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ABSTRACT 

The aim of this paper is to investigate the effects of exchange rate and inflation on the hypothesis of an 
integrated European stock market in the context of the process of the European Monetary Union 
(EMU) during the period from January 1993 to December 2004. The extent of the period and the use 
of Fama and MacBeth [1973]’s methodology for estimating a large number of international asset 
pricing models, which includes an Adler and Dumas [1983] model, make possible to evaluate this 
hypothesis as a process towards the full integration in an International CAPM model of one factor. 
Our results are consistent with this hypothesis but show that the integration is not a homogeneous 
process throughout the period and for all stocks. Furthermore, the differences of integration between 
stocks are due to the differences in the dynamics of inflation and exchange risks and a change in the 
dynamics of risk premiums that translate the inflation and exchange risk premiums into the domestic 
risk premium. 
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1. INTRODUCTION  
On 1 January 1999, eleven countries of the European Union (Austria, Belgium, Finland, France, 
Germany, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain) replaced their currencies by 
the euro which becomes the shared currency for every transaction in the monetary and stock markets. 
On 1 January 2001 Greece joins them and on 1 January 2002 these twelve countries put euro-
denominated notes and coins into circulation. These measures made visible an intensive integration 
process of European countries to achieve an economic and monetary union (EMU) which can be 
summarized in three main stages: the creation of a Single Market (1992-93), the convergence of 
Economies (1994-98), and the adoption of the single currency (1999-today).  

The purpose of this paper is to investigate empirically this liberalization and integration process in 
the European stock markets and specially to analyze the effects of exchange rate and inflation on 
pricing. Previous studies upon the subject include the seminal paper of Solnik [1974b] for the period 
from 1966 to 1971, and considering the incremental effects of the European convergence process and 
the effects of exchange rate on pricing the papers of Carrieri [2001] for the period from 1974 to 1995, 
De Santis, Gerard and Hillion [2003] from 1974 to 1995 and Hardouvelis, Malliaropulos and Priestley 
[2006] from 1991 to 1998. Besides, Vassalou [2000] shows that exchange rate and inflation risk 
factors explain a significant part of the cross-country differences in the returns of assets in an 
international pricing context. But none of this papers consider the effects of both exchange rate and 
inflation over a domestic risk factor (diversifiable internationally but not domestically) on the 
integration process and, to my knowledge, this study presents the first attempt. 

We examine the stock exchange of Austria, Belgium-Luxembourg, Finland, France, Germany, 
Greece, Ireland, Italy, Portugal, Netherlands, Spain (Euro Zone) and United Kingdom using individual 
monthly security data during the time period from January 1993 until December 2004 in the context of 
the International Capital Asset Pricing Model (ICAPM) and the three international asset pricing 
models proposed by Vassalou [2000]. Each of there models in their original and integrated versions, in 
order to analyze the impact of exchange rate and inflation factors on pricing and also to test the 
hypothesis of international pricing (see e.g. Stehle [1977]). These models are estimated assuming a 
conditional approach and using the Fama and MacBeth’s [1973] methodology to obtain the series of 
conditional betas and risk premiums associated to each factor of risk (see e.g. Ferson and Harvey 
[1991, 99]). 

Our results are referred to the whole period 1993-04 and four subperiods 1993-96, 1997-98,   
1999-00 and 2001-04, and can be summarized as follows. First, we find empirical evidence about the 
existence of a specific (non-diversifiable) country risk significant all the while and for the subperiods 
before 2001. Second, the betas associated to the market, the domestic factor, the inflation and the 
exchange rate are time-varying through the period and significant all the while for 75%, 66.7%, 6.38% 
and 0% of the countries respectively; and the ones associated to inflation and common exchange rate 
are also significant for one or more subperiods for 91.7% of countries. Furthermore, domestic, 
inflation and exchange rate risks are significantly priced by the market even in the last subperiod. 
Third, we confirm the evidences presented by Carrieri [2001] and De Santis, Gerard and             
Hillion [2003] upon the time-varying nature of risk premiums depending on economic conditions, 
institutional environment and the increase of the degree of integration of European stock markets 
throughout the 90’s. But, we obtain additional evidence which shows that the integration of markets 
has been neither progressive nor uniform between counties and assets. Whereas the ICAPM is the best 
international asset pricing model to explain the returns of country portfolios in the subperiod from 
2001 to 2004, the best ones for sector and size-book portfolios are an integrated version (with 
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domestic risk significantly priced) of the Grauer, Lizenberger and Stehle model (see Grauer, 
Litzenberger and Stehle [1976]) and the Solnik-Sercu model (see Solnik [1974a] and Sercu [1980]) 
respectively in the same subperiod. Finally, our study upon the dynamics of conditional risk premiums 
after the euro adoption shows a substantial forecast response of the domestic risk premium to the 
unexpected shocks of the inflation and exchange risk premiums. Therefore the inflation and the 
exchange rate of euro are factors which could affect negatively in the future of the process of 
European financial integration. 

The rest of the paper is organized as follows. Section 2 outlines the ICAPM and the other three 
international asset pricing model in their original and integrated versions and lays out our econometric 
approach. Section 3 describes the data and the portfolio construction methodology. Section 4 discusses 
the empirical results and Section 5 concludes the paper with a summary. 

2. INTERNATIONAL ASSET-PRICING MODELS, INTEGRATION AND METHODOLOGY 

Over the last forty years, financial markets have become more open to foreign investors and a vast 
literature looks at the effects of this liberalization on asset prices (see for instance the review of Solnik 
[1977], Stulz [1995] and Karolyi and Stulz [2003]). The purpose of this Section is not summarize this 
literature but present a brief of the main international models, examine how to implement an empirical 
test of integration (see e.g. Solnik [1974b], Stehle [1977] and Hardouvelis, Malliaropulos and Priestley 
[2006]), and outline our econometric approach and methodology. 

2.1.  THE FOUR MODELS INTERNATIONAL CAPM AND THEIR INTEGRATED VERSIONS 

In an international setting, two main assumptions are considered in order to evaluate the level of 
financial integration: identical vs. different consumption opportunity sets and identical vs. different 
investment opportunity sets across countries. The consumption opportunity sets differ across countries 
when the relative prices of goods depend on where they are located and/or there are differences 
between the existing goods in each country and/or there are differences in tastes that determine a 
different basket of goods. Whereas investment-opportunity sets differs across countries when the 
barriers to the investment introduce a wedge between returns on assets for residents and for 
nonresidents. 

The International Capital Asset Pricing Model (ICAPM) assumes that financial markets of K+1 
countries are perfect, so transportation costs, tariffs, taxes, transaction cost and restrictions to short 
sales do not exist. And each investor is a price-taker, has the same information and is risk-averse. 
Consequently, the world market portfolio is efficient and the expected excess return1 of asset j (over 
the risk-free interest rate expressed in terms of the reference currency K+1) obeys the following 
equation: 

w
j

w
0jk β γ  γ )E(r +=  [1]

where )E(rjk  is the expected excess of asset j in county k; wγ is the expected excess return (market 

risk premium) of the world market portfolio; and w
jβ  is the regression beta of asset j with the excess 

return on the world market portfolio. The original ICAPM implies that 0 γ0 = , but including this 

parameter the equation [1] although Black [1972]-type version of the model. 

                                                 
1 This equation is also fulfilled by nominal returns if the asset in country k with a risk-free nominal return in 
reference currency  has a beta equal to zero in terms of pricing equation and the inflation is nonstochastic or 
uncorrelated with nominal asset returns in that currency (see Stulz [1995]). 
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If we assume that inflation is stochastic and the consumption opportunity sets across countries are 
identical the world market portfolio is also efficient, but the expected excess return satisfy the Grauer, 
Litzenberger and Stehle [1976] model (GLS):  

π
jk

π
1K

w
j

w
0jk βγβ γ  γ )E(r +++=  [2]

where π
1Kγ +  is the expected excess return (inflation risk premium of the reference country) of a 

portfolio which is as highly correlated as possible with the inflation rate in reference country K+1, and 
π
jkβ  is the regression beta of asset j in country k with the inflation of country K+1. 

This hypothesis can be weakened assuming that the investors of the K+1 countries have 
potentially different consumption preferences. Under this assumption the world market portfolio is not 
efficient and turns into a component of the new efficient portfolio2, and the previous models do not 
hold. Solnik [1974a] and Sercu [1980], and Adler and Dumas [1983] formulate their international 
asset pricing models in this new context. Solnik [1974a] and the revised version of his model as it 
appears in Sercu [1980] (S-S) assume that for each country there is a good whose price is constant in 
the currency of that country; there are as many goods as there are countries investors consume only the 
good that has zero inflation in their country or inflation is nonstochastic and the investment 
opportunity set is constant. Hence the investor of country k holds a combination of the world market 
portfolio and the bond of their country, and the expected excess return must satisfy the following 
equation: 

∑ =
++=

K

1k
f
jk

f
k

w
j

w
0jk βγβγγ)E(r  [3]

where f
kγ  is the expected excess return (exchange risk premium of country k) of a portfolio which is 

as highly correlated as possible with the return of bond of country k expressed in the reference 
currency (i.e. the exchange rate between currency k and the reference currency K+1) and f

jkβ  is the 

regression beta of asset j in country k with the exchange rate between currencies k and K+1. 

Finally, the Adler and Dumas [1983] model assumes that inflation is stochastic and investors 
measure inflation by different prices indexes. Therefore the investor of country k holds a combination 
of the world market portfolio and an inflation hedge portfolio, and the expected excess return can be 
written as: 

∑ +

=
++=

1K

1k
π
jk

π
k

w
j

w
0jk βγβγγ)E(r  [4]

where π
kγ  is the expected excess return (inflation risk premium of country k) of a portfolio which is as 

highly correlated as possible with the inflation rate in reference country k and π
jkβ  is the regression 

beta of asset j in country k with the inflation of country k. 

The models described in [2], [3] and [4] allow us to test for the pricing of exchange rate and 
inflation risk, but not their relative importance. To test the latter hypothesis, following Vassalou 
[2000], we have to “nest” the three models into one specification3 (we call it AD model) in the 
following manner: 

∑∑ =

+

=
+++=

K

1k
f
jk

f
k

1K

1k
π
jk

π
k

w
j

w
0jk βγβγβγγ)E(r  [5]

where the inflation terms are stated in the reference country K+1.  

                                                 
2 These models collapse into the ICAPM (in real returns) when investors have logarithmic utility because, in that 
case, investors’ portfolios do not depend on the currency (see e.g. Adler and Dumas [1983] and Stulz [1995]). 
3 It is important notice that [5] does not include the model [4] strictly because the inflation terms are stated in the 
reference country rather than in local currency. 
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The hypothesis about a common risk premium across countries and consequently financial market 
perfectly integrated, is assumed implicitly in the ICAPM and GLS formulations because for these 
models the purchasing power parity holds and in the S-S model because the risk associated with the 
currency can be perfectly hedged4. And this hypothesis is also accepted (explicitly) in the Adler and 
Dumas [1983] and our AD model when these models are estimated assuming the same value of risk 
premium across countries. Thus we can measure the impact of market, inflation and exchange rate 
risks on pricing but we cannot test if the market is also pricing domestic risks. To evaluate if the 
market is integrated, following the methodology proposed by Stehle [1977], we have to estimate the 
integrated versions of the ICAMP, GLS, S-S and AD models and test if the domestic premium risk 
(risks diversifiable international but not domestically) is zero. To do that, we overparameterize the AD 
model (we name it integrated AD model) in the following manner: 

∑∑ =

+

=
++++=

K

1k
f
jk

f
k

1K

1k
π
jk

π
k

d
jk

dw
j

w
0jk βγβγβγβγγ)E(r  [6]

where dγ  is the expected return (domestic risk premium of country k) of an orthogonal domestic 

factor, d
jkβ  is the regression beta of asset j in country k with the orthogonal domestic factor of country 

k, and this orthogonal domestic factor of country k is the equally weighted index corresponding to the 
residuals obtained from the projection of the excess returns of domestic market portfolio in country k 
( kr ) on the excess returns of world market portfolio ( wr ) through the regression: 

1K1,...,k  ,erβαr kw
dw
k

dw
kk +=++= . 

It is worth noticing that ICAPM, GLS, S-S and AD models in their original and integrated 
versions are based on the assumption that first and second moments are constant. Hence, the marginal 
and conditional moments are identical and the investment opportunity sets are also identical across 
countries. 

2.2. ECONOMETRIC APPROACH 

In order to make our study we have to introduce some additional econometric specifications into the 
previous models. Firstly, we are interested in analyzing the integration of European stock markets as a 
process where consumption opportunity and investment opportunity sets across countries are subject 
to an evolution due to the political and economic agreements signed to extend European integration 
and the effect of the economic cycle. Therefore, we will assume that the previous theoretical models 
are satisfied in a conditional form (this is, that their first and second moments are the result of the 
available information) and we will estimate the models conditionally applying the scaling procedure5 
proposed by Cochrane [1996]. In this paper two instrumentals variables have been chosen for their 
capacity to predict the evolution of financial markets in the long-medium and short term6: the dividend 
yield on the European equity index (div) and the UK term spread (term) defined as the difference 
between four and one year Treasury bonds. Secondly, because exchange and inflation rates tend to 
move together to a large extent, the inclusion of changes of several inflation rates and/or several 
exchange rates in the same regression could create severe multicollinearity problems. To diminish this 
problem and increase the efficiency in the estimation of risk premiums simultaneously we propose 
adapting to the European stock market the reduction of dimensionality in the exchange and inflation 

                                                 
4 See the section VII of Adler and Dumas's [1983] paper and specially footnote number 86. 
5 Whereas in the scaling procedure the dynamics are introduced in the discount factors of the equation of 
valuation of the asset pricing model, in the alternative solution proposed by Dumas and Solnik [1995] the 
dynamics are introduced on the risk premiums directly. 
6 See e.g. Fama and French [1988, 89], Cochrane [1996] and Ferson and Harvey [1991, 99]. 
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rate variables suggested in Vassalou’s [2000] paper. Thus, we summarize the information on twelve 
inflation rates by means of two indexes: the UK inflation factor ( ir ) and the excluding-UK inflation 

factor ( Dr ). Both calculated from the residuals (representing unexpected inflation), get after filtering 

the inflation series using an ARIMA(0,1,1) model and expressed in pounds sterling. The former is 
calculated from the innovations of UK inflation rates and the latter is the GDP weighted index of the 
innovations of all countries in our sample other than the United Kingdom. 

As regards to the eleven/one exchange rates variables, we construct two indexes: the common 
exchange factor which measures movements of exchange rates that tend to be common across 
countries, and the residual exchange factor which aggregates the fluctuations of exchange rate that are 
specific to the individual countries. Our procedure involves the following steps. Our sample spans 
from January 1993 to December 2004, this is a total of 144 monthly observations that we separate into 
two groups: the pre-euro period (from 1 to 72) and the after-euro7 one (from 73 to 144). For the 
observations of pre-euro period we project the changes (in logs) in each of the K countries on the 
remaining K-1 exchange rates through the following regression for k=1,2,…,11: 

∑
≠

++=
kj

k
f
jjl0k

f
k erδδr  [7]

where f
kr  is the logarithmic change in exchange rate of the country k, ek represent the residual 

component of f
kr , k0k

f
kk eδrk −−=  is the common (or systematic) component of the K exchange 

rates; and kkn kk −= is the deviation of the common component of the K exchange rates from its 

mean. Then we construct two equally weighted indexes corresponding to the two sets of residuals for 

pre-euro period: the common exchange factor defined by ∑
=

=
11

1k
kn11

1rλ  and the residual exchange 

factor defined by ∑
=

=
11

1k
k

e e11
1r . For the rest of the sample (after-euro period) we simply define this 

factor as f
euro

λ rr =  and 0re =  respectively. The reference currency of this study is the pound sterling. 

Based on the data transformations and the conditional approach followed in this paper, we state 
the integrate AD model in its marginal version (the remaining models can be considered as a particular 
case of this one) as follows: 

term
j

termdiv
j

divtermλ
jk

termλtermD
jk

termDtermi
jk

termi

termd
jk

termdtermw
j

termwdive
jk

divedivλ
jk

divλdivD
jk

divDdivi
jk

divi

divd
jk

divddivw
j

divwe
jk

eλ
jk

λD
jk

Di
jk

id
jk

dw
j

w
0jk

βγβγβγβγβγ

βγβγβγβγβγβγ

βγβγβγβγβγβγβγβγγ)E(r

+++++

++++++

++++++++=

⋅⋅⋅⋅⋅⋅

⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅

⋅⋅⋅⋅

 [8]

where )E(rjk  is the expected excess of asset j in county k (k=1, …, 12) expressed in pounds; Fγ , 

F=w, d, i, D, λ, e are the risk premiums associate with the world market, domestic, UK inflation, 

excluding-UK inflation, common exchange and residual exchange factors respectively; F
jk

w
j β ,β , F=d, 

i, D, λ, e are the beta risks of asset j with the world market, domestic, UK inflation, excluding-UK 

                                                 
7 Although strictly speaking Greece switch to euro on 1 January 2001 and we have to distinguish two after-euro 
subperiods from 72 to 96 and from 97 to 144. Both the stability of the drachma in the period from 72 to 96 and 
the high correlation of the factors considering two subperiods or the whole period: 0.99371 and 0.96889 for the 
common and residual exchange factor respectively make this distinction worthless. 
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inflation, common exchange and residual exchange factors respectively; IFγ ⋅  and IF
jk

Iw
j β ,β ⋅⋅ , F=w, d, i, 

D, λ, e, I=div, term have the same interpretation but referred to the cross effects of each risk factors 

with the economic cycle; and Iγ  and I
jβ  I=div, term are the risk premiums and beta risks associated 

with the economic cycle. 

To estimate the models (see general expression in equation [8]) we use monthly total returns and 
the two-stage procedure proposed by Fama and MacBeth [1973]. This classic methodology offers 
some appealing features for this study. This method generates the series of conditional betas and risk 
premiums associated to each factor of risk and it allows the analysis of the contribution of changes in 
beta and changes in the risk premium in stock returns8. Furthermore, this conditional series, given 
information available at month t-1, incorporate the changes of the market as a result of the European 
integration process progressively allowing the study of the gradual integration process of change. 

Each model is estimated using a two-stage procedure. In the first step we obtain the series of 
conditional betas associated to each factor regressing using ordinary least squares (OLS) method the 
excess returns on each risk factor9 for the time series of months t−48 to t−1. The slope coefficients in 
the time-series regressions provide the conditional beta given the information available at month t−1. 
The second step is to estimate the corresponding cross-sectional regression10 for each month of the 
excess returns on the estimated betas. These cross-sectional regressions, which provide the conditional 
series of risk premiums, are estimated using the seemingly unrelated regression (SUR) method for the 
previous 48 monthly observations and iterating on the weighting matrix and coefficient vector 
simultaneously. Then, the risk premiums are jointly estimated using SUR from the series of 
conditional risk premiums. We also obtain the individual t-statistic for testing the hypothesis than each 
average premium is zero and the joint Chi-squared statistic for testing the hypothesis that all the risk 
premiums are equal to zero. 

Additionally, to compare the relative performance of the models we estimate using the same 
procedure two benchmark models: the static null regressing the excess returns on a constant and the 
conditional null regressing the excess returns on a constant and the betas of instrumental variables, and 
we compute several measures of performance: (i) the percentage of variance explained by each model 
over the benchmark models and, in the case of positive percentage, the corresponding likelihood ratio 
test; (ii) the individual and joint mean tests to contrast if the residuals of each model are equal to zero; 
and (iii) the likelihood ratio tests between nested models. According to these statistics we define the 
best model as one with the following properties: it is not significantly worse than another, we accept 
the joint test of mean equal to zero for their residuals, and it explains the largest percentage of variance 
over the benchmark models. 

                                                 
8 Despite the GARCH methodology (see De Santis and Gerard [1997]) offers an alternative method that allows 
the specification of time-varying of risk, this is not appropriate for this study because it assumes a dynamic 
structure for the excess of returns and risk premiums that do not adjust with our descriptive statistics of these 
series (see Section 3.2). 
9 Other possibility is to estimate the betas jointly according to the most general specification with all the risk 
factors. The advantage is the reduction of the multicollinearity problems, but the disadvantage is the different 
economic interpretation of these betas. 
10 To implement this method in the S-S and AD models it is worth to notice that the residual exchange risk factor 
disappear in the 73 observation, therefore the series of conditional betas associated with the residual exchange 
has just 72 observations and the regression model changes and, consequently, the series of conditional risk 
premium are estimated separately for the subperiod 1 to 72 and 73 to 144 and the series of conditional risk 
premium associated with the residual exchange rate has also 72 observations. 
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3. DATA, PORTFOLIO CONSTRUCTION AND SUMMARY STATISTICS 

Our study uses monthly total stock returns from twelve countries namely Austria, Belgium-
Luxemburg11, Finland, France, Germany, Ireland, Italy, Netherlands, Portugal, Spain (Euro Zone) and 
United Kingdom (our reference country), and comprises the period from January 1993 to December 
2004. These stocks are classified into three sets: the national market set which includes twelve 
portfolios, the sector set with ten portfolios and the size-book set with nine portfolios. In this Section 
we offer a description of the data used in our evaluation and upon the construction of the asset sets, 
and we provide a summary of descriptive statistics. 

3.1.  DATA 

Our sample runs form January 1993 to December 2004, a period which comprises the most relevant 
dates of the European integration process from the creation of the Single Market (01/01/93) and 
European Union (01/10/93) to accession treaties with the East European countries. In the rest of paper, 
for the best understanding of the integration process and empirical results, we will distinguish four 
indicative subperiods: (i) from January 1993 to December 96: Creation of the Single Market, (ii) from 
January 1997 to December 98: The Amsterdam Treaty, (iii) from January 99 to December 2000: The 
adoption of Euro, and (iv) from January 01 to December 04: The Nice Treaty and Stability Programs. 

We get the monthly total stock returns series used in this paper from the files of ECOWIN. To 
obtain these series: we download the series of daily prices, dividends and exchange rates and calculate 
the monthly total returns from the monthly prices expressed in pounds sterling (our reference 
currency) that we get spreading evenly the dividends after taxes throughout each year. To make a 
correction for taxes we use the one proposed by STOXX in the construction of its indexes: Austria 
25%, Belgium-Luxembourg 25%, Finland 29%, France 25%, Germany 21.1%, Greece 0%, Ireland 
20%, Italy 27%, Netherlands 25%, Portugal 25%, Spain 15% and the United Kingdom 0%. Our data 
includes (after filtering to remove those assets without information about dividends) 1726 security 
returns: Austria 62, Belgium-Luxembourg 42, Finland 119, France 262, Germany 267, Greece 23, 
Ireland 50, Italy 129, Netherlands 139, Portugal 18, Spain 53 and the United Kingdom 562. From this 
total stock returns series we construct our twelve equal weighted country portfolios. Table 1 shows the 
contemporaneous correlations and autocorrelations up to six month lag between our country portfolios 
and its correspondent national market index. The twelve  benchmark indexes12 are: ATX, BXS, the 
Finland Index, CAC40, DAX30, the SE General Index, the Irish SE, MIB30, AEX, the BTA General 
Index, IBEX35 and S&P150. It is worth noticing that all these correlations are significant at the 1% 
level with values in the range [0.37391, 0.83825], showing that our sample constitutes a good 
representation of European financial markets. 

In the rest of the paper, we proxy the European (Euro Zone plus United Kingdom) stock market 
portfolio with the index Dow Jones STOXX-600 downloaded from STOXX website. All the excess 
returns are calculated in excess of the 3-month UK Treasury bond return facilitated by the Bank of 
England. And the series of inflation rates and GDP data are obtained from EUROSTAT. 

The instrumental variables dividend yield and UK term spread are obtained from the series of 
monthly prices of index Dow Jones STOXX-600 with and without dividend adjustments facilitated by 
STOXX and the spot 1-year and 4-year UK Treasury bond returns from the Bank of England 

                                                 
11 Our database does not distinguish between Belgium and Luxemburg stock markets so both stock markets are 
considered as one market in the rest of paper. 
12 All the data are obtained from ECOWIN and with the exception of Greece (in this case we cannot obtain 
information about dividends) are monthly total returns. The comparison is performed in pounds sterling. 
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respectively. Finally, the data to compute the book-size portfolios are also extracted from the files of 
ECOWIN. 

3.2.  PORTFOLIO CONSTRUCTION AND DESCRIPTIVE STATISTICS 

We consider three sets of test assets: the national market portfolios, the sector portfolios and the book-
size portfolios. The national market set of assets consists of twelve equal weighted country portfolios 
constructed from the 1726 monthly total stock returns series including a firm in his country portfolio 
in every month for which price and dividend data are recorded by Ecowin.  

Table 2 reports a summary statistics for the national market portfolios, risk factors                     
and instrumentals. The statistics are means, standard deviations, Jarque-Bera statistic, Ljung-Box Q-
statistics of the original series and the square series up to order 6, 12 and 24 of the total return series, 
and the mean statistics of the excess total return series for all the sample and the four subperiods. Our 
evidences coincide with result from previous studies and we reject the hypothesis of normality at any 
level for all the series with the exception of Greece returns. There are also evidences about significant 
dynamic structure in means and variances but the AR and GARCH models do not represent these 
dynamics accurately. The average excess returns are not significant and negative for any portfolio for 
the whole period, and they are significant at 5% level and positive for France, Ireland, Spain and the 
United Kingdom. 

Although this asset set provides us with the information about the integration level of domestic 
markets, we cannot assume that the degree of integration is homogeneous and independent of the 
characteristics of the assets because it is known that the risk premium to the risk factors is not the 
same for every industry or firm (see e.g. Jorion [1991] and Dahlquist and Sallstrom [2002]). So it is 
worth for learning to manage specific risks and discriminate between different asset pricing models, 
considering two additional sets related with sector and size characteristics. The higher dispersion in 
average returns of sector and size than national portfolios can be seen in Figure 1, where average 
returns and standard deviations are depicted. The sector set consist of ten equal weighted sector 
portfolios constructed by assigning each stock to one of the RBSS economic sectors according to the 
information facilitated by REUTERS. And the size-book set consist of nine equal weighted size and 
book-sorted portfolios. To construct these portfolios we rank all the stock according to their average of 
market capitalization at December 31 from 1992 to 2003 and then sort into three categories. Within 
each of these three categories, we further sort all assets into three categories based on their average of 
book-to-market ratio13 at the same date. 

Table 3 provides the summary statistics for the sector and size-book portfolios. The results are 
very similar to the ones discussed for the national market portfolios. We reject the hypothesis of 
normality at 5% level for all the portfolios with the exception of LH, LM and MH for the size-book 
asset set; AR and GARCH models are not adequated to describe dynamics in mean and variance; and 
the average excess returns are not significant and negative for any portfolio for the whole period, 
specifically they are significant at 5% level and positive for 50 % of sector portfolios and 44.44 % of 
size-book portfolios. 

As regards the summary statistics for the risk factors (see Table 2), the hypothesis of normality is 
rejected at 5% level for every factor with the exception of the residual exchange factor and the average 
means are also not significant for any risk factor all the while. In reference to the instrumental 

                                                 
13 The information used to calculate the numerator of the ratio book-to-market is the stockholders equity of all 
countries with the exception of Germany. In this case, the data facilitated by Ecowin is the long-term debt 
instead. 
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variables the descriptive statistics (see Table 2) confirm the previous work (see Fama and French 
[1988, 89]) both series are very persistent and the autocorrelations of dividend yield are higher than 
the ones of UK term spread14 but they show some tendency towards mean reversion. Despite we 
cannot reject at 10% level the hypothesis of unit root for both variables; we reject this hypothesis at 
this level for the longest period from January 1990 to December 2004 (see ADF statistics in Table 2). 

4.  EMPIRICAL RESULTS 

We now turn to the main aim of this paper, namely to investigate the process of integration of 
European financial markets and the effects of exchange rate and inflation on this process. To start this 
analysis it is worth stressing that we are studying a process of changes and take all the period globally 
hides the most relevant results. We will begin with a discussion of our results for the whole period 
from January 1993 to December 2004. 

Tables 4 and 5 present the estimated beta risks for our six sources of risk using the national market 
set, and sector and size-book sets respectively. We observe that the domestic risks are significant (and 
positive) at 5% level for 66.7% of country portfolios, 50% of sector portfolios and 33.33 % of size-
book portfolios. In contrast the inflation and exchange rate risks are significant at 5% level for a mere 
6.4%, 29.8% and 0% of country, sector and size-book portfolios respectively. Although these early 
results all the while seems to show that the market is not integrated and the effects of inflation and 
exchange rate are not specially significant, it is also obvious at this point the time-varying nature of 
this risks. If we repeat the estimation and mean tests for the four subperiods (not include in the paper 
to save space) we observe that inflation and common exchange risks are significant (for at least one 
subperiod) for 91.7% of the country portfolios, 90% of sector portfolios and 100% size-book 
portfolios15, and residual exchange risks are significant for 50%, 30% and 55.5 % of country, sector 
and size-book sets. 

The estimation of the proposed asset pricing models (see estimation results in Tables 6 and 7, and 
diagnostic tests in Table 8) also indicate that the European financial markets do not make a common 
valuation of these risk for whole the period. None of the models explain a positive percentage of 
variance over the benchmark models, and there is either a common best asset-pricing model for every 
set. In any case, the best models are the integrated AD model for country portfolios, the S-S model for 
sector portfolios and the model AD for size-book portfolio. Therefore, the evidences about the 
integration of European financial market considering all the period are inconclusive. 

We will dedicate the rest of the Section to study the evolution of integration process through this 
period analysing evidences for four indicative subperiods: (i) from January 1993 to December 96, (ii) 
from January 1997 to December 98, (iii) from January 99 to December 2000, and (iv) from January 01 
to December 04. For this analysis, we proceed in four stages. First, we study the existence of a specific 
(non-diversifiable) country risk and their evolution during this period. Second, having established that 
these specific country risks tend to disappear throughout the period, we show the persistence of 
significant domestic and exchange beta risks. Third, we demonstrate that these time-varying beta risk 
are priced by the market. And finally, we analyse the time-varying risk premiums associated with 
domestic, exchange rate and inflation risks and the effects of the two latter on the former. 

 

 

                                                 
14 According with the usual interpretation of a dividend yield related to more persistent aspects of business 
conditions and a term spread related to short-term variation in business conditions. 
15 The exceptions are Greece and Energy. 
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4.1.  EXISTENCE OF A SPECIFIC (NON-DIVERSIFIABLE) COUNTRY RISK 

We start our study analysing the existence of a specific (non-diversifiable) country risk. Though this 
paper, every asset-pricing model is defined assuming a common risk premium for every diversifiable 
source of risk, so it implicitly accepts and quantifies (in their integrated version) the hypothesis of a 
market completely integrated. In this Section we will evaluate the hypothesis of a market partial 
integrated where there is a common valuation of diversifiable risks but it is also possible the existence 
of a specific country risk. The model to test the existence of such specific risks (expressed in their 
marginal form) is the following segmented AD model: 
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 [9]

where 0kγ  is the specific (not-diversifiable) risk of country k. This model nests the other asset-pricing 

models into one specification and therefore it allows us to evaluate the relative importance of these 
possible risks. 

Table 6 shows the results from the estimation of this segmented AD model and the best model to 
represent total returns of country portfolios for each period and Panel A in Table 8 their diagnosis 
tests. It is worth noticing that the segmented AD model does not give a good representation of our data 
all the while: the percentage of variance over the benchmark models is negative and the minimum of 
the group and its estimation is not unbiased. The estimation for subperiods and the summary series of 
specific risks computed will show that these specific risks have progressively reduced during the 
period from 1993 to 2004. 

The results from the estimation for the four subperiods can be summarized as follows. The 
diagnostic tests show that the best model for the subperiod 1993-96 is the segmented AD model. This 
model is significantly better at 1% level than both benchmark models and the integrated AD model, 
though its estimation is jointly biased at 5% level. All specific country risks are jointly and 
individually significant at 1% level and positive for every country with the exception of Austria. In 
addition, the domestic, excluding-UK inflation, common and residual exchange risks are also 
significantly priced at 1% level. The integrated AD model is the best model for the subperiod 1997-98 
being significantly better at 5% level than both benchmark models, though their estimation is also 
jointly biased at 5% level. The UK and excluding-UK inflation and common and residual exchange 
risks are significantly priced at 1% level, but the domestic risk is not significantly priced at 10% level. 
In the subperiod 1999-00 the integration process recedes and the best model for explaining returns is 
the segmented AD model. Now, the percentage of variance explained for the model versus the 
benchmark models is positive but not significantly positive at 5% level, and we cannot reject the joint 
test of mean of residuals equal to zero at 5%. As regards the estimation results: all specific country 
risks are jointly significant at 1% level, all specific country risks are also individually significant at 1% 
with the excepting of Belgium, Netherlands and Spain and positive with the exception of Austria. In 
addition, the domestic and common exchange risks are significantly priced at 1% level whereas the 
inflation risk is not priced at 10% level. During the subperiod 2001-04 the integration process 
recovers positions and the ICAPM is the best model. The estimation is unbiased and the percentage of 
variance explained for the model over the benchmark models positive. Furthermore, the specific 
country risks estimated in the segmented AD model are jointly not significant at 10% level. 
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Since the results for subperiods 1993-96 and 1999-00 show the existence of a specific country risk 
significantly priced, it is worthwhile to examine the tendency of these specific country risks through 
this period of time. To implement this study our procedure is as follows. First, we calculate three 
series summarizing the information of the twelve conditional series of specific country risks obtained 
from the second stage of Fama and MacBeth’s [1973] estimation of the segmented AD model. We will 
denote these series by average-γ0, lowest-γ0 and highest-γ0. The series average-γ0 is the average of the 
twelve conditional series of specific country risks, the series lowest-γ0 is the average of the three 
lowest (in absolute value) specific country risks and the series highest-γ0 is the average of the three 
biggest ones. And second, we regress these series using weighted least squares estimation16 on the 
constant, three dummies (to measure the incremental effect of second, third and forth subperiod), the 
own series lagged by one month and five economic variables which provide information about the 
economic cycle17: the excess of European market, SMB, HML and both instrumental variables also 
lagged by one month. 

Panel A in Table 9 summarizes the results from these estimations. We observe that all the series 
have decreased through the period as a function of changes in economic conditions and the 
institutional environment18. Furthermore, these reductions are significant at 5% level for 1997-98, 
1999-00 and 2001-04 subperiods. So we must conclude that the recession on the European integration 
process during the period from 1999 to 2000 was due to the increase of domestic risk premiums and 
not to an increase of specific country risks. On the other hand, the same regression allows us to 
quantify the significance of these specific country risks in every subperiod. The results are as follows: 
the three summary series are significant at 5% level and positive for the subperiod 1993-96, the series 
average-γ0 and highest-γ0 remain significant at 5% level and positive for the subperiods 1997-98 and 
1999-00, and average-γ0 is the only summary series that remains significant at 5% level and positive 
for the subperiod 2001-04. It is worthy of attention for the latest subperiod than the countries with 
lowest specific risks are Belgium, Spain, Italy and Ireland and the countries with highest ones are 
Austria, Greece, Portugal and the United Kingdom. 

Overall, according to the conclusions in Hardouvelis, Malliaropulos and Priestley [2006] the 
reported results show that the European financial markets are converging towards an integrated 
market. However the significance of the summary series average of the twelve specific country risks 
must be considered as a warning about this process and indicates that there are frictions in the market 
that must be reduced persisting in the development of strategies of harmonization among markets. 

4.2.  STRUCTURAL CHANGE IN THE BETA RISKS 

Let us turn our attention to the series of beta risks associated to market, domestic, inflation and 
exchange rate risks. In this Section we will examine whether these risks are time-varying as a function 
of changes in economic conditions and the institutional environment, and if the magnitudes of these 
risks (and hence the risk premium component in the asset-pricing equation) are related to the 

                                                 
16 Each weight series is obtained from the regression of the squared series on the constant and the three dummies 
using the same estimated coefficient all the while. 
17 The excess of market returns has been used to foresee the economic cycle in several paper such as Fama and 
French [1988, 89]. In addition, the portfolios SMB and HML are computed from the size-book portfolios using 
the expressions: SMB=(LH+LM+LL-HH-HM-HL)/3 and HML=(LH+MH+HH-LL-ML-HL)/3, and can be 
interpreted simultaneously as factors of risk (see e.g. Fama and French [1995, 96]) and predictors of economic 
cycle (see Liew and Vassalou [2000] and Vassalou [2001]). 
18 The variable dividend yield contributes to explain the changes of gammas_0_m and gammas_0_b positively 
and significantly at 5% level, whereas the UK term spread contributes to explain the changes of the three 
summary series negatively and significantly at 1% level. 
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characteristics of assets. To implement this analysis we proceed, in a similar way than when we study 
in Section 4.1 the conditional series of specific country risks, as follows: summarizing the conditional 
series of beta risks for each factor and portfolio, which are obtained from the first stage of Fama and 
MacBeth’s [1973] estimation, in three summary series for each risk factor and set called with the name 
of the beta risk preceded by average, highest or lowest referring to the average of all the set, the three 
highest ones and the three lowest ones respectively; and implementing the corresponding regressions 
of each summary series on a constant, three dummies and the lagged economic variables. 

Panels B, C and D in Table 9 report the results from these regressions for all the series of beta 
risks using the country set, and for domestic, UK inflation, excluding-UK inflation and common 
exchange rate using the sector and size-book sets19. We will start with the results for national country 
set. Although the average beta risks for all country are nearly no significant and we cannot appreciate 
significant differences between countries and subperiods, these ones make visible when we 
considerate the lowest beta domestic, inflation and exchange rate risks. We can summarize the 
regression and related tests results as follows: (i) the average market risk is significant at 1% level and 
positive20 whereas the average domestic, inflation and exchange rate are no significant at 5% level;  
(ii) the lowest UK-inflation risk is increasing and it is significant at 5% level and negative for the four 
considered subperiods; (iii) the lowest excluding UK-inflation risk is decreasing and it is significant at 
1% level and positive for the four subperiods; (iv) the lowest common exchange rate risk is significant 
and positive; and (v) the lowest domestic risk is increasing and it is significant at 1% level and positive 
for the four subperiods, and the highest domestic risk is significant at 1% level for the period 1993-96 
and negative. The capacity of economic variables to explain these dynamics is weak: SMB and HML 
are significant at 5% and 10% level respectively for the average excluding-UK inflation risk; SMB 
and dividend yield and UK term spread are significant at 10% and 1% level respectively for the 
average common exchange rate risk; UK term spread is significant at 10% for the average residual 
exchange rate risk; and SMB is significant at 5% for the highest excluding-UK inflation risk, and 
dividend yield is significant at 5% level for the highest domestic, lowest excluding-UK inflation and 
lowest common exchange rate risks. 

Overall, the results for country portfolio show a reduction of the risks associated to inflation and 
exchange rate in accordance with the ICAPM model assumed for the period from 2001 to 2004. But 
also show that some countries are more sensible than others to domestic risk, and it is worth recalling 
that this risk seems to be priced in recession periods. For regulatory and managerial proposes is also 
worthy of notice that for the period 2001-04 the level of exposure to domestic, inflation and currency 
risks is as follows. The less exposed counties are Austria, Belgium and Netherlands to the domestic 
risk; Austria, Greece and Ireland to the UK inflation risk; Austria, Spain and Italy to the excluding-UK 
inflation risks; and Germany, Finland and United Kingdom to the common exchange rate risk. And the 
more exposed ones are Germany, France and Portugal to the domestic risk; Germany, France and 
Netherlands to the UK inflation risk; Germany, Greece and United Kingdom to the excluding-UK 
inflation risk, and Austria, Greece and Italy to the common exchange rate risk. 

The results for sector and size-book sets are similar to the ones discussed for national country set 
even thought the exposures to excluding-UK inflation and common exchange rate risks for some 
portfolios are larger. Similarly: (i) the average market risk of the sector portfolios is significant at 5% 
level and positive for the subperiods 1993-96 and 1997-98, and the lowest market risks of both sector 

                                                 
19 The rest of results from regressions for market and residual exchange risks are not included in the paper to 
save space. 
20 The lowest market risk is also significant at 5% level and positive. 
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and size-book portfolios are significant at 1% level and positive for the four subperiods; (ii) the lowest 
domestic risks of sector and size-book portfolios are significant at 5% and positive for the four 
subperiods whereas the highest ones are no significant at 5% level; and (iii) the lowest UK-inflation 
risk of sector portfolios is significant at 1% level and negative while the one of size-book portfolios is 
no significant at 5% level. And the differences, owing to exposure to excluding-UK inflation and 
common exchange risks, are the following. For sector portfolios, which is the set most sensible to 
these risks: (iv) the lowest excluding-UK inflation risk is significant at the 1% level and positive for 
the subperiods 1993-96 and 1997-98; and (v) the average and lowest common exchange risks are 
significant at 5% level and positive for the subperiods 1997-98, 1999-00 and 2001-04 and the highest 
one also significant but negative. For size-book portfolios (vi) the average common exchange rate risk 
is significant at 5 % level and positive for the subperiod 1997-98 and the highest one for the 
subperiods 1997-98, 1999-00, 2001-04. Related to the capacity of economic variables to explain these 
dynamics: the dividend yield is significant at 5% level for highest domestic, all UK inflation, average 
and highest excluding-UK inflation and all common exchange rate risks of sector portfolios; and for 
lowest market and domestic, all UK inflation, and average and highest excluding-UK inflation risks of 
size-book portfolios. And the UK term spread is significant at 5% for lowest and highest market, 
lowest UK inflation and highest excluding-UK inflation, and average and highest common exchange 
rate risks of sector portfolios. 

In conclusion, we observe according with an integrated market scenario that the beta risks 
associated to domestic, inflation and exchange rate tend to reduce throughout the period but this 
process is not concluded and is not also exempted from threats. It is also worthy of attention than the 
lowest domestic risks of all asset sets and the average, lowest and highest-common exchange risks of 
sector and the highest one of size-book portfolios still persist for the period form 2001 to 2004. 

4.3.  EVALUATION OF INTERNATIONAL ASSET-PRICING MODELS 

A further discussion of this issue requires come back to the evaluation of international asset-pricing 
models. In Section 4.1 we established the best model for explaining the country portfolios returns all 
the while and for the four subperiods of this study, but the new evidences of Section 4.2 about the 
highest exposure to inflation and exchange rate risks of the sector and size-book portfolios and the 
several papers establishing differences between the risk premiums due to own firm hedging strategies 
(see e.g. Geczy, Milton and Schrand [1997]) and/or investor strategies associated to country, industry, 
size and book ratio of firms (see e.g. Roll [1992], Heston and Rouwenhorst [1994], Griffin and 
Karolyi [1998] and Petrella [2005]) justify this new attempt for the sector and size-book sets. 

Table 7 resumes the results from the estimation for sector and size-book sets and Table 8 their 
performance statistics. As it was pointed at the introduction of Section 4, although the chosen models 
are the integrated AD model for country portfolios, the S-S model for sector portfolios and the model 
AD for size-book portfolio, the diagnosis tests for the whole period and so estimation results are 
inconclusive. Hence, it is worthwhile to evaluate the international asset-pricing models by subperiods. 

The results from the estimation for the four subperiods can be summarized as follows. We noticed 
at Section 4.1 that the segmented AD model is the best model for explaining country portfolios returns 
for the subperiod 1993-96. This partial integration scenario with significant specific country risks 
deserves a special care in the interpretation of our estimation results for sector and size-book portfolios 
and gives an explanation for the bad performance of all asset-pricing models for this data. In spite of 
his bad performance, the preferred model for this subperiod is the GLS model for sector and size-book 
portfolios. Besides, the market premium is significant at the 1% level and negative (while it is positive 
for national country set) and the UK inflation premium is significant at 1% level (while it is not 
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significant at 5% level for country portfolios) and positive. In the subperiod 1997-98 the domestic risk 
left to be significant priced by the market for country portfolios thought both inflation and exchange 
rate risks remain significantly priced. The best models for sector and size-book sets are the integrated 
GLS model (whose domestic premium is also not significant at 10% level) and the ICAPM 
respectively. Thus the European financial markets push ahead the integration process. In addition, the 
market premium is not significant at 10% level for sector portfolios and significant at 1% level and 
negative for size-book portfolios. Our previous results for the subperiod 1999-00 and country 
portfolios point to a recession in the integration of European stock markets with the reappearance of 
domestic risks significantly priced. With reference to sector and size-book sets the best models are the 
ICAPM for sector portfolios and the AD model for size-book portfolios. None of them includes a 
domestic premium but the excluding-UK inflation and exchange rate premiums are now significantly 
(at 1% level) priced. As regards to the market risk premium it is significant at 1% level for sector and 
size-book assets but is negative for sector portfolios. Singularly, because the best model for country 
portfolios is the ICAPM, the evidences of integration of market for the subperiod 2001-04 are weak 
when we consider sector and size-book sets. The best asset-pricing models are the integrated GLS 
model for the sector portfolios and the integrated S-S model for the size-book portfolios. Furthermore, 
the domestic risk premium is significant at 1% level and negative for sector portfolios, and also 
significant at 1% level but positive for size-book portfolios. With reference to the rest of risk 
premiums: the UK-inflation risk premium is significant at 1% level and negative for sector set, the 
common exchange rate risk premium is significant at 1% level and positive for size-book set, and the 
market risk premium is significant at 1% for both sets but negative for size-book portfolios. 

The overall performance of these models for sector and size-book portfolios is poorer than for 
country portfolios since the estimations are unbiased excepting for subperiod 1993-96 and size-book 
assets but the percentage of variance explained for the model versus the benchmark models is positive 
only for subperiod 1999-00 and size-book portfolios and for subperiod 2001-04. But, interestingly the 
estimated domestic coefficient, inflation and exchange rate coefficients from the integrated AD model 
for sector and size-book portfolios suggest an effect of compensation between the domestic risk 
premium and the inflation and exchange rate risk premiums. We will investigate this mechanism in the 
next Section. 

To sum up, our results indicate that the domestic risks, which are statistically significant for 
portfolios of all asset sets, are also significantly paid by the market for sector and size-book portfolio. 
This is, for those assets which are actually more sensible to inflation risks and especially to exchange 
rate risks. Therefore, the integration process does not extend their effects among all assets equally and 
we can talk about more or less integrated asset sets. To make a quantification of the mis-specification 
errors for subperiod 2001-04 when we assume an ICAPM model independently of the characteristics 
of assets we estimate, using the mean of the average beta risks series an overvaluation of excess total 
returns of 12.17% for sector assets and an undervaluation of 119.50% for size-book assets. 

4.4.  STRUCTURAL AND RELATIVE CHANGES IN THE RISK PREMIUMS 

We will conclude this study examining the structural and relative changes in the series of market, 
domestic, UK and excluding-UK inflation, and common and residual exchange rate risk premiums. 
Specifically, we will analyze whether these risks are time-varying as a function of changes in 
economic conditions and the institutional environment, the tendency of this series during the period of 
study, and the possible relation between the domestic risk premium and the inflation and exchange rate 
risk premiums postulated in the previous Section. To make the first analysis we regress, using 
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weighted least squares estimation21, the series of conditional risk premiums obtained from the second 
stage of Fama and MacBeth’s [1973] estimation of AD model for each asset set on the constant, three 
dummies (to measure the incremental effect of second, third and forth subperiod), the own series 
lagged by one month, five economic variables related with the economic cycle: the excess of European 
market, SMB, HML and both instrumental variables lagged by one month, and the corresponding 
residual (from the regressions implemented in Section 4.2) of average beta risk series also lagged by 
one month. And to realize the latter we estimate two multivariate VAR(1) models in the residuals 
obtained from the projection of the risk premiums on a constant, a dummy (signalling the change of 
subperiod), the previous five economic variables lagged by one month and all the residuals of average 
beta risk series also lagged by one month for the periods pre-euro (1993-98) and post-euro (1999-04) 
for each data set. 

Panels A to C in Table 10 report the estimated coefficient from the univariate regressions. The 
results from these regressions can be summarized as follows: (i) the market risk premium shows a 
common tendency for all the asset sets: it is positive (and significant at 10% level for country 
portfolios) for the subperiod 1993-96, it decreases (significantly at 5% and 10% level for country and 
size-book portfolios respectively) in the subperiod 1997-98, it increases22 (significantly at 5% level for 
country portfolios) in the subperiod 1999-00, and it continues increasing (significantly at 1% level for 
sector portfolios) during the subperiod 2001-04; (ii) the domestic risk premium (significant at 1% level 
for size-book assets and negative for all assets and subperiod 1993-96) declines significantly through 
the period for country assets whereas it grows significantly for sector and size-book assets23; (iii) Both 
inflation risk premiums decrease through the period for the three asset sets but excluding-UK inflation 
risk premium does significantly24; and (iv) the common exchange risk premium increases significantly 
through the period for country assets whereas it decrease also significantly for sector and size-book 
portfolios in subperiods 1997-98 and 1999-00 and increase not significantly in subperiod 2001-0425. 
As regards to the capacity of economic variables and the beta risks to explain these dynamics: (iv) the 
UK inflation risk premium for country portfolios and for sector and size-book portfolios react opposite 
to economic cycle (the coefficients of term are significant at 5% level and positive for country 
portfolios and negative for sector and size-book portfolios); (v) the UK inflation, excluding-UK 
inflation and common exchange rate risk premiums are more sensible to the behaviour of 
corresponding beta risk than the rest of series26; and (vi) the market risk premium for country 
portfolios is explained significantly by EXM, the domestic risk premium for country portfolios and for 
size-book portfolios by SMB and EXM respectively, the UK inflation risk premium for every asset set 
by UK term spread, the excluding-UK inflation risk premium for country and sector portfolios by 
                                                 
21 Each weighted series is obtained from the regression of the squared series on the constant and the three 
dummies using the same estimated coefficient all the while. 
22 The market risk premium decreases for sector portfolios but not significantly at 10% level in the subperiod 
1999-00. 
23 The domestic risk premium declines significantly at 5% level in the subperiod 1999-00 for country portfolios 
whereas it grows significantly at 1% level in the subperiods 1997-98 and 1999-00 for sector and size-book 
portfolios and in the subperiod 2001-04 for size-book portfolios. 
24 The excluding-UK inflation risk premiums decrease significantly at 1% and 10% level in subperiod 1997-98 
for country and size-book sets and at 5% level in subperiods 1999-00 and 2001-04 for sector portfolios. 
25 The common exchange risk premium increases significantly at 5% level in the subperiod 1999-00 for country 
assets. In contrast it decreases significantly for sector (at 1% level) and size-book (at 5% level) sets in the 
subperiod 1997-98 and for sector (at 10% level) in the subperiod 1999-00. 
26 The beta risk coefficients of UK inflation risk premiums are significant at 1% level for all asset sets, the ones 
of excluding-UK inflation risk premiums are significant at 5% level for country and sector sets, and the ones of 
common exchange rate risk premiums are significant at 10% level for country and sector sets. In contrast, the 
beta coefficients of the rest of series are not significant. 
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SMB and EXM respectively, and the common and residual exchange rate risk premiums for sector 
portfolios (at also 1% level) by UK term spread. 

Let us turn now our attention to the forecasting relation between risk premiums in a multivariate 
context and, for a best understanding, let us to discount these significantly differences in the dynamics 
of risk premiums due to economic cycle and beta risks thereof. The main results of our dynamic 
analysis of orthogonalized risk premiums are summarized in the Figures 2, 3 and 4, plotting the 
generalized impulse-response function of the (orthogonalized) domestic risk premium to one standard 
deviation innovations of the (orthogonalized) inflation and exchange rate risk premiums, the 
generalized impulse-response function of the (orthogonalized) inflation and exchange rate risk 
premiums risk premiums to one standard deviation innovations of the (orthogonalized) domestic risk 
premiums, and the impulse-response function of the (orthogonalized) domestic risk premium to one 
standard deviation innovations of (orthogonalized) inflation and exchange risk premiums given the 
(orthogonalized) domestic and market risk premiums respectively. And in the Panel D of Table 10, 
which reports the forecast error variance decomposition of (orthogonalized) domestic risk premiums 
of 6 and 12 months ahead based on the following order: (orthogonalized) domestic, market, common 
exchange, residual exchange, inflation UK and inflation excluding UK risk premiums. The dynamic 
analysis of the orthogonalized risks premiums using the generalized impulse-response functions shows 
clear differences in the complex patterns of causality between risk premiums for the periods pre- and 
post-adoption of the euro and between the country set and sector and size-book sets, which can be 
summarized as follows: (i) the impact response of the (orthogonalized) inflation and exchange risk 
premiums to the shocks of the (orthogonalized) domestic risk premium is lower than 0.3% for the pre-
euro period and all the assets whereas it is higher than 0.3% and persistent for more than one month 
ahead for the post-euro and sector and size-book assets27; and (ii) the impact response of the 
(orthogonalized) domestic risk premium to the shocks of the (orthogonalized) inflation and exchange 
risk premiums are lower than 0.3% for country assets and both periods, while it is higher than 0.3% 
for sector and size-book assets and pre-euro period, and higher than 0.3% and persistent for the post-
euro period28. Overall, there are evidences that the (orthogonalized) inflation and exchange risk 
premiums are cause of the (orthogonalized) domestic risk premiums and vice versa and thus we cannot 
establish the direction of causation between both groups of risk premiums without other assumptions. 
It is worth considering, therefore, the measure of the shocks of the (orthogonalized) inflation and 
exchange risk premiums at a given point in time on the (expected) future value of the (orthogonalized) 
domestic risk premiums beyond the forecast information contained in the domestic and market risk 
premiums. The analysis of the impulse-response of the (orthogonalized) domestic risks premium given 

                                                 
27 The impacts of shocks of the domestic risk premium on the UK inflation risk premiums last for 23 months 
ahead with values in the range from -2.57% to 33.9% for sector assets and 14 months ahead and values from       
-15.5% to -0.36% for size-book assets; on the excluding-UK inflation risk premiums last for 18 months and 
values from -1.52% to 2.73% for sector assets and 11 months and values from -7.35% to -0.35% for size-book 
assets; and on the common exchange risk premiums for one month ahead and value -0.35% for sector assets and 
for 6 months and values from -2.20% to -0.47% for size-book assets. 
28 For the pre-euro period, the response of domestic risk premium to the shocks of inflation and exchange risk 
premiums lasts one month ahead for sector and size-book assets with values of -0.73, 0.61 and -0.59% for 
residual exchange, common exchange and inflation excluding-UK risk premium shocks and sector assets, and 
values of -0.42% for common exchange risk premium shocks and size-book assets. For the post-euro period, the 
response of domestic risk premium to the shocks of the inflation excluding-UK risk premium lasts for 11 months 
ahead with values in the range from 0.26% to 0.79% for sector assets and one month ahead and value -0.38% for 
size-book assets; to the shocks of the common exchange risk premium for 9 months and values from -046% to 
0.70% for sector assets and 2 months and values -0.51% and -0.39% for size-book assets; and to the shocks of 
the UK inflation risk premiums for 9 months and values from 0.33% to 1.34% for sector assets. 



 18

the (orthogonalized) domestic and market risks premiums to one standard innovation of the 
(orthogonalized) inflation and exchange rate risk premiums (reported in Figure 4) shows that (iii) the 
conditional impact response of the (orthogonalized) domestic risk premium to the shocks of the 
(orthogonalized) inflation and exchange risk premiums are lower than 0.3% for pre-euro period and all 
assets sets and for post-euro period and size-book portfolios, whereas it is higher than 0.30% and 
positive for post-euro period and country assets and higher than 0.30%, persistent and positive for 
post-euro period and sector assets29. To complete this picture we also calculate the forecast error 
variance decomposition of the (orthogonalized) domestic risk premium (reported in Panel D of Table 
10) for 6 and 12 months ahead, the results prove the increasing percentage of variance explained for 
the (orthogonalized) inflation and exchange risk premium from 1.35% to 17.93% for country assets 
and from 5.03% to 40.13% for sector assets and a small reduction from 1.6% to 1.08% for size-book 
assets. 

In conclusion, our results show a change in the dynamics of risk premiums after the adoption of 
euro that produces a forecast revision at rise of the domestic risk premium from the additional and 
relevant information provided by inflation and common risk premiums. The magnitude and 
persistence of these effects would depend on the characteristic of assets and could increase for some 
assets due to the highest of sensibility of the dynamics of inflation and exchange risk premiums to the 
behaviour of beta risks. 

5.  CONCLUSIONS 

This paper examined the level of integration achieved by the stock markets of Euro Zone plus United 
Kingdom and, specially, the effects of inflation and exchange rate on this process and on the asset 
pricing from January 1993 to December 2004. This study was implemented using three asset sets: 
country, sector and size-book portfolios and estimating four international asset pricing models, namely 
ICAPM and the GLS, S-S and AD models as approached by Vassalou [2000] in their original and 
integrated (following the integration test model suggested by Stehle [1977]) versions. 

The results can be summarized as follows. Our findings based on the country portfolios show that 
the European financial markets are converging towards an integrated market through the period from 
January 1993 to December 2004. More specifically, the specific country risks are significantly 
diminishing all the while and the European financial market evolved from a segmented AD model, 
which assumed the existence of specific country risks and paid for risks associated to domestic, 
inflation and exchange rate risk factors for the subperiod 1993-96 into an ICAPM model for the 
subperiod 2001-04. Furthermore, the results for the periods 1993-96 and 1997-98 are in accord with 
the ones provided by Carrieri [2001] and De Santis, Gerard and Hillion [2003] for the period         
from 1974 to 1995 and by Hardouvelis, Malliaropulos and Priestley [2006] for the period from 1991 to 
1998 assuming that the inflation rate was zero or nonstochastic. But, we also showed that this is not a 
homogenous process and some countries are more sensible than others to specific country (non-
diversifiable) risks and to domestic (diversifiable and probably priced in recession cycles) risks. 
Furthermore, we found significant evidences about non-zero domestic beta risk for the subperiod 
2001-04. 

                                                 
29 The conditional response of domestic risk premium to the shocks of the inflation UK risk premium is 0.30% 
for 3 months ahead for country assets and last from 3 to 8 months ahead with values in the range [0.4, 0.60] for 
sector assets; to the common exchange risk premium is 0.30% for 5 months ahead for country assets and last 
from 2 to 10 months ahead with values in the range [0.31, 1.02] for sector assets; and to the inflation excluding-
UK risk premium last from 2 to 10 months ahead with values in the range [0.40, 0.64] for sector assets. 
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A further study of the issue considering the other two asset sets highlighted the effects on the 
inflation and exchange rate on both the valuation of assets and the European stock market integration 
process itself. The main results are the following: 

• The exposures to inflation and exchange rate risk for sector and size-book portfolios are larger 
than the ones for country portfolios and some of them significant for the subperiod 2001-04.   
In addition, some domestic beta risks are also significant for the subperiod 2001-04. 

• The domestic, inflation and exchange rate risks are priced significantly for sector and size-book 
portfolios. The average calculated errors of mis-specification when an ICAPM is assumed are 
in the order of an overvaluation of 12.17% for sector portfolios and an undervaluation of 
119.50% for size-book assets. 

• The domestic risk premium for country assets decline whereas the one for sector and size-book 
assets increase significantly during the period. Furthermore, our results show a change in the 
dynamics of risk premiums after the adoption of euro that produces a forecast revision at rise of 
the (after discounting the effects of the economic cycle and dynamics of beta risks) domestic 
risk premium from the additional and relevant information provided by inflation and common 
risk premiums with an explanation of 17.93% of 12-months-ahead forecast errors of the 
(orthogonalized) domestic risk premium for country assets and of 40.13% for sector assets. 

• The magnitude and persistence of these changes in the dynamics of risk premiums would 
depend on the characteristic of assets and could increase in response of the sensibility of the 
dynamics of inflation and exchange risk premiums to the behaviour of beta risks. 

In our opinion these findings have some important implications. First, the significant domestic 
risks for some country portfolios are a warning about the existence of financial barriers among the 
countries. Second the characteristics of assets (independently of the country) differentiate the level of 
sensibility to inflation and exchange rate risks and could affect significantly in the pricing of the asset. 
Third, the detected changes in the dynamics of risk premiums after the adoption of euro represents 
another warning for the European stock market process since an unexpected increase in the inflation or 
exchange risk premiums wouldl lead an increase in the domestic risk premium and hence a loss to the 
integration process. Finally, to penetrate into the degree of integration would suppose to reduce 
financial barriers among countries and control inflation, but likely this integration will be towards an 
international asset pricing model like the one suggested by Adler and Dumas [1983]. 
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TABLES AND FIGURES 

 

 

 
This figure shows the average monthly total returns and the standard deviations of returns for country, sector a size-
book sets. The market line is calculated using the Dow Jones Stoxx-600 as a proxy of the European stock market 
(Euro zone plus UK) and rf is the average monthly 3-month UK Treasury return bond. 

All the returns are in pounds sterling and the sample period is from January 1993 to December 04. 
 

Figure 1: Country, sector a size-book portfolio total returns 
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This table presents the contemporaneous and up to 6 month lagged correlations coefficients between each 
county portfolio total return and its correspondent country market index total return. The number between 
square brackets denotes the number of lags. 
All the returns are in pounds sterling and the sample period is from January 1993 to December 04.                
(^ significant at 10%, * at 5% and ** at 1% levels.) 
 

Table 1: Statistical properties of the country portfolios 
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This table shows the mean of estimated conditional beta risks of country portfolios associated to the six 
sources of risk considered in the paper and their significance level for the whole period (1-144) and four 
subperiods (1-48, 49-72, 73-96 and 97-144 observations).The sample period is from January 1993 to 
December 04. 
(^ significant at 10%, * at 5% and ** at 1% levels.) 
 

Table 4: Average estimated beta risks for country portfolios 
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Table 4 (continued) 
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This table shows the mean of estimated conditional beta risks of country portfolios associated to the six 
sources of risk considered in the paper and their significance level. The sample period is from January 1993 
to December 04. 
(^ significant at 10%, * at 5% and ** at 1% levels.) 
 

Table 5: Average estimated beta risks for sector and size-book portfolios 
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This table report the results of several tests made to measure the relative performance of the nine/eight 
alternative models. The statistics are as follows: the percentage of variance explained over the static and 
conditional benchmark models, the likelihood ratio tests (we write the null between parentheses) and the χ2 
statistic testing that all the residuals are equal among them and equal to zero. The results are reported for the 
whole period (1-144) and the four subperiods (1-48, 49-72, 73-96 and 97-144 observations). The sample 
period is from January 1993 to December 04. 
(^ significant at 10%, * at 5% and ** at 1% levels.) 
 

Table 8: Performance tests 
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