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ABSTRACT

In this paper we assess the movements of euro area sovereign bond yield spreads vis-a-
vis the German Bund as processes specified across different levels of volatility and
subject to movements in asset prices and economic conditions. The determinants we use
are grouped into domestic and euro-area aggregates, thus allowing us to derive results on
their relative explanatory power for movements in spreads and compare them across time
and the spectrum of countries. We find that volatility influences the deterministic
processes of the euro area sovereign spreads and that identical determinants have effects
on spreads that vary considerably across countries. Furthermore, we find that economic
sentiment indices are the most important determinants and their significance remains, to a
large extent, even when controlling for the debt-to-GDP ratio.
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1. Introduction

Ever since the European Monetary Union (EMU) was launched, short-term interest
rates in the euro-area became de jure anchored. Long-term rates were also deemed to be
anchored de facto, in the first eight years of the EMU, in the sense that they exhibited
strong co-movements (see for example, Baele et al., 2004; Manganelli and Wolswijk,
2007; Ehrmann et al., 2011). However, the sovereign debt crisis suggests that the initial
policy setting cannot ensure stability of the degree of financial integration in the
European monetary union. As a result, a wide literature on European sovereign bond
spreads is developing aiming to enhance our understanding of their determinants and to
provide concrete proposals to encourage a high degree of integration in the euro-area
bond markets. In this paper we focus on how market perceptions and market volatility

affect movements in euro-area sovereign bond spreads.

In this respect, our analysis first focuses on the impact of different states of
volatility since the monetary unification on the determinants of spreads. This step of our
analysis provides information on the determinants of spreads and changes in their
underlying specifications arising from changes in the degree of uncertainty. Furthermore,
it enables us to focus on the recent crisis and distinguish the specification of spreads for
this period; in this context, the empirical evidence that changes in conditions of
uncertainty have led to the re-pricing of risks in sovereign markets and that spreads in
these markets are significantly explained by domestic economic sentiment indices (ESIs),
may be important for ongoing discussions on ways to restore stability in euro-area bond

markets.

Additionally, our investigation is concerned with issues related to financial
integration. These are addressed by examining the homogeneity of the effects exercised
by common, euro-area-wide variables and comparing their strength against the strength
of the effects stemming from country-specific variables. Our findings indicate that there
are differences in the effects exercised on spreads by their determinants, both in terms of
the strength and/or the direction of their responses to movements in euro-area wide
variables. Furthermore, in several cases we find that the effects derived by country-

specific determinants of movements in spreads are stronger than those that stem from



euro-area-wide variables. In this respect, there exists evidence that even before the recent
financial crisis there was no uniform pattern of dependence of sovereign bond yields on a

common set of explanatory factors.

Finally, we ask whether fiscal consolidation will suffice in order to restore stability
and re-establish a high degree of integration in euro-area bond markets. In order to
answer this question we introduce the debt-to-GDP ratio into our analysis. In this context,
the assumption that fiscal variables cause movements in sovereign bond spreads is
rejected, whereas the significance of the economic sentiment variables is confirmed. As a
result, we conclude that while fiscal consolidation is a necessary condition to address
macroeconomic imbalances and structural malaises, it will not be a sufficient one to

restore a high degree of integration and stability in the euro-area bond markets.

The rest of the paper is organized as follows. In section 2 we review the literature
that has dealt, so far, with the determinants of sovereign bond spreads and other related
issues. Section 3 presents the framework employed and section 4 the findings of the

empirical investigation. Finally, section 5 concludes.

2. Discussion of previous literature

Sovereign bond markets have traditionally attracted interest from academia, policy
makers and market participants because of their role as benchmarks for defining the cost
of capital. Furthermore, bond yields have served to provide investors with the
information needed to disentangle the various risk components (see for example
Cochrane and Piazzesi, 2005). Recently, interest in euro-area sovereign bonds has
increased, initially in order to assess the impact of the EMU on the process of financial

integration and, latterly, because of the sovereign debt crisis.

Initially, the literature focused on the effects of EMU on the process of financial
integration in European bond markets. Bacle et al. (2004), in their assessment of financial
integration indicators for the euro area, examine European government bond markets and
conclude that they share a high degree of financial integration, having benefitted from

EMU. In this study, sovereign bond spreads are used to assess the degree of financial



integration in the euro-area bond markets. In this respect, studies whose data end before
the global financial crisis of 2007-2009 agree that euro-area bond markets share a high
degree of financial integration (see among others, Pagano and von Thaddem, 2004;

Codogno et al., 2003; Abad et al., 2009).

To this end, several studies have explored the determinants of European sovereign
bond spreads, by placing emphasis on assessing the extent to which bond yields co-move,
thus reflecting systemic or idiosyncratic risks (e.g. Bernoth et al., 2004; Geyer et al.,
2004; Pozzi and Wolswijk, 2008; Schuknecht et al., 2009); the larger is the impact of the
systemic component, the smaller the home-bias effects are. This strand of the literature
addresses the topic of the determinants of spreads mainly by focusing on in-sample
specifications, linear ever since the EMU. Thus, these studies agree that, euro-area
sovereign bond yields share a large systemic component, indicating a high degree of
financial integration. More recent studies, though, have shown that the idiosyncratic risk
component in the movements in spreads has become stronger than the systemic one (see

among others, Gomez-Puig, 2009; Favero and Missale, 2011; Dotz and Fischer, 2010).

In parallel with this research, the literature on sovereign spreads compares the
strength of the effects exercised by the credit and liquidity risk factors on sovereign bond
spreads in the euro-area. Codogno et al. (2003) argues that effects stemming from the
liquidity risk component are stronger than those of the credit risk one. Similarly, Bernoth
et al. (2004) find that European sovereign bond spreads incorporate both liquidity and
default risk premia, while the latter are shown to be related to fiscal conditions in euro
area countries. This last outcome is also supported by the findings of Favero and Missale
(2011); however, they find that the credit risk component has increased in importance as
a determinant of sovereign bond spreads because of the adverse market sentiment
conditions after the global financial crisis. Similar arguments can be found in other recent
studies using data that extend beyond the 2007-2009 crisis period (see among others,
D6tz and Fischer, 2010; Palladini and Portes, 2011). The comparison of the findings of
these studies to those with data samples ending before the crisis period constitutes
evidence favoring the use of non-linear methodologies, in order to capture changes in the

specification of the spreads in-sample.



Furthermore, on the economic meaning of the determinants of the euro-area
sovereign bond spreads, movements of the credit risk component are often associated
with deviations from or compliance with the limits imposed by the Stability and Growth
Pact (SGP). In this respect, the concept of ‘market discipline’ is used in order to highlight
that even a small increase in the credit risk component may entail significant costs for the
tax payer (see, Codogno et al., 2003). Following the same rationale, Manganelli and
Wolswijk (2009) argue that re-assessments of risks in sovereign bonds by the markets
may induce pressure for soundness in fiscal policies. Furthermore, Palladini and Portes
(2011) find that the CDS spreads cause movements in sovereign bond spreads and
Aizenmann et al. (2011)" that fiscal-related fundamentals drive the risk of sovereign
default as perceived by the CDS market. As a result, the combination of these findings
points towards an indirect link between fiscal figures and sovereign bond spreads.
Finally, Gibson et al. (2011) find that the Greek sovereign bond spread is cointegrated
with current account and fiscal deficits, but still a large proportion of its movements
remains unexplained; this finding is attributed to under- or over- pricings of risks by

markets.

Several studies highlight other determinants such as the dynamic properties of
movements in sovereign spreads and uncertainty. For instance Gerlach et al. (2010)
suggest that sovereign spreads, as a consequence of the global financial crisis of 2007-
2009, rose more in countries in which the deficit had persistently exceeded the SGP limit.
However, the fact that fiscal data are not significant for explaining movements in spreads
in the pre-crisis period and the finding that the banks’ capital explains the rise in the
spreads lead to the conclusion that the rise in the spreads was associated with
expectations that public finances would be burdened by the support required for the
banking sector. Under the concept that (forward-looking) asset prices cannot be explained
by (backward-looking) economic fundamentals, Arghyrou and Kontonikas (2011) rely on
expectations of fiscal outcomes, while with the use of volatility indices, they aim to
capture market sentiment. They find that market perceptions of risks in euro-area

sovereign bonds shifted after the global financial crisis of 2007-2009. The non-linear

! The study suggests that current prices of default risks for peripheral euro-area countries reflect expected
rather than actual fiscal figures.



framework of this study, which reveals a re-pricing of risks, is consistent with the concept
of Georgoutsos and Migiakis (2010), in which the degree of financial integration is found

to be positively linked to financial stability.

All in all, these results suggest that linear formulations are not optimal in the event
of changes in investors’ preferences. Specifically, if we assume that spreads are indeed
good proxies for the degree of bond market integration and take into account time-
varying aspects of this process (see Baele and Inghelbrecht, 2010), then this provides a
motivation to investigate changes in the structure of the deterministic process of euro-
area sovereign bond yields and spreads. Furthermore, time-variation in the degree of
financial integration can be treated as a regime-switching process (Georgoutsos and
Migiakis, 2009), possibly revealing changes in the underlying determinants of the spreads
with permanent shifts arising from monetary unification or higher investors’ risk aversion
ever since the global financial crisis. In this respect, we examine the degree of
homogeneity of the determinants of spreads both across countries and different volatility

regimes.

Finally, the findings that stem from empirical examinations of the determinants of
spreads may contribute to the ongoing policy discussion of the usefulness of common
euro-area wide bonds; an idea originating from a report of the Giovannini Group for the
European Commission (Giovannini Group, 2000), which has largely served as the road-
map for promoting financial integration in European bond markets. Recently, this concept
has been officially adopted by the European Commission, whose proposal is to launch
the, so-called, Stability bonds (see, European Commission, 2011). Several aspects of the
proposal of common European bonds have already been considered in the literature and,

currently, there are mixed views on this issue.”

% See for example, de Grauwe and Moesen, (2009), Mayordomo et al. (2009) and Favero and Missale
(2010) for arguments supporting the idea. Counter-arguments are to be found in Issing (2009) and in reports
of the press (e.g. the 17" of August 2011 statement of J. Stark, Executive Board member of the European
Central Bank at that time, at the German newspaper Handelsblatt, available at:
http://www.handelsblatt.com/politik/konjunktur/nachrichten/stark-warnt-vor-einfuehrung-von-euro-
bonds/4513568.html).



http://www.handelsblatt.com/politik/konjunktur/nachrichten/stark-warnt-vor-einfuehrung-von-euro-bonds/4513568.html
http://www.handelsblatt.com/politik/konjunktur/nachrichten/stark-warnt-vor-einfuehrung-von-euro-bonds/4513568.html

3. The framework for the empirical investigation
3.1 Description of the data set

The dependent variables in our empirical analysis are bond yield spreads, derived
as differences between 10-year sovereign bond yields of ten EMU-founding countries’
and Greece and yields of the equivalent German Bund. Our data frequency is monthly,
covering the period 1999:1-2011:1, while for Greece the sample begins at 2001:1, the
date of its accession to the EMU; note that, although the initial regressions are performed
with data in monthly frequency, some variables (such as the volatility of equity prices),
are derived from daily data. Finally, we also perform supplementary analysis with the use
of fiscal variables (namely the country-specific ratio of the general government debt to
GDP), with the use of data at a quarterly frequency. The sources of the data we have used
are Thomson Financial-Datastream and the Statistical Data Warehouse of the European
Central Bank. Below we discuss each explanatory variable, leaving a technical

description (e.g. data source, estimation process etc.) to the Appendix.

Monthly stock returns (calculated as log-differences of the stock market indices, for
each country under consideration, between the last and the first calendar day of each
month) are used in order to reflect portfolio allocation effects between stocks and bonds
in each country. In this respect, if we resort to the findings for the stock-bond correlation
as a proxy for the coefficient of stock returns on the spreads, this relationship is
determined, mostly, by behavioral effects related to investors’ preferences (see among
others, Connoly et al., 2005, Baur and Lucey, 2009 and Semenov, 2009). For instance,
periods of financial turmoil and negative stock returns, may be accompanied by rises in
sovereign bond spreads because of an increased propensity to hold safer assets, the
German Bund in our case. Additionally, during calm periods for the financial markets,
investors undertake risks, in order to benefit from excess returns, and this would lead to
increases in stocks returns being associated with decreases in sovereign bond spreads. As
a result, the respective coefficient is expected to have a negative sign and indicate

whether changes in stock returns precede changes in European sovereign bond spreads.

3 Namely, Austria (AT), Belgium (BE), Spain (ES), Finland (FI), France (FR), Ireland (IE), Italy (IT), the
Netherlands (NT) and Portugal (PT). Luxembourg is exempted from the present analysis, because of its
very low level of outstanding amounts of sovereign bonds.
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Next, the standard deviation of equity returns (estimated for each month from daily
stock returns) reflects volatility conditions in the stock market. We have chosen to
approximate equity market volatility with the use of the standard deviation of returns,
instead of implied volatility indices, because the latter were not available for all countries.
The increased stock market volatility may be due to, or cause, an increase in other risk
components and, thus, lead to increases in bond yield spreads; as a result we expect a

positive sign for the respective coefficient (for the US see Jubinski and Lipton, 2011).

Furthermore, we use the Economic Sentiment Indicator (ESI), published monthly
by the European Commission (DG ECFIN), in order to assess the business* and consumer
confidence. According to Rua (2002), the ESI has information content for the GDP
growth rate and, thus, it can be used to gauge economic agents’ perceptions of future
economic activity. In this respect, the domestic ESI may have significant information
content for the spreads. For example, the ESI may contribute to the formulation of
investors’ expectations for sovereign debt sustainability, as a forward-looking indicator
for the denominator of the debt-to-GDP ratio, or as a proxy for the future tax-collection
capacity of the economy; in this context it is reasonable to expect that an increase
(decrease) in the ESI may lead to a decrease (increase) in the spread. Furthermore, the
euro-area-wide ESI may also have a significant relationship with the spreads, through, for

example, its effect on capital flows across the euro-area.

The term spread between ten and two-year bonds is also used in order to capture the
pricing of relative risks in sovereign bonds spreads. Specifically, the yield curve has been
the focus of numerous studies, as a sign of investors’ expectations about releases of
macroeconomic data. In this context, inversions of the yield curve are often related to
expected recessions (Estrella, 2005). The rationale behind this well-known stylized fact is
that investors expecting weak future economic activity will demand a low return on their
longer term investments while in the short run economic uncertainties and / or a tighter

monetary policy will lead to higher short-term yields. As a result, the spread between ten

*Professionals from the industrial, construction, services and retail trade sectors are surveyed.
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and two year bond yields may be useful as a determinant of different sovereign bond

yield spreads; we use both the domestic and the German term spread.’

Additionally, spreads may be affected by changes in the value of portfolios of
domestic Monetary and Financial Institutions’ (MFI)°; we argue that there are at least two
reasons for the introduction of this variable. First, in cases of declines in the value of
marketable assets held in trading portfolios, investors tend to resort to bonds as a means
of flight-to-safety (see for example, Beber et al. 2008). As a result, declines in the value
of MFI’s portfolios could be negatively related to sovereign bond spreads against the
Bund, especially in periods of increased market uncertainty. Second, in times of increased
liquidity needs, European banks have an incentive to increase their holdings of European
sovereign bonds, as the latter can be used as collateral in the European Central Bank’s
refinancing operations. In this context, considering that the combination of expected
returns and the perceived risks in European sovereign bonds may weigh when MFI
portfolio managers select assets, we conclude that this variable may have either a positive

or negative impact on spreads.

Theoretical considerations, related to the term structure of interest rates, dictate the
inclusion of inflation rates as determinants of the bond yields; in this context, for our
purposes, the examination of differences between yields on European sovereigns and
those of Germany leads to the use of the differences between the domestic and German
inflation rates. An increase in the domestic inflation rate vis-a-vis the German inflation
rate, may increase the inflation risk premium on bond yields and lead to an increase in
our dependent variable. As a result, the effect exercised by this variable on the spread will

be positive.

Next, we also account for the effects of the prevailing credit risk conditions in the
European corporate bond market. The indices (iBoxx) of European corporate bonds with
a rating of BBB and AAA have been used in order to obtain the spread between their

yields; this corporate credit spread is used in order to approximate the effects exercised

> The economic sentiment index intends to capture expectations about immediate economic conditions
while the term spread captures expectations of more distant economic developments.

% Monetary and Financial Institutions, eligible for participating in the monetary policy operations of the
European Central Bank.
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on the European sovereign bond spreads by changes in credit risk conditions in the

European corporate bond market.

Finally, we also ask whether the conditions prevailing in the European money
market have significant effects on the sovereign bond spreads. For this reason, we use the
spread between the three-month Euribor rate and the main refinancing operations (MRO)
rate of the European Central Bank. The three-month Euribor is the benchmark interest
rate in the European interbank market, while the MRO rate is charged in the ECB’s
weekly refinancing operations. It is a stylized fact that in periods of low perceived
counterparty risk the cost of borrowing in the European money market is comparable to
the central bank’s charged interest rate, while during the global financial crisis the three
month Euribor rate and the MRO rate diverged because of the stressed conditions
prevailing in the interbank market.” As a result, the rationale behind using this variable is
that the difference between the two rates largely reflects liquidity conditions in the
European interbank market. Its effects on sovereign bond spreads may either be positive
or negative; the positive sign could be an indication of inter-linkages in conditions in the
European money and bond markets, while a negative sign may be the result of changes in
the investment portfolios’ preferences related to the maturity of their holdings and, as a

consequence, changes in the money and bond proportions of their portfolio.
3.2 Specification and methodology

Before specifying the relationships explored in the paper, recall that bond yields are
highly persistent processes, falling near the unit-root threshold.® In this respect,
Georgoutsos and Migiakis (2009) have argued that the properties of sovereign bond
spreads also depend on the degree of integration among the underlying markets, which in
its turn depends on the prevailing market volatility; thus, bond spreads are better captured
by autoregressive processes that also entail Markov switching effects. Thus, the MS-

AR(1) formulation for the sovereign bond spreads is illustrated by equation (1) below:

7 The average difference between the two rates was17 b.p. for the period 1999:1-2007:8 and 47 b.p. for the
period 2007:9-2009:6.

¥ For a more thorough discussion of the properties of interest rates and bond yields see among others Lanne
(2000) and (2001), Ang and Bekaert (2002).
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(iy —ipe), = oy (8) +a, (S)(iy, —ipe),, +U,, with U, ~ N(0,0‘(St)). (1)

In equation (1), (i), —ij), denotes the spreads as differences between the yield of

the ten-year sovereign bond of country X from its equivalent Bund yield, at time t, U is
the term used for denoting the errors of the AR(1) specification and S is the unobserved
state dependent variable specified as a Markov ergodic probabilistic distribution. The
latter enables the estimation of the coefficients (denoted by« ’s) and the volatility
component of the error term, separately across regimes. Thus, the regime classification
enables periods under which the effects captured by the coefficients of the specification
change to be distinguished; this feature of equation (1) may enable us to distinguish
periods differing in the level of persistence of the spreads, for example. Furthermore, as
the volatility component of the specification is also subject to regime-switching effects, it

enables the classification of the sample across states with different levels of volatility.

We employ the Maximum Likelihood Expectations Maximization algorithm of
Hamilton (1989), in order to estimate the probability that event “s belongs to regime j

when in the previous period belonged to regime i” for each observation, which can be

illustrated as p; =Prob[s,, = j|s, =i, i py =1 Vij- Thus, the probability for each
j=1

observation belonging to one of the two regimes is estimated conditional only on the
regime classification of the previous observation. The smoothed probabilities constitute
the main criterion for deciding the regime to which each observation belongs; in case

p; > 0.5 the observation concerned is classified as belonging to the respective regime.

The identification of the dominant regime, for each observation, depends only on the
regime the previous observation belongs to (see, McLachlan and Krishnan, 2008, p. 290-
293). In this respect, our analysis has an informative advantage over the alternative of
choosing a priori a date to separate the sample in sub-periods, as we do not predispose
the regime classification of our data sample; instead we allow the properties of our data to

generate the regime classification process.
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In this context, the MS-AR(1) is extended to incorporate variables that may have
informational value for the spreads’ determinants; the rationale for choosing the specific
variables has been thoroughly analyzed earlier in this section. Thus, equation (1) is

transformed into:

7 12
a?4&t=a¢9+%@m£—@;H+Zp¢9&H+§y49AH+q (2)
j=2 j=8

with e, ~ N(0,o(s,)).

This specification allows the explanatory variables to have a varying degree of
influence on sovereign bond spreads, according to the regime in which they are classified.
In equation (2), apart from the notation already used in (1), two vectors, containing
exogenous variables, have also been inserted. These vectors contain the potential
determinants of the spreads grouped into domestic (vector X) and euro-area aggregate
variables (vector Z); the elements of the two vectors (i.e. the explanatory variables) are, to
a large extent, analogous in order to enable the comparison between the strength of

country-specific and euro-area wide effects.

In particular, vector X contains the following country-specific variables: monthly
returns and volatility of the domestic stock market, the domestic economic sentiment
index, the domestic term spread between yields of ten and two years of remaining
maturity, differences between the domestic and the German inflation rates and monthly
percentage changes in the value of assets contained in the balance sheets of domestic
MFIs. By contrast, the vector Z contains euro-area aggregate variables: the credit spread
of yields from euro-area corporate bond indices with a comparable term to maturity, the
difference between the Euribor three month rate and the rate charged in ECB’s main
refinancing operations (MRO), the euro-area economic sentiment index and the German

ten to two years term spread. ’

? For a detailed description of vectors X and Z, see the Appendix.
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After estimating the coefficients from equation (2), we employ a technique laid
out in Beber et al. (2008), which enables us to calculate the percentage of the
deterministic component of the dependent variable that is captured by each variables and
/ or group of variables. However, we have slightly modified this technique, in order to
suit the regime-switching nature of our examination. Specifically, the decomposition of
the explanatory power of the determinants is performed by estimating the following

measure:

T(S) ~
Z aj (St)(x it )_((St))
E: t=1 : (3)

]
T(s)

where, X stands for the explanatory variable examined each time, X(s,) is its (state-

dependent) average, é.i (st) is the standardized coefficient of variable i as in equation (2),

s is the state dependent variable, indicating the regime to which observation t belongs and
T stands for the total number of observations for each regime. The fact that the average of
the variables and their coefficients are regime-dependent means that their values change
according to the regime observation t belongs to, as estimated by the regression of
equation (2). Furthermore, we estimate the power of each determinant, or of each group
of determinants, in explaining the standardized estimate of the spread as provided by our

specification. To do so we use the following measure:

RC - i (4)

12
2.C,
j=1

(@)

This measure enables us to investigate whether there are clustering effects in the
deterministic processes in (2) and whether the countries under examination can be
grouped according to the similarities of the deterministic processes of their spreads. The

origination of the deterministic effects, i.e. whether they are country-specific or euro-area

16



wide, is one of the most natural candidates for examination of potential grouping
formation; specifically, by this stage of our empirical analysis we ask whether the
spreads’ movements are mostly explained by (i) domestic as opposed to European effects

and (i1) by asset-pricing related variables as opposed to economic sentiment.

4. Empirical results

4.1 Regression results

We begin the discussion of our empirical analysis with the output of the regression
of the Markov switching specification described above, in equation (2). Before
commenting on the significance of the determinants for each one of the ten EMU
countries’ spreads, we turn to the regime classification results (see figures 1 to 10, in the

Appendix).

These figures, apart from giving a graphical illustration of the time series of the
spreads, enable us to distinguish the observations which have been classified as belonging
to the 2™ regime of each equation. An important aspect of this classification is that the
observations are distributed across the two regimes according to the standard deviation of
the equation’s residuals; thus, the 2™ regime reflects, in every case, high-volatility
conditions. Additionally, note that the shift from the low-volatility to the high-volatility
regime occurred during the global financial crisis; the earliest shift is found in the case of
Ireland (December of 2007), while the latest one corresponds to the cases of Austria,
Belgium and Finland (October 2008). For the rest of the countries, Spain’s shift occurs in
March 2008, France and the Netherlands are found to experience a shift in April of 2008,
Italy in July 2008 and Greece and Portugal in September 2008. These results reveal that
the sovereign bond spreads, didn’t respond simultaneously to the eruption of the global
financial crisis. Moreover, it seems that there exists a relationship between the level of
the financial sector, relative to the overall economy, and the timing of shift to the high-

volatility specification of the spreads.

Tables 1 and 2 present the output of the regressions for the high- and the low-

volatility regimes respectively.
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[Insert Tables 1 and 2 around here]

First, we note the findings that are related to the properties of the sovereign bond
spreads; the autoregressive coefficients of the specifications are found to be significant
and, in several cases, close to unity, indicating that sovereign bond spreads are highly
persistent series. This finding is in line with similar findings of previous studies (e.g.
Gerlach et al., 2010 and Favero and Missale, 2011). Additionally, it is evident that the
specification examined herein has an increased in-sample explanatory power.
Specifically, the adjusted R? coefficients, reported in the lower panel of Tables 1 and 2,
indicate a high level of deterministic power, ranging from about 65% (high-volatility
specification of the Belgian bond spread) to approximately 94% (high-volatility
specification of the Greek bond spread). Moreover, the explanatory power of the spreads
increases in line with the level of their autoregressive coefficients. The deterministic
processes of the spreads are illustrated in Figures 11-20, in which we have plotted the
estimated series of the spreads against the realized ones, for the period after the collapse

of Lehman.

Furthermore, these results indicate that the returns and the volatility of stock
markets have enhanced explanatory power for spreads’ movements; all dependent
variables (except for Finland) are found to be affected by equity market conditions, being
related to either the returns or the volatility of prices, in at least one of the two regimes
specified. This finding underlines the concept of interlinkages between bond and stock
markets. In this context, the finding that spreads in both regimes are negatively related to
equity returns, may be seen as an indication that the interlinkages between the two market
segments relate to the formulation of investment conditions; sepcifically, spreads
decrease (increase) after positive (negative) stock returns. The effects of volatility on
spreads confirm the interlinkages of investors’ sentiment conditions between the two
market segments as it is found that, in all cases where volatility is a significant
explanatory variable, an increase in volatility is associated with higher spreads. However,

this result is found to hold only under low volatility conditions.
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We now turn to an examination of the effects exercised by the domestic economic
sentiment conditions, as these are reflected in the Economic Sentiment Index. In this
context, it is worth underlying that the Economic Sentiment Indices are forward-looking
indices since they are derived by surveys of households and corporations. Our findings
indicate that such indices are significant as determinants of the spreads in the spectrum of
euro-area countries that we examine, with the exception of Austria and Spain. However,
it is evident that the direction of the effects of this determinant changes, when a shift in
the underlying volatility regime occurs. Specifically, under the high-volatility regime an
improvement in economic agents’ beliefs about the outlook of the economy is associated
with decreases in spreads for France, Greece and Italy, while under the low-volatility
regime the effects exercised by the ESI on spreads in Belgium, Ireland, the Netherlands
and Portugal are the opposite. In the low volatility regime, this finding may be an
indication that investors are mostly concerned with incoming inflationary conditions and
thus an increase in the ESI increases spreads in Belgium, Ireland and the Netherlands. By
contrast, under high volatility conditions, the focus turns to a probable deterioration in
economic activity, which would amplify macroeconomic instabilities and thus it is a

decrease in the ESI that increases the spreads for France, Greece and Italy.

The abovementioned findings can also be commented upon in light of the findings
related to the corporate credit risk variable we have included in the specification. In
particular an interesting finding is that the credit spread from corporate bond yields with
the highest (AAA) and the lowest investment grade rating (BBB) are found to provide
only limited information on future movements of the European sovereign bond spreads.
More specifically, the difference between the yields of BBB and AAA European
corporate bond indices is found to positively affect the spreads of Portugal and France,
under low and high volatility conditions, respectively, but not any of the other dependent
variables. The reading of this finding could be that credit risk conditions in the corporate
bond market are found not to significantly affect conditions in the sovereign bond
markets. In this respect, we now turn to commenting on the rest of the deterministic

variables contained in equation 2 and their power in explaining spreads movements.

The domestic term spread variables are found to exercise significant effects only in

the case of Ireland, in the high volatility regime, while they cause movements, with
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limited significance, in the spreads of Finland, France and Greece, in their high-volatility
regimes, and Ireland and Italy, in their low-volatility regimes. In the abovementioned
cases, movements in the term spreads cause opposite effects on sovereign bond yield
spreads; however, this does not hold for the case of Greek spreads, in its high-volatility
specification and the Irish spread, in its low volatility specification. The last two spreads

are positively affected by their respective domestic term spreads.

The inflation differential is found to be a significant determinant of spreads in
Belgium and Finland, under low volatility conditions, and Portugal, under high volatility
conditions, while it has limited significance for the Dutch spread in the low-volatility
regime. Similarly, changes in the value of the assets of monetary and financial institutions
and the German term spread are found to exercise only limited effects on sovereign bond
spreads. Specifically, the former determinant is found to be significant only in the case of
Belgium in the low-volatility regime, while the latter is significant for the Irish spread,

again in its low-volatility specification.

Finally, the difference between the three-month Euribor rate from the ECB’s main
refinancing rate is found to exercise significant effects on the spreads of Finland and
France, in their high-volatility specifications, and Austria, Belgium, France and the
Netherlands, in their low-volatility specifications. On the other hand, the Economic
Sentiment Index for the euro-area is significant for the Greek spread (in both regimes),
the French spread (in the high-volatility regime) and the Irish spread (in the low-volatility

regime).

However, what is more interesting is that these findings provide clear evidence
about the lack of homogeneity of the determinants of sovereign spreads of different euro-
area countries; moreover, even where the determinants are similar, their impact differs
significantly. Specifically, there are many cases in which the effects exercised by the
determinants on the dependent variables differ either in their strength or, even, in their

signs.

A narrative example, of this finding, can be given by the difference between the
Euribor and the main refinancing operations rate of the ECB, in the low volatility regime,

which exercises positive effects with limited significance on the Austrian spread, while
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its effects on the spreads of Belgium, France and the Netherlands are significant, at the
10% level, but negative. This finding suggests that a deterioration of the conditions in the
interbank market increases the Austrian spread one month later, while it decreases

spreads in the Netherlands, Belgium and France.

The lack of homogeneity in the determinants of spreads is also supported by the
result that the significance of other euro-area wide determinants is not the same across the
spreads examined. Euro Area (EA) economic conditions, as reflected in the respective
economic sentiment index, exercise significant effects on the spreads of Greece, Ireland
(under low volatility conditions) and France (in the high volatility regime). Furthermore,
in the case of Greece, the sign of the effects exercised by the EA economic sentiment
index moves from negative, under low volatility conditions, to positive. This finding may
be interpreted as evidence of a change in investors’ preferences; for example it may be
indicating that when economic conditions in the euro area improve, investors increase
their holdings of Greek sovereign bonds, in low volatility conditions, but become even

more risk-averse towards the Greek sovereign bond risk, under high-volatility conditions.
4.2  Grouping formations

In order to examine thoroughly the homogeneity of the spreads’ deterministic
processes we calculate the relative explanatory power of each determinant, by employing

the measure shown in (4), for each of the dependent variables in Table 3, below.

[Insert Table 3 around here]

To begin with, note that the results of the estimation presented in Table 3, mainly
permit a comparison of the, standardized, explanatory power of each determinant across
the two volatility regimes. The figures in Table 3 report the explanatory power of each
variable as a percentage of the deterministic component of the spreads and in this respect
allow a comparison across spreads, as well. This comparison enables us to check the
degree to which the deterministic processes of the euro-area sovereign bond spreads,

across countries, are homogenous.
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For example, the equity return variable is found to explain almost one-third of
movements in the Greek sovereign bond spread in the high-volatility regime, and more
than 25% of the movements of the Spanish sovereign bond spread in the low-volatility
regime. On the other hand, it does not explain more than 2% of the movements of spreads
of Austria, Belgium, Finland and Portugal, or 4% of Ireland, under low-volatility
conditions. Additionally, in the cases mentioned, for which the equity returns have small
explanatory power, the volatility effects on movements in spreads are found to be quite
large; they explain almost one-fifth of the movements of spreads in Austria, Belgium and
the Netherlands under high volatility conditions. Furthermore, it is worth noting that the
explanatory power of the volatility of equity prices on spreads’ movements increases by
almost a half when comparing the overall impact, across countries, in the low and high

volatility regimes.

Similarly, the results obtained when examining the effects exercised by the
domestic economic sentiment indices on the spreads’ movements are found to reveal
significant differences across countries. For example, under the high volatility regime, the
Portuguese ESI is found to explain almost one-third of movements in the Portuguese
spread, whereas the effects of the domestic ESI on spreads in Belgium, Greece and the

Netherlands do not exceed a marginal 2%.

Equally revealing, in terms of the homogeneity of the effects exercised by each
explanatory variable, is the comparison of the power of the other country-specific
determinants of the specification, in explaining the spreads’ movements. For example, the
domestic term spread is found to explain about 14-16% of the movements in spreads of
Austria, Belgium, Greece, Ireland and the Netherlands, in the high-volatility regime,
while its explanatory power does not exceed 5% in the rest of the countries; in the low-
volatility regime, these differences are not so large, mainly because the explanatory
power of the term spread as a determinant of the sovereign bond spread, in each case,
decreases. Similar evidence of lack of homogeneity in the deterministic process of the
spreads exists also in the cases of the rest of the country-specific variables, namely the

inflation differentials and the MFI asset’s value.
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More importantly, though, the effects exercised by the common, euro-area wide,
determinants can, also, be interpreted as indicating lack of homogeneity in the euro-area
sovereign bond spreads’ deterministic processes. First, we focus on the effects exercised
by the corporate credit spread. In this context, note that while a movement in the
corporate credit spread explains 25% of movements in the Spanish spread and about 13-
14% of movements in French and the Dutch spreads in the high volatility regime, it does
not correspond to more than 6% of the deterministic component for the rest of the
spreads. In the low volatility regime the credit spread of European corporate bonds
explains about 10% of movements in the Portuguese spread and 7% of movements in the
French spread, while it does not contribute to more than 5% to movements in the rest of

the cases.

Next, we turn to the effects that originate from the euro-area ESI. These are found
to have limited explanatory power for most of the sovereign bond spreads. However, in
the case of the Greek spread the economic sentiment in the euro-area is found to explain a
large part of its movements. This finding accompanied with the negative sign of the
respective coefficient (see Table 2) indicates that improvements in conditions in the euro-
area economy decrease spreads of the Greek sovereign bonds under low volatility
conditions. However, under high volatility conditions, the direction of this relationship
reverses, indicating the extreme conditions of risk-aversion for Greek sovereign bonds,

during the recent crisis.

Finally, the examination of the explanatory power of the effects of the German
yield curve and the interbank spread, are more homogenous across countries.
Specifically, the effects exercised by both these explanatory variables are found to have
limited power across the spectrum of the dependent variables. This time the exceptions
are found in the case of the Austrian spread in its low-volatility specification, and the

French spread in its high-volatility specification.

Furthermore, from the above analysis we can also examine whether there are any
cases in which evidence of grouping formation exists. In this respect, Figures 21-27
provide a graphical illustration of the explanatory power of each determinant, or group of

determinants, on each spread’s specifications for the high- and the low-volatility regime.
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In these figures three criteria for comparison are reported; first, the autoregressive
parameter and the unexplained part of the dependent variable are illustrated, second, the
degree to which the spreads reflect country-specific or euro-area wide explanatory
variables and, finally, the degree to which the deterministic component reflects economic
or market sentiment. It is worth focusing on the last two criteria as we have already
commented on the degree to which the specification here explains developments in

spreads across regimes.

From the figures in the middle panel, it is shown which country-specific variables
have increased strength under the high-volatility regime; as a result, it may be argued that
the spreads, under the high-volatility regime are more responsive to country-specific
developments. Under this regime, the percentage of spreads explained near or above 50%
by country-specific developments are those of Greece, Portugal, the Netherlands and
Belgium. Under the low-volatility regime, however, the Portuguese, Italian, Belgian,

French and Spanish spreads are 50% or more explained by domestic variables.

Additionally, the bottom panel of figures indicates that the Greek spread is
constantly explained in a quite strong manner by economic-sentiment indices, both
domestic and euro-area wide, while the same occurs for the Portuguese spread, in the
high-volatility regime and the Belgian one in the low-volatility regime. Additionally,
these figures illustrate that explanatory effects from the equity-market related variables
are worth-noting, in the cases of the Greek spread, under high-volatility conditions, and

of the Spanish spread, under low-volatility conditions.

To this end, these findings highlight that there exist both similarities and
differences in the deterministic processes of the spreads across countries. For example,
the Greek and the Portuguese spreads are found to be subject, to a similar degree, to
effects stemming both from their country-specific variables and from the economic
sentiment indices. Additionally, in the low-volatility regime, the spreads of France,
Greece, Ireland and Portugal are to a similar degree subject to effects stemming from
euro-area aggregate variables. On the other hand, the spread of Austria is found to have
an idiosyncratic behavior in respect both of the magnitude of its autoregressive effects,

under the low volatility regime and to the low explanatory power of both the euro-area
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wide and domestic variables, in the same regime; in its turn this latter outcome is related

to the former one.
4.3 Controlling for effects from the debt-to-GDP ratio

The results presented so far indicate that ESIs and financial market conditions are
important, as they are found to have the strongest explanatory power among the
explanatory variables of our specification. In this respect, we deem that they deserve
proper attention from policy makers in order to resolve the sovereign debt crisis in
Europe. In particular, the finding that these variables are significant indicates that the
financial stability problems in the euro area, related to the sovereign debt crisis, should be
addressed in such a way that one recognizes that market-participants form expectations
about economic activity and future returns. At the same time, fiscal consolidation is a
necessary condition to address the macroeconomic imbalances among euro-area

economies.

Thus, it is interesting to investigate these results in the presence of explanatory
variables related to fiscal imbalances; the results of this exercise would indicate whether
decisions and actions aiming at solving the macroeconomic imbalances will suffice for
restoring stability in the euro-area financial markets. For this reason, we investigate,
simultaneously, the relationship of the spreads with fiscal variables and expectations-
related determinants. Thus, we examine whether the economic sentiment indices and the
equity market variables lose their significance, as determinants of the spreads’

movements, when we include fiscal variables in the equations, as well.

The data used, in this exercise, are of quarterly frequency, as this is the highest
publicly available frequency for fiscal variables. The equation used for this analysis
contains the level and changes of the Debt-to-GDP ratio, the domestic and euro-area wide
economic sentiment indices and the equity market returns and volatility. The concept of
the exercise does not change: we separate the sample to two sub-periods capturing the
observations found, earlier, to belong to the low and the high volatility regimes. For these
reasons, the results of this exercise constitute a supplementary analysis to the ones

presented in the previous section. The respective results are presented in Table 4.
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[Insert Table 4 around here]

The results reveal an interesting picture, regarding the relationship between
movements in spreads and the debt-to-GDP ratio; the level and the change in this ratio is
not a significant explanatory variable for movements in spreads, in the high volatility
regime, with the exception of Portugal. This finding is in line with respective findings in
Gerlach et al. (2010) and Favero and Missale (2011). By contrast, in the low volatility
regime, the results indicate that fiscal variables are more significant as a determinant of

spreads in the first eight years of the monetary union.

The domestic ESIs (domestic and euro-area) are found to be significant
determinants of spreads in Belgium and Greece, in the high volatility regime, and
Austria, Italy and the Netherlands, in the low volatility regime. The euro-area wide ESI is
found to move the spreads of Belgium, Spain, Greece and Ireland, in the high volatility
regime, and Austria, Belgium, France and Portugal, in the low volatility regime. In this
respect, it should be noted that when using quarterly data, there is evidence that the
significance of the ESIs increases in several cases as compared to monthly data. This
finding sits easily with the stylized fact that economic sentiment exhibits smooth changes
through time and as a result its effects may be more significant with lower frequency

data.

Equity market returns and volatility variables are found to be significant
explanatory variables for several spreads at quarterly frequency. More specifically, in the
high volatility regime the spreads of the Netherlands, Portugal and Ireland are found to be
negatively affected by their equity market returns, whereas the equity market volatility
moves, in the Netherlands, Italy and Greece in the same direction with the respective
spreads. In the low volatility regime, equity returns are significant only for the spreads of
Belgium and Italy, whereas the volatility significantly affects the spreads of Austria and

Portugal.

All in all, focusing on the high volatility regime, it seems that the sovereign debt
crisis was not a result of current developments in the level of the debt, or of its dynamics,

but rather expectations, as these are reflected in the ESIs and the equity market variables.
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As a result, a correct reading of the sovereign debt crisis is that, the deterioration of
economic and market expectations, which in a large extent was due to the expected
deterioration of the fiscal position in several euro-area countries, has resulted in the

widening of the sovereign bond spreads.

5. Concluding remarks

In the present paper we first addressed issues related to the degree of integration
and stability of the Eurozone sovereign bonds market. As a yardstick for market
integration we use the spreads of 10-year sovereign bond yields against Germany’s Bund.
Our empirical analysis has shown that even in the pre-2008 crisis period there was no
uniform pattern in the determinants of spreads. This evidence intensifies when we
examine the post-crisis period since we failed to identify the same determinants with the
pre-crisis period, thus validating the argument that the sovereign bonds market lacked a

level of stability that would have immunized it from financial market conditions.

We then proceeded to show that movements in the euro-area sovereign bond
spreads are often misinterpreted as reflections of fiscal fundamentals; first we find no
evidence confirming the link between fiscal variables and the spreads’ movements and,
second, we find heterogeneity in the determinants of spreads across euro-area countries.
We deem that policy makers should draw their attention to this last outcome,
incorporating it in the proposed solutions in order to restore financial stability.
Furthermore, our findings indicate that spreads are significantly explained by market and
economic sentiment conditions. This finding suggests that in the current climate,
decisions aiming to support investors’ confidence should signal the decisiveness of the
policy-makers to (i) deal with the country-specific problems in the euro-area and (ii)

improve expectations about economic activity.
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Appendix

1.

Description of the variables of vector X

‘Equity returns’ are calculated as differences of logged stock indices’ prices of the
last and the first day-of-the-month, for each country, (source: Datastream).

The ‘equity volatility’ variable is estimated as the monthly standard deviation of
the daily prices of each country’s stock market index, (source: Datastream).
‘Economic sentiment’ refers to the Economic Sentiment Index (ESI) reported
every month by the European Commission. The series is calculated as differences
of the index from the optimism-threshold (i.e. 100), (source: Datastream).

The ‘domestic yield curve’ variable is estimated as the term spread between ten
and two years of domestic sovereign bonds, (source: Datastream)

‘Inflation difference’ is the difference in time t between the inflation rate of
country X from the German inflation rate. Inflation rates correspond to the year on
year percentage changes of the harmonized index of consumer prices (HICP),
(source: Datastream).

The ‘MFT’ variable captures monthly percentage changes in the value of assets of
the balance sheets of monetary and financial institutions of each country. (the MFI
definition follows the official definition from the Eurosystem; source: Statistical

Data Warehouse, ECB).

Description of the variables of vector Z

The ‘credit spread’ series is estimated by using the iBoxx indices for, liquid,
corporate bonds with different credit rating, with a residual maturity of 7 to 10
years; specifically, it is the difference between the yields of the iBoxx indices
containing BBB-rated European corporate bonds against the yields of the
respective iBoxx index of AAA-rated European corporate bonds, (source:
Datastream).

The ‘interbank’ variable is the spread of the 3-month Euribor rate over the
benchmark rate of the ECB for its main refinancing operations, (source:

Datastream).
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The ‘economic sentiment EA’ variable refers to the Economic Sentiment Index
(ESI), for the euro-area (changing composition), reported every month by the
European Commission. The series is calculated as differences of the index from
the optimism-threshold (i.e. 100), (source: Datastream).

The ‘DE yield curve’ variable is estimated as the term spread between ten and two

years of Germany’s sovereign bonds, (source: Datastream).
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Table 1: Regression output — the high volatility regime

AT BE ES FI FR GR IE IT NT PT
Constant | 0332 | 0.395 | -0.827 | 0.186 |0.151** [ -2.022 | 0.119 | 0.108 | 0.141 | 0.296
(0.315) |(0.323) | (0.556) | (0.154) | (0.062) | (2.184) | (0.653) | (0.119) | (0.092) | (0.385)

Spread | 0.614%* 0.762%* |0.697** |0.506** |0.652%* [0.479%* |1.048%* |0.824%** | 0.323* |0.552%*
t-1 (0.199) |(0.136) | (0.208) | (0.155) |(0.136) | (0.154) | (0.121) |(0.136) | (0.189) | (0.233)
Eq.ret | -0.003 | -0.010 [-0.029%* | -0.001 |[0.012** -0.033** | -0.014 -0.016** |-0.008** | -0.014
t-1 (0.003) |(0.009) | (0.011) | (0.002) |(0.002) | (0.013) | (0.011) | (0.005) | (0.002) | (0.025)
Eq.vol. |-0.009%* [ -0.018 | -0.007 | 0.001 | -0.004 |-0.004 | -0.009 | 0.003 | -0.004 | 0.009
t-1 (0.004) |(0.012) | (0.005) | (0.002) | (0.003) | (0.011) |(0.021) |(0.016) | (0.003) | (0.063)
Eco.sent. | 0.015 |-0.007 | -0.039 | 0.005 [0.019%* -0.163**| -0.043 -0.038**| -0.002 | -0.051
t-1 (0.013) |(0.023) | (0.050) | (0.010) | (0.007) | (0.055) |(0.029) | (0.015) | (0.006) | (0.042)
Dom. YC | -0.146 | -0.059 | 0.072 |-0.211* |-0.220* | 0.476* [-0.616**| -0.039 | 0.064 | 0.031
t-1 (0.155) [(0.112) | (0.254) | (0.114) |(0.115) |(0.268) | (0.218) |(0.092) | (0.123) | (0.164)
Inf. dif. | 0.027 |0.103** | 0.055 | 0.054 |-0.018 | 0406 |-0.210 | 0.067 | 0.025 |0.415%*
t-1 (0.119) |(0.044) | (0.110) | (0.046) | (0.049) | (0.381) | (0.143) | (0.081) | (0.018) | (0.200)
MFIt-1 | -0.006 | 0.010 | -0.070 | -0.001 | -0.008 | 0.047 | 0.050 |-0.015 | -0.003 | -0.005
(0.012) |(0.008) | (0.092) | (0.004) | (0.005) | (0.129) | (0.046) | (0.015) | (0.005) | (0.105)

Cr. Spread | -0.043 | -0.056 | 0.201 | 0.015 |0.064** | 0.551 |-0.222 | -0.061 | 0.032 | 0.155
t-1 (0.092) |(0.107) | (0.180) | (0.040) | (0.026) | (0.569) | (0.246) | (0.159) | (0.036) | (0.316)
Interbank | 0.080 | -0.069 | 0.187 |-0.206** [-0.106* | 0.851 | 0.240 | 0.051 | -0.006 | -0.344
t-1 (0.141) [(0.116) | (0.227) | (0.082) |(0.059) |(1.237) |(0.268) | (0.123) | (0.065) | (0.411)
Sco. Sent. EA| -0.027 | -0.002 | 0.045 | -0.011 [0.019%* [0.159** | 0.010 | 0.028 | -0.003 | 0.051
t-1 (0.119) |(0.027) | (0.040) | (0.010) | (0.008) | (0.059) | (0.026) | (0.017) | (0.005) | (0.039)
DEYC | 0.139 | 0.013 | 0289 | 0.124 | 0.186 | -0.616 | 0.428 | 0.143 | -0.086 | -0.015
t-1 (0.145) [(0.179) | (0.239) | (0.112) |(0.129) |(0.920) |(0.307) | (0.141) |(0.126) | (0.310)
D. W. 3.010 | 2479 | 2.150 | 2.124 | 2.152 | 2.289 [ 2.755 | 2462 | 2211 | 2.582
AIC 1213 | -0.779 | 0.159 | -1.902 | -2.472 | 2479 | 1.196 | -1.141 | 2.232 | 1.131
R 0.759 | 0.654 | 0.869 | 0.749 | 0.738 | 0.938 | 0.931 | 0.886 | 0.830 | 0.895

Note: The figures contained in the cells are the coefficients of each explanatory variable of equation 2, while]
barentheses contain the respective std. deviations. The regression output has been corrected by applying the]
Newey-West filter, for controlling serial correlation of the residuals. Asterisks * and ** denote significance in a
0% and 5% confidence interval, respectively.
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Table 2: Regression output — the low volatility regime

AT BE ES FI FR GR IE IT NT PT
Constant | 0.002 | 0.004 | -0.008 | 0.021 | 0.024 | 0.050 | 0.028 |0.072** | -0.004 | 0.020
(0.013) | (0.019) | (0.015) |(0.021) | (0.015) | (0.031) | (0.024) |(0.023) |(0.019) | (0.029)

Spread | 0.895%* | 0.937 |0.892%* |0.748%* |0.585%* [0.957** |0.678** |0.663** [0.671%** | 0.464**
t-1 (.0031) | (0.056) | (0.076) |(0.122) | (0.158) | (0.095) | (0.095) |(0.107) |(0.099) | (0.158)

Eq.ret |-0.002%* | -0.001 |-0.002** | -0.001 | -0.001 | -0.001 [-0.002** [ -0.001 | 0.001 |-0.002%**
t-1 (0.001) | (0.001) | (0.001) |(0.002) | (0.001) | (0.001) | (0.001) |(0.001) |(0.001) | (0.001)

Eq.vol. | -0.001 |0.003** [0.002** | 0.001 | -0.001 |0.002** | -0.001 [0.004** | 0.002* | 0.001
t-1 (0.001) | (0.001) | (0.001) |(0.001) | (0.001) | (0.001) |(0.001) |(0.002) |(0.001) | (0.001)

Eco. sent. | 0.001 |0.003** | 0.001 |-0.003* | 0.001 | -0.001 |0.003** | 0.001 |0.002** |0.004**
t-1 (0.001) |(0.001)) | (0.001) |(0.002) | (0.001) | (0.001) | (0.001) |(0.001) |(0.001) | (0.002)

Dom. YC | 0.006 | -0.033 | 0.002 | -0.014 | 0.017 | -0.002 | 0.019* [-0.085* | 0.002 | -0.040
t-1 (0.034) | (0.038) | (0.027) |(0.034) | (0.051) | (0.045) | (0.011) |(0.045) |(0.047) | (0.033)

Inf. dif. | -0.002 [0.017** | -0.006 |0.010** | -0.001 | -0.006 | 0.001 |-0.009 |0.009* | -0.005
t-1 (0.008) | (0.005) | (0.007) |(0.005) | (0.007) | (0.007) | (0.004) |(0.008) |(0.005) | (0.005)

MFI | -0.001 [-0.003** | 0.001 | 0.001 | 0.002 | 0.001 | -0.001 |-0.001 |-0.002 | -0.003

t-1 (0.004) | (0.001) | (0.001) |(0.001) | (0.002) | (0.002) | (0.001) |(0.002) |(0.002) | (0.003)

Cr. Spread | 0.009 | -0.005 | 0.008 |-0.002 | 0.012 | -0.018 | 0.019 | 0.028 |-0.010 |0.082**
t-1 (0.012) | (0.015) | (0.016) |(0.014) | (0.009) | (0.024) | (0.013) |(0.019) |(0.015) | (0.030)

Interbank | 0.002* |-0.062** | 0.018 | 0.015 [-0.035** | 0.028 | -0.042 | 0.009 |-0.025* | -0.019
t-1 (0.012) | (0.020) | (0.016) |(0.022) | (0.014) | (0.025) | (0.026) |(0.020) |(0.015) | (0.022)

Eco. Sent. | 0.001 | -0.001 | 0.001 | 0.002 | -0.001 [-0.003** [-0.004** [ 0.001 | 0.001 | 0.001
EAt1 |(0.001) |(0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.002) |(0.001) |(0.001) | (0.001)
DEYC | -0.004 | 0.028 | -0.001 | 0.001 | -0.034 | -0.027 |-0.039** | 0.065 | 0.016 | 0.032
t-1 (0.033) | (0.039) | (0.003) |(0.034) | (0.052) | (0.047) | (0.015) |(0.042) |(0.042) | (0.036)

D.W. | 2410 | 2.038 | 2411 | 2.079 | 2219 | 1.929 | 1.987 | 2.273 [ 2.187 | 1.831
AIC | -3.878 | -3.723 | -3.959 | -3.738 | -4.447 | -3.477 | -3.542 | -3.681 | -3.995 | -3.325

R° | 0915 | 0917 | 0936 | 0907 | 0.716 | 0.929 | 0.881 | 0.829 | 0.735 | 0.879

Note: The figures contained in the cells are the coefficients of each explanatory variable of equation 2, while
parentheses contain the respective std. deviations. The regression output has been corrected by applying the
Newey-West filter, for controlling serial correlation of the residuals. Asterisks * and ** denote significance

in a 10% and 5% confidence interval, respectively.
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Table 3: Spreads’ determinants relative explanatory power

High volatility regime

AT BE ES FI FR GR IE IT NT PT
Spread 28.70% | 42.25% | 21.22% | 31.13% | 35.61% | 9.84% | 41.67% | 40.37% | 24.24% | 28.22%
Eq. ret 1.69% | 1.80% | 831% | 1.28% | 6.71% | 30.67% | 3.64% | 8.28% | 15.37% | 1.74%
Eq. vol. 18.44% | 17.80% | 8.68% | 4.55% | 8.11% | 3.42% | 2.88% | 3.24% | 19.96% | 1.59%
Eco. sent. 4.85% | 0.61% | 6.34% | 3.81% | 15.25% | 1.08% | 12.19% | 10.19% | 1.93% | 29.12%
Dom. YC 15.06% | 19.77% | 1.30% | 4.32% | 2.39% | 14.05% | 13.34% | 4.79% | 13.94% | 2.90%
Inf. dif. 4.54% | 7.15% | 4.32% | 25.44% | 0.56% | 2.42% | 3.69% | 8.26% | 3.97% | 14.81%
MFI 0.95% | 2.99% | 14.13% | 9.61% | 10.49% | 1.64% | 4.53% | 1.86% | 2.10% | 0.31%
Cr.Spread | 2.99% | 3.06% | 25.28% | 5.61% | 13.43% | 0.26% | 5.69% | 4.37% | 13.96% | 10.10%
Interbank 1.13% | 1.06% | 2.31% | 5.98% | 2.24% | 0.68% | 1.44% | 8.32% | 0.41% | 3.76%
Eco. Sent. EA | 0.45% | 0.25% | 2.82% | 4.69% | 3.40% | 35.67% | 0.79% | 6.46% | 2.69% | 6.23%
DEYC 21.19% | 3.27% | 5.28% | 3.56% | 1.81% | 0.27% | 10.15% | 3.86% | 1.42% | 1.23%
Low volatility regime
AT BE ES FI FR GR IE IT NT PT

Spread 75.43% | 22.58% | 32.71% | 34.82% | 18.99% | 24.54% | 26.30% | 22.57% | 26.99% | 12.60%
Eq. ret 9.39% | 6.53% | 27.49% | 7.56% | 9.08% | 12.82% | 7.97% | 6.52% | 6.10% | 13.32%
Eq. vol. 1.72% | 5.73% | 7.24% | 4.69% | 4.80% | 6.29% | 3.77% | 8.78% | 6.51% | 5.11%
Eco. Sent. 6.99% | 17.81% | 3.33% | 5.26% | 4.13% | 2.50% | 13.02% | 7.43% | 10.49% | 11.40%
Dom. YC 0.23% | 2.62% | 1.85% | 7.15% | 2.56% | 6.05% | 7.10% | 9.05% | 0.27% | 6.19%
Inf. dif. 1.64% | 7.05% | 5.41% | 10.97% | 2.59% | 0.34% | 1.18% | 11.00% | 11.31% | 5.98%
MFI 0.37% | 19.98% | 5.66% | 6.11% | 5.26% | 3.83% | 4.54% | 7.27% | 13.73% | 12.15%
Cr. Spread 042% | 0.57% | 3.12% | 1.76% | 7.39% | 4.12% | 3.50% | 5.08% | 1.89% | 10.08%
Interbank 0.18% | 6.92% | 5.01% | 3.65% | 26.60% | 4.66% | 12.06% | 8.57% | 14.18% | 10.39%
Eco. Sent. EA | 3.44% | 7.79% | 597% | 17.32% | 9.12% | 31.21% | 9.85% | 8.05% | 5.92% | 7.40%
DEYC 0.18% | 2.40% | 2.22% | 0.71% | 9.47% | 3.66% | 10.72% | 5.69% | 2.61% | 5.40%

Note: The figures correspond to calculations according to eq. (4).
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Table 4: Results for the equity variables and the economic sentiment, in the presence of the
Debt-to-GDP ratio

| AT BE ES FR | GR IE IT NT PT
High volatility regime
Constant | -2.271 | -1.809 | -1.406 | -0.287 |13.367 | -1.123 | 0.454 -0.408 [-5.846%*
(1.304) | (1.456) | (1.706) |(0.678) |(8.193) [(0.795) | (4.078) | (0.416) | (2.079)
Spread  [0.377*%* [ 0.719%* | 0.608* | -0.091 [0.563** [1.093** | 1.127** | -0.206 | 0.522%
t-1 (0.456) | (0.203) | (0.320) |(0.478) |(0.133) [(0.298) | (0.397) | (0.273) | (0.231)
Debt/GDP | 0.033 | 0.018 | 0.022 | 0.007 [-0.127 | 0.023 | -0.007 0.009 [0.074**
t-1 (0.021) | 0.015) | (0.042) |(0.009) |(0.072) [(0.015) | (0.038) | (0.006) | (0.029)
A(Debt/GDP) [-0.009 | 0.012 | 0.029 |-0.003 | 0.301 |-0.016 | -0.098 -0.003 | -0.003
t-1 (0.009) | (0.023) | (0.128) |(0.025) |(0.279) [(0.026) | (0.076) | (0.004) | (0.113)
Eq. ret. -0.005 | 0.001 | -0.001 |-0.003 | 0.013 [-0.025% | -0.004 [-0.004** [-0.028**
t-1 (0.004) | (0.003) | (0.007) |(0.003) |(0.015) [(0.012) | (0.007) | (0.001) | (0.012)
Eq. vol. 0.042 | 0.037 | 0.118 | 0.019 [0.155% | 0.057 | 0.132** | 0.031** | 0.114
t-1 (0.029) | (0.022) | (0.073) |(0.014) |(0.079) [(0.086) | (0.057) | (0.013) | (0.077)
Eco.sent. | 0.033 | 0.078** | -0.044 | -0.028 [0.248**[ 0.002 0.103 0.003 | -0.023
t-1 (0.039) | (0.031) | (0.055) |(0.019) |(0.092) [(0.035) | (0.116) | (0.010) | (0.047)
Eco. Sent. | -0.047 |-0.075%* | 0.053* | 0.020 [0.237** | 0.026* | -0.048 -0.012 | 0.037
EA t-1 (0.037) | (0.032) | (0.024) |(0.021) |(0.052) [(0.014) | (0.069) | (0.008) | (0.034)
D. W. 1.774 | 2487 | 2952 | 1.496 | 2.183 [ 3.012 1.965 1.889 | 2.411
&2 0.667 | 0.692 | 0.833 | 0.622 | 0.955 | 0.888 0.573 0919 | 0.834
Low volatility regime
Constant | -0.370 | -0.672*%* | -0.097 |0.772%* | -0.065 | -0.069 | -0.638** | -0.288** | (.535%*
(0.295) | (0.119) | (0.101) | (0.190) | (0.561) | (0.049) | (0.288) | (0.086) | (0.105)
Spread  [0.737*%| 0.313%* | 0.742%* | -0.063 [0.639%* [0.833%* | 0.454** | 0.743%* | 0.308*
t-1 (0.113) | (0.117) | (0.080) | (0.193) | (0.088) | (0.172) | (0.152) | (0.099) | (0.183)
Debt/GDP | 0.005 | 0.007** | 0.001 [-0.012%**| 0.001 | 0.002 | 0.007** | 0.005%* [-0.009%**
t-1 (0.004) | (0.001) | (0.002) | (0.003) | (0.006) | (0.002) | (0.003) | (0.002) | (0.002)
A(Debt/GDP) | -0.003 | -0.002 | -0.009 [2.06x10*| 0.002 [0.006%* | 0.003 0.004* | 0.009%
t-1 (0.002) | (0.002) | (0.007) | (0.004) | (0.006) | (0.003) | (0.004) | (0.002) | (0.005)
Eq. ret. 0.001 | -0.002*%* | 0.001 [4.14x10™3.7x10* [3.35x10°| -0.001* [3.28 x10™*[2.17x10™
t-1 (0.001) [(6.62x10™)| (0.001) | (0.001) | (0.001) | (0.002) |(8.03x10™) [(6.76x10™)| (0.001)
Eq.vol.  [0.009**| -0.002 | 0.007 | 0.003 | 0.005 | 0.004 0.002 | 0.006%* |0.014%*
t-1 (0.004) | (0.004) | (0.004) | (0.002) | (0.006) | (0.005) | (0.003) | (0.002) | (0.005)
Eco.sent. | -0.004 | -0.005** | 0.007 [7.16x10™*] 0.001 | 0.002 | 0.005** | 0.002* | 0.001
t-1 (0.004) | (0.002) | (0.004) | (0.002) | (0.003) | (0.001) | (0.002) | (0.001) | (0.003)
Eco. Sent. | 0.009* | 0.011** | 0.002 | 0.005* | 0.002 | 0.001 | 2.89x10™* | 6x10* [0.009%*
EA t-1 (0.005) | (0.002) | (0.002) | (0.003) | (0.004) | (0.002) | (0.002) | (0.001) | (0.002)
D. W. 2428 | 2.063 2.160 | 1.707 | 2.119 | 1.904 | 2.090 2.288 1716
&2 0.899 | 0.939 | 0.937 | 0.788 | 0.816 | 0.743 0.823 0.744 | 0.859

Note: Table 4 contains only the countries for which either the economic sentiment or one of the variables related to the
equity market developments was found to be significant in the initial results. In this respect, Finland was omitted, on
purpose, from the robustness checks. The figures in the cells are the coefficients of each explanatory variable, while
parentheses contain the respective std. deviations. The regression output has been corrected by applying the Newey-
West filter, for controlling serial correlation of the residuals. Asterisks * and ** denote significance in a 10% and 5%
confidence interval, respectively.
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Figures 1-5: The spreads and the high-volatility regime
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Note: The diagrams illustrate the series of sovereign bond yield spreads during the period under
examination, while shadowed regions indicate periods belonging in the high-volatility regimes,
specified in each case.
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Figures 6-10: The spreads and the high-volatility regime (continued)
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Note: The diagrams illustrate the series of sovereign bond yield spreads during the period under
examination, while shadowed regions indicate periods belonging in the high-volatility regimes,
specified in each case.
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Figures 11-15: Illustration of goodness-of-fit of the estimated spreads
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Figures 16-20: Illustration of goodness-of-fit of the estimated spreads (cont'd)
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Figures 21-27: Clustering analysis (based on the calculations in Table 4)
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