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Abstract

In this study, we examine the level of stock market integration and the

impact of sovereign risk on the pricing of European equity markets since

the introduction of the euro. We use a multivariate GARCH(1,1)-M return

generating model allowing for partial market integration in which sovereign

risk is proxied by the sovereign yield spread computed relative to a common

benchmark that is Germany. We find that domestic stock market risk is

still significant after the introduction of the euro and that sovereign risk

represents a non-negligible component -on average 15%- of the excess ex-

pected return required for investing in the euro-zone as well as in a group

of European stock markets enlarged to Switzerland and the UK.
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1 Introduction

Sovereign risk is an important determinant of the asset allocation decisions of

internationally active investors. However, this source of risk is mainly invoked

when investing in emerging market countries (see Erb, Harvey, and Viskanta

(1996b) and Bansal and Dahlquist (2001)). The first objective of this study is

to examine and measure the magnitude of sovereign risk among European stock

markets since the introduction of the euro. We accomplish this for eleven member

countries of the EMU zone as well as for an enlarged sample of countries that

also comprises Switzerland and the UK. The first difficulty in conducting such

an empirical study is to assess a reasonable proxy for sovereign risk. In order to

facilitate comparisons in the euro zone, we will measure each country’s sovereign

risk relative to a reference country that is identified as Germany. Indeed, the

latter has, since the second world war, emerged as one of the politically safest

and economically soundest country in Europe. Furthermore, its leading role in

the monetary integration of Europe is an additional reason to treat it as the

benchmark country. We rely on a proxy variable stemming from the government

bond markets: we proxy sovereign risk in each country of the euro-zone with the

sovereign yield spread defined as the difference between that country’s and the

German long-term government bond yields.

The second objective of this study is to assess the level of stock market inte-

gration among European equity markets since the introduction of the euro, the

first of January 1999. It is well known from the finance literature that stock

market segmentation can be attributed to explicit and implicit trading barri-

ers among countries. In this respect, the European monetary union is certainly

expected to boost trans-national equity flows. However, there remain other im-

pediments to equity flows among European countries that can be attributed

to protective domestic legislation (for example, regarding pension funds invest-

ments), to asymmetric information about foreign companies and to differential

taxation rates across countries.

Thus, we propose to empirically test an asset pricing model that accounts

for partial stock market integration in the presence of sovereign risk. In this

model, we clearly separate the impact on European equity returns of stock mar-

ket segmentation from the one of sovereign risk. In order to further assess the
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importance of the monetary integration on the pricing of those two sources of

risk, we repeat our empirical study with an enlarged country sample that also

encompasses Switzerland and the UK. We adopt a framework that allows us to

distinguish the monetary integration process from the stock market one, con-

trarily to Hardouvelis, Malliaropulos, and Priestley (2002) who implicitly tie the

stock market integration to the introduction of the euro. Our results extend the

observations made prior to the introduction of the euro by Rouwenhorst (1998),

who found that country effects played a significant role in the European Union

despite the convergence of economic policies and interest rates among EMU coun-

tries following the Maastricht Treaty of 1992.

Our main empirical results can be summarized as follows. We find that

sovereign risk is significantly priced within the EMU as well as in the enlarged

euro-zone member countries. Thus, the fact that some countries are perceived as

politically and economically more risky than Germany is a source of concern to

risk averse investors and increases their required expected returns irrespective of

whether or not they belong to the European Monetary Union. We do not observe

that the magnitude or the significance of sovereign risk is stronger in the two

non-EMU member countries. We also observe that the EMU member countries

remained partially segmented after the introduction of the euro with a domestic

stock market risk premium representing on average 37% of the total stock market

expected excess return. Thus, sovereign risk and stock market segmentation

appear to be two important features priced by investors who allocate their funds

to the EMU as well as to the enlarged euro-zone equity stock markets. We are

also careful to distinguish the pricing of sovereign risk from any liquidity pricing

by investors by re-estimating our model after having controlled for potential

liquidity effects. We do not find significant differences with our previous results

when we take liquidity into account.

The structure of the paper is the following: in Section 2, we justify the

choice of our sovereign risk proxy. In section 3, we survey the literature on stock

market integration and discuss the importance of market segmentation for the

European stock markets since the introduction of the euro. In section 4, we

present our empirical partially-segmented asset pricing model under sovereign

risk. The econometric specification and estimation of the model is reviewed in

section 5 while we describe the data in Section 6. Section 7 provides our main
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empirical results about the pricing of sovereign risk as well as the level of stock

market integration estimated for the 13 sample countries. Finally, in section 8, we

conclude the paper by summarizing its main empirical results and by suggesting

some further extensions of this research.

2 Sovereign risk in the European Union

Domestic sovereignty refers to the organization and effectiveness of political au-

thority within the state. It can be defined as the possession of the sole decision-

making authority in determining a nation’s policies1. If a policy is directly ne-

gotiated between or among governments, it seems reasonable to conclude that

national sovereignty over that policy instrument has been lost, at least as long

as the agreement is in force. From that perspective countries member of the

European Union have already given up sovereignty over several policies through-

out the European integration process. For instance, the trade policy has been

transferred to the European Commission in Brussels and the monetary policy is

now determined by the European Central Bank in Frankfurt.

However, despite the importance of other actors like the European Commis-

sion and the European Central Bank, national governments still make major

decisions regarding economic matters. Besides, they continue to set the rules

within which these other supranational actors function, and they use their con-

siderable power to influence economic outcomes. The recent episode of power-

struggle opposing the European Commission to the governments of some core

member-countries over the violation of the Maastricht Treaty’s 3%-deficit rule

revealed the true limits of existing European supranational authorities. The

main political players, namely Germany, France, and the United Kingdom are

and will remain central in even such a highly integrated international institution

as the European Union. ”Whatever the ultimate shape of the European Union,

national governments will continue to be important actors within this regional

arrangement” (Gilpin (2001), p. 18).

The question of how much sovereignty European governments do actually

1The range of these policies is extremely large since they must cover every aspect of society,
whether it be economic (trade, fiscal and monetary policies,...) or social (health, education,
unemployment policies,...). In this study, we consider any policy that may directly or indirectly
affect the evolution of domestic stock prices.
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enjoy is of great importance for individuals investing in the European Union.

Since the choice of a policy (such as employment, fiscal and tax policies, to

give only a few examples) by a government will deliberately affect the general

macroeconomic outlook of that country, it will also affect the fundamentals used

by market participants to determine the prices of stocks traded in that country.

Therefore, as long as countries member of the European Union will keep domestic

sovereignty on key policy matters, individuals investing in these countries stock

markets will bear an associated sovereign risk caused by the uncertainty over

government’s actions. We propose in this paper to explore the systematic pricing

of this sovereign risk within European equity markets.

In the context of the euro-zone, we identify two major sources of govern-

ment uncertainty that originate from the stability criteria fixed in the Maas-

tricht Treaty ratified in 1993. These risks arise from the acknowledgement of

the economic differences existing between the candidate countries prior to their

integration in the euro-zone. Indeed, if there was little doubt regarding the fate

of the core economies, the high goals determined by the Maastricht criteria led

investors to play a guessing game regarding the future of the peripheral countries.

This state of uncertainty was in particular illustrated by the intense trading ac-

tivity of hedge funds and proprietary trading desks betting on or against the

convergence of the interest rates2 of highly indebted Italy.

First, convergence to the criteria imposed by the Maastricht Treaty was often

achieved with great difficulty by the new member countries and existing economic

differences between them did not disappear during that process. It is thus le-

gitimate for investors to wonder whether such rigorous policies are sustainable

in the long run, and at what cost, for the less dynamic countries. Therefore,

political uncertainty arises from the temptation for local governments to coun-

terweigh whatever negative impact the rigid European Union’s rules could have

on their economies by resorting to unorthodox domestic policy tools that would

buoy their economies in the short run but harm them in the long run.

Second, investors may be wise to question the member countries’ commit-

ment to respect the Maastricht criteria. Now that original currencies have been

replaced by the euro, one can wonder why local governments would stick to these

2In the Maastricht Treaty, long term interest rates have been set so as not to exceed by more
than two percent the average long term rate of the three best performing countries.
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inflexible rules to the potential detriment of their economies. European author-

ities in general and the European Commission in particular do not seem to be

able to formulate threats credible enough to prevent such behavior. After all,

countries participating to the euro-zone cannot simply be expelled from it and

return to their local currencies. Threats would rather take the form of financial

penalties which payment could always be bargained upon if not delayed. Thus

it seems impossible to completely deter governments from deciding for example

to increase public debt above sixty percent of their domestic product or to let

budget deficit rise above three percent of their domestic product. This moral

hazard issue introduces another source of government uncertainty for investors.

To measure sovereign risk, we will rely on a proxy variable stemming from the

government bond markets. In a survey of institutional investors located in Lon-

don and Frankfurt, Mosley (2003) finds that investors treat developed country

debt instruments as a class of assets that is fundamentally different from emerging

market debt instruments: they assume that governments in developed economies

will ultimately repay their obligations. These governments are assumed to be of

the creditworthy type because they have both respect for their commitments to

repayment and the political capacity to extract from the domestic economy in

order to honor these commitments. However investors are concerned with the

potential impacts of macroeconomic policies outcomes on bonds yields. For in-

stance, Mosley (2003) finds that 76.3% of market participants in her survey cited

the government budget deficit as an important indicator. Thus, abstracting from

differences in expected inflation3, European government bond yields should cap-

ture sovereign risk, not in the sense of default risk as in the emerging markets4,

but rather in the sense of a risk stemming from the choices of government aggre-

gate policies and their outcomes.

3Inflation is not an issue in this study because the Maastricht Treaty fixes an upper bound
for the inflation rate: The domestic inflation rate must be inferior to the average of the inflation
rates of the three best performing member states, increased by 1.5%. Thus, there cannot be
large inflation differentials which would affect long-term government bond yields.

4In a study of emerging markets, Bansal and Dahlquist (2001), using sovereign spreads
from nine Central and South American economies with Brady bonds (restructured dollar-
denominated debt), argue that the spreads contain a substantial fraction of the information
embedded in the International Country Risk Guide rating. They find a very high negative
correlation between the sovereign spreads and the country ratings: the correlations varied from
-95% to -43% with an average of -72%. That is, sovereign nations with a low country rating
tend to display higher spreads on their dollar-denominated debt.
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Besides, in order to facilitate comparisons in the euro-zone, we will measure

each country’s sovereign risk relative to a common European benchmark. In our

opinion, only one country could qualify for such a benchmark: Germany. Even

though its economy did not appear as stable as it used to be over the last few

years, Germany remains arguably the leading member in the euro zone: it not

only ranks as the first country in term of GDP but it also remains to the present

day the number one exporting country in the world. Thus, it still stands out as

the most solid and powerful economy in the area. This strong economic stability

over the last fifty years has contributed to guarantee political stability in the

country, and therefore, by extension, contributed to make Germany less prone to

sovereign risk.

This leads us to proxy sovereign risk in each country of the euro-zone with

the sovereign yield spread defined as the difference between that country’s and

the German long-term government bond yields5.

3 European stock market integration

If there were only one source of risk and markets were perfectly integrated, ex-

pected returns would be perfectly correlated (see Cumby and Huizenga (1993))

and investors would only bear a common European Union-wide systematic stock

market risk exposure. On the contrary, if markets were completely segmented,

investors would face and only price their country-specific risk. In partially inte-

grated markets investors face and price both of these risks. There is an extensive

literature on stock market integration. Models of complete integration6 are based

on the efficient markets hypothesis, while models of partial integration7 assume

that there exist barriers to international investment. Unlike standard models of

international portfolio choice, models of partial integration predict that investors’

portfolios can be biased towards holding a larger fraction of domestic assets due

to the presence of barriers to foreign investment. Bekaert (1995) distinguishes

5We use long-term government bond yields because these rates are mostly market-driven.
They provide thus a better gauge of financial market sentiment than shorter-term rates, which
are set by the European Central Bank.

6Representative examples include Solnik (1974), Jorion and Schwartz (1986), Wheathley
(1988), Harvey (1991), and Dumas and Solnik (1995).

7These models are discussed, among others, in Black (1974), Stehle (1977), Stulz (1981),
Errunza and Losq (1985), and Cooper and Kaplanis (2000)
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between three kinds of barriers. First, there are legal barriers arising from the

different legal status of foreign and domestic investors, for example, ownership

restriction and taxes. Second, there are indirect barriers arising from differences

in available information, accounting standards, and investor protection rules.

Finally, there are market-specific risks that discourage foreign investment and

lead, de facto, to segmentation. These risks include for instance liquidity risk

and currency risk.

The European experience of the 1990s fits the framework of partial integra-

tion. We observe that in the United Kingdom and in the Netherlands, where

there were essentially no formal restrictions on foreign investments, the portfo-

lio composition of funds was distinctly different from the rest of the European

Union. For instance, Blake, Lehman, and Timmermann (1997) report that, in

1994, British pension funds invested 22.5% of their assets in foreign equities;

in contrast, Lewis (1999) reports that the percentage of foreign assets held by

German institutional investors in 1993 was only 4.5%. Although most official

restrictions on intra-European investment flows were lifted by 1993 (see Licht

(1998)), Hardouvelis, Malliaropulos, and Priestley (2002) claim that some legal

barriers remained prior to January 1, 1999 and the introduction of the euro in

the form of the preferred currency composition of institutions such as pension

funds or life insurances companies. In most countries, these institutions were

indeed required to hold primarily assets denominated in their domestic currency.

For example, in France pension funds had to have a 95% currency match be-

tween assets and liabilities and in Germany this level reached 80%. Besides,

indirect restrictions and intra-European currency risk continued to act as bar-

riers to intra-European asset allocation, thus creating presumably a home bias.

Hence, during the 1990s, the pricing of European stocks ought to reflect both

local and European Union-wide risks.

On January 1, 1999, an important legal barrier was removed since the emer-

gence of the euro nullified the restrictions on the intra-European currency com-

position of pension funds and life insurance companies. The introduction of the

euro also eliminated the costs of hedging intra-European currency fluctuations.

The introduction of a single currency has allowed investors to include more Eu-

ropean stocks in their portfolios providing the diversification benefits of these

stocks outweigh their trading costs. In that way, Hardouvelis, Malliaropulos,
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and Priestley (2002) document that already before the beginning of 1999 there

was evidence that the anticipated introduction of the single currency had led to

a substantial increase in cross-border investment flows. They report that in the

early 1990s intra-European Union cross border annual equity flows were around

$50-$60 billions, whereas by mid 1998 they had risen to $120-$140 billions. Sim-

ilarly, a survey of European clients by Dresdner Kleinwort Benson in April-May

1998 revealed that 53% of clients’ equity holdings were expected to be shifted

from a domestic to a European Union portfolio by 2001.

Nevertheless, all barriers to intra-European investment have not disappeared

with the introduction of the euro. In a sense, it had a similar effect on financial

market integration to the one on political integration: financial integration is a

complex multidimensional process and the launch of the euro greatly contributed

to it, but only through one of its dimensions. Therefore, some barriers that are

not related to currency integration remain. In particular, there are still indirect

barriers to investment such as the ones arising from the differences in corporate

governance or in processing and interpreting firm and country-specific informa-

tion. Market specific risks that are independent from currency fluctuations have

also not yet been eliminated. In what follows, we will thus test the degree of

European markets’ integration after the introduction of the euro within a par-

tially integrated asset pricing model. Moreover, stock market integration does

not necessarily eliminate sovereign risk exposure in its broad definition which

captures a country’s political and macroeconomic risks. Thus, we will develop

and test an asset pricing model in which sovereign risk is priced independently

from the degree of stock market integration, i.e. where investors are assumed to

be exposed to sovereign risk in addition to European Union-wide and local stock

market risks.

4 The model

In order to test for the pricing of sovereign risk and to assess the level of Eu-

ropean stock market integration, we propose to estimate an empirical market

model in the spirit of Bekaert and Harvey (1995). Our approach will thus con-

sist in estimating an equation characterizing conditionally expected excess stock

returns from the standpoint of the econometrician. This expected excess return
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equation is determined by assuming, in the spirit of Chen, Roll, and Ross (1986),

that a pre-specified three-factor model is driving European stock indices returns

in a continuous-time economy. We identify these three factors as being the do-

mestic market factor, a European-wide market factor and finally a systematic

”sovereign” factor which is assumed to be independent from the hypothesis of

market segmentation. We are thus interested in testing whether the following

equation characterizing European stock market expected excess returns is satis-

fied:

(4.1)

Et−1[rj,t] = (1−αj)λjvart−1(rj,t)+αjλEMUcovt−1(rj,t, rEMU,t)+λSj
covt−1(rj,t, Sj,t)

where rj,t denotes the jth European stock market excess return, vart−1(rj,t) is

the instantaneous market variance, covt−1(rj,t, rEMU,t) is the instantaneous jth

stock market covariance with the European-wide excess stock market returns

and covt−1(rj,t, Sj,t) is the instantaneous jth stock market covariance with the

sovereign spread proxying systematic sovereign risk. αj , which is constrained

to lie in the interval [0, 1], is the coefficient of stock market integration, λj ,

λEMU and λSj
are respectively the unitary prices of domestic, European-wide

market risks and of systematic sovereign risk. Barr and Priestley (2004) show

that expected return equations like equation (4.1) are consistent, for a given

level of integration, with a wide range of theoretical asset pricing models. In

particular, equation (4.1) bears a strong functional resemblance to the expected

excess return equation that would obtain from a partially segmented ICAPM

with sovereign risk.

Observe for instance that in a fully integrated stock market (i.e. α = 1) with

systematic sovereign risk, conditional expected excess domestic stock market

returns would be characterized by the following reduced form version of equation

(4.1):

(4.2) Et−1[rj,t] = λEMUcovt−1(rj,t, rEMU,t) + λSj
covt−1(rj,t, Sj,t)

since only European-wide market risk and sovereign risk are then faced by the

investor. On the contrary, a fully segmented framework with systematic sovereign

risk (i.e. α = 0) would yield the following empirical relationship:

(4.3) Et−1[rj,t] = λjvart−1(rj,t) + λSj
covt−1(rj,t, Sj,t)
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since, in this case, only domestic stock market risk and sovereign risk would be

priced by investors.

We will assume that both the level of stock market integration, αj , and

the unitary risk premia are constant over the time horizon considered. This

assumption is justified by our concern to keep the econometric model tractable

given the high number of parameters that need to be estimated. Over such a short

period of time (4 years), the choice of time-varying parameters would only add

to the complexity of the model without contributing to the economic intuition8.

Indeed, the existence of a trend in the evolution of these parameters can only be

assessed over the long run, but it is unlikely to emerge over a four-year period

like the one under study. Finally, following the empirical literature on emerging

markets (see Bekaert and Harvey (1995)) and characterizing European financial

integration with a regime-switching model oscillating between the two extremes

that are complete integration and full segmentation would not be relevant for

markets that are generally perceived as fairly integrated.

We also abstract from addressing the currency risk issue related to the British

and Swiss markets. Indeed, when converting excess stock returns and bond yields

denominated in local currencies into euros, we do not take into account the

currency risk exposure. However, this simplification does not appear unrealistic

in a world where large investors routinely hedge their foreign currency exposure

thanks to the easy access to forward and futures markets.

Our model displays some similarities with the theoretical static formulation in

Cooper and Kaplanis (2000) or Errunza and Losq (1985), with a few differences.

First, the global risk factor in these papers is the covariance with a portfolio

of global assets which are held by both domestic and foreign investors, but this

portfolio is unobservable. In our empirical model, the global portfolio is the

value-weighted European Union stock market portfolio, as will be described later.

Second, our model accounts both for partial stock market integration and for

sovereign risk. It thus includes a sovereign risk premium, λSj
covt−1(rj,t, Sj,t). We

assume that sovereign risk can be faced by investors under perfectly integrated

money markets due to remaining differences in member countries’ economic and

8In their study of bond market integration, Barr and Priestley (2004) also assume a constant
level of integration. They run several tests that all suggest stability of the level of stock market
integration over the period January 1986 to June 1996.
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political policies (see section 2). Indeed, countries participating in the euro have

only lost their sovereignty with regard to the conduct of their monetary policy.

Finally, our measure of financial integration does not directly depend on

monetary integration, contrarily to the one in Hardouvelis, Malliaropulos, and

Priestley (2002), who estimated a partial integration model where the conditional

level of stock market integration is uniquely defined by the monetary integration

process, which leads to complete European stock market integration after the

introduction of the euro9. By distinguishing between the financial and monetary

integration processes, our model can generate more realistic results: even though

monetary integration has a strong impact on the integration of domestic stock

markets, there is a priori no reason why European stock markets should be fully

integrated after the introduction of the euro. Indeed, other implicit restrictions to

equity flows such as differential domestic and foreign trading related transaction

costs, asymmetric information about domestic issuers, as well as a subjective or

legally imposed home bias in investors equity holdings, may still prevail after the

launching of the euro.

5 Econometric specification and estimation

In order to perform an empirical test of the conditional specification of the ex-

cess stock market returns as characterized in equation (4.1), we use a multivari-

ate GARCH(1,1)-M specification for the joint stochastic process governing the

domestic and the world stock market excess returns and the sovereign spread

dynamics. The time-varying properties of the domestic stock market excess

returns variance and of its covariances naturally lead us to estimate equation

(4.1) by translating it into a multivariate GARCH(1,1)-M specification. ARCH

and GARCH models are due to Engle (1982) and Bollerslev (1986) respectively.

GARCH models provide a wide variety of specifications that capture important

features of the time-varying variance-covariance matrix. The GARCH-M model,

introduced by Engle, Lilien, and Robins (1987), accounts for the risk premium

9In their pre-euro partial integration model, the time-varying level of integration is an ex-
ponential function of the forward interest rate differential. Since this differential converged to
zero on the date of the launching of the euro, their financial integration parameter converged
to one in January 1999. Thus, their model implies, by construction, that monetary integration
results in financial integration.
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by introducing the volatility into the conditional equation. For this reason, the

process is called GARCH-M for GARCH effect in the mean. This particular

specification allows one to model the excess market return as a function of its

conditional variance and of its conditional covariances with the state variables.

The empirical equation for the excess domestic market return here denoted

by rj,t is based on the market model defined in equation (4.1) if both European

and domestic stock market risks as well as sovereign risk are priced with constant

unitary risk premia weighted by their level of integration:

(5.1) rj,t = (1 − αj)λjσ
2
j,t + αjλEMUσj,EMU,t + λSj

σj,S,t + εj,t

There is only limited theoretical justification to help us characterizing the

stochastic evolution of the European aggregate stock market return. Following

our empirical results, we decide to model the European wide stock market excess

return as a GARCH(1,1)-M. Thus, the European stock market excess return

generating process is defined by:

(5.2) rEMU,t = γEMUσ2
EMU,t−1 + εEMU,t

As far as sovereign risk is concerned, we use the sovereign yield spread defined

as the difference between the domestic and the German ten-year government bond

yields. We rely on the theoretical literature on credit risk models to determine the

econometric specification for this yield spread. Longstaff and Schwarz (1995) as

well as Duffee (1999) have both shown that credit spreads follow a mean-reverting

process. We thus conjecture that the sovereign spread can be characterized by

the following dynamics

(5.3) Sj,t = ηSj ,1 + ηSj ,2Sj,t−1 + εSj ,t

In order to model the time-varying variance-covariance matrix, we use the

BEKK specification proposed by Engle and Kroner (1995). The BEKK model is

characterized by the following equation

(5.4) Ht = Ω + B′Ht−1B + A′εt−1ε
′
t−1A

where Ω, A and B are 3 × 3 matrices, with Ω symmetric and positive definite.

This model assumes that the conditional covariance matrix is determined by the
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vector of past returns and spread shocks. Because the second and third terms on

the right-hand side of equation (5.4) are expressed in quadratic forms, the positive

definiteness of the conditional covariance matrix of asset returns is guaranteed,

provided that Ω is positive definite.

We thus obtain for each country j in our sample the following multivariate

GARCH-M model characterizing its excess stock market returns:

rj,t = (1 − αj)λjσ
2
j,t + αjλEMUσj,EMU,t + λSj

σj,S,t + εj,t j = 1, ..., 11

rEMU,t = γEMUσ2
EMU,t−1 + εEMU,t(5.5)

Sj,t = ηSj ,1 + ηSj ,2Sj,t−1 + εSj ,t

Ht = Ω + B′Ht−1B + A′εt−1ε
′
t−1A

Given the size of our sample of countries (thirteen countries when we include

Switzerland and the United Kingdom) and the large number of parameters that

need to be estimated in this multivariate model, we will not simultaneously es-

timate the system of equations (5.5) consisting in the return equations for the

eleven European markets under study (equation (5.1)), the return equation for

the European stock market index (equation (5.2)), and the equations charac-

terizing the dynamics of the eleven sovereign spreads (equation (5.3)) and the

variance-covariance matrix (equation (5.4))10. Instead, we proceed in two steps

using a quasi-maximum likelihood (QML) method. Two-step procedures have

become increasingly common in the empirical finance literature in order to deal

with large systems of nonlinear equations. For instance, Bekaert and Harvey

(1995), in their study of time-varying world integration, first estimate separately

a price of world stock market risk that they then impose in the excess return

equation of each country in their sample.

We start by noting that, in order to be consistent with financial theory, the

unitary price of the European-wide stock market risk should be equal across

countries in the absence of arbitrage opportunities. We then estimate separately

the GARCH(1,1)-M model characterizing rEMU,t. This allows us to obtain the

estimate for λEMU , the price of European-wide market risk. In the second step,

10The difficulties to estimate a large system of simultaneous equations has been illustrated
by De-Santis and Gerard (1997) who performed a full-fledged test of an international CAPM.
In particular they were constrained to impose a diagonal variance-covariance matrix and they
adopted a specification that assumes the GARCH process to be covariance stationary.
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we estimate for each of the eleven European markets in the sample the bivari-

ate system consisting in the domestic excess stock market return equation and

the sovereign spread equation, imposing the estimated value obtained for λEMU .

Thus, the model’s remaining parameters are estimated for each country sep-

arately. This allows us to measure, for each country, the local (or domestic)

market price of risk, λj , the price of sovereign risk λSj
and the level of financial

integration αj . This procedure has the drawback of increasing sampling errors

because it includes sampling errors from the estimates obtained in the first step

into the second step estimation. We do not correct for the sampling errors but

we will be conservative in drawing our empirical conclusions.

In a quasi-maximum likelihood estimation, we look for values of the parameter

vector θ that maximize the log-likelihood function

(5.6) L =
T∑

t=1

lt(θ)

Under the assumptions that the residuals are conditionally bivariate normal, we

can write the conditional log-likelihood function lt(θ), ignoring the constant term,

as follows

(5.7) lt(θ) = −
1

2
ln(det(Ht)) −

1

2
ε′tH

−1
t εt

The methodology is named quasi-maximum due to the fact that the parame-

ters obtained result from the maximization of a misspecified conditional density

function. We know, for example, that stock returns display fat tails which are in-

consistent with the normal distribution assumption. It is therefore important to

correct the standard errors in order to obtain consistent results. In this study, we

follow the approach of Bollerslev and Wooldridge (1992) to correct for departures

from normality.

6 Description of the data

All the data used to perform the estimation -stock index values as well as short

and long term interest rate yields- were obtained from Datastream International.

We collected weekly data for the period covering the first four years of the euro

(from January 1st, 1999, to December 31th, 2003) and we incorporated in our
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sample the 11 countries that took originally part in the euro zone: Austria, Bel-

gium, Finland, France, Germany, Ireland, Italy, Luxembourg, the Netherlands,

Portugal and Spain. Since then, Greece has also adopted the euro, but this

country is excluded from our study in order to focus on a sample with a common

starting date. We also included two countries which do not yet belong to the

euro zone: Switzerland and the United Kingdom. The United Kingdom joined

the European Community in 1973 and is currently a member of the European

Union; Switzerland is part of the European Economic Area and has long been

a potential candidate for membership. From the perspective of European stock

markets integration, it is particularly interesting to study the impact of possible

future extensions of the euro zone to these two important European financial

centers.

European stock markets are proxied by the MSCI country total equity market

indices, which are value-weighted indexes constructed consistently across coun-

tries and are representative of each country’s equity market. We also constructed

two aggregated European stock market indices, one for all the countries belong-

ing to the euro-zone and one for a euro-zone enlarged to include Switzerland and

the United Kingdom. In these two indexes, domestic stock markets are weighted

according to their relative market capitalization. Besides, the long term interest

rate is proxied for each country by the 10-year government bond yield and the

short term rate by a one-month ”risk-free” interest rate11. Finally, each coun-

try’s sovereign risk is measured by the sovereign spread defined as the difference

between the domestic and the German ten-year government bond yields.

Descriptive statistics of the data are provided in table 1. All returns and

yields are expressed on a continuously compounded basis. Due to the common

monetary policy determined by the European Central Bank, the short term rates

are identical in the euro-zone. The same however does not hold for the long term

rates which will be used to measure the sovereign risk proxies. The fact that

our sample coincides with the burst of the ”new economy” bubble explains the

negative average stock returns observed for the period under study. The excess

stock index returns show high level of kurtosis, the skewness is negative for all

11For each country we took respectively the following one-month interest rate: the Austrian
Vibor, the French Pibor, the Portuguese Lisbor rate, the British Libor, the Swiss Euro-Franc
rate, and the Belgian, Dutch, Finnish, German, Irish, Italian, and Spanish Interbank rate.
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but two countries in the sample (Italy and Switzerland) and the hypothesis of

normally distributed returns is rejected by a Jarque-Bera test at the one percent

significance level in all but three instances (France, Germany and Spain).

Since we use a multivariate GARCH specification for the joint stochastic

process governing the domestic and the world stock market excess returns and

the sovereign spread dynamics, we need to test for the presence of ARCH effects

in the time-series under study. To perform such a test, we start by regressing

each series against a constant and a trend. An ARCH-LM test is then applied

to the residuals of the regressions. The results are presented in table 2. We find

that the presence of ARCH effects is strongly supported in each country for all

the series under study, as well as for the two European stock indices.

Finally, we compute cross-country correlations for the excess stock returns

and the sovereign spreads. Being essentially static, the coefficient of correlation

does not appear to be the most adequate measure of dependence for financial se-

ries that are not elliptically distributed (see Embrechts, McNeil, and Straumann

(2002)). Besides, Carrieri, Errunza, and Hogan (2002) provide empirical evi-

dence in favor of the theoretical literature that suggests the impropriety of using

market-wide correlation coefficients as measures of integration. We nevertheless

display the linear correlation coefficients to complete our illustrative description

of the time series under study. In panel A of table 3, we report the correlations

between the returns on all stock indices in the sample. We observe that the

level of correlation varies a lot among the different stock markets, ranging from

0.02 (Austria/Finland) to 0.88 (France/Germany) with an average of only 0.55.

Regarding the stock market returns of the two countries which do not belong to

the euro zone (i.e. Switzerland and the United Kingdom), they seem to behave

in terms of correlation like the ones in any other member country. Rouwenhorst

(1998) gives several explanations for the low levels of correlation observed among

European countries, starting with a home bias in the portfolio holdings of in-

vestors (see Lewis (1999) for a recent survey). He also emphasizes differences

among European country indices in terms of sector composition: To the extent

that the main industrial sectors in two countries are imperfectly correlated, the

country indices of these two countries will be imperfectly correlated too. Finally,

he remarks that institutional and political differences among European countries

affect their response to economic shocks, causing variations in stock returns that
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are country-specific.

In panel B of table 3, we report the correlations between the sovereign spreads,

which displays a large range of dispersion: the coefficients of correlation range

from 0.18 for Italy/Switzerland to 0.90 for Italy/Belgium. This dispersion high-

lights the fact that, despite the determination of short term rates by a common

monetary policy, bond yields really differ across countries. Following our discus-

sion in section 2, we attribute these differences to the existence of country-specific

systematic sovereign risk.

7 The systematic pricing of country risk in a partial

integration model

7.1 Empirical results for the euro-zone and the enlarged euro

area

We now examine whether the degree of stock market integration within and

outside of the euro-zone is complete and whether systematic sovereign risk is

priced among those European countries. In order to do so, as described in section

5, we run a two-step estimation of a multivariate GARCH(1,1)-M model where we

assume that domestic stock market excess returns are driven by three sources of

risk: domestic stock market risk, European-wide stock market risk and sovereign

risk. We proxy these three risk measures with respectively the variance of the

domestic stock market excess returns, the domestic country’s stock market excess

return covariance with the aggregated European stock market excess return, and

its covariance with our measure of sovereign risk, i.e. the sovereign spread defined

as the difference between the domestic and the German ten-year government bond

yields. We start the analysis by estimating the model for the countries belonging

to the euro-zone and subsequently for what we call the extended euro-zone, that

is by including Switzerland and the United Kingdom in the extended sample.

The empirical results are presented in table 4.

For the euro-zone, we notice first in panel A of table 4 that the model gen-

erates very similar results for all countries. In particular, despite the general

perception that European stock markets are already well integrated, domestic

stock market risk is significantly priced in each of the eleven countries under
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study. Notice further that the domestic and EMU unitary risk premia, as well as

the sovereign risk premia are all positive and significant in each country. We also

obtain a significant level of stock market integration coefficient αj that ranges

between 53% (for Portugal) and 67% (for France). This slightly above average

level of stock market integration suggests that a partial integration model seems

indeed the most appropriate to study European stock markets. Furthermore,

both European-wide stock market risk and sovereign risk are priced and lead

to higher required returns when the domestic stock market excess returns co-

variances with aggregated European returns and/or with the sovereign spread

increase in absolute terms. Since we are in a partial integration framework, we

expect stock market returns to be positively affected by comovements with the

EMU stock index excess returns. On the other hand, an increase (respectively a

decrease) in the sovereign spread means that the country becomes relatively more

(respectively less) risky, thus investors will demand higher (respectively lower)

excess returns to compensate for their increased relative country risk exposure.

Finally, we note that the model generates a non-explosive AR(1) coefficient ηSj ,2

for the process followed by the sovereign spreads in all countries which is con-

sistent with the mean-reverting process as specified by the literature on credit

spreads.

Panel B of table 4 displays similar results when we include the United King-

dom and Switzerland in the group of countries under study. Estimated parame-

ters for the risk premia λEU , λj , and λS are close in value to the ones displayed

in panel A and present similar levels of significance. The homogeneity of the

results in panels A and B may indicate that, as far as Europe is concerned, the

level of European stock market integration is not primarily attributable to the

introduction of the euro. These results would thus support the idea that finan-

cial and monetary integrations are two distinct processes. Or perhaps, that it

may take additional time to incorporate the full impact of the introduction of

the euro on the level of EMU stock market integration. We also observe a slight

decrease in the level of integration for every member of the euro-zone combined

with a relatively higher αj for Switzerland and the United Kingdom which could

suggest a dilution effect caused by the introduction of two important (especially

in the case of the United Kingdom) stock markets that amount to more than

forty percent of the market capitalization of the new aggregate European stock
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market.

Finally, for each country in the sample, we decompose the expected stock

market excess returns into its three risk components. Then, we compute the

average percentage of these returns represented by each risk premium component

over the entire sample period. The results, presented in table 5, allow us to assess

the relative importance given by investors to each risk factor. In particular, this

methodology enables us to estimate the relative importance of the sovereign

risk premium. We find that the risk premium associated with the European-

wide stock market risk is the most important, accounting for 48.07% of the

expected excess market returns on average in the euro zone. Nevertheless, the

two other risk premia cannot be neglected with weights of 37% on average for the

local stock market risk premium and of 14.93% on average for the sovereign risk

premium. Comparing panels A and B in table 5, we also observe that the market

capitalization of the British stock market creates a moderate dilution effect on

the weights of the other markets in the computation of the aggregated European

returns and thus triggers a decrease of the average exposure to European-wide

systematic stock market risk.

The evolution of each country weekly sovereign risk premium (λSj
σj,S,t) for

the period 1999-2003 is displayed in figure 1. In most of the countries under study,

the sovereign risk premium appears to be more volatile and to reach peaks in

value over the period 2001-2002, which corresponds to recession times in Eu-

rope. Recent results in the empirical literature on credit risk (see for instance

Wilson (1997a) and Wilson (1997b)) suggest that credit risk premia vary across

the business-cycle, with investors being more concerned with credit risk during

recessions. The behavior of the sovereign risk premium, as portrayed in figure 1,

could be interpreted similarly.

These empirical results lead us to draw two conclusions. First, given both the

average value of the parameter α and the important size of the European and

local factors, a partial integration model seems to be the most appropriate to

study the level of European stock market integration. Second, sovereign risk is

non negligible: countries member of the euro-zone still enjoy sovereignty on many

domestic matters that leads to unpredictable shifts in their economic policies and

sovereign risk is thus priced accordingly.

Sovereign risk, as defined in section 2, is the expression of investors’ uncer-
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tainty regarding the impact of government policies on stock returns. It is assumed

to be independent from the process of financial integration, which typically deals

with physical as well as psychological (for instance, home bias) barriers to in-

vestment: sovereign risk exists whether markets are completely integrated, only

partially integrated, or fully segmented. Nevertheless, local stock market risk,

proxied by the variance of excess stock market returns, which is introduced in

a partial integration model treats uncertainties that would otherwise be taken

into account by sovereign risk. This conjecture is confirmed when we estimate an

alternative bivariate GARCH(1,1)-M model that accounts only for the aggregate

European-wide stock market risk and for sovereign risk12(i.e., we impose αj = 1

in the system of equations (5.5)). Indeed, under the assumption of complete

integration, we find that sovereign risk now represents, in each country in the

sample, between 20% and 30% of the total excess returns, thus a much higher

percentage than in the case where both local stock market and sovereign risks

are considered. However, differentiating local stock market risk from sovereign

risk is not an artificial refinement. Given the distinct economic implications

of sovereign risk and of stock market integration, we do believe that these two

sources of priced risks should be distinguished and thus pursue the analysis with

the extended model studied so far.

Having estimated a model with complete integration also allows us to test

for robustness of the hypothesis that European stock markets are partially inte-

grated. Using a Wald test, we test the null hypothesis that the level of integration

αj is equal to one. Under a null hypothesis H0, the Wald statistic has an asymp-

totic χ2(q) distribution, where q is the number of restrictions under H0. The

Chi-square statistics with associated p-values reported in table 6 show that the

null hypothesis that European stock markets are completely integrated is rejected

for all the countries in the sample.

7.2 Accounting for liquidity effects

Differences in liquidity can also explain that sovereign bonds within the same

country or between two countries trade at different prices(yields). It has been

documented by Amihud and Mendelson (1991) that Treasury securities with

12For the sake of conciseness, the results of this estimation are not displayed but can be
provided upon request.

22



identical cash flows and varying marketability can trade at different spreads due

to liquidity effects. Furthermore, in a recent study on the US bond market,

Longstaff (2004) finds that the liquidity premium between securities issued by

Refcorp13 and the U.S Treasury can reach up to 15% of the value of the latter

bonds. We have assumed so far that sovereign risk was the sole reason explaining

the differences in the long-term government bond yields among European coun-

tries conducting the same monetary policy. However, these differences may, in

part, be explained by the various degrees of liquidity characterizing the trading

of these securities. We now aim at reducing potential liquidity effects from the

sovereign spreads in order to investigate the robustness of our empirical results

on the systematic pricing of sovereign risk.

We construct a liquidity index inspired by Collin-Dufresne, Goldstein, and

Martin (2001) study on the determinants of credit spreads changes. This measure

is derived from another security market, the swap market. Our liquidity index in

each country is computed as the difference between the ten-year domestic swap

rate and each domestic sovereign bond yield. Indeed, if liquidity in the swap

market ”dries up”, it seems plausible that liquidity in the government bond

market will dry up as well. Thus, we expect the factor loading of the domestic

yield on the liquidity risk proxy to be positive. The swap yield data series are

downloaded from Datastream.

For each country, we thus regress the sovereign yield on the liquidity index

and take the residuals of this OLS regression as our new measure of the sovereign

yield net of any liquidity effect. The results presented in table 7 suggest that

liquidity accounts for a substantial part of the European sovereign yields, with an

average R2 of 0.42. The net-of-liquidity sovereign yield estimate is then used to

construct the country sovereign yield spread net of any liquidity effects. We then

reestimate the multivariate GARCH(1,1)-M models for both the euro-zone and

the enlarged euro-zone stock markets excess returns with this new specification

for the sovereign risk variable.

In table 8, we observe that adjusting the sovereign spreads for liquidity effects

does only slightly affect the empirical results. Indeed, the models generate results

13Refcorp, the Resolution Funding Corporation, is an organization created by U.S. Congress
in 1989 to bail out the savings and loan industry by offering debt to some companies and
liquidating others. In terms of credit risk, the securities issued by Refcorp have the same rating
as U.S. government bonds.
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very similar to the ones displayed in table 4. All the coefficients are statistically

significant and the three unitary risk premia are positive, which, when combined

to positive market covariances with the stock market returns and country risk

spread for the entire period under study, yields positive and significant total

risk premia for domestic, European-wide market and sovereign risks. We notice

also that the liquidity adjusted model systematically yields a higher and more

significant level of stock market integration. However, we find lower loglikelihoods

when the sovereign spreads are adjusted for liquidity. This is not surprising

given that each country’s bivariate GARCH(1,1)-M model is now estimated with

added noise due to the preliminary regression which is used to clean the long

term domestic yields from any liquidity effects.

Finally, we decompose the average percentage of the stock market excess

return into the three risk premia. The results are displayed in table 9. For the

euro zone, we find a lower but still sizable sovereign risk premium after having

adjusted for liquidity effects. This is consistent with the liquidity effects observed

in the credit spread literature (see for instance Delianedis and Geske (2001)). As

a consequence, we observe a higher European risk premium but the sovereign

risk premium remains significant, representing on average 12.46% of the excess

stock market returns for the eleven Euro-zone countries in the sample. In panel

B, we see that the model generates similar results for the enlarged euro zone.

The sovereign risk premium now represents on average 12.59% of the total stock

market excess return and has also decreased in every country.

These empirical results are to be treated with caution since it is unlikely

that our liquidity risk proxy is suitable for each European country especially

if we consider those with a negligible swap market (like Ireland, for instance).

Furthermore, the empirical results are highly influenced by the extend to which

the swap rate is a suitable liquidity proxy for the German bond market, the

reference domestic country for the estimation of sovereign risk. Nevertheless, it is

important to mention that when comparing the results in this section to the ones

previously obtained without any adjustment for liquidity, we do unambiguously

observe a significant and positive risk premium for sovereign risk in both cases

and independently of the European market segment (EMU versus enlarged euro-

zone) considered.
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8 Conclusion

In this paper, we study two important dimensions related to the pricing of risk

within European stock markets. First of all, is sovereign risk priced within the

euro-zone countries and within an enlarged definition of European stock mar-

kets? Second, within a narrow and an enlarged definition of the European stock

markets, can we say that the latter are fully or partially integrated?

In order to examine those two empirical questions, we estimate a multivariate

GARCH(1,1)-M stock excess returns generating model and allow for the pricing

of domestic (local) and systematic (European) stock market risks as well as for

the pricing of sovereign risk in eleven EMU countries as well as in Switzerland and

in the UK for the enlarged euro-zone. In this modelling framework, we measure

sovereign risk by the sovereign yield spread computed as the difference between

each country’s domestic long-term government bond yield and the German long-

term government bond yield.

Our empirical results lead to the following main conclusions. First, the level

of stock market integration within the EMU is quite strong but not complete

since it typically ranges between 50% and 70% for the eleven countries under

study. When we enlarge the sample to account for the UK and for Switzerland,

we find that they tend to be more integrated than the average. Thus, contrarily

to Hardouvelis, Malliaropulos, and Priestley (2002), we argue that the creation

of the monetary union among the EMU member countries is certainly an impor-

tant but not the unique factor contributing to stock markets integration within

Europe. Stock market integration is also a by-product of other explicit (for in-

stance, legal impediments or transaction costs differentials) as well as implicit

(for instance, the level of asymmetric information induced) barriers to capital

flows among those countries. In this respect the stronger integration of the UK

can be attributed to its more liberal institutional investment policy and to the

fact that London has traditionally been perceived as a fairly ”open” financial

center whereas such statements do not necessarily apply to Finland, for instance.

Furthermore, one cannot exclude that the full impact of the European monetary

unification effects on stock markets integration may be gradual and thus cannot

be fully captured over a short sample period.

Second, we find that sovereign risk is significantly priced in all EMU as well
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as in the enlarged euro-zone member countries. Thus, the fact that some coun-

tries are perceived as politically and economically more risky than Germany is

a source of concern to risk averse investors and is positively integrated in their

required expected excess returns for holding European stocks. The sovereign

risk premium is non-negligible and represents on average 15.13% of the total risk

premium demanded for stocks from the enlarged Euro zone member countries.

Furthermore, this premium is quite distinct from a relative liquidity risk pre-

mium. Indeed, when we correct the sovereign yield spread for liquidity effects

by using the swap market data, our main results are only slightly affected. We

still observe a significant sovereign risk premium which still represents on average

12.57% of the total risk premium in the enlarged euro-zone.

These empirical results highlight how important it is to jointly account for the

systematic pricing of domestic stock market risk and for systematic sovereign risk

when pricing European common stocks. They respectively suggest that investors

view most European stock markets as being only partially integrated and in

general politically and economically riskier than Germany.

There are several ways in which our results could be extended. One could

identify the safest country in the enlarged euro-zone to be Switzerland as opposed

to Germany, for instance. Indeed, the latter has shown strong political and

economic stability in the post World War II era. Another interesting issue would

be to compare the relative strength of the pricing of sovereign risk and of partial

stock market integration at the international level thus extending the sample

of countries used in this study to encompass the United States, Japan and the

emerging stock markets. Finally, one could study the time-varying characteristics

of the sovereign risk premium and more particularly examine how it is affected

by changes in the business cycle.
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Excess Stock Index Returns Short Term Rates Long Term Rates Sovereign Spreads
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Germany −2.02 · 10−3 0.0384 -0.0205 3.52 2.88 6.54 · 10−4 1.67 · 10−4 9.02 · 10−4 9.77 · 10−5

Ireland −2.46 · 10−4 0.0301 -0.6336 6.07 117.54 6.54 · 10−4 1.67 · 10−4 9.25 · 10−4 1.07 · 10−4 2.25 · 10−5 1.53 · 10−5

Italy −1.60 · 10−3 0.0316 0.0173 8.57 330.51 6.54 · 10−4 1.67 · 10−4 9.55 · 10−4 1.08 · 10−4 5.30 · 10−5 1.70 · 10−5

Netherlands −2.28 · 10−3 0.0347 -0.2886 5.10 50.64 6.54 · 10−4 1.67 · 10−4 9.24 · 10−4 1.03 · 10−4 2.22 · 10−5 1.10 · 10−5

Portugal −2.36 · 10−3 0.0263 -0.2731 4.30 21.33 6.54 · 10−4 1.67 · 10−4 9.54 · 10−4 1.12 · 10−4 5.13 · 10−5 2.54 · 10−5

Spain −1.35 · 10−3 0.0313 -0.0173 3.36 1.38 6.54 · 10−4 1.67 · 10−4 9.42 · 10−4 1.10 · 10−4 3.92 · 10−5 2.07 · 10−5

Switzerland −1.03 · 10−3 0.0279 0.1317 6.13 105.12 2.06 · 10−4 1.44 · 10−4 3.89 · 10−4 6.66 · 10−5 −5.14 · 10−4 4.56 · 10−5

UK −2.50 · 10−3 0.0273 -0.0838 3.92 9.26 1.73 · 10−4 3.10 · 10−4 1.47 · 10−3 1.11 · 10−4 5.73 · 10−4 8.34 · 10−5

Euro Zone −1.78 · 10−3 0.0323 -0.1348 4.27 18.08
Euro Zone 2 −1.94 · 10−3 0.0285 -0.0596 4.62 28.24

Table 1: Descriptive statistics for the European variables under study. Euro Zone 2 denotes the euro zone enlarged
to Switzerland and the UK. All figures are weekly values. The sample covers the period January 1st, 1999 to November 31th,
2003.
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rj,t yj,f,t yj,F,t Sj,t

LM Stat. F Stat. LM Stat. F Stat. LM Stat. F Stat. F Stat. LM Stat.

Austria 3.58
(0.05)

3.60
(0.05)

231.79
(0.00)

359.70
(0.00)

215.44
(0.00)

161.15
(0.00)

14.95
(0.00)

7.85
(0.00)

Bellux 64.59
(0.00)

8.36
(0.00)

231.79
(0.00)

359.70
(0.00)

220.86
(0.00)

199.40
(0.00)

55.25
(0.00)

69.91
(0.00)

Finland 5.32
(0.00)

5.54
(0.00)

231.79
(0.00)

359.70
(0.00)

217.04
(0.00)

170.98
(0.00)

156.25
(0.00)

40.63
(0.00)

France 6.63
(0.00)

6.75
(0.00)

231.79
(0.00)

359.70
(0.00)

212.08
(0.00)

143.34
(0.00)

5.78
(0.05)

2.92
(0.05)

Germany 22.93
(0.00)

24.99
(0.00)

231.79
(0.00)

359.70
(0.00)

217.26
(0.00)

172.43
(0.00)

Ireland 5.70
(0.00)

5.78
(0.00)

231.79
(0.00)

359.70
(0.00)

222.85
(0.00)

217.74
(0.00)

40.89
(0.00)

48.28
(0.00)

Italy 50.57
(0.00)

62.59
(0.00)

231.79
(0.00)

359.70
(0.00)

216.28
(0.00)

166.21
(0.00)

151.42
(0.00)

37.39
(0.00)

Netherlands 24.35
(0.00)

26.72
(0.00)

231.79
(0.00)

359.70
(0.00)

216.04
(0.00)

164.71
(0.00)

21.12
(0.02)

2.21
(0.02)

Portugal 9.70
(0.00)

4.98
(0.00)

231.79
(0.00)

359.70
(0.00)

217.77
(0.00)

175.87
(0.00)

60.15
(0.00)

78.02
(0.00)

Spain 8.92
(0.00)

9.17
(0.00)

231.79
(0.00)

359.70
(0.00)

218.20
(0.00)

178.83
(0.00)

173.29
(0.00)

55.48
(0.00)

Switzerland 8.06
(0.00)

8.25
(0.00)

216.70
(0.00)

168.80
(0.00)

220.05
(0.00)

192.74
(0.00)

184.45
(0.00)

69.59
(0.00)

UK 15.73
(0.00)

16.63
(0.00)

166.92
(0.00)

49.20
(0.00)

194.72
(0.00)

87.91
(0.00)

151.59
(0.00)

37.49
(0.00)

Euro Zone 29.65
(0.00)

33.29
(0.00)

Euro Zone 2 28.54
(0.00)

31.88
(0.00)

Table 2: ARCH-LM test. We perform an ARCH-LM test on the residuals generated by regressing the variables above on a
constant and a trend. p-values for rejection of the null hypothesis of the absence of ARCH effects are provided in parentheses.
rj,t denotes excess stock returns, yj,f,t and yj,F,t denote respectively the short and long term government bond yields, and Sj,t

denotes the sovereign spread.
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Panel A: Stock Indices Returns Correlations

Aus Bel Fin Fra Ger Ire Ita Net Por Spa Swi UK EZ

Bel 0.28 1.00
Fin 0.02 0.32 1.00
Fra 0.21 0.68 0.65 1.00
Ger 0.27 0.69 0.58 0.88 1.00
Ire 0.25 0.52 0.27 0.52 0.58 1.00
Ita 0.24 0.67 0.51 0.84 0.83 0.52 1.00
Net 0.28 0.73 0.51 0.86 0.83 0.55 0.82 1.00
Por 0.11 0.33 0.47 0.55 0.55 0.31 0.51 0.42 1.00
Spa 0.29 0.63 0.53 0.78 0.79 0.48 0.77 0.74 0.58 1.00
Swi 0.28 0.65 0.41 0.73 0.71 0.49 0.70 0.77 0.37 0.69 1.00
UK 0.30 0.62 0.56 0.80 0.74 0.54 0.73 0.78 0.41 0.65 0.72 1.00
EZ 0.28 0.76 0.64 0.95 0.95 0.59 0.90 0.92 0.57 0.85 0.77 0.81 1.00
EZ2 0.30 0.75 0.63 0.94 0.92 0.60 0.88 0.91 0.53 0.82 0.83 0.90 0.97

Panel B: Sovereign Spreads Correlations

Aus Bel Fin Fra Ire Ita Net Por Spa Swi UK

Bel 0.86 1.00
Fin 0.59 0.78 1.00
Fra 0.60 0.69 0.52 1.00
Ire 0.61 0.71 0.59 0.63 1.00
Ita 0.79 0.90 0.69 0.70 0.61 1.00
Net 0.56 0.74 0.77 0.61 0.74 0.67 1.00
Por 0.74 0.73 0.47 0.54 0.68 0.69 0.55 1.00
Spa 0.83 0.91 0.81 0.62 0.64 0.87 0.71 0.71 1.00
Swi 0.40 0.32 0.22 0.25 0.45 0.18 0.28 0.31 0.29 1.00
UK 0.64 0.69 0.61 0.44 0.53 0.57 0.61 0.47 0.66 0.69 1.00

Table 3: Correlations matrices. Panel A displays the correlations between
excess stock indices returns. EZ and EZ2 stand respectively for euro zone and en-
larged euro zone. In panel B are displayed the correlations between the sovereign
spreads.
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Panel A: Euro Zone

αj λEMU λj λSj
ηSj ,1 ηSj ,2 LL

Austria 0.5954
(2.91)

6.49
(3.81)

8.28
(6.84)

58709
(5.72)

2.25 · 10−6

(7.52)
0.94
(63.8)

43090.81

Bellux 0.6309
(2.35)

6.49
(3.81)

9.77
(2.49)

61164
(4.63)

7.64 · 10−6

(7.15)
0.92
(40.4)

40515.36

Finland 0.5668
(2.18)

6.49
(3.81)

9.34
(4.40)

62944
(2.33)

4.29 · 10−6

(9.14)
0.93
(69.1)

38500.39

France 0.6732
(2.97)

6.49
(3.81)

9.67
(8.25)

47094
(3.65)

3.97 · 10−6

(8.46)
0.91
(39.2)

43188.72

Ireland 0.5563
(2.54)

6.49
(3.81)

9.25
(5.02)

55531
(4.17)

2.84 · 10−6

(6.87)
0.94
(72.2)

41793.04

Italy 0.6294
(2.69)

6.49
(3.81)

11.74
(3.80)

48789
(4.30)

8.35 · 10−6

(5.04)
0.95
(40.5)

42088.83

Netherlands 0.6682
(2.12)

6.49
(3.81)

10.35
(6.44)

43612
(3.50)

3.86 · 10−6

(6.17)
0.92
(46.8)

36852.08

Portugal 0.5308
(2.85)

6.49
(3.81)

11.93
(4.89)

52521
(3.96)

5.08 · 10−6

(9.12)
0.95
(78.0)

42134.37

Spain 0.6090
(2.46)

6.49
(3.81)

10.85
(3.61)

51005
(3.15)

3.98 · 10−6

(4.81)
0.93
(56.3)

41093.64

Panel B: Enlarged Euro Zone

αj λEU λj λSj
ηSj ,1 ηSj ,2 LL

Austria 0.5506
(2.28)

6.17
(3.58)

8.77
(3.78)

62351
(3.65)

6.56 · 10−6

(8.74)
0.95
(40.7)

42672.65

Bellux 0.5936
(2.75)

6.17
(3.58)

10.19
(4.89)

58761
(4.27)

7.35 · 10−6

(5.64)
0.93
(52.6)

42193.84

Finland 0.5228
(2.84)

6.17
(3.58)

10.02
(7.50)

65103
(3.34)

4.62 · 10−6

(6.08)
0.92
(83.9)

37848.65

France 0.6488
(2.15)

6.17
(3.58)

10.28
(5.35)

49154
(2.87)

5.36 · 10−6

(5.21)
0.93
(41.8)

41712.19

Ireland 0.5677
(2.48)

6.17
(3.58)

9.59
(3.71)

55615
(3.45)

3.60 · 10−6

(6.48)
0.92
(65.5)

42650.80

Italy 0.5803
(2.39)

6.17
(3.58)

12.54
(3.12)

47893
(4.76)

6.57 · 10−6

(4.90)
0.96
(54.7)

42771.31

Netherlands 0.6512
(2.43)

6.17
(4.93)

9.95
(5.46)

46735
(43.24)

8.14 · 10−6

(9.68)
0.93
(31.5)

40966.82

Portugal 0.5224
(2.12)

6.17
(3.58)

12.93
(3.76)

53737
(4.56)

7.25 · 10−6

(8.87)
0.94
(56.3)

39655.91

Spain 0.5653
(2.97)

6.17
(3.58)

11.31
(7.45)

49553
(2.92)

2.72 · 10−6

(4.76)
0.91
(40.8)

39093.32

Switzerland 0.6523
(2.60)

6.17
(3.58)

8.87
(4.29)

47982
(3.04)

8.06 · 10−6

(8.23)
0.96
(63.9)

41897.14

UK 0.6801
(2.73)

6.17
(3.58)

8.36
(6.31)

46876
(4.47)

7.64 · 10−6

(5.65)
0.94
(78.7)

43568.84

Table 4: Estimates for the bivariate GARCH-M partial integration

model with constant risk premia and level of integration. t-statistics
are provided in parentheses.
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Panel A: Euro Zone

EMU Premium Domestic Premium Sovereign Risk Premium

Austria 0.4419 0.3952 0.1629
Bellux 0.4757 0.3799 0.1444
Finland 0.4609 0.3926 0.1465
France 0.5418 0.3274 0.1308
Ireland 0.4429 0.3984 0.1587
Italy 0.5101 0.3465 0.1434
Netherlands 0.5422 0.3352 0.1226
Portugal 0.4195 0.4068 0.1470
Spain 0.4914 0.3481 0.1737

Average 0.4807 0.3700 0.1493

Panel B: Enlarged Euro Zone

EMU Premium Domestic Premium Sovereign Risk Premium

Austria 0.3938 0.4329 0.1733
Bellux 0.4350 0.4198 0.1452
Finland 0.4234 0.4320 0.1446
France 0.4914 0.3735 0.1351
Ireland 0.3968 0.4382 0.1650
Italy 0.4660 0.3817 0.1523
Netherlands 0.4958 0.3768 0.1274
Portugal 0.3745 0.4487 0.1768
Spain 0.4545 0.3762 0.1693
Switzerland 0.4519 0.3929 0.1552
UK 0.4783 0.4011 0.1206

Average 0.4420 0.4067 0.1513

Table 5: Decomposition of estimated returns in the multivariate model

with constant parameters. The three risk premia faced by investors -local
and European market risks as well as sovereign risk- are expressed in percentage
of each country’s stock market excess return.
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Euro Zone Enlarged Euro Zone

χ2(1) Statistic χ2(1) Statistic

Austria 12.94
(0.00)

Austria 13.48
(0.00)

Bellux 15.78
(0.00)

Bellux 16.41
(0.00)

Finland 13.95
(0.00)

Finland 12.55
(0.00)

France 12.60
(0.00)

France 14.58
(0.00)

Ireland 16.10
(0.00)

Ireland 15.60
(0.00)

Italy 19.21
(0.00)

Italy 18.05
(0.00)

Netherlands 14.45
(0.00)

Netherlands 14.26
(0.00)

Portugal 18.52
(0.00)

Portugal 17.82
(0.00)

Spain 13.39
(0.00)

Spain 15.43
(0.00)

Switzerland 18.70
(0.00)

UK 12.05
(0.00)

Table 6: Wald test of the hypothesis of full stock market integration.

For each country we report the Chi-square statistic and its associated p-value
in parentheses under the null hypothesis that European stock markets are fully
integrated.
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OLS Coefficient R2

Austria 7.54 · 10−4

(40.2)
0.4165

Bellux 8.95 · 10−4

(42.5)
0.4180

Finland 6.18 · 10−4

(30.8)
0.3841

France 4.45 · 10−4

(33.1)
0.3869

Ireland 4.63 · 10−4

(27.6)
0.4029

Italy 1.06 · 10−3

(63.2)
0.4523

Netherlands 4.46 · 10−4

(37.3)
0.4121

Portugal 1.03 · 10−3

(37.5)
0.4182

Spain 7.97 · 10−4

(36.1)
0.4452

Switzerland 4.12 · 10−3

(68.5)
0.4566

UK 6.58 · 10−3

(62.1)
0.4199

Table 7: Estimation of liquidity effects. We regress each country’s sovereign
yield on a proxy for liquidity defined as the difference between the domestic swap
rates and the sovereign bond yields to assess potential liquidity effects. We report
in the table above the estimated OLS coefficient and the associated R2.
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Panel A: Euro Zone

αj λEMU λj λSj
ηSj ,1 ηSj ,2 LL

Austria 0.6168
(3.20)

6.49
(3.81)

7.52
(3.28)

59616
(2.76)

2.53 · 10−6

(7.21)
0.92
(75.9)

41135.12

Bellux 0.6591
(2.54)

6.49
(3.81)

9.41
(4.32)

61845
(3.10)

1.12 · 10−6

(9.27)
0.91
(45.2)

39549.10

Finland 0.5908
(2.37)

6.49
(3.81)

8.58
(2.67)

63570
(4.59)

2.63 · 10−6

(8.06)
0.95
(40.6)

37532.13

France 0.6985
(3.11)

6.49
(3.81)

9.27
(3.69)

47807
(3.56)

3.82 · 10−6

(7.98)
0.93
(79.7)

41527.15

Ireland 0.5888
(2.90)

6.49
(3.81)

8.70
(3.74)

56476
(2.97)

4.72 · 10−6

(6.73)
0.96
(56.3)

40142.16

Italy 0.6579
(3.02)

6.49
(3.81)

11.46
(2.26)

49378
(4.61)

7.37 · 10−6

(6.96)
0.93
(58.8)

40327.79

Netherlands 0.7150
(2.39)

6.49
(3.81)

9.51
(4.60)

44520
(3.72)

1.18 · 10−6

(5.22)
0.95
(37.5)

35114.16

Portugal 0.5689
(3.14)

6.49
(3.81)

11.52
(3.18)

53075
(4.11)

6.24 · 10−6

(8.64)
0.92
(69.6)

41015.47

Spain 0.6465
(2.93)

6.49
(3.81)

10.25
(3.02)

51559
(4.89)

4.27 · 10−6

(7.76)
0.95
(48.6)

39740.06

Panel B: Enlarged Euro Zone

αj λEU λj λSj
ηSj ,1 ηSj ,2 LL

Austria 0.5901
(2.72)

6.17
(3.58)

8.44
(3.86)

63152
(3.57)

5.35 · 10−6

(5.54)
0.92
(62.3)

40698.07

Bellux 0.6372
(3.04)

6.17
(3.58)

9.73
(4.48)

59537
(4.16)

2.16 · 10−6

(5.26)
0.91
(65.7)

40914.15

Finland 0.5512
(3.13)

6.17
(3.58)

9.11
(3.38)

65800
(3.98)

2.47 · 10−6

(4.61)
0.94
(55.2)

36429.37

France 0.6762
(2.65)

6.17
(3.58)

9.35
(3.87)

49808
(5.58)

8.53 · 10−6

(5.77)
0.93
(59.8)

40586.16

Ireland 0.5948
(2.81)

6.17
(3.58)

8.74
(4.29)

56164
(4.30)

3.24 · 10−6

(6.22)
0.95
(69.5)

41494.18

Italy 0.6269
(2.78)

6.17
(3.58)

12.08
(2.74)

48395
(3.85)

6.02 · 10−6

(6.34)
0.93
(71.6)

41512.62

Netherlands 0.6787
(2.60)

6.17
(3.58)

9.67
(5.46)

47536
(4.56)

5.35 · 10−6

(5.13)
0.95
(64.8)

39060.71

Portugal 0.5531
(2.34)

6.17
(3.58)

12.14
(3.91)

54622
(3.81)

3.68 · 10−6

(4.76)
0.93
(63.2)

38415.60

Spain 0.6139
(3.08)

6.17
(3.58)

10.46
(3.79)

50517
(4.14)

4.73 · 10−6

(4.94)
0.92
(61.9)

38149.32

Switzerland 0.6813
(2.91)

6.17
(3.58)

8.61
(4.03)

48661
(4.21)

2.52 · 10−6

(5.35)
0.95
(57.1)

40441.75

UK 0.7256
(2.89)

6.17
(3.58)

7.67
(3.15)

47615
(4.18)

3.86 · 10−6

(6.46)
0.93
(75.4)

41752.98

Table 8: Liquidity-adjusted estimates for the bivariate GARCH-M par-

tial integration model with constant risk premia and level of integra-

tion. t-statistics are provided in parentheses.
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Panel A: Euro Zone

EMU Premium Domestic Premium Sovereign Risk Premium

Austria 0.4734 0.3882 0.1384
Bellux 0.5073 0.3751 0.1176
Finland 0.4971 0.3849 0.1180
France 0.5693 0.3214 0.1093
Ireland 0.4744 0.3890 0.1365
Italy 0.5361 0.3441 0.1199
Netherlands 0.5644 0.3336 0.1020
Portugal 0.4527 0.4002 0.1470
Spain 0.5255 0.3419 0.1326

Average 0.5111 0.3643 0.1246

Panel B: Enlarged Euro Zone

EMU Premium Domestic Premium Sovereign Risk Premium

Austria 0.4253 0.4283 0.1464
Bellux 0.4560 0.4163 0.1187
Finland 0.4543 0.4245 0.1212
France 0.5219 0.3674 0.1107
Ireland 0.4275 0.4338 0.1387
Italy 0.4937 0.3773 0.1290
Netherlands 0.5208 0.3766 0.1026
Portugal 0.4081 0.4414 0.1505
Spain 0.4832 0.3746 0.1422
Switzerland 0.4849 0.3836 0.1315
UK 0.5116 0.3972 0.0912

Average 0.4724 0.4019 0.1257

Table 9: Decomposition of estimated returns in the liquidity-adjusted

multivariate model with constant parameters. The three risk premia faced
by investors -local and European market risks as well as sovereign risk- are ex-
pressed in percentage of each country’s stock market excess return.
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Figure 1: Evolution of the weekly sovereign risk premium over the period 1999-2003.

40


