are still
segmented and present differences in their market liquidity or default risk. In a
different context, Laopodis (2008) reached the same conclusion, suggesting that
benefits from portfolio diversification are still possible within Monetary Union.

18—
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Instituto de Estudios Fiscales

Table 4

SUMMARY STATISTICS FOR THE STANDARDIZED RESIDUALS OF THE MODEL
ESTIMATES FOR EACH OF THE LOCAL GOVERNMENT BOND MARKETS JOINTLY
WITH THE WORLD (UNITED STATES) GOVERNMENT BOND MARKET

Ma;‘l:':c‘i’i';r:"“,::'uhe°°d Bera-Jarque | Q(20) ARCH(20)
World 3.440 26.025 38.346
(0.17) (0.16) (0.01)
Germany 3275.91 17.130 13.368 26.738
(0.00) (0.86) (0.14)
Austria 3260.24 20.214 15.209 25.992
(0.00) (0.76) (0.16)
Belgium 3282.51 31.298 17.739 33.663
(0.00) (0.60) (0.03)
Spain 3280.08 23.861 14.933 22.021
(0.00) (0.78) (0.34)
Finland 3269.00 20.520 18.063 27.672
(0.00) (0.58) (0.12)
France 3241.14 21.373 14.720 20.281
(0.00) (0.79) (0.44)
Ireland 3262.75 29.471 18.990 17.461
(0.00) (0.52) (0.62)
Italy 3241.14 21.373 14.720 20.282
(0.00) (0.79) (0.44)
Netherlands 3277.97 26.494 17.739 22.818
(0.00) (0.60) (0.30)
Portugal 3262.68 27.641 22.062 24.180
(0.00) (0.34) (0.23)
Denmark 3235.70 [1.115 16.032 36.092
(0.00) (0.17) (0.01)
Sweden 3218.97 74.456 16.815 19.232
(0.00) (0.66) (0.51)
UK 3279.11 71.439 19.273 19.331
(0.00) (0.50) (0.50)

Note: The Bera-Jarque statistic tests for the normal distribution hypothesis and has an
asymptotic distribution ;2(2). Q(20) is the Ljung-Box test for twentieth order serial

correlation in the standardized residuals. ARCH(20) is Engle’s test for twentieth order ARCH,
distributed as 2(20) . The p-values of these tests are displayed in parentheses. In all cases

the necessary conditions for the stationarity of the process are satisfied.
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Table 5

&F

SUMMARY STATISTICS FOR THE STANDARDIZED RESIDUALS OF THE MODEL
ESTIMATES FOR EACH OF THE LOCAL GOVERNMENT BOND MARKETS JOINTLY
WITH THE EUROZONE (GERMANY) GOVERNMENT BOND MARKET

Ma;(l:TCl::?;r:ll\(I:::lheOOd Normal Q(20) ARCH(20)
Germany 15.972 13.645 28.597
(0.00) (0.85) (0.09)
Austria 4012.35 23.970 16.769 23.676
(0.00) (0.00) (0.26)
Spain 4000.07 21.298 15.820 25.067
(0.00) (0.73) (0.20)
Belgium 397791 31.645 19.903 42.087
(0.00) (0.46) (0.00)
France 3872.16 20.988 14.468 18.372
(0.00) (0.80) (0.56)
Finland 4017.46 13.476 18.871 31.067
(0.00) (0.53) (0.05)
Ireland 3862.88 27.662 19.039 16.452
(0.00) (052) (069)
Italy 3929.65 20.439 13.481 29.673
(0.00) (0.85) (0.07)
Netherlands 4008.65 24.039 18.870 27.132
(0.00) (0.53) (0.131)
Sweden 3867.52 22.629 19.068 26.124
(0.00) (0.50) (0.113)
Portugal 3935.75 24.281 22.758 25.679
(0.00) (0.30) (0.18)
Denmak 3712.16 11.435 16.994 41.173
(0.00) (0.65) (0.00)
UK 3519.85 59.361 13.927 32.623
(0.00) (0.83) (0.04)

Note: The Bera-Jarque statistic tests for the normal distribution hypothesis and has an
asymptotic distribution 42(2). Q(20) is the Ljung-Box test for twentieth order serial

correlation in the standardized residuals. ARCH(20) is Engle’s test for twentieth order ARCH,
distributed as ?2(20) . The p-values of these tests are displayed in parentheses. In all cases

the necessary conditions for the stationarity of the process are satisfied.
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SINTESIS
PRINCIPALES IMPLICACIONES DE POLITICA ECONOMICA

La introduccién del euro y la consecuente eliminacién del riesgo de cambio en
1999, propicié una importante integraciéon de los mercados financieros de los paises
miembros de la Unién Monetaria Europea (UME). De hecho, la integracién financiera
representa un importante objetivo a alcanzar por parte de las autoridades monetarias
europeas debido a la relevancia de sus implicaciones. Entre ellas, podemos destacar su
contribucién al crecimiento econémico, a la eliminacién de las dificultades y barreras al
intercambio, a la asignacién mas eficiente del capital entre las diferentes oportunidades
de inversién y al aumento de la competitividad y de la disciplina de mercado. Ademas,
un sistema financiero sélido y bien integrado contribuye al buen funcionamiento del
mecanismo de transmisién de la politica monetaria del Banco Central Europeo (BCE)
y tiene mas capacidad para absorber las perturbaciones financieras, lo que fomenta la
estabilidad financiera. Por todo ello, el BCE mantiene un firme compromiso con el
proceso de integracién financiera europeo.

No obstante, también existen algunas voces criticas al citado proceso de
integracién. El potencial incremento del contagio de los episodios de crisis entre los
mercados junto con la eventual disminucién de las posibilidades de diversificacion del
riesgo por parte de los inversores particulares son algunos de los argumentos que con
mas frecuencia se utilizan en este sentido.

En este contexto, el objetivo de nuestro trabajo ha sido el analisis del impacto de la
introduccién del euro sobre el grado de integracion de los mercados de deuda publica
europeos. Para ello, hemos realizado un analisis comparativo entre los paises de la
EU-15 que en 1999 se adhirieron a la moneda Unica y aquellos que prefirieron
mantener una politica monetaria propia. Para ambos grupos de paises, hemos
examinado su grado de integracién relativa tanto con los mercados de deuda publica
mundiales como con los mercados de deuda publica de la zona euro.

Los principales resultados de nuestro analisis pueden resumirse en dos. El primero
apunta a una disminucién de la vulnerabilidad (menor integracién) ante los factores
de riesgo globales por parte de los paises pertenecientes a la UME frente a aquellos
que mantuvieron su moneda propia (Reino Unido, Suecia y Dinamarca). Por
consiguiente, corroboran la mayor resistencia ante eventuales crisis en los mercados
financieros internacionales por parte de los paises integrantes de la Unién Monetaria
Europea.

El segundo resultado indica la existencia de una integraciéon incompleta de los
mercados de deuda publica de la zona euro, 10 afos después de la implantacién de la
moneda unica. Cabe sefalar que el andlisis se ha realizado para el periodo 1999-2008.
Es decir, antes de inicio de la crisis financiera internacional y de los recientes episodios
de crisis en los mercados de deuda publica europeos, éstos ya presentaban evidencia
de imperfecta integracion.
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Entre los factores susceptibles de causar los anteriores resultados (mas alla de
algunas diferencias en la regulacién que todavia pueden favorecer cierta segmentacién
de los mercados), cabe destacar el hecho de que la Unién Monetaria no ha venido
acompafnada de una Unién Fiscal en los paises participantes. Asi, en 2010 la deuda
publica en la UME-12 continla bajo el control de || emisores diferentes, con claras
diferencias en sus balanzas fiscales y en el tamano de sus mercados, que se traducen
en diferencias en el riesgo de crédito y de liquidez que son tenidas en consideracién
por los agentes financieros en la asignacién de las primas de riesgo.

En este escenario, en el que los diferenciales de rentabilidad distan de ser cero,
todavia existen claras oportunidades de diversificacion del riesgo por parte de los
inversores particulares cuyo objetivo es la formacién de una cartera con emisiones de
los distintos paises de la zona euro. No obstante, desde un punto de vista
macroecondémico, los resultados apuntan a la necesidad de aumentar los esfuerzos por
parte de las autoridades econémicas ya que la integracién financiera completa (con
todos sus beneficios anteriormente mencionados) dista todavia de ser una realidad en
los mercados de deuda publica de la zona euro.
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