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Le determinanti del rendimenti
dei titoli di Stato nell'area euro

Sintesi del lavoro

[l presente lavoro stima le determinanti dello spread dei rendimenti a dieci anni dei titoli di Stato dei paesi
dell'area euro rispetto al rendimento dei titoli di Stato tedeschi nel periodo gennaio 2002-maggio 2012. L'obiettivo &
quello di scomporre le determinanti legate ai fattori fondamentali - derivanti dalla situazione macroeconomica e di
finanza pubblica dei singoli paesi - da quelle legate a effetti di contagio. | risultati mostrano che, a partire dalla crisi
finanziaria del 2007-2008, gli spread sono stati influenzati da una componente legata al contagio il cui peso ¢ risul-
tato variabile nel tempo. In media, tale componente spiega circa un terzo della dinamica degli spread nel biennio
2009-2010 e circa il 10 per cento a partire dal 2011. Tuttavia, le evidenze a livello di singolo paese sono molto diver-
se fra paesi core e periferici. | paesi core (escludendo naturalmente la Germania che & il benchmark per la misurazio-
ne degli spread) risultano sostanzialmente immuni al contagio almeno fino al 2011; al peggiorare della crisi del debi-
to sovrano essi sembrano, invece, aver beneficiato di un effetto fligh-to-quality in quanto ritenuti piu sicuri dagli in-
vestitori. Ad esempio, nel 2012, per la Francia lo spread risulta inferiore a quello implicito nei fondamentali per un
valore compreso fra circa 50 e 90 punti base, a seconda di diverse specificazioni del modello, mentre per I'Olanda
questo "sconto” puo arrivare fino a circa 60 punti base. | paesi periferici, che a sequito dell'adesione all'Unione Mo-
netaria Europea hanno beneficiato di un miglioramento nella percezione del loro rischio di credito, subiscono a parti-
re dal 2009 una repentina revisione delle aspettative degli investitori sperimentando livelli di spread significativa-
mente superiori a quanto spiegato dai fondamentali. In particolare, nel 2012, per molti di questi paesi il contributo
del contagio risulta sostanzialmente comparabile a quello dei fondamentali nella determinazione del livello degli
spread. Ad esempio, il contagio si attesta su valori compresi fra circa 170 e 240 punti base sullo spread della Spagna,
mentre nel caso dell'ltalia, probabilmente a motivo del suo storicamente elevato debito pubblico, raggiunge valori
compresi fra 150 e 180 punti base.

* Consob, Divisione Studi. Gli autori ringraziano Giovanni Siciliano per gli utili commenti e suggerimenti. Le opinioni espresse sono personali € non
impegnano in alcun modo l'istituzione di appartenenza.






The determinants of government
yield spreads in the euro area

Abstract

This paper analyses the determinants of sovereign spreads in the euro area from January 2002 to May
2012. The objective is to disentangle the role of country-specific fundamentals, driven by fiscal and macroeconomic
factors, from what is referred to as contagion. Following the existing empirical literature, the work estimates a model
of the determinants of 10-year yield spreads relative to Germany for ten euro zone countries. The results show that
since the eruption of the 2007-2008 financial crisis, sovereign spreads have shown a time-dependent contagion
component. On average, such a component explains almost one third of the spreads dynamic in 2009-2010 and al-
most 10 per cent since 2011. However, results at the country level are quite different between core and peripherals.
As shown by the analysis, core countries (excluding Germany, which is our benchmark to measure spreads) were not
affected by contagion till 2011; since the worsening of the sovereign debt crisis they seem to have benefited from a
flight-to-quality effect. For example, in the first months of 2012, France shows spreads lower than what implied by
fundamentals by an amount ranging from roughly 50 to 90 basis points, depending on the model specification, while
for Netherlands such a "discount” can be as high as roughly 60 basis point. Peripheral countries, which at the onset
of the European Monetary Union took advantage from a mispricing of their actual economic and fiscal fragility, since
2009 have suffered from the abrupt revision of market expectations, showing spreads on average significantly higher
than what justified by macroeconomic and fiscal factors. In 2012, for most of these countries contagion has a role
comparable to fundamentals in explaining the level of the spreads. For example, it accounts for an amount ranging
from roughly 170 to 240 basis points for Spain, while for Italy - probably penalized by its historically highest debt to
GDP ratio - contagion explains something between roughly 150 and 180 basis points of the spread, depending on
the model specification.

JEL Classification: G12, E43, H63.
Keywords: government yield spreads, sovereign risk premia, government debt, financial crisis, sovereign debt crisis, contagion.
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1 Introduction

This paper analyses the determinants of government yields in the euro area
from January 2002 to May 2012. The aim is to disentangle the role of country-
specific fundamentals, driven by fiscal and macroeconomic factors, from what is re-
ferred to as contagion.

Since the beginning of 2010, when irregularities in Greece's budget were
disclosed, a relentless rise in the spreads against the German Bund occurred for
Greece, Ireland and Portugal. Since July 2011, other non-core countries, such as
Spain and ltaly, have recorded a strong increase in bond yields, while core countries,
such as Germany, have benefited from a flight-to-quality effect. Overall, as the crisis
developed, the observed pattern of the spreads appeared to be more sensitive to
changes in global conditions rather than to actual changes in the country-specific
fiscal position.

This paper brings evidence that supports this view. Following the existing
empirical literature, the work estimates a model of the determinants of 10-year yield
spreads relative to Germany for ten euro zone countries. The results show that since
the eruption of the 2007-2008 financial crisis, sovereign spreads have shown a time-
dependent contagion component. On average, such a component explains almost one
third of the spreads dynamic in 2009-2010 and almost 10 per cent since 2011. How-
ever, results at the country level are quite different between core and peripherals. For
core countries (excluding Germany, which is our benchmark to measure spreads) the
analysis shows that model-predicted spreads are basically in line with fundamentals,
though since the onset of the debt crisis some countries exhibit spreads lower than
what predicted by fundamentals. For example, in the first months of 2012, France
shows spreads lower than what implied by fundamentals by an amount ranging from
roughly 50 to 90 basis points, depending on the model specification, while for Neth-
erlands such a "discount” can be as high as roughly 60 basis point. On the other
hand, since 2009, spreads of peripheral countries are on average significantly higher
than what predicted by fundamentals due to a contagion effect; for most of these
countries, contagion has a role comparable to fundamentals in explaining the level of
the spreads in 2012. For example, contagion accounts for an amount ranging from
roughly 170 to 240 basis points for Spain, while for Italy contagion explains some-
thing between roughly 150 and 180 basis points of the spread, depending on the
model specification.

The work is organised as follows. The next section recalls some stylised facts
of the sovereign debt crisis. Section 3 reviews the most recent empirical literature on
the determinants of yields spread in the euro area. Section 4 presents the sample, the
structural model and the estimation results. Conclusions are drawn in the last sec-
tion.
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2 The pattern of the sovereign risk premia since the
introduction of the euro

Sovereign risk premia for eurozone countries have shown a strong conver-
gence since the onset of the Monetary union till January 2010." From then on, after
the disclosure of the irreqularities in Greek government budget accounting, Greek
yields rose relentlessly followed by those of Ireland and Portugal. Since July 2011
other countries (namely Spain, Italy and for a more limited time Belgium) have expe-
rienced a marked increase in their spreads relative to Germany (Figure 1).

Figure 1 Ten year government bonds: yields and spreads relative to the German Bund for some euro area countries
(January 1, 2002 - September 14, 2012)
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Source: authors' calculations based on Thomson Reuters data.
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For the countries hit by the sovereign debt crisis the yield differentials rela-
tive to the German Bund declined in the first quarter of 2012, thanks to the success-
ful private sector involvement in the Greek debt restructuring plan (which eased the
fears of a disorderly default by Greece), the fiscal adjustment and structural reforms
undertaken by some eurozone countries and the actions carried out by the EU leaders
to improve fiscal discipline and to contain the crisis. Also the two long-term refi-
nancing operations by the European Central Bank (ECB) - the first on December 26,
2011 for € 486 billion and the second on February 29, 2012 for € 530 billion - con-
tributed to the decline in spreads. As for Italy, the government bond yield curve expe-
rienced a significant downward shift: in fact following the ECB operations, net pur-
chases of Italian bonds by domestic banks are estimated to have reached about € 80
billion (Figure 2).

1 As documented by Pagano and Von Thadden (2004) , the mean yield spread of the initial EMU participants over the
German vyield drop from “218 basis points in 1995 to 111 in 1996, 29 in 1997, 19 in 1998, and 20 in 1999". The
downward trend resumed after 2002, following a slight rebound.
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However renewed tensions started to hit high debt countries at the begin-
ning of April 2012; the renewed uncertainties spurred by the new developments of
the Greek crisis, the difficulties experienced by the Spanish banking sectors and the
expectation of a negative growth rate for the euro area countries exacerbated the
perception of the sovereign risk for the peripheral countries. Spain, as well as ltaly,
recorded new pressures in the government bond markets, while long term rates drop
considerably in Germany, Netherlands and France.? Such pressures eased again in
September 2012, following the approval by the ECB of the "outright open market op-
eration plan”, contemplating unlimited buying of member States' bonds to drive
down their borrowing costs.

Figure 2 Yield curve of the Italian government bonds
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Source: authors' calculations based on Ministry of Finance and Bank of Italy data.

Given these stylized facts, many researchers and practitioners have recently
wondered to what extent the dramatic movements in government bond spreads oc-
curred in the euro area in the last years are due to fundamental factors (as proxied by
the countries fiscal position and other macroeconomic indicators) or rather to a neg-
ative market sentiment (see next section for a review of the recent literature). To this
end, it is useful to look at the relationship between the spreads and the countries
specific default risk as proxied by the debt-to-GDP ratios, the deficit-to-GDP ratios
and the fiscal space (i.e. debt-to-tax revenues ratio).

Figure 3 plots the yearly average spread and the end-of-period public debt
to GDP for major euro area countries in 2002 (left panel) and in the first half of 2012
(right panel). In the time span considered all euro area countries, apart from Belgium,
have experienced a sharp increase in the levels of government debt relative to their
GDP. This resulted mainly from the 2008 financial crisis, and the consequent govern-

2 For the peripheral countries the increase in the spread relative to the German Bund was driven also by the decline of
the yield of the German Bund itself (steadily lower than 2% since March 2012). Such decline reflected both a flight
to quality effect and the investors' preferences for high rated government bonds allowing to lower the cost of
refinancing operations with central counterparties and with the ECB.

9
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Figure 3 Ten year government bond yield spreads and public debt to GDP ratios for some euro area countries

ment financed rescue plans of the banking system, and the recession following the
financial crisis. Italy was less affected by the financial crisis and therefore recorded
one of the lowest increase in the debt-to-GDP ratio (roughly 18 percentage points,
followed by Austria and Finland, whose ratio went up by 9 and 8 percentage points
respectively); Ireland, Greece and Portugal are at the lowest end of the ranking (with
debt-to-GDP ratio increases by roughly 84, 58 and 60 percentage points, respective-
ly); as for the remaining countries the less hit were the Netherlands (slightly more
than 20) followed by Germany (almost 22), Spain (more than 28) and France (almost

32).

(ten year government yield spreads are computed as averages of daily data; public debt to GDP ratios are end-of-period data; for
2012 the Spring economic forecast of the European Commission is considered)
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Figure 4 Ten year government bond yield spreads and deficit to GDP ratios for some euro area countries
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Another relevant indicator of fiscal fragility is the ratio of government defi-
cit to GDP and Figure 4 shows this variable coupled with the yearly average spread at
the end of 2002 (left panel) and in the first half of 2012 (right panel) for the 11 euro
area countries considered. Apart from Italy and Germany, in 2012 all countries are
expected to record a public deficit to GDP ratio higher than ten years before. In par-
ticular, Italy is expected to mark a deficit to GDP ratio equal to 2 percentage points
(3,1% in 2002).

For Italy Figure 5 plots the evolution of the ratio of primary budget balance
to GDP and of the sovereign bond spread.

Figure 5 Italy: ten year government bond yield spread and primary balance to GDP ratio
(January 1, 2002 - June 30, 2012; data on daily spread in percentage points - right scale; quarterly primary deficit to GDP ratio -
left scale; the Spring forecast of the European Commission is considered for 2012 annual value of primary deficit to GDP ratio)
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Source: Thomson Reuters, ECB and European Commission.

Since 2010 the spread of the Italian government bonds has shown a depar-
ture from the overall positive dynamics of the primary budget balance to GDP. In fact,
Italy is penalized by the high stock of debt, which ceteris paribus requires larger pri-
mary surpluses to offset interest payments. On the other hand more virtuous euro
area countries are able to run larger primary deficits or the same primary surpluses at
a lesser cost. This clearly stems out from the comparison between fiscal position and
spreads for Italy and France over the period January 2002 through June 2012 (Figures
6 and 7).

The inspection of Figure 6 allows to draw two considerations for Italy. First,
especially since 2008, the relationship between debt-to-GDP ratio and the (average)
sovereign spread shows a non-linear and convex pattern. This relationship, implying
that as the debt rises the impact on the spread of a one percentage point increase in
the debt-to-GDP ratio rises too, is an empirical regularity, which generally holds for
high debt countries. Indeed, as the public debt goes up the likelihood of a default
grows too, thus leading investors in government bonds to demand a proportionally
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higher risk premium. Second, since 2010 the surge in the spread seems to be discon-
nected from the dynamics of the fiscal fundamentals; to a lesser extent this holds al-
so for France and other non-core countries (see also Appendix, Table A.1 and Figures
A.1,A.2 and A.3).

Figure 6 Italy: Ten year government bond yield spreads and fiscal fundamentals
(ten year government yield spreads are computed as averages of daily data; public debt and deficit to GDP ratios are end-of-
period data; for 2012 the Spring economic forecast of the European Commission is considered)
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Figure 7 France: Ten year government bond yield spreads and fiscal fundamentals
(ten year government yield spreads are computed as averages of daily data; public debt and deficit to GDP ratios are end-of-
period data; for 2012 the Spring economic forecast of the European Commission is considered)
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Overall, for the majority of the high-debt countries, including Italy, fiscal
fundamentals appear to have been underpriced in the period prior to the global fi-
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nancial crisis and overpriced during the crisis. Therefore the departures from the fis-
cal fundamentals look to be time dependent. At the onset of the EMU a positive mar-
ket sentiment led to the convergence of government bond risk premia, which bene-
fited high-debt countries; as the financial and the sovereign crises erupted a negative
market sentiment on the resilience of the euro area favored the dispersion of the
spreads, hitting more the high debt countries and favoring countries perceived as sa-
fer.

3 The determinants of government yield spreads: a review
of the recent empirical evidence

A large empirical literature has studied the determinants of government
bond spreads in the euro area since the beginning of EMU. Many of these studies es-
timate a reduced form model by regressing the sovereign spreads at certain maturi-
ties on a set of explanatory variables. These variables may be grouped into factors af-
fecting the public debt sustainability, other macroeconomic factors, such as the ex-
ternal position of the economy, the liquidity of the sovereign bonds, international risk
and global risk aversion indicators.

Public debt sustainability, which proxies sovereign default risk, is affected by
fiscal variables, economic growth, inflation rates and interest rates. Rising budget
deficit as well as a rising primary budget deficit are obvious indicators of increasing
fiscal fragility. Also a high stock of debt weakens public finance sustainability, since
it implies burdensome debt service payments and, consequently, a greater exposure
to small changes in interest rates.® As deficit and debt grow, sovereign default risk
rises too, thus prompting a surge in the risk premium demanded by the investors.

The empirical evidence for the euro area mostly confirms the role of fiscal
fundamentals, although its significance varies across countries. As pointed out by
earlier studies, at the onset of the EMU the ratio of debt-to-GDP turned out to be re-
levant for some of the eurozone countries (namely, Spain and Italy) and to affect
bond yields according to a non-linear relationship, that is only if interacted with in-
ternational risk indicators (Pagano and von Thadden, 2004).

The relevance of fiscal fundamentals seems to change not only across coun-
tries but also over time. Most recent studies analyzing the impact of the latest crises
provide evidence in this sense. Schuknecht et al. (2010) confirm that during the 2008
financial crisis fiscal imbalances were penalized much more than before and that also
general risk aversion played a crucial role. Also Favero and Missale (2012) find evi-
dence that the long-run fluctuations in yield spreads of euro countries are related to
fundamentals, but that such a relation is not constant over time. They estimate a
global VAR model for ten EMU countries using as explanatory variables debt and def-

3 To this respect, it was pointed out that all the measures of fiscal fragility potentially suffer from an endogeneity
problem, given that they are affected by changes in the bond yields. However, as long as the average maturity of the
debt is not too short, the contemporaneous impact of movements in interest rates on either the deficit to GDP ratio
or the debt to GDP ratio is rather low.
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icit ratios as well as a global spread index standing for the interdependence among
countries driven by the distance in their fiscal fundamentals. Their results show that
contagion is very important and that in the case of ltaly it accounts for about 200
basis points.

De Grauwe and Ji (2012) show that during 2010-11 a significant portion of
the rise in the spreads of Portugal, Ireland, Greece and Spain was unrelated with the
underlying fiscal fundamentals, being rather driven by the surge in negative market
sentiment. Such sentiment did not acted with respect to stand-alone countries, i.e.
countries that issue debt in their own currencies, in spite of their debt-to-GDP ratios
and fiscal space variables equally high and increasing. According to the authors this
phenomenon is mainly due to the perceived fragility of the euro-area, due to the fact
that member countries issue debt in a currency they cannot control.*

The same evidence stems from the analysis of the premia on 5-year sove-
reign CDS by Aizenman et al. (2011): sovereign risk for the eurozone peripheral coun-
tries was underpriced relative to fiscal space variables and other economic funda-
mentals before the 2008 financial crisis and then substantially overpriced after 2008.
As advocated by the authors, this pattern could signal either mispricing or the expec-
tation of the deterioration of fiscal and macroeconomic fundamentals, raising sove-
reign risk premia.

According to more recent analyses by the IMF, the observed sovereign
spreads with respect to Germany of countries more vulnerable to market tensions are
well above what could be explained by fiscal and other long-term fundamentals (IMF,
2012). For lItaly and Spain, in the first half of 2012 the estimated values of the
spreads are around 200 basis points.

Along the same lines, a recent study by Di Cesare et al. (2012) suggests that
after the financial crisis the spread of several euro countries has increased to levels
that are well above those that could be justified on the basis of fiscal and macroeco-
nomic fundamentals. Among the possible reasons for this finding, the analysis focus-
es on the perceived risk of a break-up of the euro area.

All the mentioned studies assume that the coefficients of the relationship
between fiscal fundamentals and spreads are time invariant till a discrete structural
break occurs. Bernoth and Erdogan (2010) depart from this hypothesis and use a time
varying coefficient model to capture the gradual shift of such relationship affecting
10 EMU countries between 1999 and 2010. According to their results, the govern-
ment debt level along with the global investors' risk aversion were relevant at the on-
set of EMU and declined in the subsequent years; however two years before the de-
fault of Lehman Brothers fiscal position started to matter again, reaching its highest
impact during the turmoil period.

4 In other words for eurozone countries there is no guarantee that the central bank would step in to pay bondholders
were they in a liquidity crisis.
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Attinasi et al. (2009) and Gerlach et al. (2010) identify the events that con-
tributed to the re-pricing of the sovereign risk for some euro area countries since the
eruption of the 2008 financial crisis. Attinasi et al. (2009) focus on the announce-
ments of bank rescue packages in 2007 and 2008 and find that they accounted for
9% of the daily changes in sovereign bond spreads, versus a 56% and a 21% due, re-
spectively, to the rise in the international risk aversion and the expected fiscal posi-
tion. Gerlach et al. (2010) also bring evidence showing that a high level of systemic
risk may lead to an upward re-assessment of sovereign risk premia. The authors test
whether the size of the domestic banking sector affects sovereign spreads along with
macroeconomic fundamentals and global risk. A higher aggregate risk may make
banks and, consequently, public budgets more vulnerable to financial crises. The re-
sults show that the overall effect of the banking sector on sovereign spreads is signif-
icant and rises when the aggregate risk factor is high; this effect can reverse in tran-
quil periods.

Alessandrini et al. (2012) show that a structural break occurred in 2010
leading to an upward re-assessment of the default risk of high debt countries. More-
over, they show that not also fiscal variables but also differentials in wage and labor
productivity growth played a role: according to their results, poor fundamentals may
fuel a debt problem independently from a country fiscal responsibility.

As recalled above, besides fiscal fundamentals, the overall state of the econ-
omy is of crucial importance in determining the country's ability to meet its payment
obligation. In principle, a rising debt is not a problem as long as the economy grows
at a faster pace than its public debt. To this respect the empirical evidence is mixed;
however most recent studies confirm the relevance of the negative impact of eco-
nomic growth on spreads (Alessandrini et al., 2012; De Grauwe and Ji, 2012).

The role of the external sector has also being investigated by several analys-
es. Both current account balance, that is exports minus imports, and real effective
exchange rate are found to be significant (Alessandrini et al., 2012; De Grauwe and
Ji, 2012; Maltriz 2012). Current account balance is expected to affect negatively gov-
ernment bond yields, being an indicator of competitiveness and of a country's ability
to raise funds for debt servicing; therefore as it improves, the sovereign spreads
should decline. Vice versa, as pointed out by De Grauwe and Ji (2012), current ac-
count deficits signal an increase in net foreign debt which either directly (if spurred
by public overspending) or indirectly (if due to private sector's overspending) under-
mine government's ability to meet its payment obligations.

According to Maltriz (2012) the relationship between spreads and current
account balance may also have a positive sign. A positive current account surplus,
which for the balance of payment identity is coupled with net capital outflows, might
in fact signal either the inability of a country to borrow from abroad or a capital
flight. In both cases, sovereign spread should rise. Such a relationship would reflect
short-term liquidity issues, while the negative sign of the current account recalled
above would be related to long-term solvency arguments.
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Also the movements in the real effective exchange rate, accounting for price
level differences between trading patterns, provide an indication of the evolution of a
country's competitiveness. By construction, if this rate increases, the external position
of an economy deteriorates, since its residents pay relatively more for their imports
and raise relatively less from their exports, thus signaling possible future current ac-
count deficits. Therefore an appreciation of the real effective exchange rate is likely
to lead to an increase in the sovereign risk premium demanded by the investors.

Sovereign yield spreads may also be influenced by the liquidity risk, that is
the risk of having to sell or buy the asset in an illiquid market, at an unfair price and
therefore bearing high transaction costs. The liquidity risk is usually measured either
through bid-ask spreads or the size of the sovereign bond markets. The evidence
brought by the empirical literature so far is controversial.

Beber et al. (2009), who use intraday European bond quotes from April 2003
to December 2004, show that in times of market stress investors chase liquidity more
than credit quality.® Along the same lines Haugh et al. (2009) find that liquidity made
a large contribution to the yields of Irish and Finnish government bonds in late 2008
and early 2009. Also Favero and Missale (2012) show that for Finland the liquidity
premium has risen during the global crisis determining a positive co-movement be-
tween Finnish spreads and those of the other member countries. On the contrary,
Bernoth and Erdogan (2010) find that liquidity premia never play a significant role:
according to the authors this evidence is explained by the fact that after entering in-
to EMU the debt has risen substantially for all member countries, thus making li-
quidity differences across government bonds irrelevant.®

Besides the mentioned country specific variables, there is strong evidence
showing that spreads are driven by a common international factor (Favero et al.,
2003). Such relationship is usually captured though a proxy such as the spread be-
tween the yields of US corporate bonds and the yields of US Treasuries (Favero et al.,
2004; Attinasi et al., 2009; Bernoth and Erdogan, 2010; Gerlach et al. 2010; Schuk-
necht et al. 2010; Favero and Missale, 2012; Maltriz, 2012)” or as a composite index
of several measures of risk (Alessandrini et al., 2012). As pointed out by Borgy et al.
(2011), principal component analysis regularly reveals that the first principal compo-
nent (usually interpreted as time-varying risk aversion of international investors) ac-
counts for more than 80% in the total variation of spreads.

5 Pagano and Von Thadden (2004) point out that liquidity may interact with default risk differently depending on
whether one considers current or future liquidity. High current transaction costs should reduce the impact of a rise
in fundamental risk: ceteris paribus the lower the liquidity, the lower the initial return net of transaction costs and
hence the lower the impact of an increase in the sovereign credit risk. Vice versa in case of future transaction costs,
resulting for instance from a liquidity shock which is anticipated to hit a country, illiquidity amplifies the effect of a
rise in credit risk.

6 Moreover, as recalled by Pagano and von Thadden (2004), the emergence of pan-European trading platforms after
the EMU has spurred the integration and improved the liquidity of secondary government bond markets.

7 Pagano and von Thadden (2004) recall that the appropriateness of such a measure as a proxy of the global risk fac-
tor is supported by empirical evidence showing significant spillovers between the volatilities of the return series of
the European and the US bonds.
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4 Estimation and results
4.1 The model

This section introduces the empirical models used to estimate the determi-
nants of sovereign bond yields in the euro area over the period from January 2002 to
May 2012. The analysis refers to the monthly 10-year spreads relative to Germany for
the following ten countries: Austria, Belgium, Finland, France, Greece, Ireland, Italy,
Netherlands, Portugal and Spain.

First of all we estimate a simple reduced form model regressing spreads on
the country's fiscal position, economic growth and external sector position as well as
on a global risk aversion indicator according to the following specification:

Spread;; = a + B, FS;; + .BZFSi2t+.83Grit—1+ﬁ41Pit+.85CAit—2+.86REEit—1+B7Liqit + BsGRA +uy; (La)

In (1.a) FS;stands for Fiscal space (defined as the ratio between sovereign
debt and tax revenues) of country 7 at time £ this variable enters both in level and
quadratic terms (on this point more details are given below). Gr: refers to the GDP
growth rate while /P; denotes industrial production of country 7at time £: both va-
riables account for the economic activity. Also external competitiveness variables are
included, that is CA;.z, standing for the current account balance relative to GDP, and
REE;;, the real effective exchange rate. Lig; refers to the share of country 7 public
debt over the total debt outstanding in the euro area at time ¢ Finally, GRA; (Global
risk aversion) is an indicator of international risk. An alternative specification to (1.a)
replaces the fiscal space with the debt to GDP ratio (Debt;;) as follows:

Spread;: = a + f;Debt;; + ,BZDebtizt + B3Grip_1+L4IP;+L5CA;t o +B¢REE ;1 +[7Liq;; + BsGRA+u;;  (1.b)

For the sake of brevity and clarity we will refer to (1.a) and (1.b) also as the
Basic models.

We neglect other variables, such as the inflation rate and the short term in-
terest rate, which according to some empirical contributions may be relevant
(Alessandrini et al., 2012), because they were never statistically significant; we also
tested the relevance of the primary deficit/surplus over GDP and of the budget bal-
ance over GDP but they were never significant. Moreover, following De Grauwe and Ji
(2012), we do not add sovereign ratings or other measures of systemic risk (such as
the first component of the CDS of euro area countries or similar) because they might
introduce an endogeneity bias, given that they tend to react to changes in govern-
ment bonds yields.
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Before going through the estimation of the model, we addressed the empiri-
cal issues raised by two features of the data set used: the first is the presence of sea-
sonal cycles in the macro data; the second is the discrepancy between the frequency
of the dependent variable and the frequency of the explanatory variables.

Cyclical fluctuations characterize many monthly or quarterly time series. If
not removed, such fluctuations may hinder the understanding of the underlying
trends; this problem is easily overcome by using adequate seasonal adjustment tools.

In the present work we applied a moving average (MA) filter to smooth both
fiscal data (namely tax revenues, which is the numerator of the fiscal space variable
FS), whose time series exhibit the typical step-shape due to the cyclicality in public
finance data, and economic activity data (e.g. GDP growth, industrial production in-
dex and current account data), which are affected by external seasonality conditions,
holydays etc..

The MA smoothing allowed us also to extract observations with a higher
time variability from the aggregated observations of the low moving variables (for
example, monthly values from the quarterly data of the GDP growth rate). This helped
to address the biases that may have resulted from the combination of the daily data
of the government bond spreads with the quarterly data of the fiscal and macroeco-
nomic variables. In empirical work this combination is usually accomplished by lower-
ing the frequency of the variables with higher moving periodicity through aggrega-
tion, and by keeping the low frequency variables constant until a new observation
occurs. However, on statistical grounds this is equivalent to introduce a measurement
problem, which may bias the estimated coefficients of the explanatory variables to-
wards zero (Gerlach et al., 2010). Hence we preferred to extract monthly observations
from the quarterly observed information through the application of the MA smooth-
ing. This in turn allowed to limit the extent of the aggregation of the daily data on
the spreads (to the monthly rather than to the quarterly frequency) and to have all
the variables in the model at a monthly frequency.

Finally, the MA smoothing also helped us to collapse together in every single
observation the values at time t, one or more lagged values and one or more leading
values recorded at some future dates, depending on the width of the time-window
which was appropriately chosen on a case-by-case basis®. In this way we averaged
across the different values which may have been relevant for the investors at time t.°
In other words, the spread at time t may have reacted to the GDP growth recorded in
t, to its past values to the extent in which past realizations of the GDP growth affect
the country credit risk with a delay (on this point more below) and to the expected
value of the GDP growth, proxied by the values observed after t.

8  For example we apply a MA (2,1,2) filter to the industrial production variable (IPK]. As we chose a symmetric time-
window we put equal weight on past and future values.

9 High frequency financial data (such as the bond yields) reflect the investors' reaction to an information set which
may differ from the one available to the researchers, commonly using revised macro data. However macro data are
subject to revisions, which are made available to the public with a lag. Therefore the market can still react in t to the
release of the information referring to past periods if it differs significantly from its forecast value. Especially during
turbulent periods, revisions may be substantial.
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The models specified above regress the spread at time £ on a set of variables
observed either at ¢ -7 or ¢-2. In fact, it may take some time before the change in a
macro variable impacts the sovereign default risk, depending on the features of the
transmission mechanism in place. For example, a current fall of the GDP growth rate
will lower tax revenues in the future, which in turn will result into a future deteriora-
tion of a country solvency. The same line of reasoning holds for the degree of compe-
titiveness, as captured by the current account balance and the real effective ex-
change rate, affecting both the GDP growth (and hence tax revenues and country
solvency) and the ability of a country to raise external funds to meet its payment ob-
ligations.

The estimation results are robust with respect to the choice of different lags,
as confirmed by the fact that they remain qualitatively the same using lags different
from those applied in (1.a) and (1.b) (more details in Section 4.2).

Let us now turn to a deeper analysis of the variables included in (1.a) and
(1.b) and of their expected sign (see also the Appendix for details on the definition,
the source and the frequency of the variables).

Fiscal position. As re-called in the previous section, the role of the variables account-
ing for a country fiscal position have long been investigated in the literature. In par-
ticular, we followed Aizenman et al. (2012) and De Grauwe and Ji (2012), who advo-
cate that fiscal space, defined as the ratio of debt-to-total tax revenues, is a better
measure of debt sustainability because it takes into account the government ability
to raise taxes: in fact a low-debt country can face as many difficulties as a high-debt
country if it takes a lot of time to generate the revenues necessary to meet its pay-
ment obligation.'® Therefore, in this study fiscal space (£S) and debt-to-GDP (Debt)
were used as alternative measures of a country fiscal fragility. Moreover, following
the literature and given the evidence substantiated by the descriptive analysis re-
ported in section 2, these variables are included both in levels and quadratic terms to
account for a non-linear relationship. As recalled by the Grauwe and Ji (2012), theo-
retical studies model the default decision as a discontinuous one, becoming more and
more likely as the debt to GDP ratio rises. This in turn implies that the higher the
debt-to-GDP ratio, the more sensitive the investors are to a given increase in the ra-
tio itself.

Economic activity. Following the literature, we included variables capturing the
overall state of the economy such as GDP growth rate (Gr), lagged by one period, and
the industrial production index (/P). Both these variables are expected to contribute
negatively to the spread, given that the higher they are the better the country's fiscal
position. We use the industrial production index because it is a leading indicator and
as such plays an important role in the formation of investors' expectation. Indeed, it

10 As pointed out by Borgy et al. (2011), the choice of the most appropriate measure of the fiscal fundamentals is a
matter of debate. For instance, Bernoth et al. (2006) argue that debt service (i.e. the ratio of gross interest payments
to current government revenue) is preferable since governments have less incentives to manipulate it than other
indicators that are used officially to monitor the individual country's fiscal position.
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is released at a higher frequency than the GDP growth rate and, as a contributor to
economy's growth, is regarded as an early indicator of the state of the economy."

External competitiveness. Following the literature we included both the current ac-
count balance relative to GDP (CA) and the real effective exchange rate (REE). We
included the lagged values of such variables under the hypothesis that, as mentioned
above, their impact on the spread may exhibit a certain sluggishness.

Liguidity. As a measure of the market liquidity of government bonds (Liq) we use
countries’ debt relative to the overall debt of all EMU countries in order to take into
account the countries’ market size with respect to the whole euro area. For lack of
data, we did not use the bid-ask spread; however our measure is quite used in the
empirical literature, which also shows that it is highly related to other liquidity prox-
ies (see Maltriz, 2011, for a deeper discussion of this issue). The expected sign of the
impact of liquidity on spreads is negative: the deeper the secondary markets of gov-
ernment bonds, the lower the liquidity premium priced into sovereign spreads.

Global risk aversion. As already recalled in the previous section, sovereign bond
spreads are driven not only by country specific factors but also by a time-varying in-
ternational risk factor (GRA), which in turn affect international risk appetite. Follow-
ing the literature, in our analysis we capture such a factor with the spread between
the yield on AAA and BBB US corporate bonds. A widening of this spread signals
shifts in investors' preferences from the riskier to the safer private sector assets. We
also run the model with alternative international risk indicators, such as the VIX, ob-
taining results similar to those reported in Table 1 (see section 4.2).

We also expanded the Basic model in order to account for time dependency
and for country fixed effects. As showed by the descriptive analysis in section 2 and
as documented by the most recent empirical contributions recalled in section 3, both
the convergence of sovereign spreads recorded since the onset of the EMU and the
dispersion arisen after the eruption of the Greek crisis signal a mispricing of the fun-
damental fiscal factors. Till 2010 the market was not much worried about the vulne-
rabilities of high debt countries. Since the beginning of 2010, however, the market
has been over-reacting to the fiscal position factors by penalizing especially the non-
core member countries. To account for a possible mispricing of the fundamental fiscal
factors, we included yearly time dummies in (1.a) and in (1.b). Moreover, in order to
capture non linearities in the contribution of the debt to GDP ratio driven by the evo-
lution of the global conditions, we combined the debt-to-GDP ratio with the global
risk aversion by using an interacted variable since mid-2011 onwards. In this way we
tested whether changes in the perception of the countries' default risk and hence of
their fiscal fundamentals can be traced back also to the evolution of international
risk factors, thus introducing another source of non-linearity in the relationship be-
tween fiscal variables and spreads. Finally, we also added country dummies, in order

11 However we also tested the industrial production significance in 7 and the results were basically unchanged with
respect to those reported in Table 1 (see section 4.2).
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to capture country fixed effects due to institutional and structural features which are
time invariant and may impact the spread:

Spread;; = a + B, FS; + ﬁzF5i2t+/33G:z;)t—1+ﬁ4lpi1t0+/35CAit—z+36REEit—1+ﬁ7LiQit + BsGRA,

+BgDebt;, * GRA; * Dpost juiy 2011 + z HeDe +Z 8:Z; + uy (2.2)

t=1 =1

where D, stands for a vector of unit quarter time dummies, covering the interval from
2003 to the first semester of 2012 and Z; stands for the dummy for country 7; the
term Debt;; * GRA; * Dpost 2011 i1 the interacted variable between the debt-to-GDP
ratio and the global risk aversion indicator from the second semester of 2011 on-
wards. We will refer to (2) as the Time dependent model. As the Basic model, also (2)
was run by using two alternative measures of the country's fiscal position, that is the
fiscal space variable (model 2.a) and the debt-to-GDP ratio (model 2.b; this latter
does not include the debt-risk aversion interacted variable to prevent collinearity
problems).

Finally, we took into consideration a well known salient feature of most
economic time series, that is the inertia (or sluggishness) which may make consecu-
tive observations interdependent. Time series data on government yield spreads exhi-
bit trend. Therefore, we performed a variety of test for unit roots (or stationary) in
panel datasets which confirmed that the government yield spreads variable has a unit
root (see Appendix, Table A.3). In order to prevent the misspecification problems due
to the omission of the lagged value of the dependent variable in the model we use
the feasible generalized least square estimator (FGLS) accounting for the presence of
AR(1) autocorrelation within panels.12

4.2 The estimation results

This section presents the estimation results (Table 1). The variables account-
ing for countries fiscal position, that is the debt-to-GDP ratio (Debt) and the fiscal
space (FS), are statistically significant in all specifications. Moreover the non-linear
relationship between these factors and the spread is confirmed.

Consistently with the previous studies, the variables proxing countries' eco-
nomic activity, GDP growth (Gr) and industrial production (/P), have always a signif-
icant and negative effect.

12 Autocorrelation makes the OLS estimator inefficient. Therefore, inference based on the OLS estimates is biased. De-
pending on the underlying process, however, GLS and FGLS estimators can be devised that circumvent these prob-
lems (Greene, 2012). In GLS we incorporate any additional information we have (e.g., the nature of the autocorrela-
tion) directly into the estimating procedure by transforming the variables, whereas in OLS such side information is
not directly taken into consideration. The formal proof that GLS parameters are best linear unbiased estimator can
be found in Kmenta (1971).
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Table 1 Estimation results

variables basic model (1) time dependent model (2)
la 1.b 2.a 2.b
(using fiscal space) (using debt ratio) (using fiscal space) (using debt ratio)
fiscal space 0.0453 -0.4561 (**)
fiscal space squared 0.0138 (%) 0.0563 (**)
debt/GDP -0.0212 (¥ -0.0300 ()
debt/GDP squared 0.0345 (**) 0.0551 (**)
GDP growth (in t-1) -0.1952 (*) -0.2543 (*¥) -0.2423 (*¥) -0.3377 (*¥)
industrial production -0.0068 (**) -0.0071 (**) -0.1059 (**) -0.0082 (**)
current account (in t-2) -0.0391 (*) -0.0381 (*) 0.0077 0.00846
real effective exchange rate (in t-1) 0.0206 (**) 0.0224 (*) 0.0121 0.0139
liquidity (debt share) -0.0457 (*) -0.0679 (**) -0.0539 -0.1967 ()
GRA 0.1373 (™) 0.1516 (™) 0.0929 (¥) 0.1573 ()
debt*GRA post July 2011 0.9457 (*)
time component
2003 -0.0000 0.0004
2004 0.0002 0.0012
2005 0.0010 0.0027 (**)
2006 0.0016 0.0034 (*)
2007 0.0021 0.0040 (*¥)
2008 0.0033 () 0.0056 (**)
2009 0.0060 (**¥) 0.0076 (*¥)
2010 0.0092 (*¥) 0.0100 (*¥)
2011 0.0108 (*¥) 0.0106 (*¥)
2012 0.0115 (*¥) 0.0119 (*¥)
constant -0.0098 -0.0059 0.0060 0.0139
country fixed effect controlled controlled

Note: fiscal space, GDP growth, industrial production and current account balance were seasonally adjusted through a moving average (MA) filter;
the length of the moving window was appropriately chosen depending on the time series. Such smoothing allowed to obtain monthly estimated
values for the variables, which were used in the estimation.

(") significant at 1% (p<0.01), (**) significant at 5% (p<0.05), (*) significant at 10% (p<0.1).

Also the variables accounting for the external position of a country, that is
the current account balance (CA) and the real effective exchange rate (REE), are
significant. However these variables lose significance when time dependency is ac-
counted for (i.e. in the Time dependent model 2.a and 2.b).

Government bond liquidity (Lig), as proxied by each country debt market
share over the debt of all the EMU members, is almost always estimated to be impor-
tant. It gains significance in the Time dependent model (2.b), thus confirming existing
empirical evidence claiming that during turbulent periods investors value more li-
quidity.
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Finally, as expected, the time dummies are strongly significant in the after-
math of the 2008 financial crisis, that is when the sovereign debt crisis involved
countries perceived as safe till then (Spain, Italy and Belgium). Moreover, the inclu-
sion of the time dummies make the fiscal variables to gain statistical and economic
significance. This supports the hypothesis that the investors' valuation of a country's
fiscal position is time varying, that is dependent on the level of the international risk
(GRA), which is significant in all specifications. Along the same line of argument we
can interpret the significance in the specification (2.a) of the debt-risk aversion inte-
racted variable (Debt * GRA * Dyt juiy 2011), Which turns out to be relevant.

Figure 8 plots the observed spreads and the fitted spreads resulting from the
Basic Model 1.a and the Time dependent model 2.a for Italy, Spain, France and Neth-
erlands (the fitted values look similar when using other specifications, that is 1.b and
2.b; for the other countries see the Appendix, Figure A.4).

Figure 8 Actual and fitted values of sovereign spreads for Italy, Spain, France and Netherlands
(values in basis point)
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For Italy and Spain, the Basic model predicts that their sovereign risk should
have been priced more till 2010 and much less from then on. This brings evidence
supporting the hypothesis that investors demanded a premium which, relative to the
economic and financial fundamentals, was too low till the financial crisis and too
high after 2010. Thenceforth, a relevant fraction of the relentless increase in both the
Italian and Spanish spreads is explained by the contagion phenomenon: the Time de-
pendent model, accounting for the impact of negative market sentiment, tracks quite
closely the pattern of observed spreads.

In order to disentangle the role of country-specific contagion effects from
fundamentals factors we estimate the share of predicted spreads due to each compo-
nents (macroeconomic and fiscal variables versus contagion) without assuming that
contagion is equal to the difference between observed and fitted spreads (i.e.: resi-
duals), but rather implementing specific econometric tools (margins and marginal ef-
fects) that investigate how much of total predicted spreads can be accounted for by
each components included in the model.

The calculation of margins of responses and derivatives of responses (mar-
ginal effects) allowed us to obtain the percentage share of average annual variation
of spreads due to contagion for all euro area countries (so called systemic contagion)
and the amount of spread that for each single country is solely ascribed to contagion
(so called idiosyncratic contagion).

Margins are statistics calculated from predictions of a previously fitted
mode! at fixed values of some covariates and averaging or otherwise integrating over
the remaining covariates (Searle et al., 1980). In our model the covariates are the
time dummies which incorporate the effects of contagion. For instance, after a re-
gression fit on time tand ¢+1, the marginal mean for time ¢is the predicted mean of
dependent variable (Spread;) where every observation is treated as if it were ob-
served at time £.°

In other words, margins of responses give us the magnitude of the conta-
gion effect within the sample, that is the percentage share of the annual variation of
the spreads due to time-varying market sentiment (systemic contagion), keeping con-
stant all other economic fundamentals.

Table 2 shows for the selected two models previously estimated (Time de-
pendent models 2.a and 2.b) the percentage share of total annual variation of ob-
served spreads which can be ascribed to systemic contagion, that is the annual
movement of spreads solely due to the impulse transmitted by time dummies. As al-
ready mentioned these contagion effects were computed following Searle et al.
(1980).

13 Standard errors are obtained by the delta method which assumes that the values at which the covariates are eva-
luated to obtain the marginal responses are fixed.
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Both models confirm that systemic contagion reached its peak during 2009-
2010, in the aftermath of the subprime crisis, when it explains almost one third and
almost one fourth of the increase in the spreads. According to specification (2.a), al-
most 36% of the increase in spreads during 2009 was due to contagion, which was
occurring as a consequence of the financial turmoil, rather than to the deterioration
of the credit risk or the solvency risk of single countries.

Coefficients for time determinants increase rapidly during the financial cris-
es and seem to flatten in the last two years of the estimation period. However, ac-
cording to model (2.b) the impact of systemic contagion rebounds in the first seme-
ster of 2012 (accounting for a 9.09% increase against the 3.6% in 2011).'*

Table 2 Percentage share of annual spreads’ variation due to systemic contagion

Time dependent model (2.a) Time dependent model (2.b)

Margins of Responses (AS) Margins of Responses (AS)
2007 -- 9.63%
2008 19.13% 19.96%
2009 35.57% 21.11%
2010 31.57% 22.03%
2011 11.56% 3.62%
2012 4.05% 9.09%

In order to obtain a country specific measure of contagion (idiosyncratic
contagion), we calculate the derivatives of the responses (marginal effects), which
are an informative way of summarizing fitted results.®

To compute these marginal effects (idiosyncratic contagion) we include nine
multiplicative time-country dummies in our models (Italy, Spain, France, Portugal,
Ireland, Greece, Finland, Netherlands, Austria)'® and obtain nine specific country

14 Note also that we have only 5 monthly observations for 2012 (January-May 2012).

15 The change in a response for a change in the covariate is not equal to the parameters estimated; one should take
into account interactions between country and time specific covariates (country dummies*time dummies). In order
to overcome this complications we need to run the fitted model and then compute the partial derivatives and make
inference on these (Buis, 2010; Baum, 2010). Consider a very simple model, such as
y= ﬁo + ﬁlx + Bzdtime + ﬁsdcountry + ﬁ4(dtime * dcountry) +e&

The partial derivative in dyjme is

dy/d(time) = B, + ﬁ4dcountry

that is the sum of two components, a time effect which is common to all sample (82 and a time effect that changes
by country (£4) and represents the specific country response to the time fluctuations (in other words, how severe is
the impact of financial contagion to one country compared with others responses).

16 Belgium is the country omitted.
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coefficients for each year, representing the specific country's response to the time ef-
fects (Tables 3 and 4)."”

Marginal effects measure to what extent spreads are greater or lower than
the fitted values predicted by the model on the basis of the economic and fiscal fac-
tors only.

Table 3 Idiosyncratic contagion effects — Fiscal space model (2.a)

Italy Spain France Portugal Ireland Greece Finland Netherlands Austria
2007 65 (*) 0.00 0.00 0.00 0.00 -59 () 0.00 0.00 0.00
2008 86 (**) 0.00 0.00 0.00 0.00 -48 (%) 0.00 0.00 0.00
2009 80 (%) 0.00 0.00 0.00 124 (™) -74 (™) 0.00 0.00 53 ()
2010 113 (%) 110 (*%) 0.00 168 (***) 166 (***) 164 (*¥) 0.00 0.00 48 (%)
2011 155 (**¥) 155 (***) 0.00 446 (™) 247 (*%) 340 (™) 0.00 0.00 0.00
2012 181 (%) 167 (**) -53 (%) 665 (**) 0.00 — 0.00 -57 (%) 0.00

Note: amount of spread (in basis points) due to country specific contagion.
(*) a=0.001, (*) a=0.005, (*) a=0.01, (--) not estimable.

Table 4 Idiosyncratic contagion effects — Debt model (2.b)

Italy Spain France Portugal Ireland Greece Finland Netherlands Austria
2007 67(*) 0.00 0.00 0.00 0.00 -78 (*%) 0.00 0.00 0.00
2008 81 (™) 0.00 -41 (9 0.00 0.00 -80 (***) 0.00 0.00 52 (%)
2009 0.00 0.00 =70 (**) 0.00 91 (™ -126(*%) 0.00 0.00 56 (*)
2010 0.00 117 (™) -98 (**) 79 (**) 137 () 63 () 0.00 0.00 53 (*)
2011 91 (™ 193 (™) -100 (*%) 307 (™) 242 (™) 128 (™) 47 (%) 0.00 62 (")
2012 147 (*¥) 242 (™) -86 (**) 507 (**) 86 (*) — 0.00 0.00 79 (**)

Note: amount of spread (in basis points) due to country specific contagion.
(*) a=0.001, (*) a=0.005, (*) a=0.01, (--) not estimable.

Results can be summarized as follows.

—  Core countries (France, Finland, Netherlands and Austria) were not affected by
the upsurge in financial turmoil during the subprime crisis: in fact the share of

17 The derivatives of responses showed in the following tables are obtained from the fitted models illustrated above
and use statistical properties of covariates to make inference. Tables 3 and 4 highlight marginal effects results (de-
rivatives of responses) referred to specifications (2.a) and (2.b) for the period 2007-2012. Based on the theoretical
predictions of a fair value of government yield spreads for each country in every years - that is the value of the
spreads derived from fundamentals variables incorporating credit risk of debtors - the marginal effects methodolo-
gies give us the share (in basis points) of that fair value which is ascribable to idiosyncratic contagion. We don't take
this value from residuals of estimations (as residuals are unexplained components and it's subject to some degree of
arbitrary to impute those to specific roots), but we estimate coefficients of time dummy, country dummy and inter-
actions between them as they correctly represent the weight of non-core fundamental variables in transmission of
financial contagion to the selected countries.
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the predicted spreads attributable to contagion is estimated to be equal to zero.
Since the eruption of sovereign debt crises, such countries have experienced a
spread lower than what would be justified by their economic fundamentals (in
the first half of 2012 France and Netherland are predicted to have benefited of a
discount of 53 and 57 b.p. respectively).

—  Some peripheral countries (Spain, Portugal, Ireland) suffered an abrupt revision
of their credit risk since the insurgence of the sovereign debt crisis, which trig-
gered the market revision of their already known economic fragility. As a conse-
quence, starting from 2010 they experienced an overpricing phenomenon on
their spreads due to contagion (for Spain, the contagion effect reached its peak
in the first months of 2012, with values ranging from 167 to 242 basis points,
depending on the specification adopted).

— ltaly experienced a rising contagion effect that in the first semester of 2012
reached a value ranging, depending on the specification adopted, between 147
to 181 basis points. This penalization may be probably explained by its histori-
cally highest debt to GDP ratio, which makes Italy particularly exposed to the re-
versals of market sentiment.'8

Figure 9 shows for each country the share of annual average predicted
spread due to fundamentals and to contagion. Left panel refers to what we called
Time dependent model with fiscal space (2.a) and points out that Italy suffered in
2012 from a contagion which accounts for almost 50% of total predicted spread (i.e.:
predicted spread was equal to 369 b.p., of which 181 b.p. due to contagion). Accord-
ing to Time dependent model with debt (2.b - right panel), the share of annual pre-
dicted spread related to contagion is equal to 147 b.p. which accounts for around
43% of the total.

Other peripheral countries, such as Spain and Portugal, show similar pattern
while for Ireland contagion can explain something up to 18% of the spread (that is
86 b.p. on 482 total b.p. predicted), depending on the model specification.

With regards to core countries, Finland shows a predicted spread in line
with fundamentals, France shows a spread lower than what implied by fundamentals
by an amount ranging from roughly 50 to 90 basis points, depending on the model
specification, while for Netherlands such a "discount” can be as high as roughly 60
basis point (for 2011 estimates see Appendix Figure A.5).

18 As a results robustness tests we re-estimated equations (1.a, 1.b, 2.a and 2.b) by applying different lags to the inde-
pendent variables. For the sake of brevity we only recall the main differences which emerged (detailed results are
available upon request from the authors). If the industrial production variable is taken at time t-7 (instead of &) we'll
get these different results in table 3 (we only report 2012): Spain 176 b.p., France -47 b.p. and Netherlands -63 b.p.,
all other results being equal. If we take GDP growth at time t (instead of t-1) we'll have: Italy 192 b.p., Spain 180 b.p.
and Portugal 671 b.p.. In the case of fiscal position variables (fiscal space and fiscal space squared) taken at t-7
(rather than t) results will change a bit more: Italy -240 b.p., France -90 b.p., Spain 150 b.p., Netherlands -52 b.p. and
Portugal 620 b.p.. We did the last robustness check by taking the external competitiveness variables (current account
and real effective exchange rate) at time tinstead of t-7and we obtained, other things being equal, that for Italy the
amount of spread due to contagion is 195 b.p. (181 in the basic model of Table 3), for France is -46 b.p. and for
Netherlands -70 b.p..

27

The determinants of
government yield spreads
in the euro area



Figure 9 Percentage contribution of fundamentals and contagion to the model-predicted spreads of some European
countries - 2012 estimates
(labels indicate the contributions of fundamentals and contagion in basis points)
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We conclude our analysis by presenting, only for Italy and from 2007 on-
wards, the disaggregation of the predicted average spread, obtained through the Time
dependent model 2.a (hereafter Spread ;r,), into two components:

—  the contribution of contagion (Spread ;7,¢), i.e. the time marginal effect for It-
aly computed as above,

—  the component of the fitted spread driven by fundamentals (i.e. excluding the
time dummies): Spread 74 = Spread 74 — Spread 4 -

On the other hand Spread ;-5 can be computed as the sum of the relative
contributions of all the statically significant variables included in (2):

SpT’ead ITAF — EW + Eﬁ + B;ﬁ + ﬁ7GRA+B\8D€bt” * GRAL- * Dpost 2011

where for each regressor the yearly average is taken into account.'

Figure 10 shows the estimated relative contributions of contagion and fun-
damental factors. For 2007 and 2008, fundamentals are estimated to have reduced
the (fitted yearly average) spread; this is quite plausible given that at that time the
overall state of economy remained still unaffected by the financial crisis. From 2009
onwards, as the general economic conditions deteriorated, fundamentals are esti-
mated to have raised the spread.

This

BsTP
19 As an example, the relative contribution of IP is equal to == Es
B1FP+B,Gr+B3TP+B,GRA+P3Debt,:*GRA*Dpost 2011

ratio is then multiplied by Spread ;r, r to get the contribution in basis point.
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Figure 10 Estimates of the contribution of fundamentals and contagion to the Italian government
bond spread

(fitted values of the spread as estimated through the Time dependent model - 2.a)
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Figure 11 disaggregates the contributions of all the fundamental regressors
and of the global risk aversion to the (fitted yearly average) spread. The estimated
impact of the fiscal position considered on its own (i.e. neglecting the post-2011 in-
teraction with the international risk aversion) increase till 2010 (to 225 b.p. from
about 68 b.p. in 2007) and then decreased (to about 120 b.p. in the first half of
2012). However, when accounting for the interaction with international aversion, the
overall impact of the fiscal components (i.e. the sum of fiscal space and debt * GRA)
is always rising (reaching almost 260 b.p.). Finally, the positive contribution of the
industrial production shrink as it slows down.

Figure 11 Estimates of the disaggregated contribution of fundamentals to the Italian government
bond spread

(fitted values of the spread as estimated through the Time dependent model - 2.a)
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5 Conclusions

Since the eruption of the sovereign debt crisis at the beginning of 2010, pe-
ripheral countries of the euro area have experienced a relentless rise in the spread
against the German Bund. On the other hand, the core countries have benefited from
a flight-to-quality effect, leading to a considerable reduction of their government
bond yields.

This paper analyses the determinants of sovereign spreads in the euro area
from January 2002 to May 2012. The objective is to disentangle the role of country-
specific fundamentals, driven by fiscal and macroeconomic factors, from what is re-
ferred to as contagion.

Following the existing empirical literature, the work estimates a model of
the determinants of the 10-year yield spreads relative to Germany for ten euro zone
countries. The results show that since the eruption of the 2007-2008 financial crisis,
sovereign spreads have shown a time-dependent contagion component. On average,
such a component explains almost one third of the spreads dynamic in 2009-2010
and almost 10 per cent since 2011.

However, results at the country level are quite different between core and
peripherals. As shown by the analysis, core countries (excluding Germany, which is
our benchmark to measure spreads) were not affected by contagion till 2011; since
the worsening of the sovereign debt crisis they seem to have benefited from a flight-
to-quality effect. For example, in the first months of 2012, France shows spreads
lower than what implied by fundamentals by an amount ranging from roughly 50 to
90 basis points, depending on the model specification, while for Netherlands such a
“discount” can be as high as roughly 60 basis point.

Peripheral countries, which at the onset of the European Monetary Union
took advantage from a mispricing of their actual economic and fiscal fragility, since
2009 have suffered from the abrupt revision of market expectations, showing spreads
on average significantly higher than what justified by macroeconomic and fiscal fac-
tors. In 2012, for most of these countries contagion has a role comparable to funda-
mentals in explaining the level of the spreads. For example, it accounts for an amount
ranging from roughly 170 to 240 basis points for Spain, while for Italy - probably pe-
nalized by its historically highest debt to GDP ratio — contagion explains something
between roughly 150 and 180 basis points of the spread, depending on the model
specification.
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Appendix

Figure A.1 Ten year government bond yield spreads and fiscal fundamentals for some euro area countries
(ten year government yield spreads are computed as averages of daily data; public debt and deficit to GDP ratios are end-of-
period data; for 2012 the economic forecast of ECB is considered)
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--- Figure A.7 cont. ---

IRELAND

debt to GDP ratios

125 750
[ ]

100 600
75 450
50 300
25 I l I I I l I 150

0 0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
M debt/gdp
@ spread (right scale)
GREECE
debt to GDP ratios

175 3000

150 2500

125

2000

100

1500
75
1000

50
25 500
0 0

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

M debt/gdp

e spread (right scale)

Source: Thomson Reuters and ECB.

Quaderni di finanza
N. 71
ottobre 2012

34

0

-12
-14
-16
-18
-20

deficit to GDP ratios
6

0 —_ — | [ | . —_

]
. [ I |
-12
]
°

® o °

200220032004 200520062007 20082009 2010 2011 2012
M surplus/gdp
@ spread (right scale)

deficit to GDP ratios
‘ [ ]

L L] L] (] ] L
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
M surplus/gdp

o spread (right scale)

720

600

360

240

120

3000

2500

2000

1500

1000

500



Figure A.2 Ten year government bond yield spreads and fiscal space for some euro area countries
(ten year government yield spreads are computed as averages of daily data; fiscal space are computed as averages of monthly da-

ta; for 2012 only the first semester is considered)
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Figure A.3 Ten year government bond yield spreads and primary balance to GDP ratio for some euro area countries
(ten year government yield spreads are computed as averages of daily data; primary balance to GDP ratios are end-of-period data;
for 2012 the Spring economic forecast of the European Commission is considered)
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Table A.1 The main explanatory variables for some euro area countries: values in 2002 and in 2012

Italy Spain France Netherlands Ireland Portugal Finland Austria

spread (in basis point)

2002 29.2 20.6 8.7 11.9 5.2 23.8 18.8 17.0

2012 (17H) 515.4 380.4 134.4 36.6 611.4 1067.5 42.8 127.5

% 16.65 17.47 14.45 2.08 116.58 43.85 1.28 6.50
GDP growth' (percentage change over previous year)

2002 0.5 2.7 0.9 0.1 5.6 0.8 1.8 1.7

2012 (E) -1.4 -1.8 0.5 -0.9 0.5 -3.3 0.8 0.8
industrial production (index)

2002 101.7 97.2 99.5 96.7 89.9 102.3 93.9 86.0

2012 (17H) 83.9 79.1 90.9 107.0 109.1 87.0 98.8 111.6

% -0.18 -0.19 -0.09 o011 0.21 -0.15 0.05 0.30

real effective exchange rate (index)

2002 94.0 92.5 94.7 93.1 88.4 96.2 98.5 96.6
2012 (1"'H) 97.1 100.4 94.9 93.1 97.4 97.9 94.8 97.5
% 0.03 0.09 0.00 0.00 0.10 0.02 -0.04 0.01

current account to GDP ratio (percentage point)

2002 -0.004 -0.033 0.012 0.026 -0.010 -0.082 0.088 0.025
2012 (1"H) -0.005 -0.011 -0.031 0.074 0.080 -0.028 -0.037 0.009
% 0.17 -0.67 -3.50 1.81 -9.05 -0.66 -1.42 -0.65

debt share (percentage point)

2002 27.60 7.73 18.39 4.74 0.82 1.60 1.20 2.94
2012 (1"Q) 23.06 9.18 21.20 4.76 2.06 2.25 1.1 2.64
% -0.16 0.19 0.15 0.00 1.52 0.40 -0.08 -0.10

Source: authors' calculations based on Thomson Reuters and Eurostat data.
Note: ten year government yield spreads are computed as averages of daily data; the Eurostat forecast is considered for 2012 GDP growth rate; for

industrial production and real effective exchange rate we computed the average of monthly data; current account to GDP ratios and debt shares
are end-of-period data.
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Table A.3 The explanatory variables: description and sources

variables definition frequency source
spread difference in yields to maturity of 10-year government bonds of ten euro  Monthly Thomson Reuters
member countries relative to Germany's
fiscal position gross government debt over GDP Quarterly Eurostat
primary balance over GDP Quarterly ECB
government budget deficit/surplus over GDP Quarterly ECB
fiscal space: Gross government debt over total tax revenues Quarterly' Eurostat
economic activity GDP growth; percentage change with respect to previous quarter Quarterly' Thomson Reuters
industrial production Monthly' Thomson Reuters
external sector current account balance over GDP Monthy' Thomson Reuters
real effective exchange rate Monthly Thomson Reuters
global risk aversion indicator  spread between the yield of US AAA corporate bonds and the yield of US ~ Monthly Fred database

BBB corporate bonds

debt share countries' debt relative to the overall debt of all EMU countries Quarterly Eurostat

' Fiscal space, GDP growth, industrial production and current account balance were seasonally adjusted through a moving average (MA) filter; the
length of the moving window was appropriately chosen depending on the time series. Such smoothing allowed to obtain monthly estimated val-
ues for the variables, which were used in the estimation.

Table A.4 Unit root test (H0 hypothesis: Panels contain unit roots)

) LLC test Harris-Tsavalis test Breitung test
variable )
adjusted t* P-value rho P-value lambda P-value
spread 7.57 1.00 1.009 1.00 3.98 1.00

We considered a simple panel-data model with a first-order autoregressive component:

Yie = PiYie-1 T ZieVi + €

where j=1,..,N indexes panels; t=1,..,7; indexes time; y;, is the variable being tested (government yield spreads) and €;, is a stationary error
term. By default we impose z;;=1 so that the term z;,y;; represents panel-specific means (fixed effects). Panel unit-root tests are used to test the
null hypothesis Hy: p;=1 for all i versus the alternative H,:p; < 1. We adopted three alternative specification test proposed by Levin-Lin-Chu
(2002), Harris-Tzavalis (1999) and Breitung (2000).
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Figure A.4 Actual and fitted values for Ireland, Portugal, Finland and Austria
(values in basis point)
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Figure A.5 Percentage contribution of fundamentals and contagion to the model-predicted spreads of some European
countries - 2011 estimates
(labels indicate the contributions of fundamentals and contagion in basis points)
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