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Abstract

Credit risk has become an important factor driving government bond returns. We
therefore introduce an asset pricing model which exploits information contained in
both forward interest rates and forward CDS spreads. Our empirical analysis covers
euro-zone countries with German government bonds as credit risk-free assets. We
construct a market factor from the first three principal components of the German
forward curve as well as a common and a country-specific credit factor from the
principal components of the forward CDS curves. We find that predictability of risk
premiums of sovereign euro-zone bonds improves substantially if the market factor
is augmented by a common and an orthogonal country-specific credit factor. While
the common credit factor is significant for most countries in the sample, the country-
specific factor is significant mainly for peripheral euro-zone countries. Finally, we find
that during the current crisis period, market and credit risk premiums of government
bonds are negative over long subintervals, a finding that we attribute to the presence
of financial repression in euro-zone countries.

Keywords: Sovereign bond risk premiums, market and credit risk factors, financial
repression.
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Sovereign Bond Risk Premiums

1 Introduction

Risk premiums of sovereign bonds vary substantially over time. This has been doc-
umented in several seminal studies such as Fama & Bliss (1987) and Campbell &
Shiller (1991) or, more recently, by Cochrane & Piazzesi (2005) and Duffee (2011).2

Cochrane & Piazzesi (2005), for example, find that risk premiums for U.S. gov-
ernment bonds can be predicted by a linear combination of one-year forward rates
with an R2 as high as 44%. These findings confirm that forward interest rates con-
tain important information about time-varying sovereign risk premiums. A central
feature in Cochrane & Piazzesi (2005) is that government bond risk premiums are
explained exclusively via the cross section of essentially default-free yields. While
this is an approach consistent with the majority of existing term structure mod-
els, recent sovereign debt crises have demonstrated forcefully that government bond
yields can no longer be considered to be without credit risk. In past years even most
developed countries’ term structures of government bond yields have been driven by
two factors: the term structure of default-free spot rates and the term structure of
sovereign credit spreads.

In this paper we make use of data for sovereign credit default swap (CDS) contracts
of ten euro-zone countries and for the German term structure of interest rates to
construct separate yield and credit factors. On a weekly basis we calculate one-
year forward interest rates starting in one, three, five and seven years implicit in the
German term structure. As these forward rates are highly correlated, we extract the
first three principal components (PCs) and use these to represent the riskless term-
structure factor. For simplicity, we will refer to this factor as the market factor. It is
assumed to be identical for all euro-zone countries. In addition, we calculate one-year
forward CDS spreads starting in one, three, five and seven years to construct credit
factors for each country, except for Germany. These credit factors are calculated in
a three-step approach. First, we extract the first three principal components from
each country’s CDS forward curve. We find that the first three PCs explain more
than 99% of the variation in CDS forward spreads. In a second step, we calculate
the first principal component from the country-specific first principal components.
This provides us with a credit factor that captures common euro-zone credit risk.
In a third step, we regress the country-specific PCs on the Europe factor to isolate
the orthogonal component, i.e. the error term of this regression. This error term is
then used as the country-specific credit factor.

2Additional references studying the time variation of bond risk premiums include Ferson &
Harvey (1991), Ilmanen (1995) and Dahlquist & Hasseltoft (2011).
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Using this approach to construct market and credit factors, we find that the inclu-
sion of a credit factor improves predictability of excess bond returns substantially,
measured by an increase in R2 from 0.20 to 0.52. While the common credit factor
is significant for most countries in our sample, the country-specific credit factor has
explanatory power mainly for countries from the periphery. This implies that for
several euro-zone sovereign bond markets, risk premiums are not driven by country-
specific macro-conditions but only by a common euro-zone credit factor. Only in
those countries with severe debt problems are bond risk premiums dependent on local
macroeconomic conditions, as reflected in their CDS term structure. Additionally,
we are able to calculate in-sample market and credit risk premiums based on the
risk factors and find that during the sample period from January 2006 to February
2012 they were negative for long subintervals. While negative risk premiums are
inconsistent with an equilibrium with risk-averse investors, a possible interpretation
for their occurrence is financial repression, where political or regulatory pressure is
put on banks and/or central banks to purchase sovereign bonds during intensifying
sovereign risk episodes. Sovereign bond investors in Europe are to a large extent
either institutional investors or representatives from the financial services industry.
Both types of investors are heavily exposed to regulatory constraints that can im-
pose incentives to invest in government bonds even when expected risk premiums
are negative. Finally, we derive average expected risk premiums out-of-sample and
find that they are strictly positive for the core and negative for a set of periph-
eral countries (Greece, Ireland, Portugal, and Slovakia). This result again strongly
supports the financial repression argument discussed above.

The analysis of risk premiums for sovereign bonds is a very active area of research
and our paper relates to several existing empirical studies. Cochrane & Piazzesi
(2005) analyze the time variation of expected excess bond returns and find that a
tent-shaped lagged linear factor of one-year forward interest rates contains infor-
mation about future excess bond returns. This factor predicts excess bond returns
with differing maturities remarkably well. It is shown to be counter-cyclical and to
have predictive power also for stock returns. Duffee (2011) challenges this approach
and argues that yields as factors are neither theoretically necessary nor empirically
supported. He shows that almost half of the variation in bond risk premiums can-
not be detected using the cross-section of yields as in Cochrane & Piazzesi (2005).
Instead, he identifies a factor that goes beyond the cross section of yields and refers
to this as the hidden factor. He finds that fluctuations in this hidden component
have strong forecasting power for both future short-term interest rates and excess
bond returns. Our paper is consistent with these findings. In our framework the

2



Sovereign Bond Risk Premiums

credit factor takes the role of the hidden factor used in Duffee (2011). Dahlquist
& Hasseltoft (2011) study international bond risk premiums and identify local and
global factors that are not spanned by the cross section of yields but have strong
forecasting power. It turns out that the global factor is closely related to the in-
ternational business cycle and the US bond risk premium. Ludvigson & Ng (2009)
also do not rely on the cross section of yields when forecasting government bond
risk premiums but identify macroeconomic factors, instead. They find that real and
inflation factors have important forecasting power for future excess returns on US
government bonds, above and beyond the predictive power contained in forward
rates and yield spreads. As a consequence, risk premiums in their model have a
marked countercyclical component, which is consistent with existing theories that
investors get compensated for the risk associated with macro-economic fluctuations.
Cieslak & Povala (2011) decompose yields into long-horizon expected inflation and
maturity-related cycles and study the predictability of bond excess returns. The
maturity related cycles are used to construct a forecasting factor that explains up
to and above 50% of the in-sample and 30% of the out-of-sample variation of yearly
excess bond returns. In contrast to our paper, none of the papers discussed above
utilizes credit factors to explain government bond risk premiums.

In a recent paper, Longstaff et al. (2011) study sovereign credit risk using CDS data.
They find that a large fraction of sovereign credit risk can be attributed to global
factors. Up to 64% of the variation of CDS spreads is accounted for by the first
principal component of CDS spreads. This component is correlated to US stock and
high-yield markets but not to local macroeconomic measures. As credit spreads are
driven by global factors, Longstaff et al. (2011) analyze whether these factors are
priced and find that a third of the CDS spread can be attributed to a global CDS risk
premium. Our paper differs from Longstaff et al. (2011) by focussing on government
bond risk premiums as a function of the riskless term structure of interest rates and
a common European, and a country-specific credit factor. Caceres et al. (2010) also
study sovereign credit spreads and explore how much of their movements are due to
a shift in global risk aversion or due to country-specific risks, arising from worsening
fundamentals or from spillovers originating in other sovereigns. They find that,
while at the beginning of the crisis shifts in risk aversion contributed a major share
to increased credit spreads, later in the crisis, country-specific factors have started
to play a more important role. Bernoth et al. (2012) study bond yield differentials
among EU government bonds. They show that government spreads contain a risk
premium that increases with fiscal imbalances and depends negatively on the size
of the issuer’s bond market. Finally, Haugh et al. (2009) analyze large recently
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observed movements in yield spreads for sovereign bonds in the euro zone. While
the increase in average risk aversion is an important factor that explains the levels of
CDS spreads, it is found that fiscal performance plays an important role, too. Haugh
et al. (2009) present evidence that incremental deteriorations in fiscal performance
lead to larger increases in the spread, with the consequence that financial market
reactions could become an increasingly important constraint on fiscal policy for some
countries.

Overall, our results integrate well with the existing empirical literature discussed
above. As in Cochrane & Piazzesi (2005), we construct a factor that is based on the
cross section of risk-free yields that we identify with the German term structure. We
then augment this factor with a common and a country-specific credit factor, which
we derive from the forward curve of sovereign CDS spreads. As the CDS market
is driven by credit fundamentals of a country, it is clear that these factors cover
fundamentals that cannot be captured by the cross section of the riskless German
term structure. Hence, in this way our analysis complements the results found in
Duffee (2011), Ludvigson & Ng (2009), and on an international level, in Dahlquist
& Hasseltoft (2011). Our empirical results are also consistent with the findings of
Longstaff et al. (2011). They show that CDS spreads are driven by a common credit
factor that is highly correlated to the US stock and high-yield markets. Our common
European credit factor supports these empirical findings. It turns out, however, that
a country-specific credit factor is significant for peripheral countries as well.

Our paper is organized as follows. In the next section we present a description of
the empirical model. In section (3) we present the dataset and report our main
findings of the paper. We summarize our regression results and the predictive power
of our factors and then quantify the expected risk premiums associated with our
factors and provide an economic interpretation of our findings. In section (4) we
redo the empirical analysis by using different measures for the credit and market
factors. Section (5) concludes.

2 Model Specification

This section introduces the empirical model of sovereign bond excess returns. Our
approach builds on existing findings that forward prices contain valuable information
to explain and predict risk premiums. This has been documented for government
bond markets by Cochrane & Piazzesi (2005) and for currency markets by Fama
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& Bliss (1987). As our focus is on decomposing sovereign bond risk premiums into
market and credit factors, we start with a single term structure of riskless spot rates
as well as country-specific term structures of CDS spreads for each country in the
euro zone. We identify the German term structure of spot rates as riskless interest
rates. To construct the single market factor we derive one-year forward rates from
the term structure of riskless spot rates. We denote the one-year riskless forward
interest rate between dates t+ n− 1 and t+ n by:

f
(n)
t = P

(n−1,DE)
t − P (n,DE)

t

P
(n,DE)
t

. (1)

The construction of the market factor is not done by employing the forward rates
directly but by making use of their first three principal components, instead. To be
consistent with the construction of our credit factors, we utilize one-year forward
rates starting in one, three, five, and seven years, i.e. n ∈ {2, 4, 6, 8}, to calculate
the principal components denoted by:

MF ′t =
[
PC

DE(1)
t PC

DE(2)
t PC

DE(3)
t

]
. (2)

A linear combination of these PCs defines the market factor, which is identical for
each country in the euro zone. The credit factors are obtained in the following way.
First, we use the most liquid spot CDS maturities of one, three, five, seven, and
ten years to derive the spreads of forward CDS contracts starting in one, three, five
and, seven years with a maturity of one year, respectively. The forward CDS rates
are denoted by:

cf
(n)
t = cf

(n−1)×1
t , (3)

where n ∈ {2, 4, 6, 8}. From the time series of these forward CDS rates the first PCs
are calculated for each country i, denoted by PCi

t . Using these PCs we perform a
second principal component analysis to extract the euro-zone credit factor, CF (Euro)

t .
Hence, the common euro-zone credit factor is the first PC of the individual countries’
first PCs. Finally, we regress each country’s first PC on the euro-zone credit factor:

PCi
t = βiCF

(Euro)
t + εit, (4)

and define the orthogonal error term as the country-specific credit factor CFCountry,i
t ≡

εit. This procedure results in a common credit factor among euro-zone countries and
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orthogonal country-specific credit factors for all countries except Germany. Follow-
ing the approach of Cochrane & Piazzesi (2005), excess bond returns are regressed
on market and credit factors. We use P (n)

t for the n-year zero-coupon bond price of
a sovereign and define holding period returns as:3

r
(n)
t+1 = P

(n)
t+1 − P

(n)
t

P
(n)
t

. (5)

As we make use of weekly data and a holding period return of one quarter, we deviate
slightly from the approach used, for example, in Cochrane & Piazzesi (2005). Excess
holding period returns for maturity n over the period (t, t+ 1) are calculated as:

rx
(n)
t+1 = r

(n)
t+1 − r

(n,DE)
t+1 , (6)

with r
(n,DE)
t+1 being the return of a German zero bond with maturity n-years and

a holding period from t to t + 1. Having specified the excess returns for different
maturities we next define the average excess return as the mean between maturities
of 1 to 8 years:

rxt+1 = 1
8[rx(1)

t+1 + rx
(2)
t+1 + rx

(3)
t+1 + rx

(4)
t+1 + rx

(5)
t+1 + rx

(6)
t+1 + rx

(7)
t+1 + rx

(8)
t+1]. (7)

In the unrestricted version of the model, holding period returns of different maturi-
ties n are regressed on market and credit principal components:

rx
(n,i)
t+1 = δ

(n,i)
0 + γ ′(n)MF t + δ

(n,i)
1 CF

(Country,i)
t + δ

(n,i)
2 CF

(Euro)
t + ε

(n,i)
t+1 , (8)

where εit+1 represents the error term for country i and γ ′(n) =
[
γ

(n)
1 γ

(n)
2 γ

(n)
3

]
is

a vector of exposures of average excess bond returns to the market factors. Note
that the vector of weights for the yield factor γ ′(n) is assumed to be identical among
all countries, implying that there is a single market risk premium across euro-zone
countries. Equation (8) additionally documents our modeling of a common and a
country-specific credit factor.

3It is important to point out that the standard approach for calculating holding period returns
is to use the price of a n-year zero bond at time t and relate it to the n− 1-year zero bond at time
t+ 1 to arrive at the one-year holding period return. Our approach used here differs slightly as we
do not calculate one-year holding period returns but use a higher frequency.
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In the restricted version of the model, following Cochrane & Piazzesi (2005), we use
a two-stage approach. First, average holding period returns are regressed on market
and credit principal components:

rx
(i)
t+1 = δ

(i)
0 + γ ′MF t + δ

(i)
1 CF

(Country,i)
t + δ

(i)
2 CF

(Euro)
t + ε

(i)
t+1. (9)

In a second step, holding period returns of individual maturities are regressed on
these factors and their risk premiums:

rx
(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t )

+ b
(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1 . (10)

3 Bond Risk Premiums

3.1 Dataset

We use weekly CDS spreads of USD-denominated contracts for 10 euro-zone coun-
tries. Countries included are Austria, Belgium, France, Greece, Ireland, Italy,
Netherlands, Portugal, Slovakia, and Spain. The eleventh country is Germany with
its term structure being assumed to represent the risk-free curve. Out of the ten
euro-zone countries included we have all peripheral states as well as core coun-
tries such as Austria, Belgium, France, and the Netherlands. Our data sources are
Bloomberg and Datastream, with the sample period ranging from January 6, 2006
to February 10, 2012. The sample period covers about two and a half years of pre-
crisis data as well as the entire crisis period. We include CDS maturities of 1, 3, 5,
7, and 10 years since these represent the most frequently traded tenors. In total, our
data set yields 16,050 observations of the CDS term structure for 10 sovereigns. The
restriction to euro-zone countries implies that we need not deal with exchange-rate
risk and can identify the term structure of a single country, Germany, as risk-free
interest rates.

For our same sample period, we collect weekly zero-coupon yields from Bloomberg.
We obtain this data for maturities of 1, 2, 3, 4, 5, 6, 7, and 8 years so that our data
set comprises 28,072 observations of zero yields.
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3.2 Principal Components as Risk Factors

The German term structure as well as the country-specific CDS curves are the basis
for the construction of our market and credit factors. In the appendix we discuss
the procedure that we apply to calculate implied forward CDS spreads. As outlined
in Section (2), in the basic model, we do not use the forward rates directly to
measure the factors but extract principal components that are used throughout the
empirical analysis in this section. In Section (4) we take an alternative approach
and use forward rates directly to construct our market and credit factors. Table
(1) reports the first three PCs for the German spot rates. The results confirm
traditional findings. The first three PCs explain almost all variations contained in
the spot rates, with the first factor being a level, the second a slope and the third a
curvature factor (see Litterman & Scheinkman (1991)).

In the next step we extract PCs from the term structure of forward CDS spreads for
each country separately. Tables (2) to (11) present the corresponding results for each
country. It turns out that all CDS forward curves are driven by a single factor that
explains at least 95% of the individual country’s variation in CDS spreads. Looking
at the factor loadings we find strong similarities across countries. The first PC
clearly represents a level factor, with loadings across countries and across maturities
being close to 0.5. The second PC represents a slope and the third a curvature
factor. This applies across all ten countries. Looking at the PC analysis in more
detail reveals that the loadings across countries are quantitatively very similar and
that they share identical patterns. Similar to Longstaff et al. (2011), who find that
CDS spreads are driven to a large part by a global factor, we investigate whether
the country-specific PCs are driven by a common underlying factor. To extract this
common global factor we apply a principal components analysis to the first PCs of
each country. The result of this approach is presented in table (12). The common
credit factor explains 88% of the variation of country-specific CDS forward spreads.
The loadings of the common factor for all euro-zone countries range from 0.2914
(Austria) to 0.3330 (Belgium). This is quantitatively a small difference so that it
is justified to identify the common European credit factor as a level factor. Using
a simple linear regression that uses the first principal component for each country
as the dependent and the common European factor as the independent variable, we
can construct an orthogonal country-specific credit factor that we identify with the
residual of the linear regression specified in equation (4). To summarize, the market
factor is based on the first three PCs of the German forward curve, while the common
credit factor is constructed from the first PCs of each country’s CDS forward spreads
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with the country-specific credit factor being orthogonal to this factor.

3.3 Excess Bond Return Regressions

As discussed in section (2), we follow Cochrane & Piazzesi (2005) in estimating
two versions of the model. We start with estimating the restricted model as given
by equations (9) and (10). The estimation is done under the assumption that the
market factor, capturing variations in the risk-free rate, is identical for each single
euro-zone country. Without this assumption we would have different market factors
for each country, contradicting the fact that there is a single risk-free asset across
the euro zone. First, we estimate the baseline regression as given by equation (9).
Next, we use the estimated coefficients from this regression to estimate equation
(10).

Table (13) reports results for the baseline regression as given by equation (9). Three
important observations need to be highlighted. First, the model is estimated twice,
with the market factor and the credit factors in combination and without the credit
factors. We report the R2 for these two estimations. Without the common and
country-specific credit factors R2

F amounts to 0.20. Including credit factors more
than doubles R2 to 0.52. The result that augmenting the market factor with credit
factors substantially improves predictability is strongly related to the findings of
Duffee (2011). Second, we find that the common euro-zone credit factor is significant
for most countries in the sample.4 Hence, we can argue that credit risk of sovereigns
within the euro zone is not necessarily sovereign but instead driven by a euro-zone
factor. Finally, the results document that the country-specific factor significantly
predicts excess returns for all the peripheral countries, including Greece, Ireland,
Italy, Portugal, Slovakia, and Spain. There are several conclusions that can be
drawn from these results. First, one of the driving forces behind risk premiums is
common credit risk captured by the common euro-zone factor. A common euro-zone
factor implies that risk associated with it cannot be diversified away, so that the
attractiveness of an investment in a portfolio of euro-zone sovereigns is tight to the
risk premium this risk earns. The dynamics of the common euro-zone credit risk
premium will be discussed below. Second, the role of the country-specific credit
factor is diverse across euro-zone countries. While it is statistically insignificant for
core countries, it is a dominating factor for the periphery. The pronounced role of
peripheral countries is closely related to the latest debt and banking crisis and hence

4Exceptions are Ireland and the Netherlands.
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reflects local macroeconomic conditions.

Figures (1), (2), and (3) portray the time series of the market risk premium, the
European credit risk premium as well as the country-specific local credit risk pre-
mium for each single country.5 It should be noted that all risk premiums plotted
in the figures are estimated in-sample. Out-of-sample expected risk premiums are
reported in Section (3.4).

Estimated risk premiums are negative over long subintervals of the sample period.
This is surprising, as one might expect that investors demand a significant compen-
sation for the non-diversifiable risks such as market and common European credit
risk. A possible explanation for the negative risk premiums is financial repression
across euro-zone countries. Government bonds are mainly held by large investors
in the financial services industry and other institutional investors such as pension
funds. These investors are strongly exposed to national regulatory constraints that
are driven by incentives to hold local sovereign bonds, even though they earn nega-
tive returns. We will explore the issue of negative risk premiums in more detail in
section (3.4), when we conduct an out-of-sample analysis of equation (9).

Tables (14) to (18) report the results for the restricted regressions as given by equa-
tion (10). In these regressions, historical excess returns for individual maturities
ranging from 1 to 8 years are regressed on market and credit factors. In detail
the table presents estimated loadings for the market, the common credit, and the
country-specific risk factors, p-values in parenthesis, and R2. Loadings for both the
market and the common euro-zone factor mostly increase with maturity across the
country sample, implying higher risk premiums. Loadings for the country-specific
factors are quite distinct across countries and maturities. While they are positive
and increasing in maturity for Austria, Belgium, Italy, Portugal, Slovakia and Spain,
they are negative for France and the Netherlands, with no pattern across maturities
and loadings for Greece and Ireland. R2 varies substantially across countries and
maturities and range from 0.00 (Ireland for a two year maturity) to 0.72 (Greece for
a three year maturity). In general it turns out that R2 does not vary a lot for dif-
ferent maturities, but does vary substantially for different countries. They are close
to zero for Ireland, and Spain, at intermediate values from 0.15 to 0.40 in Austria,
Belgium, France, Italy, the Netherlands, and Slovakia, and at high values beyond
0.40 in Greece and Portugal. Except for Ireland and Spain, R2 is comparable or
higher than those reported in Cochrane & Piazzesi (2005).

5In these figures the constant term in equation (9), δi
0, was added to the European credit risk

premium.
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Figures (1), (2), and (3) document that risk premiums vary substantially over the
sample period, as do the excess holding period returns. The standard deviation of
the excess returns together with the standard deviations of the market, the com-
mon euro-zone, and the country-specific risk premiums can be used to measure the
relative contributions of risk factors and corresponding risk premiums towards the
overall model’s ability to predict excess returns of sovereigns. Table (35) reports
the standard deviations of the excess bond returns for a maturity of five years in
different countries, as well as the standard deviations of the market, the common
credit, and the country-specific risk premiums. From this table we can infer that,
except for Ireland and the Netherlands, the common euro-zone credit factor con-
tributes most to the predictability of excess returns, the market factor for most of
the countries comes in second, and the country-specific credit factor third.

Tables (19) to (26) report the results of estimating the unrestricted regressions as
given by equation (8). The results are similar to those of the baseline regression given
in table (13). R2 ranges from 0.64 for maturities of one and two years to 0.39 for the
seven-year maturity. For all maturities, inclusion of our credit factors significantly
increases R2. The common euro credit factor is significant for the majority of core
and peripheral countries for most maturities, while the country-specific credit factor
is significant mainly for peripheral euro-area countries.

The last issue we explore here is related to the common euro-zone factor. As this
factor is extracted from the data using a principal components analysis, we do not
know what its underlying economic forces are. Longstaff et al. (2011) document that
their global credit factor is more related to the US stock and high-yield market than
to local economic variables. This suggests looking at the correlation between the
common euro-zone credit factor and the EuroStoxx600 index and the correspond-
ing volatility index VStoxx. It turns out that the common credit factor shows a
correlation coefficient of 0.497 with the Eurostoxx600 and -0.66 with the VStoxx.

3.4 Out-of-Sample Analysis

All results discussed so far are based on an in-sample analysis. To further investigate
whether expected risk premiums have been negative over the sample period, we
conduct an out-of-sample analysis based on equation (9). We estimate this baseline
regression repeatedly, using a rolling window of 52 weeks and derive expected total
risk premiums for each regression according to:
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E[rx(i)
t+1] = δ

(i)
0 + γ ′MF t + δ

(i)
1 CF

(Country,i)
t + δ

(i)
2 CF

(Euro)
t . (11)

The expected out-of-sample average risk premiums are depicted in figures (4) and
(5), in which core and peripheral countries are separated. According to table (34),
average expected risk premiums over the sample period are positive for core countries
including Italy and Spain and negative for the remaining peripheral states. This
strongly supports our argument of financial repression being the cause of negative
risk premiums.

4 Using the Cross Section of Yields and CDS
Spreads

The approach introduced in the preceding section makes use of information con-
tained in forward rates extracted through principal components. While the princi-
pal components allow us to construct a common and an orthogonal country-specific
credit factor, they are latent factors and, hence, cannot directly be related to ob-
servable economic variables. To avoid this criticism we choose an alternative route
and construct a market and a credit factor directly out of available forward curves.

4.1 Forward Rates as Forecasting Factors

As before, the German term structure and the corresponding forward rates are
assumed to represent risk-free rates and are used to construct the single market
factor that applies to all euro-zone countries. The credit factor is now country-
specific and constructed directly from forward CDS spreads. We apply the same
notation as before:

MF ′t =
[
f

(4)
t f

(6)
t f

(8)
t

]
,

CF ′t =
[
cf

(4)
t cf

(6)
t cf

(8)
t

]
.

These forward rates are translated into a single market and country-specific credit
factor by estimating the baseline regression of the restricted model given by:

12
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rx
(i)
t+1 = δ

(i)
0 + γ ′MF

(DE)
t + δ′(i)CF

(i)
t + ε

(i)
t+1, i = 1, . . . , N, (12)

where N is the number of countries in the sample, ε(i)
t+1 are the residuals for country

i, and the parameter vectors are given by:

γ ′ = [γ4 γ6 γ8] ,
δ′ = [δ4 δ6 δ8] .

The single market factor, which is identical to all countries, becomes γ̂ ′MF
(DE)
t

while each country-related credit factor is given by δ̂′(i)CF (i)
t , where γ̂ and δ̂ denote

the estimates of γ and δ, respectively. These two linear factors are then used to
explain excess holding period returns for different maturities n as in:

rx
(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1 . (13)

Using equation (13) it follows that the estimate b̂(i,n)
2 (γ̂ ′MF

(DE)
t ) corresponds to the

expected market risk premium while b̂(i,n)
3 (δ̂′(i)CF (i)

t ) corresponds to the expected
credit risk premium. Both the market and the credit risk premiums vary from
country to country and with different maturities. Since the estimation results for
the unrestricted model are similar to those of the baseline regression (12), especially
for longer maturities, we do not report them in the appendix.

4.2 Forecasting Excess Bond Returns

Table (27) reports the results for the baseline regression given by equation (12).
Comparing these estimates with those from our general case reported in table (13)
reveals two important communalities that are worth mentioning. First, the improve-
ment of predictability by moving from a model with a single market factor to one
with a market and a credit factor is almost identical to what we have seen in the pre-
ceding section. R2 increases from 0.21 to 0.56 (compared to 0.20 and 0.52). Second,
the level of the estimated parameters for the market factor is substantially higher
when forward rates are used instead of principal components. This does not come as
a surprise, as the PC analysis factors out the level of the forward rates. Moreover,
the estimates of the credit factor do not result in a common pattern across countries

13
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as it was the case in the preceding section. Signs of the coefficient estimates related
to the different forward rates change regularly without any stable pattern.

Looking at the estimation results for equation (13) we find that on average results
look better than for equation (10) of the standard model. In particular, R2 for
Ireland is much higher by ranging from 0.10 to 0.27, while those of Spain remain at
very low levels between 0.04 and 0.12. What we do find in general now is that for a
large majority of countries and maturities both factors have a statistically significant
influence on excess returns. Finally, it is worth pointing out that loadings to the
market as well as the credit factor increase with maturity across countries.

Again we can explore the relative contributions of the market and the credit factors
toward the model’s overall ability to predict excess bond returns. Table (36) reports
the standard deviations of the excess holding period returns, the market and the
credit risk premiums. The evidence is mixed. For half of the countries the contri-
bution of the credit factor is more pronounced than that of the market factor with
no clear pattern across countries.

5 Conclusion

We introduce a novel asset pricing model for sovereign bond risk premiums that
consistently incorporates market and credit factors based on the cross section of
yields and CDS spreads. In the general model, market and credit factors are based
on principal components of the German forward curve as well as country-specific
forward CDS spreads, while in an alternative specification of the model they are
constructed directly from the respective forward curves. We find that these sets of
factors do a good job in predicting excess bond returns. In particular, we find that
the inclusion of a credit factor increases R2 from 0.20 to as high as 0.52. This is a
remarkable result and it comes as a surprise how valuable information in forward
markets can be. In the general model we construct a euro-zone and a country-specific
credit factor and find that the euro-zone factor is statistically significant for most
of the countries, while the country-specific factor is significant mainly for peripheral
countries such as Italy, Portugal, Greece, Ireland, and Spain. Using our factors we
are able to compute expected market and credit bond risk premiums and find that
these risk premiums are negative over long subintervals of our sample period. We
interpret this result as the outcome of financial repression and argue that the current
investor base for European government bonds supports this interpretation.

14
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6 Appendix

6.1 CDS Valuation & Forward CDS Spreads

Forward CDS spreads are extracted from the term structure of spot CDS spreads
with discount factors computed from German zero-coupon yields for euro-area coun-
tries. The fair premium cTt of a CDS equates the premium and protection leg of a
contract. The premium leg V prem

t is the expected present value of premium payments
made by the protection buyer to the protection seller until the contract matures or
a credit event occurs:

V prem
t = cTt RPV

T
t , (14)

RPV T
t =

N∑
n=1

δ(tn−1, tn)Z(t, tn)Q(t, tn) (15)

+
N∑
n=1

∫ tn

tn−1
δ(tn−1, u)Z(t, u)Q(t, u)(−dQ(t, u)),

where t0 = t, tN = t+ T , N denotes the number of premium payments over the life
of the CDS contract, and δ(tn−1, tn) refers to the day count fraction between two
consecutive premium payment dates tn−1 and tn. The variable Z(t, u) denotes the
price of a risk-free zero coupon bond at time t maturing at time u and Q(t, u) refers
to the risk-neutral survival probability until time u. Hence, the first term on the
right-hand side of equation (15) is the expected present value of premium payments
conditional on surviving to the respective payments dates, while the second term
captures the accrued premium to be paid if a credit event occurs between payment
dates.

The protection leg V prot
t is the expected present value of the protection payment

made by the protection seller to the protection buyer if a credit event occurs:

V prot
t = (1−R)

∫ t+T

t
Z(t, u)(−dQ(t, u)), (16)

where R denotes the recovery rate. Equating the premium and protection leg yields:

cTt = (1−R)
∫ t+T
t Z(t, u)(−dQ(t, u))

RPV T
t

. (17)
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Given observed market CDS spreads we bootstrap the survival curve Q(t, ti) for
various maturities ti assuming a recovery rate R of 40% and computing risk-free
zero-coupon bond prices Z(t, u) based on the German zero yield curve for euro-area
countries.

A forward CDS contract is a hypothetical CDS contract that provides protection
against default of a reference obligation for a future time period of length T starting
at a forward date t+ τ, τ > 0. The premium to be paid over this future protection
period is determined today at contract inception. For such a forward CDS contract,
market participants should be indifferent between trading a τ + T -period spot con-
tract or a combination of spot and forward contracts covering the same period of
time:

cτ+T
t RPV τ+T

t = cτtRPV
τ
t + cf τ×Tt RPV τ×T

t , (18)

where RPV τ×T
t = RPV τ+T

t −RPV τ
t and cf τ×Tt is the spread of a forward contract

with forward date t+ τ and maturity date t+T . Hence, the expected present value
of a stream of spot CDS premiums cτ+T

t of a contract with maturity date t+ τ + T

is equal to the expected present value of a stream of CDS premiums cτt of a contract
with maturity date t+τ plus the expected present value of a stream of forward CDS
premiums cf τ×Tt of a forward contract with forward date t + τ and maturity date
t+ τ + T .
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6.2 Constructing Credit and Market Factors

Table 1: Principal Components Analysis – Forward Interest Rates

Principal Components Analysis – Forward Interest Rates
Principal -Percent -Total
Component -explained -
First -0.82 -0.82
Second -0.15 -0.97
Third -0.03 -1.00
Loadings -First -Second -Third
f2,DE -0.4618 -0.6996 -0.3689
f4,DE -0.5407 -0.1927 -0.1709
f6,DE -0.5250 -0.2393 -0.6860
f8,DE -0.4677 -0.6451 -0.6035

Table 2: Principal Components Analysis – Forward CDS Austria

Principal Components Analysis – Forward CDS Austria
Principal -Percent -Total
Component -explained -
First -0.98 -0.98
Second -0.02 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Austria -0.4925 -0.8392 -0.2261
cf4,Austria -0.5035 -0.0783 -0.8418
cf6,Austria -0.5030 -0.2956 -0.1601
cf8,Austria -0.5009 -0.4497 -0.4632
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Table 3: Principal Components Analysis – Forward CDS Belgium

Principal Components Analysis – Forward CDS Belgium
Principal -Percent -Total
Component -explained -
First -1.00 -1.00
Second -0.00 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Belgium -0.4986 -0.8660 -0.0376
cf4,Belgium -0.5004 -0.2518 -0.8104
cf6,Belgium -0.5006 -0.3035 -0.2392
cf8,Belgium -0.5005 -0.3075 -0.5335

Table 4: Principal Components Analysis – Forward CDS France

Principal Components Analysis – Forward CDS France
Principal -Percent -Total
Component -explained -
First -0.99 -0.99
Second -0.01 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,F rance -0.4955 -0.8343 -0.2219
cf4,F rance -0.5023 -0.0528 -0.8430
cf6,F rance -0.5013 -0.3467 -0.4620
cf8,F rance -0.5008 -0.4254 -0.1633
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Table 5: Principal Components Analysis – Forward CDS Greece

Principal Components Analysis – Forward CDS Greece
Principal -Percent -Total
Component -explained -
First -0.95 -0.95
Second -0.04 -0.99
Third -0.01 -1.00
Loadings -First -Second -Third
cf2,Greece -0.4869 -0.8496 -0.1843
cf4,Greece -0.5014 -0.3973 -0.6755
cf6,Greece -0.5058 -0.0887 -0.6984
cf8,Greece -0.5057 -0.3353 -0.1487

Table 6: Principal Components Analysis – Forward CDS Ireland

Principal Components Analysis – Forward CDS Ireland
Principal -Percent -Total
Component -explained -
First -0.97 -0.97
Second -0.03 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Ireland -0.4906 -0.8071 -0.1014
cf4,Ireland -0.5043 -0.1958 -0.8409
cf6,Ireland -0.5062 -0.0399 -0.3254
cf8,Ireland -0.4987 -0.5555 -0.4203
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Table 7: Principal Components Analysis – Forward CDS Italy

Principal Components Analysis – Forward CDS Italy
Principal -Percent -Total
Component -explained -
First -0.99 -0.99
Second -0.01 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Italy -0.4982 -0.8659 -0.0121
cf4,Italy -0.5003 -0.3120 -0.7634
cf6,Italy -0.5010 -0.2442 -0.1456
cf8,Italy -0.5005 -0.3054 -0.6292

Table 8: Principal Components Analysis – Forward CDS Netherlands

Principal Components Analysis – Forward CDS Netherlands
Principal -Percent -Total
Component -explained -
First -0.97 -0.97
Second -0.03 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Netherlands -0.4853 -0.8567 -0.1562
cf4,Netherlands -0.5063 -0.1423 -0.8442
cf6,Netherlands -0.5058 -0.2609 -0.2516
cf8,Netherlands -0.5023 -0.4217 -0.4467
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Table 9: Principal Components Analysis – Forward CDS Portugal

Principal Components Analysis – Forward CDS Portugal
Principal -Percent -Total
Component -explained -
First -0.99 -0.99
Second -0.01 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Portugal -0.4946 -0.8113 -0.0128
cf4,Portugal -0.5009 -0.3930 -0.7454
cf6,Portugal -0.5038 -0.0239 -0.0986
cf8,Portugal -0.5007 -0.4322 -0.6592

Table 10: Principal Components Analysis – Forward CDS Slovakia

Principal Components Analysis – Forward CDS Slovakia
Principal -Percent -Total
Component -explained -
First -0.98 -0.98
Second -0.01 -0.99
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Slovakia -0.4973 -0.6698 -0.5435
cf4,Slovakia -0.5016 -0.2629 -0.7122
cf6,Slovakia -0.5026 -0.3077 -0.2134
cf8,Slovakia -0.4985 -0.6225 -0.3896
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Table 11: Principal Components Analysis – Forward CDS Spain

Principal Components Analysis – Forward CDS Spain
Principal -Percent -Total
Component -explained -
First -0.99 -0.99
Second -0.01 -1.00
Third -0.00 -1.00
Loadings -First -Second -Third
cf2,Spain -0.4982 -0.8666 -0.0168
cf4,Spain -0.5003 -0.3081 -0.7875
cf6,Spain -0.5009 -0.2611 -0.2337
cf8,Spain -0.5006 -0.2931 -0.5700

Table 12: Principal Components Analysis – Country Components

Principal Components Analysis – Country Components
Principal -Percent -Total
Component -explained -
First -0.88 -0.88
Second -0.09 -0.97
Third -0.01 -0.98
Loadings -First -Second -Third
Austria -0.2914 -0.5075 -0.3058
Belgium -0.3325 -0.0995 -0.0285
France -0.3330 -0.0712 -0.1989
Greece -0.3129 -0.3658 -0.1097
Ireland -0.3186 -0.1812 -0.6675
Italy -0.3299 -0.0029 -0.4011
Netherlands -0.3049 -0.4360 -0.1477
Portugal -0.3127 -0.3702 -0.1700
Slovakia -0.2973 -0.4394 -0.4133
Spain -0.3260 -0.2016 -0.1614
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6.3 Estimating the Standard Model

Table 13: Baseline Regression

Model: rx(i)
t+1 = δ

(i)
0 + γ ′MF t + δ

(i)
1 CF

(Country,i)
t + δ

(i)
2 CF

(Euro)
t + ε

(i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(i)
0 -0.0027 -0.0048 -0.0025 -0.0564 -0.0106 -0.0088 -0.0010 -0.0250 -0.0054 -0.0067

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(i)
1 -0.0004 -0.0111 -0.0028 -0.0447 -0.0132 -0.0149 -0.0012 -0.0201 -0.0022 -0.0034

-(0.84) -(0.00) -(0.53) -(0.00) -(0.00) -(0.00) -(0.53) -(0.00) -(0.04) -(0.02)

δ
(i)
2 -0.0020 -0.0021 -0.0020 -0.0278 -0.0011 -0.0037 -0.0010 -0.0102 -0.0032 -0.0017

-(0.01) -(0.00) -(0.01) -(0.00) -(0.13) -(0.00) -(0.19) -(0.00) -(0.00) -(0.02)

γ1 -0.0015 (0.20) R2 0.52

γ2 -0.0024 (0.43) R2
F 0.20

γ3 -0.0169 (0.01) Wald 0.00

This table reports the results of estimating the system of equations given in (9). The sample period ranges from January 2006
to February 2012 and the estimation is based on weekly data. The variable R2

F denotes the R2 of a regression that excludes
credit risk factors: rx(i)

t+1 = δ
(i)
0 + γ ′MF t + ε

(i)
t+1 and the term “Wald” corresponds to the p-value of a Wald test under the null

that R2
F is equal to the R2 of the total model. Numbers in parentheses represent p-values based on White covariances robust to

within cross-section serial correlation and heteroskedasticity.23
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6.3.1 Estimating Restricted Regressions for the Standard Model

Tables (14) to (18) show the results of estimating equation (10). The sample period ranges from January 2006 to February 2012
and the estimation is based on weekly data. Numbers in brackets correspond to p-values that are based on HAC (Newey-West)
covariances robust to serial correlation and heteroskedasticity.

24



Sovereign
B
ond

R
isk

P
rem

ium
s

Table 14: Restricted Regression (1)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t ) + b

(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1

n Austria Belgium

b1 b2 b3 b4 R2 b1 b2 b3 b4 R2

1 -0.0000 -0.0065 -0.6634 -0.0049 -0.03 -0.0008 -0.1394 -0.2123 -0.2587 -0.17

-(0.64) -(0.83) -(0.24) -(0.86) -(0.04) -(0.09) -(0.23) -(0.09)

2 -0.0008 -0.1462 -3.3647 -0.1985 -0.30 -0.0021 -0.3751 -0.4788 -0.4830 -0.13

-(0.13) -(0.01) -(0.02) -(0.07) -(0.01) -(0.02) -(0.15) -(0.05)

3 -0.0014 -0.2347 -5.5632 -0.2600 -0.24 -0.0034 -0.6042 -0.6951 -0.6639 -0.12

-(0.11) -(0.06) -(0.02) -(0.13) -(0.02) -(0.04) -(0.24) -(0.14)

4 -0.0025 -0.3037 -5.7568 -0.6197 -0.25 -0.0044 -0.7445 -0.9450 -0.7742 -0.11

-(0.00) -(0.09) -(0.03) -(0.01) -(0.00) -(0.01) -(0.06) -(0.08)

5 -0.0033 -0.6189 -8.6976 -0.9747 -0.37 -0.0057 -1.0022 -1.0839 -1.0651 -0.16

-(0.04) -(0.00) -(0.05) -(0.00) -(0.02) -(0.02) -(0.11) -(0.08)

6 -0.0040 -0.5158 -10.7221 -1.0945 -0.36 -0.0066 -1.0279 -1.0810 -1.2082 -0.15

-(0.02) -(0.03) -(0.04) -(0.00) -(0.02) -(0.03) -(0.13) -(0.08)

7 -0.0047 -0.3306 -12.9356 -1.1867 -0.34 -0.0074 -0.9918 -1.0034 -1.3293 -0.14

-(0.01) -(0.22) -(0.04) -(0.00) -(0.02) -(0.07) -(0.15) -(0.08)

8 -0.0049 -0.7779 -14.0200 -1.4018 -0.36 -0.0080 -1.3581 -1.0907 -1.4850 -0.17

-(0.04) -(0.09) -(0.15) -(0.00) -(0.01) -(0.02) -(0.08) -(0.06)
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Table 15: Restricted Regression (2)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t ) + b

(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1

n France Greece

b1 b2 b3 b4 R2 b1 b2 b3 b4 R2

1 -0.0002 -0.0102 -0.2099 -0.0543 -0.08 -0.0325 -1.0261 -1.0657 -0.7226 -0.64

-(0.16) -(0.64) -(0.49) -(0.30) -(0.00) -(0.48) -(0.01) -(0.00)

2 -0.0007 -0.0697 -0.5644 -0.1667 -0.13 -0.0516 -2.9812 -1.2159 -1.0995 -0.72

-(0.08) -(0.16) -(0.36) -(0.16) -(0.00) -(0.08) -(0.00) -(0.00)

3 -0.0014 -0.1581 -0.9465 -0.3705 -0.20 -0.0593 -4.8068 -0.8927 -1.2365 -0.72

-(0.00) -(0.01) -(0.24) -(0.00) -(0.00) -(0.00) -(0.00) -(0.00)

4 -0.0022 -0.3115 -0.9891 -0.6125 -0.26 -0.0610 -6.2688 -0.5460 -1.2716 -0.65

-(0.01) -(0.01) -(0.43) -(0.02) -(0.00) -(0.01) -(0.14) -(0.00)

5 -0.0029 -0.4009 -1.8304 -0.8279 -0.32 -0.0566 -7.0148 -0.1608 -1.2336 -0.55

-(0.00) -(0.00) -(0.20) -(0.01) -(0.00) -(0.02) -(0.75) -(0.00)

6 -0.0035 -0.4652 -1.7495 -1.0008 -0.32 -0.0608 -6.2839 -0.2995 -1.2040 -0.53

-(0.00) -(0.00) -(0.24) -(0.01) -(0.00) -(0.02) -(0.55) -(0.00)

7 -0.0042 -0.5250 -1.5071 -1.1799 0.31 -0.0614 -4.9676 -0.4011 -1.0653 -0.45

-(0.00) -(0.00) -(0.35) -(0.01) -(0.00) -(0.04) -(0.44) -(0.00)

8 -0.0046 -0.7094 -0.4919 -1.3899 0.33 -0.0680 -3.2978 -0.9325 -1.0751 -0.48

-(0.00) -(0.00) -(0.78) -(0.00) -(0.00) -(0.11) -(0.02) -(0.00)
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Table 16: Restricted Regression (3)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t ) + b

(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1

n Ireland Italy

b1 b2 b3 b4 R2 b1 b2 b3 b4 R2

1 -0.0030 -0.1842 -0.1209 -0.6382 -0.04 -0.0017 -0.1559 -0.3114 -0.1958 -0.12

-(0.03) -(0.35) -(0.69) -(0.30) -(0.07) -(0.25) -(0.30) -(0.27)

2 -0.0054 -0.3251 -0.1164 -0.1202 -0.00 -0.0040 -0.5359 -0.6337 -0.4491 -0.16

-(0.31) -(0.57) -(0.93) -(0.96) -(0.02) -(0.05) -(0.21) -(0.12)

3 -0.0073 -0.5147 -0.7171 0.0176 -0.02 -0.0061 -0.8535 -0.7859 -0.6773 -0.16

-(0.37) -(0.57) -(0.71) -(1.00) -(0.01) -(0.05) -(0.31) -(0.10)

4 -0.0095 -1.0638 -1.2490 -0.7568 -0.04 -0.0081 -1.1578 -0.9140 -0.9567 -0.19

-(0.32) -(0.34) -(0.57) -(0.85) -(0.01) -(0.04) -(0.33) -(0.06)

5 -0.0113 -1.1412 -1.6345 -1.2292 -0.04 -0.0101 -1.4064 -1.0142 -1.2363 -0.22

-(0.30) -(0.40) -(0.49) -(0.78) -(0.01) -(0.03) -(0.34) -(0.04)

6 -0.0137 -0.9289 -1.6340 -1.1814 -0.04 -0.0118 -1.5324 -1.2924 -1.4380 -0.22

-(0.24) -(0.55) -(0.49) -(0.81) -(0.01) -(0.05) -(0.27) -(0.04)

7 -0.0163 -0.5610 -1.4754 -1.1087 -0.03 -0.0135 -1.6049 -1.5908 -1.6273 -0.23

-(0.17) -(0.74) -(0.50) -(0.82) -(0.01) -(0.09) -(0.22) -(0.04)

8 -0.0181 -0.4482 -1.1412 -0.7518 -0.02 -0.0148 -1.9417 -1.8371 -1.7014 -0.24

-(0.16) -(0.81) -(0.56) -(0.89) -(0.01) -(0.06) -(0.17) -(0.04)
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Table 17: Restricted Regression (4)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t ) + b

(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1

n Netherlands Portugal

b1 b2 b3 b4 R2 b1 b2 b3 b4 R2

1 -0.0001 0.0144 -0.3108 -0.0292 0.12 -0.0061 -0.7339 0.6121 0.1642 0.31

(0.57) (0.52) (0.00) (0.34) (0.00) (0.10) (0.00) (0.25)

2 -0.0002 0.0462 -0.7929 -0.0058 0.27 -0.0123 -0.4361 0.8653 0.3453 0.28

(0.32) (0.28) (0.00) (0.93) (0.00) (0.55) (0.00) (0.17)

3 -0.0006 0.1086 -1.2901 0.1259 0.27 -0.0191 0.5645 0.8576 0.7071 0.33

(0.12) (0.12) (0.00) (0.34) (0.00) (0.46) (0.08) (0.01)

4 -0.0009 0.2231 -1.9488 0.2120 0.30 -0.0234 1.6118 0.7072 1.0307 0.44

(0.22) (0.06) (0.03) (0.28) (0.00) (0.02) (0.21) (0.00)

5 -0.0013 0.3937 -1.3738 0.6181 0.30 -0.0291 1.7336 0.9864 1.2639 0.49

(0.10) (0.00) (0.06) (0.00) (0.00) (0.05) (0.10) (0.00)

6 -0.0015 0.3372 -1.9992 0.5772 0.30 -0.0333 1.6172 1.2033 1.3963 0.50

(0.08) (0.00) (0.02) (0.00) (0.00) (0.10) (0.05) (0.00)

7 -0.0018 0.2333 -2.7429 0.4800 0.27 -0.0369 1.3668 1.4188 1.4934 0.51

(0.06) (0.10) (0.01) (0.03) (0.00) (0.21) (0.06) (0.00)

8 -0.0017 0.5030 -2.9590 0.4904 0.33 -0.0396 1.5248 1.5368 1.5344 0.47

(0.20) (0.03) (0.03) (0.14) (0.00) (0.12) (0.02) (0.00)
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Table 18: Restricted Regression (5)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 (γ̂ ′MF t) + b

(i,n)
3 (δ̂(i)

1 CF
(Country,i)
t ) + b

(i,n)
4 (δ̂(i)

2 CF
(Euro)
t ) + ε

(i,n)
t+1

n Slovakia Spain

b1 b2 b3 b4 R2 b1 b2 b3 b4 R2

1 -0.0009 0.2004 -0.4153 0.1837 0.15 -0.0014 -0.0576 0.2936 0.1493 0.02

(0.31) (0.15) (0.35) (0.05) (0.08) (0.59) (0.71) (0.54)

2 -0.0019 0.1639 -0.5954 0.2519 0.07 -0.0029 0.0263 0.5798 0.2641 0.02

(0.25) (0.56) (0.50) (0.14) (0.02) (0.90) (0.66) (0.37)

3 -0.0033 0.3923 -0.3382 0.4732 0.10 -0.0044 0.1599 1.2300 0.2786 0.03

(0.18) (0.19) (0.73) (0.05) (0.02) (0.64) (0.49) (0.49)

4 -0.0047 0.6743 0.1833 0.7996 0.15 -0.0060 0.3075 1.4583 0.5411 0.04

(0.11) (0.06) (0.88) (0.01) (0.01) (0.49) (0.47) (0.24)

5 -0.0062 0.9717 1.4252 1.0467 0.17 -0.0079 0.4238 1.6386 0.9128 0.06

(0.09) (0.03) (0.37) (0.01) (0.01) (0.41) (0.47) (0.15)

6 -0.0073 1.0584 1.5856 1.2475 0.18 -0.0091 0.3058 2.3052 0.8702 0.05

(0.09) (0.02) (0.40) (0.01) (0.01) (0.62) (0.37) (0.24)

7 -0.0082 1.1094 1.7054 1.4460 0.18 -0.0101 0.1157 3.0922 0.7517 0.05

(0.10) (0.02) (0.45) (0.01) (0.01) (0.87) (0.29) (0.37)

8 -0.0105 2.0459 3.1633 2.1701 0.30 -0.0115 0.2663 2.9629 0.8871 0.05

(0.05) (0.00) (0.21) (0.00) (0.01) (0.73) (0.34) (0.31)
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6.3.2 Estimating Unrestricted Regressions for the Standard Model

Tables (19) to (26) report the results of estimating equation (8). The sample period ranges from January 2006 to February 2012
and the estimation is based on weekly data. The variable R2

F denotes the R2 of a regression that excludes credit risk factors:
rx

(n,i)
t+1 = δ

(n,i)
0 + γ ′(n)MF t + ε

(n,i)
t+1 and the term “Wald” corresponds to the p-value of a Wald test under the null that R2

F is
equal to the R2 of the total model. Numbers in parentheses represent p-values based on White covariances robust to within
cross-section serial correlation and heteroskedasticity.
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Table 19: Unrestricted Regression – 1Y

Model: rx(1,i)
t+1 = δ

(1,i)
0 + γ ′(1)MF t + δ

(1,i)
1 CF

(Country,i)
t + δ

(1,i)
2 CF

(Euro)
t + ε

(1,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(1,i)
0 -0.0001 -0.0008 -0.0002 -0.0325 -0.0030 -0.0017 -0.0001 -0.0061 -0.0009 -0.0014

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(1,i)
1 −0.0003 -0.0026 -0.0001 -0.0512 -0.0016 -0.0041 -0.0002 -0.0078 0.0013 -0.0020

-(0.61) -(0.06) -(0.96) -(0.00) -(0.00) -(0.00) -(0.68) -(0.00) -(0.00) -(0.05)

δ
(1,i)
2 -0.0009 -0.0014 -0.0010 -0.0201 -0.0015 -0.0015 -0.0009 -0.0033 -0.0014 -0.0012

-(0.25) -(0.10) -(0.20) -(0.00) -(0.07) -(0.06) -(0.27) -(0.00) -(0.10) -(0.13)

γ
(1)
1 -0.0014 (0.26) R2 0.64

γ
(1)
2 -0.0030 (0.24) R2

F 0.15

γ
(1)
3 -0.0001 (0.97) Wald 0.00
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Table 20: Unrestricted Regression – 2Y

Model: rx(2,i)
t+1 = δ

(2,i)
0 + γ ′(2)MF t + δ

(2,i)
1 CF

(Country,i)
t + δ

(2,i)
2 CF

(Euro)
t + ε

(2,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(2,i)
0 -0.0008 -0.0021 -0.0007 -0.0516 -0.0054 -0.0040 -0.0002 -0.0123 -0.0019 -0.0029

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(2,i)
1 −0.0006 -0.0060 -0.0001 -0.0648 -0.0019 -0.0075 -0.0002 -0.0133 -0.0012 -0.0020

-(0.63) -(0.03) -(0.97) -(0.00) -(0.00) -(0.00) -(0.89) -(0.00) -(0.03) -(0.02)

δ
(2,i)
2 -0.0016 -0.0020 -0.0016 -0.0292 -0.0012 -0.0025 -0.0013 -0.0052 -0.0020 -0.0017

-(0.13) -(0.06) -(0.13) -(0.00) -(0.27) -(0.02) -(0.23) -(0.00) -(0.06) -(0.10)

γ
(2)
1 -0.0023 (0.18) R2 0.64

γ
(2)
2 -0.0026 (0.42) R2

F 0.17

γ
(2)
3 -0.0055 (0.09) Wald 0.00
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Table 21: Unrestricted Regression – 3Y

Model: rx(3,i)
t+1 = δ

(3,i)
0 + γ ′(3)MF t + δ

(3,i)
1 CF

(Country,i)
t + δ

(3,i)
2 CF

(Euro)
t + ε

(3,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(3,i)
0 -0.0014 -0.0034 -0.0014 -0.0593 -0.0073 -0.0061 -0.0006 -0.0191 -0.0033 -0.0044

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(3,i)
1 -0.0002 -0.0098 -0.0026 -0.0555 -0.0098 -0.0111 -0.0013 -0.0160 -0.0000 -0.0026

-(0.91) -(0.02) -(0.53) -(0.00) -(0.00) -(0.00) -(0.47) -(0.00) -(1.00) -(0.02)

δ
(3,i)
2 -0.0014 -0.0019 -0.0016 -0.0312 -0.0006 -0.0028 -0.0011 -0.0078 -0.0022 -0.0014

-(0.16) -(0.05) -(0.09) -(0.00) -(0.52) -(0.00) -(0.26) -(0.00) -(0.02) -(0.15)

γ
(3)
1 -0.0018 (0.23) R2 0.59

γ
(3)
2 -0.0025 (0.48) R2

F 0.19

γ
(3)
3 -0.0135 (0.03) Wald 0.00
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Table 22: Unrestricted Regression – 4Y

Model: rx(4,i)
t+1 = δ

(4,i)
0 + γ ′(4)MF t + δ

(4,i)
1 CF

(Country,i)
t + δ

(4,i)
2 CF

(Euro)
t + ε

(4,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(4,i)
0 -0.0025 -0.0044 -0.0022 -0.0610 -0.0095 -0.0081 -0.0009 -0.0234 -0.0047 -0.0060

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(4,i)
1 -0.0017 -0.0151 -0.0059 -0.0436 -0.0165 -0.0146 -0.0021 -0.0158 -0.0017 -0.0020

-(0.46) -(0.00) -(0.31) -(0.00) -(0.00) -(0.00) -(0.39) -(0.00) -(0.19) -(0.27)

δ
(4,i)
2 -0.0019 -0.0019 -0.0018 -0.0307 -0.0008 -0.0035 -0.0009 -0.0100 -0.0029 -0.0016

-(0.02) -(0.02) -(0.02) -(0.00) -(0.30) -(0.00) -(0.25) -(0.00) -(0.00) -(0.05)

γ
(4)
1 -0.0015 (0.20) R2 0.52

γ
(4)
2 -0.0030 (0.40) R2

F 0.19

γ
(4)
3 -0.0217 (0.02) Wald 0.00
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Table 23: Unrestricted Regression – 5Y

Model: rx(5,i)
t+1 = δ

(5,i)
0 + γ ′(5)MF t + δ

(5,i)
1 CF

(Country,i)
t + δ

(5,i)
2 CF

(Euro)
t + ε

(5,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(5,i)
0 -0.0033 -0.0057 -0.0029 -0.0566 -0.0113 -0.0101 -0.0013 -0.0291 -0.0062 -0.0079

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(5,i)
1 -0.0008 -0.0168 -0.0065 -0.0276 -0.0214 -0.0176 -0.0036 -0.0202 -0.0047 -0.0020

-(0.79) -(0.00) -(0.41) -(0.00) -(0.00) -(0.00) -(0.27) -(0.00) -(0.01) -(0.43)

δ
(5,i)
2 -0.0020 -0.0020 -0.0019 -0.0287 -0.0010 -0.0040 -0.0009 -0.0120 -0.0031 -0.0018

-(0.03) -(0.03) -(0.04) -(0.00) -(0.28) -(0.00) -(0.35) -(0.00) -(0.00) -(0.05)

γ
(5)
1 -0.0008 (0.61) R2 0.44

γ
(5)
2 -0.0039 (0.32) R2

F 0.18

γ
(5)
3 -0.0267 (0.02) Wald 0.00
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Table 24: Unrestricted Regression – 6Y

Model: rx(6,i)
t+1 = δ

(6,i)
0 + γ ′(6)MF t + δ

(6,i)
1 CF

(Country,i)
t + δ

(6,i)
2 CF

(Euro)
t + ε

(6,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(6,i)
0 -0.0040 -0.0066 -0.0035 -0.0608 -0.0137 -0.0118 -0.0015 -0.0333 -0.0073 -0.0091

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(6,i)
1 -0.0002 -0.0154 -0.0044 -0.0318 -0.0217 -0.0199 -0.0025 -0.0249 -0.0045 -0.0040

-(0.94) -(0.00) -(0.52) -(0.00) -(0.00) -(0.00) -(0.39) -(0.00) -(0.01) -(0.13)

δ
(6,i)
2 -0.0023 -0.0022 -0.0022 -0.0285 -0.0011 -0.0046 -0.0009 -0.0134 -0.0037 -0.0018

-(0.03) -(0.03) -(0.04) -(0.00) -(0.28) -(0.00) -(0.41) -(0.00) -(0.00) -(0.08)

γ
(6)
1 -0.0010 (0.59) R2 0.43

γ
(6)
2 -0.0028 (0.46) R2

F 0.19

γ
(6)
3 -0.0249 (0.02) Wald 0.00
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Table 25: Unrestricted Regression – 7Y

Model: rx(7,i)
t+1 = δ

(7,i)
0 + γ ′(7)MF t + δ

(7,i)
1 CF

(Country,i)
t + δ

(7,i)
2 CF

(Euro)
t + ε

(7,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(7,i)
0 -0.0047 -0.0074 -0.0042 -0.0614 -0.0163 -0.0135 -0.0018 -0.0369 -0.0082 -0.0101

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(7,i)
1 0.0014 -0.0125 -0.0015 -0.0326 -0.0199 -0.0219 -0.0008 -0.0296 -0.0040 -0.0065

-(0.48) -(0.00) -(0.78) -(0.00) -(0.00) -(0.00) -(0.73) -(0.00) -(0.00) -(0.02)

δ
(7,i)
2 -0.0026 -0.0024 -0.0023 -0.0257 -0.0013 -0.0051 -0.0007 -0.0145 -0.0041 -0.0017

-(0.03) -(0.04) -(0.05) -(0.00) -(0.28) -(0.00) -(0.52) -(0.00) -(0.00) -(0.16)

γ
(7)
1 -0.0010 (0.61) R2 0.39

γ
(7)
2 -0.0011 (0.76) R2

F 0.18

γ
(7)
3 -0.0211 (0.02) Wald 0.00
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Table 26: Unrestricted Regression – 8Y

Model: rx(8,i)
t+1 = δ

(8,i)
0 + γ ′(8)MF t + δ

(8,i)
1 CF

(Country,i)
t + δ

(8,i)
2 CF

(Euro)
t + ε

(8,i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ
(8,i)
0 -0.0049 -0.0080 -0.0046 -0.0680 -0.0181 -0.0148 -0.0017 -0.0396 -0.0105 -0.0115

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

δ
(8,i)
1 -0.0037 -0.0108 -0.0015 -0.0505 -0.0160 -0.0224 -0.0008 -0.0330 -0.0049 -0.0064

-(0.48) -(0.00) -(0.78) -(0.00) -(0.00) -(0.00) -(0.73) -(0.00) -(0.00) -(0.02)

δ
(8,i)
2 -0.0032 -0.0031 -0.0033 -0.0281 -0.0016 -0.0058 -0.0012 -0.0155 -0.0063 -0.0024

-(0.01) -(0.00) -(0.68) -(0.00) -(0.00) -(0.00) -(0.58) -(0.00) -(0.00) -(0.00)

γ
(8)
1 -0.0024 (0.17) R2 0.42

γ
(8)
2 -0.0007 (0.86) R2

F 0.19

γ
(8)
3 -0.0218 (0.00) Wald 0.00
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6.4 Estimating the Alternative Model

Table 27: Baseline Regression – Alternative Model

Model: rx(i)
t+1 = δ

(i)
0 + γ ′MF

(DE)
t + δ′(i)CF

(i)
t + ε

(i)
t+1

-Austria -Belgium -France -Greece -Ireland -Italy -Netherl. -Portugal -Slovakia -Spain

δ0 -0.0339 -0.0350 -0.0348 -0.0330 -0.0307 -0.0359 -0.0352 -0.0349 -0.0322 -0.0362

(0.04) (0.04) (0.04) (0.05) (0.05) (0.05) (0.04) (0.04) (0.06) (0.03)

δ4 -0.2367 -2.2394 -3.5434 -2.3457 -0.8998 -2.5143 -3.5438 -6.3672 -1.1553 -0.9277

-(0.93) -(0.04) -(0.21) -(0.00) -(0.00) -(0.06) (0.23) -(0.00) -(0.25) -(0.32)

δ6 -2.5797 -7.0132 -2.9846 -0.9571 7.9922 -3.6505 -3.9202 -4.3712 -2.3175 -8.9250

-(0.12) -(0.00) -(0.10) -(0.00) -(0.00) -(0.01) -(0.00) -(0.00) -(0.00) -(0.00)

δ8 -1.5189 -10.034 -5.6772 -1.7278 -10.970 -1.7498 -6.7339 -0.4710 2.2955 -8.5427

-(0.41) -(0.00) -(0.00) -(0.00) -(0.00) -(0.00) -(0.08) -(0.00) -(0.00) -(0.00)

γ4 -2.7955 (0.00) R2 0.56

γ6 -5.7627 (0.00) R2
F 0.21

γ8 -2.2438 (0.01) Wald 0.00

This table reports the results of estimating the system of equations given in (12). The sample period ranges from January 2006
to February 2012 and the estimation is based on weekly data. The variable R2

F denotes the R2 of a regression that excludes
forward CDS spreads: rx(i)

t+1 = γ ′F
(DE)
t + ε

(i)
t+1 and the term “Wald” corresponds to the p-value of a Wald test under the null

that R2
F is equal to the R2 of the total model. Numbers in parentheses represent p-values.
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6.5 Estimating Restricted Regressions for the Alternative Model

Tables (28) to (32) show the results of estimating equation (13). The sample period ranges from January 2006 to February 2012
and the estimation is based on weekly data. Numbers in brackets correspond to p-values that are based on HAC (Newey-West)
covariances robust to serial correlation and heteroskedasticity.
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Table 28: Restricted Regression – Alternative Model (1)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1

n Austria Belgium

b1 b2 b3 R2 b1 b2 b3 R2

1 -0.0008 0.0188 -0.0033 0.02 -0.0025 0.0856 0.2543 0.20

(0.14) (0.22) (0.91) (0.05) (0.04) (0.05)

2 -0.0081 0.2228 0.1457 0.24 -0.0074 0.2293 0.5468 0.21

(0.00) (0.00) (0.36) (0.00) (0.00) (0.03)

3 -0.0130 0.3480 0.1785 0.22 -0.0130 0.3846 0.7710 0.20

(0.00) (0.00) (0.44) (0.00) (0.00) (0.03)

4 -0.0177 0.5057 0.6465 0.26 -0.0163 0.4721 0.9041 0.19

(0.00) (0.00) (0.07) (0.01) (0.01) (0.03)

5 -0.0264 0.7535 0.8518 0.31 -0.0210 0.6022 1.1304 0.23

(0.00) (0.00) (0.04) (0.00) (0.00) (0.01)

6 -0.0273 0.7816 1.0270 0.29 -0.0218 0.6199 1.2808 0.22

(0.00) (0.00) (0.03) (0.00) (0.00) (0.01)

7 -0.0268 0.7673 1.2018 0.25 -0.0213 0.6012 1.4079 0.20

(0.00) (0.00) (0.03) (0.00) (0.01) (0.02)

8 -0.0375 1.0682 1.2455 0.29 -0.0294 0.8098 1.3839 0.22

(0.00) (0.00) (0.03) (0.00) (0.00) (0.02)
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Table 29: Restricted Regression – Alternative Model (2)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1

n France Greece

b1 b2 b3 R2 b1 b2 b3 R2

1 -0.0011 0.0311 0.0638 0.08 -0.0368 1.3554 0.7437 0.60

(0.04) (0.07) (0.29) (0.05) (0.01) (0.00)

2 -0.0034 0.0905 0.1644 0.11 -0.0721 2.3423 1.0651 0.71

(0.01) (0.02) (0.19) (0.00) (0.00) (0.00)

3 -0.0074 0.2016 0.3725 0.20 -0.1024 3.0734 1.1225 0.74

(0.00) (0.00) (0.12) (0.00) (0.00) (0.00)

4 -0.0124 0.3395 0.5845 0.27 -0.1287 3.7122 1.0906 0.67

(0.00) (0.00) (0.04) (0.00) (0.00) (0.00)

5 -0.0159 0.4404 0.8162 0.30 -0.1355 3.8907 1.0082 0.57

(0.00) (0.00) (0.03) (0.00) (0.00) (0.00)

6 -0.0180 0.4932 0.9460 0.28 -0.1329 3.6764 0.9933 0.54

(0.00) (0.00) (0.03) (0.00) (0.00) (0.00)

7 -0.0198 0.5342 1.0667 0.26 -0.1219 3.1637 0.8808 0.44

(0.00) (0.00) (0.02) (0.00) (0.00) (0.00)

8 -0.0224 0.6081 1.1763 0.26 -0.1104 2.7966 0.9676 0.46

(0.00) (0.00) (0.02) (0.00) (0.01) (0.00)
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Table 30: Restricted Regression – Alternative Model (3)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1

n Ireland Italy

b1 b2 b3 R2 b1 b2 b3 R2

1 -0.0125 0.3307 0.1445 0.10 -0.0041 0.1109 0.1916 0.06

(0.00) (0.00) (0.00) (0.08) (0.19) (0.32)

2 -0.0347 1.1351 0.7179 0.20 -0.0131 0.3485 0.3887 0.11

(0.01) (0.00) (0.00) (0.00) (0.02) (0.25)

3 -0.0541 1.7822 1.0785 0.24 -0.0217 0.5797 0.5976 0.13

(0.01) (0.00) (0.00) (0.00) (0.01) (0.21)

4 -0.0758 2.4222 1.2817 0.26 -0.0300 0.8215 0.8739 0.17

(0.00) (0.00) (0.00) (0.00) (0.00) (0.12)

5 -0.0838 2.6685 1.4586 0.27 -0.0355 0.9903 1.1632 0.20

(0.01) (0.00) (0.00) (0.00) (0.00) (0.07)

6 -0.0838 2.6319 1.5260 0.27 -0.0377 1.0501 1.3683 0.19

(0.01) (0.01) (0.00) (0.00) (0.00) (0.07)

7 -0.0775 2.3733 1.5024 0.25 -0.0381 1.0636 1.5689 0.17

(0.01) (0.01) (0.00) (0.00) (0.00) (0.07)

8 -0.0805 2.4430 1.5864 0.27 -0.0451 1.2310 1.5961 0.18

(0.00) (0.00) (0.00) (0.00) (0.00) (0.07)
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Table 31: Restricted Regression – Alternative Model (4)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1

n Netherlands Portugal

b1 b2 b3 R2 b1 b2 b3 R2

1 -0.0008 0.0193 -0.0797 0.13 -0.0018 0.0608 0.2529 0.24

(0.06) (0.11) (0.00) (0.76) (0.73) (0.00)

2 -0.0017 0.0324 -0.2261 0.26 -0.0114 0.3458 0.5155 0.35

(0.05) (0.13) (0.00) (0.35) (0.35) (0.00)

3 -0.0045 0.0989 -0.2894 0.25 -0.0310 0.9066 0.7926 0.44

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

4 -0.0090 0.2158 -0.3262 0.28 -0.0489 1.4080 0.9614 0.53

(0.00) (0.00) (0.14) (0.00) (0.00) (0.00)

5 -0.0121 0.2996 -0.1295 0.24 -0.0598 1.7115 1.1750 0.57

(0.00) (0.00) (0.47) (0.00) (0.00) (0.00)

6 -0.0115 0.2696 -0.2773 0.23 -0.0643 1.8289 1.3266 0.59

(0.00) (0.00) (0.18) (0.00) (0.00) (0.00)

7 -0.0098 0.2088 -0.4660 0.19 -0.0665 1.8786 1.4523 0.60

(0.00) (0.02) (0.08) (0.00) (0.00) (0.00)

8 -0.0151 0.3492 -0.7025 0.30 -0.0748 2.1114 1.5558 0.58

(0.01) (0.02) (0.06) (0.00) (0.00) (0.00)
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Table 32: Restricted Regression – Alternative Model (5)

Model: rx(i,n)
t+1 = b

(i,n)
1 + b

(i,n)
2 γ ′MF

(DE)
t + b

(i,n)
3 δ′(i)CF

(i)
t + ε

(i,n)
t+1

n Slovakia Spain

b1 b2 b3 R2 b1 b2 b3 R2

1 -0.0069 0.1957 0.1050 0.12 -0.0032 0.0852 0.2077 0.04

(0.04) (0.01) (0.36) (0.07) (0.09) (0.24)

2 -0.0083 0.2199 0.1676 0.04 -0.0090 0.2372 0.3845 0.06

(0.14) (0.13) (0.42) (0.02) (0.04) (0.10)

3 -0.0143 0.4023 0.3881 0.09 -0.0162 0.4219 0.5308 0.07

(0.06) (0.01) (0.11) (0.00) (0.01) (0.07)

4 -0.0208 0.6246 0.6996 0.16 -0.0226 0.5927 0.7397 0.10

(0.01) (0.00) (0.02) (0.00) (0.01) (0.03)

5 -0.0265 0.8250 1.0398 0.20 -0.0271 0.7100 1.0060 0.12

(0.01) (0.00) (0.00) (0.00) (0.00) (0.05)

6 -0.0286 0.9099 1.2640 0.21 -0.0276 0.7163 1.1464 0.10

(0.01) (0.00) (0.00) (0.00) (0.02) (0.06)

7 -0.0295 0.9680 1.4944 0.20 -0.0264 0.6751 1.2691 0.09

(0.00) (0.00) (0.00) (0.02) (0.07) (0.06)

8 -0.0458 1.5143 2.1167 0.31 -0.0301 0.7596 1.3889 0.09

(0.00) (0.00) (0.00) (0.01) (0.05) (0.05)
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Table 33: Descriptive Statistics

Country rx σrx Min Max

Austria -0.0027 0.0095 -0.0598 0.0279

Belgium -0.0048 0.0148 -0.0953 0.0552

France -0.0025 0.0075 -0.0459 0.0247

Greece -0.0564 0.1144 -0.5292 0.1658

Ireland -0.0106 0.0551 -0.2684 0.4017

Italy -0.0088 0.0252 -0.1306 0.0785

Netherlands -0.0010 0.0048 -0.0240 0.0180

Portugal -0.0250 0.0491 -0.2763 0.0859

Slovakia -0.0054 0.0193 -0.0557 0.0435

Spain -0.0067 0.0203 -0.0810 0.0497

Table (33) shows the mean (rx), standard deviation (σrx), minimum (Min), and
maximum (Max) of the average excess holding period returns as defined in (7).
The sample period ranges from January 2006 to February 2012.
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Table 34: Expected Risk Premiums – Out-of-Sample

Country RP σRP

Austria 0.0042 0.0204

Belgium 0.0019 0.0226

France 0.0038 0.0191

Greece -0.0478 0.0869

Ireland -0.0097 0.0629

Italy 0.0013 0.0288

Netherlands 0.0070 0.0197

Portugal -0.0164 0.0424

Slovakia -0.0033 0.0337

Spain 0.0032 0.0292

Table (34) reports the average expected risk premium RP and its standard deviation
of the out-of-sample analysis discussed in section (3.4).
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Table 35: Weekly standard deviations of excess returns for a maturity of five
years σrx(i,5) , market risk premiums σMRP , country specific credit risk premiums
σCRPC , and euro-zone credit risk premiums σCRPE for the standard model.

Country σrx(i,5) σMRP σCRPC σCRPE

Austria 0.0125 0.0042 0.0032 0.0057

Belgium 0.0177 0.0067 0.0036 0.0067

France 0.0089 0.0027 0.0015 0.0048

Greece 0.1287 0.0472 0.0052 0.1021

Ireland 0.0683 0.0077 0.0136 0.0042

Italy 0.0288 0.0095 0.0059 0.0137

Netherlands 0.0063 0.0026 0.0014 0.0018

Portugal 0.0581 0.0117 0.0145 0.0385

Slovakia 0.0226 0.0065 0.0029 0.0100

Spain 0.0231 0.0029 0.0028 0.0046

Table 36: Weekly standard deviations of excess returns for a maturity of five
years σrx(i,5) , market risk premiums σMRP , and credit risk premiums σCRP for the

alternative model.

Country σrx(i,5) σMRP σCRP

Austria 0.0125 0.0072 0.0037

Belgium 0.0177 0.0058 0.0065

France 0.0089 0.0042 0.0038

Greece 0.1287 0.0373 0.0873

Ireland 0.0683 0.0256 0.0397

Italy 0.0288 0.0095 0.0098

Netherlands 0.0063 0.0029 0.0004

Portugal 0.0581 0.0164 0.0416

Slovakia 0.0226 0.0079 0.0089

Spain 0.0231 0.0068 0.0057
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a

Figure 1: Market Risk Premium

Figure 2: Europe Credit Risk Premium
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a

Figure 3: Country Credit Risk Premium

Figure 4: Expected Risk Premiums - Core Euro-Area Countries (Out-of-Sample
Analysis)
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a

Figure 5: Expected Risk Premiums - Peripheral Euro-Area Countries
(Out-of-Sample Analysis)
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