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1 Introduction

Differences in government bond yields have sharpglyeased in the euro area. Part of this
increase can be attributed to developments in puddbt (Schuknecht, von Hagen and
Wolswijk, 2010) and contingent liabilities concargithe banking sector (Gerlach, Schulz
and Wolff, 2010; Ejsing and Lemke, 2010), both exdly the economic crisis. Besides,
the price of government bonds evidently reflectsrkata confidence in governments’
commitment towards sustainable fiscal policies. Tiest of investors in such a
commitment may be enhanced by a strong fiscal fwarle (Fatas, 2010), and the
framework may help anchor fiscal policy expectatioflLeeper, 2010). Indeed,
strengthening national fiscal governance is an maod item both of national reform
agendas in the euro afeand the ongoing economic governance reform aEtidevel
(European Commission, 2010a).

We investigate whether national fiscal governaneeé aumerical fiscal rules in
particular help contain the interest required onegoment bonds. Specifically we propose
and test a structural model of sovereign yield apsethat accounts for risk aversion. We
argue that fiscal governance has an impact ondabersign yield spreads by reducing the
probability of default which is shown to have a fald nonlinear effect on the sovereign
spreads: first, it determines the standard risknuen that compensates for the possibility
of default no matter what the extent of risk avanss. Second, it determines the variance
of the payments from the risky bond, which in tigran element of the compensation for
assuming risk: this second component is amplifieth wisk aversion. Using a unique
dataset on fiscal governance in EU member statespravide empirical support to our
model and specifically to the restrictions impligg it. We find strong and economically
meaningful effects of the quality of national rulessed fiscal governance on sovereign
spreads. We further show that the legal base ofuies is the most important dimension
of their effectiveness in containing sovereign riglemia, while the mechanisms to
enforce compliance are highly important as welle Tiipe of the bodies in charge of
supervising compliance with the fiscal rules, imtuappears to matter less.

Numerical fiscal rules are defined as permanensitamts on summary indicators
of fiscal performance, such as the budget defaetht, or a major component thereof
(Kopits and Symansky, 1998). They are aimed ataieduthe policy failures due to which
budget process outcomes tend to be biased towafustsl namely, the common pool
problem of governments without centralised spengiogers, the short-term orientation
of governments due to short electoral cycles, &edpossible short-term orientation of

! Germany recently introduced a constitutional axdéled debt brake to limit government debt. Fraisce

currently concerned about preserving the AAA ratfigts debt and about the yield of its sovereigmds
relative to Germany; the introduction of a debtderas therefore deliberated in France as well.



voters. In the EU, fiscal rules further aim at gatiing the incentives for deficits resulting
from a common currency.

Empirical research in the past two decades has Igftegcon the role of numerical
fiscal rules for sound public finance. While earliesearch concentrated on the experience
of the US states, sometimes in view of deductirgjgimts for the nascent EMU (von
Hagen, 1991; Bayoumi and Eichengreen, 1994; Aleamé Bayoumi, 1996; Bohn and
Inman, 1996), the focus of analysis then shifte@&toope. The effectiveness of national
fiscal rules with respect to fiscal performance Hmen shown to depend on the
mechanisms established to enforce compliance wéhrtile (Inman, 1996; Ayuso-i-
Casals, Gonzalez Hernandez, Moulin and Turrini,9208nd on the type of the rule:
budget balance and debt rules appear to outperéogqmenditure rules (Debrun, Moulin,
Turrini, Ayuso-i-Casals and Kumar, 2008). Fiscdésuare found instrumental in initiating
lasting fiscal consolidations (Larch and Turrird08) and in fulfilling medium-term fiscal
plans presented in the Stability and ConvergenogrBmmes of EU members, which is a
central plank of EU budgetary surveillance (von etag2010). The role of fiscal rules in
the budgetary process has been scrutinised as amibirical evidence is not fully
conclusive whether fiscal rules serve as commitrderices to effectively tie the hands of
governments not to pursue short-sighted and prbeeydudgetary policies (Debrun and
Kumar, 2007a, Debrun et al., 2008), or whether timeyely have a signalling role and
remove information asymmetries between governmemd the electorate, without
changing the behaviour of governments (Debrun anchdt, 2007b; Debrun, 2007). On
the EU level, fiscal rules have been shown to bece¥e, but to lead to significant
creative accounting aimed at their circumventioon(\Hagen and Wolff, 2006; Bulti,
Nogueira Martins and Turrini, 2006). Theoreticaliy,has been elaborated that supra-
national rules are welfare improving relative toretg national regimes, but that they
cannot fully eliminate the deficit bias, which &alfor strong national rules as well
(Krogstrup and Wyplosz, 2010).

The past several years witnessed a surge of résesrcthe impact of fiscal
variables on spreads in government bond yields @t ¥m an international context, a
positive relationship between public debt and ederrates has been consistently
confirmed (Edwards, 1986; Alexander and Anker, 1999mmen and Goodhart, 1999;
Lonning, 2000; Copeland and Jones, 2001; Codogaeerb and Missale, 2003). In the
euro area, sovereign spreads are found to be datgry debt, deficits, and debt-service
ratios (Bernoth, von Hagen, and Schuknecht, 2084yvell as by hidden fiscal policy
activity, creative accounting practices, and tramspcy of government budgeting
(Bernoth and Wolff, 2008). On the sub-national letlee price of public debt is confirmed
to reflect fiscal fundamentals (Schuknecht, von étagnd Wolswijk, 2009; Heppke-Falk
and Wolff, 2008; Schulz and Wolff, 2009). The impad risk perceptions has also
received significant attention by important resbgi€odogno, Favero and Missale, 2003;
Favero, Giavazzi and Spaventa, 1997, Barrios, éversewandowska, and Setzer, 2009)



and more recent research as looked into variationBme in the weight of various
determinants (Bernoth and Erdogan, 2010).

The impact of fiscal restraints on the cost of pubbrrowing has been studied by
looking at US states. Bayoumi, Goldstein and Wogld®95) show that the impact of
constitutional controls on the cost of debt depemshe level of debt: at average levels,
the presence of such controls is found to be assativith a reduction of the interest cost
by 50 basis points. Eichengreen and Bayoumi (1884d)irm the negative impact of fiscal
rules on the cost of government borrowing. Poteabhd Rueben (1999) uncover that
expenditure, deficit, and debt rules (negativelg) veell as tax limitations (positively)
impact on state bond vyield differentials; debt sul@ppear to be the least effective.
Differentiating this result, Johnson and Kriz (2D8&ow that revenue limits have a direct
impact on state borrowing, while the effect of nuice fiscal rules is indirect via
improved credit ratings. For the euro area, Hallggband Wolff (2008) reveal that
government bond yields are also determined bytuiginal characteristics of the fiscal
process.

Our analysis adds to the body of research in sevespects: it is the first to
empirically investigate the role of numerical fisoales to contain sovereign bond spreads
in the euro area specifically, using a rich datas@ntained by the European Commission.
It does so in a structural framework that is thstfto account for the possibility of risk
aversion, showing that the impact of fiscal rulessovereign spreads is amplified by risk
aversion. It finally tests the differential impaat five dimensions of rules-based fiscal
governance spreads against each other, thus undgrthe importance of the legal base
of the rules and the mechanisms to foster compdiavith the rules.

The remainder of the paper is structured as folloBection 2 outlines our analytical
approach and the empirical strategy adopted. Se@&ialescribes our dataset and the
construction of the fiscal rule index in particul&@ection 4 presents the panel data
estimations and a set of robustness checks. Séctoncludes.

2 Theory and empirical approach

We investigate the impact of rules-based fiscalegoance on risk premia in euro area
government bond markets in a simple framework aligwor different attitudes towards
risk. Specifically, an investor has an amount oélfeof 1 that she might use to acquire a
risk-free bond that pays interest or alternatively hold a bond of counirghat delivers
repayment with interest amounting to ++ v;, but that might default on its debt with
probability €; [0 ] 0; 1[. Against the alternative of holding thesesswith zero risk, the
sovereign bond of countiywill deliver expected additional wealth Bfl;) = — (1+V) 8;

+ (1-8) vi. We assume EJ = 0: purchasing countrys sovereign bonds is actuarially
neutral. This implies for the compensation for plossible event of default:
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Vi= (1+V) 6 (1-8)" = (1+V) T, (1),
wherez = 8; (1- 6;)isthe odds of default.

We further assume that investors’ utility functioase twice differentiable and
strictly increasing, i.eU’(X) > 0. Risk-averse investors specifically have ewecutility
functions, i.,eU"(X) < 0. From the condition of indifference betweemghasing bonds of
countryi and the certainty equivalent to such activity, Ameow-Pratt measure of the risk
premium77 canbe established as

m=050%p (2),

wherep is the coefficient of absolute risk aversion, aod; is the variance of outcomes
from holding country’s sovereign bonds. The variance, in turn, is

0% =B() — B%) = 6 (- (1+V))? + (1-6) v2 = (1+V )7 3).

The risk premium switches signs with the coeffitiehrisk aversion and is zero in the
presence of risk neutrality.

To offer to risk-averse investors an alternativeht® risk-free bond, the sovereign
bond of countryi has to offer an overall excess retiroverv of v (this part is to
compensate for the possibility of default) toppgdhy the risk premiunz; (which is to
compensate for accepting the risk). Using expressid), (2), and (35 becomes

s =Vvi+0.502p = (1+V) 7+ 05 (1+ V)25 p= (1+V) 7 [1+ 0.50 (1+ V)] (4).

Equation (4) shows how the excess yield that cgurdrsovereign bond offers
over the risk-free returv’ is depending on the probability of defau?; and more
precisely the odds of defauit, which is a nonlinear function @;. In particular,z has an
immediateeffect via the compensation for the possibilitydefault,v; , as well as an effect
via the Arrow-Pratt risk premium, that is in fachplified by the level of risk aversion as
well as by the level of risk-free retum,® As concerns risk aversion specificaldjc/04
dp= 0.5(1-6;)%> 0:the yield spread increases with risk aversion d@afigin countries
with higher default probabilities. For risk neuityl equation (4) simplifies to allow the
standard approximation equalising the yield spredh the country-specific probability
of default:s = 6;.

Specifically, with the amount of wealth of 1 to @st, the risk premium that makes the investor
indifferent between purchasing bonds of countgnd the certainty equivalent to such activity bas
satisfy the equalitf [U (1 +1;)] = U [1 + E(I ;) — 77 (1, I;)]. From here, expression (2) is obtained from
applying Taylor approximations to both sides of #ifve indiffernce condition, usirg(l;) = 0 andg(l;?)
= g%, and solving for the risk premium (Copeland, Wasdad Shastri, 2005).

Dependence from the initial level of wealth (ilee tamount to invest) of the measure of absolute ris
aversion employed in our analysis does not impair results as we disregard of heterogeneity among
investors.
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To arrive at our estimating equation, we resorth standard assumption (e.qg.,
Edwards, 1986; Bayoumi et al.; 1995) tléatis a logistic function of a measuvethat in
turn linearly depends on a set of exogenous regreX¥s parameterss, and a stochastic
error terme ~ i.i.d.:

Gi=P(=-1|Y)=e " @+e") withY, =X'B+4g (5)
Inserting (5) into (4), taking logs, and rearramgiarms results in
Ins=Vv +X'B+In (1+ 0.5 (1+V)) + § (6).

As concerns the determinants of the risk of coungydefault, these include the
standard determinants of the sovereign debtorigesaly, specifically, the actual levels of
debtB andthe budget baland®, as well as institutional characteristics of tohermry C;,

Z), whereC; summarises such characteristics that are constentime, an; is a vector

of time-varying characteristics. The solvency oé ttountry will be determined of the
future realisations of the budget balance aboveball any systematic bias (such as the
well-documented deficit bias) of the future fispaisition will be already absorbed Ky,

i.e. B(builc) = o + v with E(v) = 0, whereg; is part ofC; and can econometrically not
be separately identified. Hence, the set of deteants of the default probability is

Xit = Biy, bit, Ci, Z) (7).

As concerns the impact of numerical fiscal rulestba default risk specifically, the
quality of rules-based fiscal governance is part tbé time-varying institutional
characteristic&;. They have, as all determinants of the defaulbabdity, a non-linear
impact on the sovereign bond spreads. Calculat@eg rom (6) formulated in logarithms
to the levels shows that this impact is amplifigdiie level of risk aversiop.

In line with the above discussion, in our empiriGlalysis we regress the
logarithm of the euro area countries’ sovereigndospreadsin_spread against Germany
on the levels of the German bunds’ interg#l_dg, the budget balancédlance, debt
(deb), a measure of the quality of rules-based fiscalegnance,f(i), and the logarithm
of the composite term (1+ QX1+ V') as implied in (6)In_riskay, wherepis proxied by
the spread between US low grade corporate and igoesit bonds or the Chicago Board
Options Exchange Market volatility index known ak<{\{vix), which is driven by global
shocks and can be considered exogenous to euro bamed spreads. Our baseline
estimating equation thus becomes

In_spreag: = 1 yield_de + p.balance; + fzdebt; + p4frii;
PBsIn_riskay + C; + uj ().

Note that our model implies thé{ -fs - 1 (see equation 6).

The fiscal rules indeki is described in detail in the next section. Figoés can
be considered exogenous or predetermined to gowsnbond yields. The endogeneity
of fiscal rules with respect to fiscal policy outces has been explored in empirical
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research (e.g. Debrun and Kumar, 2007a; ibid., BPOWhile certainly at present,
national fiscal framework reform debates are dribgnthe consolidation pressures and
high sovereign bond spreads, changes in fiscalrgamee prior to this crisis have not
been connected with bond markets. Indeed, governivamd spreads across euro area
countries had been too low to fuel institutionabakes. Fiscal framework reforms were
enacted because of domestic and EU level presssiead and endogeneity should thus
not be an issue. Still, to be sure that our resukisnot impaired by endogeneity concerns,
we check the robustness of our by excluding the9288ta where the strength of
numerical fiscal rules might have been pre-deteechiby the fanning out of the
government bonds yields in the previous year.

It has been hypothesised that fiscal rules mighy be a signal of pre-existing
commitment and therefore by themselves not playlea A parallel argument can be made
in the context of our research as well: our figtéé index might not measure the effect
that rules-based fiscal governance by itself haprobabilities of sovereign default, but
rather capture an omitted variable such as theabhpre-existing commitment to sound
fiscal policies. As we control for country fixedfedts, however, any omitted variable bias
can only stem from time-varying preferences or goeymitment to fiscal rectitude that
are correlated with changes in rules-based fisoaéignance. In this interpretation, fiscal
rule changes would have to be considered a mea$uhés underlying preference shifts.
Empirically, we cannot exclude this possibility iuappears to be of comparatively minor
relevance as preferences typically shift only slowloreover, market participants do not
directly observe such preferences. In that sense,results measure the signalling
function of rules, be it because of the true impaictrules or the underlying shift of
preferences.

Our baseline regressions are augmented by furthalysis. We do not only
consider the global impact of rules-based fiscalegoance on sovereign risk premia but
study the impact of its different dimensions, imthg the legal basis, enforcement etc.
Besides we provide robustness analyses with regaite time period covered, the crisis,
and the role of liabilities stemming from bank nésoperations.

3 The dataset

Our empirical analysis is based on a dataset aoyelrl euro area countries in the time
period of 1999 to 2009. We disregard of the mosemeyears as 2010 saw more intensive
discussions about strengthening rules-based figoakernance in several euro area
countries in the aftermath of the economic andrfona crisis. By leaving data of 2010
and 2011 aside, we reduce concerns about the emeibgef fiscal rules. Luxembourg —
with very little public debt until recently — as llvas the latest euro area entrants Cyprus,
Malta, Slovenia, and the Slovak Republic are natuided either. The sovereign bond
spreads are expressed in differences to Germanwlaiizh leaves us with a panel dataset
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of 10 countries. Germany is chosen as the benchomrktry as the Bund is considered
the benchmark bond in the respective bond marlest ésg. Dunne, Moore and Portes,
2007).

Our dependent variable_spreadis the log of government bond spread against the
German Bund of the above euro area members bastx geld of their 10-year on-the-
run fixed coupon bonds obtained from Bloomberg. &s indicator of the debtors’
repayment capacity balance and debt —data on government debt and deficits from
Eurostat are employed. The data are measured icepéiof GDP. Annual averages of the
seven-to-ten year US corporate bond spread foratieg category BBB from Merrill
Lynch against US treasuries is employed as a pfoxyverage coefficient of absolute
risk aversion among investors.

One of the innovative elements of our researchasiniclusion of the index of the
strength of numerical fiscal ruldsi at country level. This fiscal rule index has been
constructed by the fiscal policy unit of the EurapeCommission’s Directorate-General
for Economic and Financial Affairs from informatiam fiscal governance obtained from
the EU member states via the Economic Policy Cotemitf the Ecofin Council of the
EU* The fiscal rule index is based on information ére fdimensions describing each
fiscal rule in force at the local, sub-nationalnational level in an EU member state: (1)
the statutory base of the rule, (2) room for rengsiobjectives, (3) mechanisms of
monitoring compliance with and enforcement of thker(4) the existence of pre-defined
enforcement mechanisms, and (5) media visibilityhef rule. According to a pre-defined
scale distinguishing different degrees by whichdbsign of the rule supports its strength
along these dimensions, scores are attributedcto @ahe dimensions for each fiscal rule.
Box 1 shows how the index is computed based oeréifit characteristics of fiscal rules.

To construct the fiscal rule index, these scores aggregated using weights
obtained as averages of 10,000 randomly drawn nremfibpem a uniform distribution,
following the method used by Sutherland, Price &mamard (2005). The random weights
technique is applied because of the absence ofdtiesl guidance on the importance of
each criterion in the composite index of the sttiergg fiscal rules. Finally, the indices of
the strength of a fiscal rule obtained for eachglginrule are aggregated to a single
comprehensive score per country per year by addmnghe indices calculated for each
fiscal rule separately, adjusted by the coveraggewteral government finances by that
rule. In the presence of more than one rule cogdtie same government sub-sector, the
second and third rules obtain weights %2 and l/i®&flect decreasing marginal benefit of
multiple rules applying to the same sub-sectoreiegal government. The design of the
index is inspired by Deroose, Moulin and WiertsQ@p The index is re-scaled to assume
values between 0 (minimum) and 10 (maximum). Anrowpment of the index is achieved

*  This rich dataset is updated annually; it isessible to the public at

http://ec.europa.eu/economy_finance/db_indicatecsf governance/index_en.htm.
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Box 1 Scoresassigned to characteristics of fiscal rulesby 5 dimensions

Dimension 1 (fri_1): Legal base of therule

4 the rule is established by the constitution

3 the rule is based on a legal act (e.g. pubt@rfce act, fiscal responsibility law)

2 the rule is based on a coalition agreement cagaeement reached by different gene
government tiers, but not enshrined in a legal act

1 political commitment by a given authority (cetftecal government, minister of finance

Dimension 2 (fri_2): Room for setting or revising objectives

3 there is no margin for adjusting objectives: thag encapsulated in the docum
underpinning the rule

2 there is some but constrained margin in settimadqusting objectives

1 there is complete freedom in setting objectivbg: statutory base of the rule mer¢

contains broad principles or the obligation for mvernment or the relevant authority
set targets

Dimension 3 (fri_3): Nature of the body in charge of monitoring respect and enforcement of
therule

The score of this criterion is constructed as gpraverage of the two elements below:
Nature of the body in charge of monitoring resgedhe rule

3 monitoring by an independent authority (fiscalmail, court of auditors or any oth
court) or the parliament

2 monitoring by the ministry of finance or any atigevernment body

1 no regular public monitoring of the rule (no remystematically assessing compliance

The score of this sub-criterion is augmented by there is real time monitoring of complian
with the rule, i.e. if alert mechanisms of riskmain-respect exist.
Nature of the body in charge of enforcement ofrthe

3 enforcement by an independent authority (fisoahcil or court) or the parliament
2 enforcement by the ministry of finance or otheveynment body
1 no specific body in charge of enforcement

Dimension 4 (fri_4): Enforcement mechanisms of therule

4 there are automatic correction and sanction nméstms in case of non-compliance

3 there is an automatic correction mechanism ie cdsion-compliance and the possibiljty
of imposing sanctions

2 the authority responsible is obliged to take ettive measures in case of non-compliance
or is obliged to present corrective proposals tdidaent or the relevant authority

1 there is no ex-ante defined actions in case faommpliance

The score of this dimension is augmented by 1daps clauses are foreseen and clearly specified.

Dimension 5 (fri_5): Media visibility of therule

3 observance of the rule is closely monitored by mhedia; non-compliance is likely to
trigger public debate

2 high media interest in compliance, but non-coamie is unlikely to invoke public debate

ral

oly
to

1 no or modest interest of the media




by strengthening one or several existing numefisahl rules along either of the above

dimensions, by introducing new numerical fiscaksjlor by extending the coverage of
general government by existing or new rules. Nioé the fiscal rule index only considers

if there is a numerical constraint to a budgetaygragate: it does not take into account
however if this constraint is realistically bindingreality (e.g., debt rules allowing for a

comparatively high debt level are not binding iwddebt countries).

We also analyse the impact of numerical fiscalguwea sovereign bond spreads
considering the five above components separatety.this end we apply the same
technique of aggregation as for the composite in@dviously, no weighting is involved
in obtaining this set of sub-indices. Table 1 showes unconditional correlation between
the components of the global fiscal rule indexrelations between pairs of components
are typically high. Country sets of rules that streng by one dimension tend to be strong
along other dimensions as well. The correlationneeh components 1 and 3 of the
overall index (referring to the legal base and Hwely in charge of monitoring and
enforcing compliance with the rule respectively)pear to be particular strong.
Components 4 and 5 of the overall index (refertimgts enforcement mechanisms and
media visibility) appear to be less connected &dterall index than components 1 and 2.

Tablel Correlation across the components of the fiscal ruleindex
fri fri_1 fri_2 fri_3 fri_4
fri_1 0.95 1.00
fri_2 0.97 0.91 1.00
fri_3 0.97 0.90 0.95 1.00
fri_4 0.93 0.90 0.90 0.84 1.00
fri_5 0.93 0.84 0.86 0.93 0.80

Figure 1 shows the development of rules based!fgoaernance in the eleven
euro area members of our sample, as measured Histlaé rules index, 1999 to 2009.
The strength of the fiscal rules in force in ouutry of reference, Germany, has been
above average and constant at around 7 througheuteriod consideretiThe strength of
the numerical fiscal rules in force in the othercearea countries ranged between zero (for
Greece, that has had no such rule in force) andtBe5 Netherland$,unchanged, and

® In the period covered by our sample, Germanydmesated “golden” budget balance rules and rules

limiting nominal expenditure growth for both theléral government; local governments' budgets haenb
constrained by debt ceilings and a balance buddet rin the period considered, the target of tbminal
expenditure rule was reformulated, that had no ohpa the score of the fiscal rule index, thoughté\that
the much-debated “debt brake” for the federal gonemnt and the Lander will be phased in only froh20
so the score of the index is unaffected in our $amp

®  The Netherlands have been operating a real eipeadeiling and a rule to allocate windfall reves
applying to all general government.
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Spain as from 2006) and 9.7 (SpPaRD03-2005) respectively. Countries with below-
average fiscal rule index scores were lIreland, Ugait and Italy, while the scores of
France, Austria, Belgium, and Finland qualifiedstheountries as having stronger fiscal
rules than on average. Remarkable changes to ther loecurred in the case of France
2006 and 2008 to 2009as well as Ireland 2004, while the strength of fikeal rules
deteriorated in Finland after 2007 and in Austria 2009° in particular due to the
suspension of rules in force in the course of tte@emic and financial crisis.

Figurel Thefiscal ruleindex in 11 euro area members, 1999 to 2009

Fiscal ruleindex
10

AT — : : ) AT

—x—DE

8 4
l\ —e—EL
7 X X X X X X X X X ES

——FI

x

0 & P Py Py Py Py Py Py Py Py
A g T 9 T @ T @ T @ T g T g T @ T @ T g T @

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 < 2009ear

As any index, the index of rules-based fiscal gonaace applied in our analysis
constitutes a simplification of complex reality. §pge measurement errors of which an

" Until 2002, Spain has operated debt ceilingsotall and regional governments. In 2002, a budget-

balance rule covering all general government wasduced, which was slightly modified in 2006. 1003,

the rules-based framework was extended by furisrictions on debt applied to regional governments

8 In 2006, France introduced a rule to the centoalegnment to pre-commit unexpected revenues, and a
ceiling to the growth of health expenditure to btablished by the parliament. In 2008 the incredsscial
security debt was made conditional upon an increasevenues. Finally, since 2009, unexpected ngeen
were automatically assigned to deficit reduction.

° In Finland, a debt rule and budget balance aplplied to the central government were no longer in
force after 2007 and 2008, respectively. In Austtiee budget balance rule laid down in the National
Stability Pact was replaced in 2009 by a nomingleexliture ceiling for five headings of the general
government budget. The main difference betweentwe approaches is that the more recent nominal
expenditure ceiling only covers a fraction of parftshe budget previously covered by the Natiortabfity
Pact.
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index of this type will inevitably suffer, we argubat it is a useful approximation of
reality. Measurement errors affecting the index usthabe randomly distributed and
therefore not affect the basic estimation resulfs.anything, attenuation due to
measurement errors biases coefficients towards Zéerefore, any significant result can
be confidently regarded to corroborate our hypashaad provide a lower bound of the
true effect.

Turning now to the development of the governmemtdospreads as compared to
German Bund yields in the period under review, élgggreads were below 30 basis points
for most euro area members, with a slight increede 2001 and decreasing in the period
between 2001 and 2006. Sovereign bond spreads etbant fanned out in the wake of
the economic and financial crisis, with particwanlgh values of 190 basis points reached
on average by Greece and Ireland and values bet@w@end 100 basis points for the
other euro area members during 2009 (see Figur&!®. ranking of the euro area
members by the size of the spread of their bonttlyiagainst Germany was broadly
constant in the period considered, with France Natherlands, and Finland being closer
to the benchmark and Greece, Italy, Portugal amainSpeing at the higher end of the
distribution.

Figure?2 Sovereign bond spreadsin 10 euro area members, 1999 to 2009
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Figure3 Spread between low grade US cor porate and gover nment bonds,
1999 to 2009
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In Figure 3 we look at the development of interoiadil risk aversion as measured
by the spread between low-grade US corporate anergament bonds. As can be seen by
comparison with figure 2, euro area government leprdads have moved in parallel with
international risk aversion. In fact, internatiomask aversion was particularly low in the
mid-2000s, when euro area sovereign bond spreacgshastorically low as well. With the
rise of international risk aversion during the emmic and financial crisis, sovereign bond

spreads increased markedly, too.

Table?2 Correlation across variables employed in the analysis, 1999 to 2009
In_spread yield_de debt balance fri In_riskav
yield_de 0.10 1.00
(0.29)
debt 0.43™" -0.07 1.00
(0.00) (0.48)
balance -0.52"* 0.42** -0.46™" 1.00
(0.00) (0.00) (0.00)
fri -0.37™ -0.07 -0.34™ 0.40™ 1.00
(0.00) (0.45) (0.00) (0.00)
In_riskav 0.79™ 0.02 0.09 -0.34™ -0.04* 1.00
(0.00) (0.84) (0.38) (0.00) (0.69)

p-values in parentheses. *, **, ***denote significz at 10, 5, 1 per cent respectively.

Table 2 provides the simple correlations of the mmaariables applied in our
analysis. The unconditional correlation between thality of fiscal rules and the

sovereign bond spreads in our sample is negative.
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4 Estimation results

We carry out the empirical estimation of the mosj@lled out in section 2 in a dynamic
framework using the Arellano-Bond GMM estimator. A find significant error
autorcorrelation in a static approach, we prefeshtow this dynamic estimator. A dynamic
model with two lags eliminates this autocorrelatammpletely according to the standard
tests. The chosen GMM estimator accounts for titenpal endogeneity in the level of
general government debt, the budget balance, anlgkl of risk aversion.

Table 3 presents the main results of the estimatibrour structural model.
Regression A presents the estimation of our modabrding to equation (7) above (see
section 2). The negative effect of the strengthruaks-based fiscal governance on
soveriegn spreads is clearly confirmed. An increagke index thus results in a reduction
of the sovereign spread relative to Germany.

A unit improvement of the rules-based frameworlultssin a decline of the risk
premium by around 23 per cent. Due to the log-lingaof our model, the effect on
absolute spreads of a change in one determinargndspon the level of the other
variables. When the level of risk aversion is highproving national rules-based fiscal
governance will have a much more significant eftatisovereign spreads than in times of
lower risk aversion. Likewise, a unit increasehn tjuality of fiscal governance induces a
larger decrease of the sovereign spread in a gowritin higher deficits and public debt.
Figure 4 illustrates this dependency. As can ba,sé® slope of the curve relating the
sovereign spread to the quality of rules-basedfigovernance is the steeper the higher
the level of risk aversion (left panel). At the satime, initial spreads are higher and their
decline is consequently higher if deficit and dat& high (right panel). In sum, the benefit
from improving rules-based fiscal governance waél tighest for countries with weaker
budgetary positions and in times of higher riskraio.

Figure4 Sovereign spreads at different values of the fiscal rule index and risk
aversion, sample aver age (left) and high-deficit, high-debt example (right)
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The effects of the other variables are as expesdeadell. Sovereign spreads in the
euro area countries of the 2000-2009 decade iseabtivdetermined by the risk-free
interest rate and the level of global risk aversianreasing the benchmark interest rate by
one percentage point leads to a one percent irecrglathe spread. A reduction in the
general government budget deficit by one percenpaget results in a decrease of the
spread by around 20 per cent, while each percenpaget of additional general
government debt increased the spread by aroungéwoent.

Importantly, our estimation results confirm the tretions contained in the
structural model: specifically, the coefficient urity toIn_riskavandyield decannot be
rejected. The structural features of the model thpgear to be in line with the data
generating process, and we take this as an imgatapirical confirmation of our model.

In regressions B to D reported in table 3 we adthér control variables to our
basic specification. Regression B adds the bangtsiss GDP ratio as a further control
variable. The regression reveals that countries Vatger banking sectors typically see
larger spreads, confirming the findings of Gerlgsbhulz and Wolff (2010). In regression
C we include the net borrowing of the entire econpas well as the total net financial
liability position of the economy. We find that ggar liability positions are associated with
higher spreads but net borrowing is not found tosigmificant. This result remains in
regression D, in which all variables are includiedudtaneously.

In regressions E and F reported in table 3, wesiiyate the robustness of our
findings to the time period. Specifically, we slortthe sample by one and two years
respectively to exclude the crisis years. Therelkycan avoid that our results are purely
driven by the last couple of crisis years. The wmed sample is also a way of addressing
potential endogeneity concerns, given our arguntbat prior to the crisis, fiscal
governance was not shaped by concerns about sgwesgireads. The regressions
presented document the substantial robustnessragsults. The coefficient on our fiscal
rule index is highly significant in the pre-crigjears as well, and its magnitude is very
similar to that found with the full sample. We dheis confident that our results are not
driven by recent crisis volatility and that ourdings are not impaired by the endogeneity
of rules-based fiscal goverrnance quality with egsppo sovereign spreads.

The final columns of table 3 present regression®rashwe depart from the
dynamic model, in order to document the robustioésair results to different estimation
approaches (regressions H to J). Our central seatdtagain confirmed; all variables keep
their sign and their significance. The static applois also better suited to testing the
robustness of our results to potential liquiditfeefs that might affect sovereign spreads.
Specifically, on bid-ask spreads that are conveatly employed to proxy liquidity in
sovereign bond markets, we only have data as a8 20@ur disposal, which renders our
dataset unsuited to estimate a dynamic model weilersl lags of the dependent variable.
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Regression J shows that higher bid-ask spreads,atikaa sign of low liquidity, are
associated with higher sovereign spreads.

The euro area countries where the strength of-hdssed fiscal governance was below the
average of 5 in 2009 were Finland, Greece, Irel¢taty, and Portugal; of these, the last
four are facing particularly high consolidation gsares. According to the predictions of
our model, these countries would have profited niash improving their rules-based
fiscal governance. Predictions based on regregsioresented in table 3 for the year 2009
— when global risk aversion was patrticularly higimply the following: in the case of
Greece — with a budget deficit of 13.5 per centapdblic debt burden of 115 per cent of
GDP - the establishment of a rules-based fiscaég@ance framework of average quality
would have implied the reduction of the sovereignead by around 130 basis points.
Ireland also had a budget deficit of 14 per cerf2009 but public debt only amounted to
63 per cent of GDP; while its rules based fiscalegpance framework was rather weak,
with a fiscal rule index value of around 2. Accarglito our predictions, the strengthening
of their fiscal governance framework to the averagel would have allowed a decline in
the risk premium for Irish sovereign bonds by altii@0 basis points. Italy in turn had a
rules-based fiscal governance framework in plae¢ wWas assigned the fiscal rule index
value of 3.7, comparatively close to the averag®,dfut it had a deficit of 5.3 per cent
and a public debt level of 115 per cent of GDP @2 The enhancement of its rules-
based fiscal governance framework to the averagel leould still have yielded a
reduction of its sovereign risk premium by aboutli@is points. Finally, the gain from
such institutional improvement for Portugal — wétldeficit of 9.4 per cent and public debt
of 77 per cent in 2009 — would have been 50 basigg

Our dataset permits to further study the diffeiemact of specific characteristics
of rules-based fiscal governance on sovereign dprées described in section 3, the fiscal
rules index is a composite of 5 different dimensiof rules capturing (1) their legal base,
(2) the room for setting or revising objectives) i3 nature of the body that is monitoring
compliance with the rule, (4) the enforcement madmas and (5) the media visibility of
the rule. We study the relevance of these dimessignperforming separate regressions
for each of the different sub-indices of the ruleturn, also presenting a regression with
all sub-indices included simultaneously.

Table 4 shows these estimation results. Only foeethsub-indices do we find a
significant effect. The largest effect is found foe legal base of the national fiscal rule. A
rule that is enshrined in the constitution will berceived by markets to be highly
effective; improving along the legal dimension wilius have a strong and highly
significant effect on sovereign bond spreads. Vge &hd a highly significant and strong
effect of the legal enforcement possibilities gttt to the rules. Finally, we also find a
significant and strong effect of the media vistlilof the rule. In contrast, the nature of
the body in charge of monitoring the compliancehvilte rules as well as the room for
setting or revising objectives are not found tsigaificant determinants of the sovereign bond
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Table3 Main estimation results

A B C D E F G H I J
Dependent variablén _spread
debr 0.0z * 0.0 *** 0.0z 0.0z * 0.0¢ 0.0z 0.0% ** 0.0¢ * 0.0z ** 0.0¢
(0.01 (0.01 0.02 (0.02 (0.02 (0.02 (0.01 (0.01 (0.01 (0.02
balance -0.1€ *** -0.1£ *** -0.1¢ *** 0.1 *** -0.17 ** -0.11 -0.1¢ *** -0.12 *** -0.1C* -0.12 *
(0.05 (0.05 (0.04 (0.05 (0.07 (0.10 (0.05 (0.02 (0.04 (0.06
In_riskay 0.9( *** 0.8 *** 0.9¢ *** 0.8¢ *** 0.9¢ *** 0.1¢ 1.2 *** 1.1€ **=* 0.7¢ ***
(0.13 (0.15 0.13 (0.13 (0.11 0.34 0.124 (0.11 (0.15
yield_de 1.0 *** 1.0 *** 1.07 *** 1.0 *** 0.9¢ *** 1.47 *** 0.9z *** 0.8¢ *** 0.71 ** 1.3:*
(0.26 (0.26 (0.26 (0.25 (0.28 (0.32 (0.26 (0.21 (0.26 (0.58
fri -0.2% ** -0.1% *** -0.37 ** -0.2( *** -0.2¢ * -0.3( * -0.2Z ** -0.1Z ** -0.1( *** -0.22 **
(0.20 (0.03 0.13 (0.05 (0.15 0.17 (0.09 (0.05 (0.03 (0.09
banking sector si. 0.0C ** 0.0C 0.0C 0.0C
(0.00 (0.00 (0.00 (0.00
net borrowing 0.0¢ 0.04
0.07 (0.06
net financal liabilitie: 0.07 ** 0.01*
(0.00 (0.00
In_riskav_vi 1.57 ***
(0.40
bid-ask sprea 0.0¢ **
-0.01
L.In_spreac 0.2 0.2 0.1: 0.12 0.17 0.2¢ 0.22
(0.16 (0.13 0.124 (0.13 (0.18 0.24 (0.22
L2.In_spreac -0.3¢€ *** -0.3C *** -0.37 *** -0.3] *** -0.42 *** -0.42 *** -0.5% ***
(0.08 (0.06 (0.08 (0.07 (0.10 (0.15 (0.09
N 6€ 62 6€ 62 5€ 4¢ 6€ 10& 9t 61
FE yes yes yes
years 1999-200 1999-200 1999-200 1999-200 1999-200 1999-200 1999-200 1999-200 1999-200 2003-200

Standard errors in parentheses. *, ** ***denotgrdficance at 10, 5, 1 per cent respectively.



spread. Moreover, we perform a regression in whighinclude all five sub-indices
simultaneously. This regression suffers from thebfam of the very high correlation of
the sub-indices. In this regression, only the medgbility of the rules remains a
significant determinant of sovereign spreads.

Table4 Estimation results: fiscal rule sub-indices
A B C D E F
Dependent variablén_spread
debi 0.0z ** 0.0z * 0.0z * 0.0z * 0.0z * 0.01
<0.01 -(0.01 -0.01 -(0.01 -0.01 -(0.01
balance -0.1¢ *** -0.1¢ *** -0.1¢ *** -0.1€ *** -0.1¢ *** -0.17 ***
0.05, -(0.05 -(0.05, -(0.05 -0.04 -(0.05
In_riska\x 0.97 *** 0.8€ *** 0.9( *** 0.8E *** 0.8¢ *** 0.8z ***
<0.14 <0.14 <0.14 <0.12 <0.15, <(0.16
yield_de 1.0Z *** 1.0¢ *** 1.0F *** 0.9¢ *** 1.07 *** 0.9 ***
-(0.25, -(0.27, -(0.26, -(0.27, -(0.22 -(0.21;
fri_1 -0.2% ** -0.11
-(0.09, -(0.43
fri_2 -0.1< 0.0¢
-(0.12 -(0.19
fri_3 -0.12 0.2(
<0.10 -(0.38
fri_4 -0.1€ *** -0.14
-(0.05 <(0.18
fri_5 -0.2( ** -0.2¢*
-(0.09 <0.13
L.In_spreac 0.1¢ 0.2¢ 0.22 0.2z 0.2¢ 0.2¢
<0.16 <(0.18 <0.16 <017 <0.18 <(0.18
L2.In_spreac -0.4C *** -0.3¢ *** -0.47 *** -0.32 *** -0.42 *** -0.32 **
-(0.08 -(0.07 -(0.08 -(0.08 -(0.10 -(0.12
N 6€ 6€ 6€ 6€ 6€ 6€

years: 1999-20(
Standard errors in parentheses. *, **, ***denotgrsiicance at 10, 5, 1 per cent respectiv

The economic literature on determinants of sovesegpreads is typically based
on reduced form analysis, without estimating equmtidirectly derived from a structural
model. For the sake of comparability, below we gisesent estimation results from this
more standard approach. This exercise also servea eonfirmation of our results
prersented above. We specifically estimate theotlg reduced form equation and its
variants with further control variables:

spread;; = pirisk; + S, debt}; + psrisk; debt’; + p4 balance;
+fs risk. balance] + B fri’ i+ f7 risk fri’ i + ¢ + Uit (8),

wheredebt’, balance’ andfri’ are considered to determine the probability ofadkfin
deviation to the benchmark country, Germany, aski— the US corporate bond spread —
measures investors’ risk aversion. The spreadrisidered to be determined by the risk of
default and interaction terms between risk aversiod the other variables that allows
capture that spreads may react differently to famettals depending on the state of risk
aversion. The estimating equation contains coumteg effectsc that capture the effect of



time-invariant institutional factors; whilg;; is an error term with standard properties.
Variables employed in additional specifications @rd-ask spreads of the respective
government bonds to control for the risk that assatnot be sold quickly; the size of the
banking sector in the economy to account for cgetm liabilities that might draw on
public budgets in the event of bank failures, anel three-year ahead deficit forecasts
obtained from the Stability and Convergence Prognamof the EU members to consider
the role that expectations on fiscal policy miglavé separately from the room for
manoeuvre allowed for by the rules-based governaaagework.

Table 5 shows the results of our reduced form s=yjpe analysis of the
determinants of government bond spreads in the amea. The results confirm the
important role of fiscal rules for sovereign risiemia in the euro area. Fiscal rules do not
have a significant explanatory role regarding sengr bond yields as such (regression A).
However, they are highly relevant when investorsobee risk averse (regressions B to E).
When global risk aversion increases, countries Jigtter fiscal rules witness lower
increases of sovereign bond yields relative to Genyn Also quantitatively, the results
show a similar order of magnitude as found fromeakBmations of the structural model,
as illustrated by figure 4 as well. We also findttla higher ratio of general government
debt to GDP significantly enhances sovereign boreldy, just as higher general
government budget deficits.

In line with previous research, we find that intgranal risk aversioris an
important driver of sovereign bond spreads in the area itself. When controlling for
differences in liquidity across bond-markets byluing bid-ask spreads (available as of
2003) among the regressors, we continue to findgaifieant role for fiscal rules
(regressions F and G). Regression H addresseachéhhit in many countries the quality
of fiscal rules does not move often: the fiscalerihdex might pick up other non-
observable time-constant factors in these cases.c@rol for unobservable time-
invariant factors that are evaluated differentlyddterent levels of risk aversion with
country fixed effects in interaction witlisk along with the country effects in levels. Our
findings on fiscal rules are preserved in this hidglexible specification.

Regressions | and J omit the year 2009, therebyerary the regression robust to
special effects related to the economic and fireraisis. As argued above, here we can
safely consider the quality of rules-based fiscavegnance exogenous with respect to
government bond vyields and their spreads. Qualdhti the difference to the main
specifications presented above is that deficits @t do not have different impacts on
sovereign spreads at different levels of risk asersRegression K addresses the role of
the banking sector and its potential liabilities goblic budgets in the economic and
financial crisis by controlling for the size of tlaggregate bank assets as a proportion of
GDP (relative to Germany). This variable is insf@g@int; our central results regarding the
importance of national fiscal rules for containisgvereign bond vyields are again
confirmed.
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Table5 Results from reduced-for m estimation

A B C D E F G H I J K L
Dependent variablespread
risk 0.1 == 0.14 *=*=* 0.0¢ *** 0.0€ **=* 0.0 **=* 0.07 == 0.0t = -0.44 = 0.0¢€ **=* 0.0¢ *** 0.0€ *** 0.1C ==
(0.01 (0.02 (0.02 (0.02 (0.01 (0.02 (0.02 0.12 (0.01 (0.01 (0.02 (0.01
debt 0.95 *** 0.871 *** Q.78 *** 0.5€ ** 0.57 **=* 1.4C »== 0.97 = -1.24 =+ 0.5C **=* 0.4E *** 0.7 *** 0.4€ *=*
(0.24, (0.22 (0.18 (0.20 (0.18 (0.44 (0.39 0.41 (0.09 (0.10 (0.19 (0.11
risk*debt’ 0.007 = 0.001 0.00Zz * 0.01Z *=* 0.0C 0.0C
(0.001 (0.001 (0.001 (0.002 (0.00 (0.00
balance -4.,04 *** -4,3€ ** 0.6¢ -3.64 #* -1.35 0.82 -1.54 @ 1.21% -4.2( ***
(0.61 (0.62 1.22 (2.02 (1.62 (1.13 (0.31 (0.66 (0.74,
risk*balance -0.0z ** -0.01 *=* -0.0z ** 0.0C
(0.00 (0.01 (0.00 (0.00
fri' 0.7% 4,37 *** 3.9( *** 2.6€ * -0.8¢ -0.4¢ -9.32 ** 1.91 0.41 -0.1t 4.07 *** 0.0
(1.57 (1.59 (1.32 (.41 (1.48 (2.93 (3.19 (2.47 (0.66 (0.79 (1.40 (0.78
risk*fri' -0.0Z ***  -0.0Zz *** -0.0Z =+ -0.01 = -0.0Z =+ -0.01 -0.02% * -0.01 #*  -0.01* -0.0z ***  -0.0] ==
(0.00 (0.00; (0.00 (0.00 0.0C 0.01 (0.012 (0.00 (0.00 (0.00 (0.00
bid-ask sprea -357.1¢ ** -193.6:
(148.26 (134.16
risk* bid-ask sprea 0.882 ** 0.54:
(0.366 (0.336
bank assets in GL -0.01
(0.03
E(F3balance)' -0.9¢ *
(0.59
N 107 107 107 107 107 68 69 107 97 97 107 97
year: 1999-200! 1999-200! 1999-200! 1999-200' 1999-200! 2003-200¢ 2003-200! 1999-200 1999-200i 1999-200¢ 1999-200! 1999-200i
R2 0.6€ 0.7 0.82 0.82 0.8€ 0.87 0.91 0.9¢ 0.8t 0.8E 0.82 0.81

Estimation with panel fixed effects. Standard esiarparentheses. *, *, ***denote significanceld, 5, 1 per cent respectively. Regression H iresdyshnel fixed effec
in interaction witrrisk.



Figure5 Marginal effect of fiscal rules on sovereign bond spreads, based on
reduced-form estimation
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The figure shows the marginal effect of fiscal sute sovereign bond spreads as a function of iatemal
risk aversion measured lscorp based on regression D shown in table 5. Dotteeklindicate the 95%
confidence interval. Source: authors’ calculation.

Finally, to rule out the possibility that our fiscaule index is just a proxy of
expectations on the fiscal policy stance but dagsshape these, we control for the three-
year-ahead deficit forecasts obtained from theilgtaland convergence programmes of
the EU members (regression L). Deficit forecasts frund to be a significant and
guantitatively important determinant of governmbahd spreads, while our main results
remain in place. This implies that rules-basedaligmvernance has an important role for
the formation expectations on fiscal policy by feal markets beyond short-term
expectations embodied in forecasts.

5 Conclusion

The present paper proves the importance of rulesebaational fiscal governance for the
assessment of sovereign risk by financial marketé euro area. Stronger fiscal rules
turn out to be of great importance to contain senger bond spreads in times of elevated
market uncertainty in particular. Better fiscalaesilcan reduce sovereign bond spreads
between euro area member states and Germany blgal¥ points and more, depending
on global risk aversion and country-specific fistaldamentals. Of particular importance
is the strength of the legal base of the fiscaksuh force as well as the enforcement
mechanisms. Our results are robust to the lengtheotime period and the measurement
of international risk aversion.



According to our model, national fiscal rules exémeir beneficial effect by
reducing the probability of sovereign default, whis specifically important in times of
higher risk aversion. Overall, our results lenasy empirical support that strengthening
of national fiscal rules should be an integral pErthe European economic governance
reform. National fiscal rules can thereby contawmeseign risk by increasing trust in the
sustainability of public finances in addition toethdirect contribution to better fiscal
outcomes.
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