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Thesis Overview

This thesis consists of three essaysch relateto the conduct of fiscal policy

andthe pricing of sovereigdebt

The first chapter examines the credibility of official budgetaryjgamteons
produced by the fiscal authorities of EU member sta#ssrequired under the
provisions of the Stability and Growth PactDrawing uponexisting studies,
evidence is presented which demonstratésat these official projectionsare
chaacterised § optimism bias, i.e. announced budgetary adjustments persistently
falls short of those observed in practic&his chapter contributes tie existing
literature by identifying a systematic link betweethe magnitude of this optimism
bias and the degred tragmentationwhich characterises the governmentiereby
greater fragmentationof this type coincides with a tendency to submit more
optimistic projections Numerical fiscal rulesarethen considered asraechanism
for improving the credibility of these projectionsand it shown that budgetary
strictures of this formhave been effective imeducingthe optimism bias which

emergesvhengovernment fragmentation increases.

The second chaptarvestigateshe relative importance of systematisk and
convertional fiscal indicators in characterising the default riskeEMU member
statesandaspotentialexplanations opricing disparitieswhich existbetweenpublic
debt securitiesssued bythese countries Using both a portfolio approach akRdma

and Macbth crosssectional regression# is demonstrated that measures of

systematic default riskapproximatedb y an Il ssuer 6s def aul

t



indicatorsoverlapin the manner of risks which they represeittis alsoshownthat
the commorvariation which exists between these alternate meassreslevantin
explaining difference ihe excess returns odBMU public debtsecuritiesn sample

periods whictbothinclude and exclude thecentsovereign debt crisis.

The third and final chaptarsesa paneldata modeto examineyield spreads
on tenyear public debt securities issued by EMU sovereign nations from 2005 to
2012. Existing studies have highlighted that there are (at times) substantial
discrepancies between the spreads implied this class of raadethe value of
spreads observed in practice, particularly since the advent of the sovereign debt crisis
in late 2009. Evidence of this naturbas been used ®wubstantiate arguments that
financial markets have incorrectly priced the relative risks castsal with these
securities given that their prices cannot be related to an assumed fundamental basis.
In this chapter | presersn alternative account @volutionsin EMU yield spreads
during the crisiswhich focusesupon the scale of macroeconomic irarees
characterising certain member states and their implications for public debt
sustainability. It ishown thabncethese factors are taken into accouptto 836 of
the observed variation in yield spreacin be explained over this period. These
results re-establishthe importance of fundamentals in understanding market based

perceptions of sovereigitefaultrisk during the crisis.
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Chapter 1
Playing by theRules: Do Numerical Fiscal Rules
Improve the Credibility of O fficial Budgetary

Projections?






Al A] n economic and monetary union coul c
consistent and sound behaviour by governments and other economic agents in
member countries. In particular, uncoordinated and divergent national budgetary
policies would undermine monetary stability and generate imbalances in the real and

financial sectoro f the Communi

Delors Committee, (1989 p.19)






1.1. Introduction

The recent sovereign debt crisis has reaffirmed the perception that harmonised
budgetary policies amongst the members of a monetary union are vital for-the on
going stability of such arrgements; see Werner (1970) and the recommendations of
the Delors Committee (1989). This principle is purposefully reflected throughout the
legal and institutional frameworks which connect the members of the European
Union (EU) and seek to influence th&conomicand fiscalaffairs. However, in
spite of its widely held andstablisked nature, attempts to translate this principle into
a set of specific rules and arrangements capable of successfully influencing the
economicpriorities of member states haand remains, a controversial topic; see
Eichengreen and Wyplosz (1998), Gali and Perotti (2003), Wyplosz (2006, 2010)
and Whelan (2012).

Member states are obligated to conduct their fisidirs in a manner
consistent with the normative economic guidedinstipulated by a Stability and
Growth Pact (SGP). A failure to do so expo#femmto the prospect of political
reprimand and/or the imposition of economic sanctions under the corrective arm of
the SGP. It has been argued that the European Commi@signplaces undue
reliance on the projections produced by member states when assessing the
consistency oftheir prospective budgetary circumstances with foemal limits
prescribed by the SGRhese projections are produced and submitted annually by
nationalfiscal authorities in the form of Stability Programmes (SPs).

Existing studies have demonstrated that the budgetary and macroeconomic
projectionsproduced by national fiscal authoritiase optimistic relative to observed

outturns and thereby emphasisédudirt significance in the context of alternative,



predominately politicalmotives which influence the behaviour of policy makers

On this basis it has been argued that these projections are characterised by an
optimism bias,therefore lackcredibility and ultimately serve to undermine the
efforts of the EC in monitoting and instilling fiscal discipline amongst member
states. Examples of such studies include Jonung and Larch (2006), Beetsma et al.
(2009), Frankel (2011), Pina and Venes (2011) and Frankebehreger (2013).

This chapter considers two questions in the context of such evid@nisethe
presence and magnitude tbfs optimism biassystematicallylinked to the degree of
fragmentation amongst thgolitical partiesforming the government? Andii) are
numerical fiscal rules an effective means of curbing optimism bias, thereby serving
to enhancethe credibility of official budgetary projections and those who produce
them? To confront these questions this chapter utilises dimealpanel datas
which consists of official budgetary and macroeconomic data for 14 EU member
states over the period of 1998 to 2007. This dataset spans the fiiigmeal crisis
period for which successive SBeavailable online but excludes data relating to the
recent crisis period. This data is omitted given that the pervasive and sizeable
deficits which arose during this time woudiklely dominate the results and given that
they were primarily driven by quite different and largely unforeseen factors.

It is demonstrated that optimism bias, of the type identified by the existing
literature, is characteristic of the budgetary and macroeconomic projections
contained within this dataset, particularly for projection horizons beyond one year.
The macroeconomic, pdital and institutional determinants of this optimism bias are
then examined by estimating fiscal policy reaction functidgesveral findings of the

existing literature are reconfirmeds it is demonstrated thaffficial budgetary



projections are optimistc wh e n: (i) a nationbés initial
favourable, (ii)subsequent to the publication of the projectitimsre are upward
revisions i n a nationods initial budget ¢
projected budgetary adjustmtas relatively large, (iv) growth in re@DP turrs out

to be lower than projected, and (v) the government reporting budgetary outturns is
different from that which produced the initial projectiordo evidencds foundto

suggest thatthe budgetary pjections of countries identified as having an
fexcessived budgetary p ogmism biasdeflaeden mor e
accordance with the 3% of GDP deficit limit outlined by the SGP.

The politicaland institutionalbasis of this optimism bias ifén extended to
consider the degree of fragmentation which exists between the political parties in
government and the strength of numerical fiscal rules which operate ataahati
level. 1t is found thaan increase in the number of political partiesdtol veto the
approval of the national budget and the ideological dispersion of these parties
coincideswith the submission afore optimistic budgetary projections. However, it
is also shown that the optimism bieessulting from these politicaourcescan be
moderated by numerical fiscal rulesawrtain strength, witthe evidence presented
indicaing that a conditional, or interactive, relationship is appropriate between
measures of fragmentati@mdnumerical fiscal rules

These resultsglemonstratghat the ability of numerical rules to improve the
credibility of official budgetary projections is contingent upon the political contexts
which they operate within They therefore provide qualified support for their
introduction at a national level in $ar as theytarget the sources of political failure

which are perceived to give rise to biases in fiscal potieking.



The rest of this chapter is structured as follows. Sectioprb\ddes details of
the dataand notation used in my empirical anasyand demonstrates that optimism
bias is characteristic of official EU budgetary projectiguiblishedby individual
member statesver alternate time horizons. Section 1.3 reviews empirical and
conceptual studies which regard political and institutiofsaitors as central to
understanding the causes of deficit bias and highlight theofdiscal institutions,
e.g.numerical fiscal rules, imoderatingbias of this nature Section 1.4 discusses
the empirical methodology utilised to examine the econpnmglitical and
institutional determinants of optimism bias. Section 1.5 presents and discusses my
empirical results before Section 1.6 concludes and highlights potential avenues for

future research.



1.2. Demonstrating Optimism Bias in the Official Budgetary
Projections of EU Member States: 1998 to 2007

This section describes the data and notation utilised in analysing official
budgetary projections and observed deviations from these projections. It is then
demonstratedhat optimism bias, of the type idemdd by the existing literature, is
characteristic of budgetary and macroeconomic projections produced by EU member
states in accordance with the provisions of the SGP, particularly when considering
projected developmesibeyond one year. It is alshownthat a high proportion of
the variation in discrepancies between projected and observed budgetary

developments coincide wittrojection errors in reabDP growth rates.

1.2.1. Measuring Optimism Bias: Data and Notation

Member states of the EU are obligated n@mrage their budgetary and
macroeconomic affairs in a manner consistent with the normative economic
principles stipulated by the SGP. With this objective,BERerequiresthe budgetary
authorities ofall member states to subnfidr evaluationtheir prospectie budgetary
policies and the anticipated impact of such policies on summary indicators of fiscal
performance These submissionare producedannually in the form of Stability
ProgrammegSPs}. Other studies which have utiéd SPs to analyse potential
forecasting biases amongst EU member states include Beetsma et al. (2009), Abbas

et al. (2011) anéfolm-Hadullaet al. (2012).

Contained within each SP, and of substantive interest to the analysis conducted

in this chapter, r@ the mulia n n u a | projections for a nat

! The Stability Programmes are publishadnually on the European Commissiéns website
http://ec.europa.eu/economy_finance/economic_governance/sgp/convergence/index_en.htm



ratio, measured as a percentage of G&ffelthe reported values of this variable for
contemporaneous and preceding years. Extracting this data from successive SPs
facilitates a systemiatcomparison of the discrepancies which arise between official
budgetary projections, i.e. those produced by national fiscal authorities and submitted
to the EC for formal evaluation, andbudgetary outturns which are observed in

practicé.

As demonstratetly Beetsma et al. (2009), observed budgetary adjustment in a
nati onds over al FB,nieassreds b prdpartiomof GBFetween i 0 (
any two successive periods can baleéined as the sum of two components. The
first, the projected changen this ratio betweenadjoining periods and second, the
projection error associated with this change, itee difference between observed
changes and thogseitially projected. This is represented more formally in equation

(1-2):

06 "06 k "® @ 0601 i ¢ ‘0 plto (1-1)
wheresupers cr i pts are used to signidlsy t he

referred to as itvintage and subscripts the year which the figure applies to. For

example, denoting a generic variable @sthen w is used to represent the

projected value of this variable in year p as outlined within the SP pushed

towards the end of ye@?. Using this notation the leftand side of equatiofi-1)

measures the observed change in a ati on

“An alternativesource of this datavould have beetthe Excessive Deficit Procedure reportinof
member states, which are produced on a-samual basis, sder examplePina and Venes (2011).
3All variables are measured at a country level but in order to avoid amenance of notation | do

not to utilise a country index.
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ando "Q p, as published withithe SP towards the end of y&ar "Qthe first term

on the righthand side signifies the projected change in the fiscal balance ratio
between yearso "Qand 0 Q p as outlined at the end of yeay and
"0601 i € k 006 @ @ @ is the discrepancy
betweerobservedand projectedhange in the fiscal balance rat@projection error.
Finally, Qs used to denotthe horizon of the projection which could be one, two or

threeyears into the future.

In a similar manner, cumulated changes in the overall fiscal balance over two
and threeyear projection horizons can be decomedsnto a projected change and

observed deviations from thegmjections, this is represented in equafib-2):

06 06 k @ @ "0§6 6 & dOd i € Q ¢lo (1-2)
where™Og06 6 a d0a i € k "O0 "00 @ ‘@ denots a
cumulative projection error for the overall fiscal balance over either a two or three
year period and all other variables are defined as per equatin Abbas et al.
(2011) similarly use cumulative, and therefore potentially offsetting, pragact

errors to analyse large, mu#thnual fiscal adjustments amongst EU member states.

A dataset constructed on the basis of these definitions and using data contained
within successive SPsi nteadon ibne trheeg asrednesde atsh
at each date, the data in a form which would have been available to economic agents
at that point in time. Conducting a systematic comparisoteérwed and projected

budgetary adjustmentallows for the identification ofpotential biases in these

11



projections andacilitatesan examination of the economic, political and institutional

determinants of these projection errors in a regression context.

1.2.2. Summary Statistics on Optimism Bias in Official EU Budgetary
Projections

Utilising data extracted from the SPs of 14 EU member states and the notation
outlined in the previous sectioifable 1-1 provides full sample averagesdathe
standard deviations gfrojected changes, observed changes and projection errors in
overall fiscal balance ratios and their two main components; general government
revenues and expenditures; with all variables calculated as a ratio of GBeé.
sampé period considered extends from 1998 to 2007 and covers 14 EU cduyittries
therefore spanshe full prefinancial crisis period for which successive SPs are
available online (excluding LuxemboQrut excludes data relating to the recent
crisis period Data relating to the crisis has been exclugegn that the pervasive
and sizeable deficits which arose during this time wdilkely dominate the results
and given that they were primarily driven by quite different and largely unforeseen

factors.

The statistical significance of the projection errors is assessed sadf the
constant in a regression of the projections errors on a constant and a set of country

fixed-effectS. The standard errors utilised in constructing thitatistic were

“These countries are: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
the Netherlands, Portugal, Spain, Sweden and the United Kingdom.

*The constant in this regressiom the average of the estimated country firffécts, which in the
absence of any further regressors are the cosgpiegific means of the projection errors. Tests of
significance based upon conventionatatistics of the full sample average providemi@t identical

results and did not modify any subsequent conclusions.

12



calaulated to be robust to arbitrary forms of heteroskedasticity. It was not possible to
calculate cumulative projection errors for the components of the budget balance
given a lack of sufficient detail in the reported SPs which typically only provide the
necessary split of the budget bal ance for

publication and the year immediately preceding that of publication.
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Summary Table of One, Two and Three Year Projections & Outturns in the EU-14, 1998 to 2007

Table 1-1

Change in Overall Fiscal Balance,

Change in General Government

Change in General Government

Real GDP Growth Rate, %

%GDP Expenditures, %GDP Revenues, %GDP
Proj  Observed Proj. Error Proj  Observed Proj. Error Proj.  Observed Proj. Error  Projected Observed Proj. Error
Change  Change Change  Change ) Change  Change )

One Year:
Sample Mean 0.09 -0.03 -0.11% -0.45 -0.15 (.28 -0.34 -0.24 0.10 2.72 2.52 -0.20%%%
Standard Deviation 0.77 1.07 0.76 0.64 0.97 0.76 0.66 0.79 0.83 1.21 1.62 1.01
Observations 124 112 113 126

Two Year:
Sample Mean 0.25 -0.10 -0.35%* -0.56 -0.15 0.4 %% -0.31 -0.28 0.03 2.84 247 -0.37%%*
Standard Deviation 0.47 1.08 0.99 0.50 0.94 1.00 0.48 0.80 0.87 1.00 1.59 1.29
Observations 109 100 102 112

Three Year:
Sample Mean 0.31 -0.20 -0.51kx* -0.52 -0.03 0.49%** -0.23 -0.27 -0.04 2.87 2.25 -0.62%%%*
Standard Deviation 0.34 1.07 1.01 0.45 0.87 0.91 0.31 0.81 0.80 0.94 1.39 1.16
Observations 97 89 89 98
Two Year Cumulative:
Sample Mean 0.29 0.02 -0.27%* - - - - - - 2.78 2.53 -(.25% %k
Standard Deviation 0.78 1.36 1.13 - - - - - - 1.08 1.62 1.08
Observations 103 - - 109
Three Year Cumulative:
Sample Mean 0.62 -0.02 -0.64%+* - - - - - - - - -
Standard Deviation 1.09 2.16 1.94 - - - - - - - - -
Observations 93 - - -

Notes: *Significant at 10%, **Significant at 5%, ***Significant at 1%. Statistical significance is based upon the t-statistic of the constant in a regression of the projection errors on a constant
and country-fixed effects, this t-statistic is calculated using standard errors robust to arbitrary forms of heteroskedasticity.
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The summary statistics ofable 1-1 revalidate several stylised facts identified
by the existing literature as characteristic of the official budgetaryegions
amongstEU member states. They demonstrate that, when considered collectively,
projected budgetary adjustments of member staegptimistic relative to eventual
outturns National fiscal authorities submitted budgetary projections toE@Ge
articipating positive changes in their overall budgetary circumstances, with such
changes growing in magnitude at longer time horizons; +0.09%, +0.25% and +0.31%
are the calculated sample averages for the projection horizons of one, two and three
years respdively. In contrast, the observed changes in fiscal balances for these time
periods were either close to zero or negative,03%, -0.10% and-0.20%
respectively; thereby giving rise to negative and systematic projection errors,
particularly at horizondeyond one year.The tablealso demonstrates that these
properties arapparentwhen projection errors are cumulated over a two and three
year period,again highlighting that member states appeared disposed to deviating

from their budgetary projections lahger term horizons.

In terms of the primary constituents of the overall fiscal balance ratio, the
submitted projections are found to have envisaged falls in both general government
revenue and expenditure ratios, with larger declines being anticipated case of
the latter; this perhaps indicates an intentiofiuta tax cuts through reductions in
overall public outlays. The projection errors in the overall fiscal balance ratios are
evidently driven by the expenditure side of the budget which eghgrbjection
errors that are sizeable and significant at the 1% level across all time horizons, i.e.

observed falls in government expenditures did not mttokeprojected. There is
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little evidence to suggest there was any collective tendency to bjgstpns on the
revenue side of the budget for which the projection errors cannot be considered

statistically different from zero over any time horizon.

Table 1-1 also provides summary statistics on pecbtgel rates of reabDP
growth andthe discrepancybetween these projections and observed-GE:P
growth rates. These statistics highlight that, over the sample peresdber states
based their budgetary projections upon-@BIP growth rates which weggain on
average, optimistic relative to eventual outturns. Projection errors are found to be
increasingly negative as the time horizons consideredengthened,-0.20%, -
0.37% and-0.62% for one, two and three year projections, respectively, asd the

projections errors are all statistically significant at the 1% level.

Next it is considered whether optimism bias is a feature of the projections
produced by specific member states and whether there was any tendency for EU
nations to collectively deviatfrom their budgetary projections during particular time
periods. Summary statistics for both courdpgcific and periogpecific averages of
the budgetary data are presenitedrigure 1-1 andFigure 1-2, respectively. In both
cases tweyear cumulative projection errors are considered as these will be the focus
of the analysis conducted in subsequent sections, although similar results are
obtained whe projection errors are calculated by cumulating the data over three

years.
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Figure 1-1
Two Year Cumulative Change in Overall Fiscal Balance Ratio: Couniry-Specific Averages, 1998 to 2007
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Figure 1-2
Two Year Cumulative Change in Overall Fiscal Balance Ratio: Period-Specific Averages, 1998 to 2007
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Considering first the data at a country level presemé&idgurel-1. Projection
errors for nine of the fourteen countries in the sample are, on average, negative, but
only in the case of three countries (Italy, France and the UK) are thesefearuts
to bestatistically different from zero. This test of sigrance is based upon adst
for the estimated country fixeeffects in a regression of the projection errors on a
constant and a set of country fixetfects. Hence the evidence suggests that certain
countries were susceptible to submitting optimisticigetary forecasts relative to

others over theample period.

Next, periodspecific averages of the projection errors are considered and
displayed inFigure 1-2. Projection errors in redbDP growth ae preented
alongside these averagehich arecalculated as the difference between the projected
cumulative growth rate in re@DP overtwo years and the actual growth in real
GDPfor the sameeriod with both figures calculated on a per annnbasis. This
evidence suggests that countries were collectively prone to overstating budgetary
developments over the period of 2000 to 2004 for which large and statistically
significant (negative) projection errors are appareflhesedevelopments coincide
with unanticipated shortfalls in economic growth rates, as confirmed by the period
specific projection errors in re@DP growth rates which overlay the budgetary data.
This evidence highlights the sensitivity of the overall fiscal balance ratio to

fluctuatiors in economic output.

Finally, Figure 1-3 inquires further into the relationship between r&zDP
growth and budgetary projections by plottipgpjection errors in reg6DP growth

ratesalongsidethosein overall fiscal balance ratios. The scatter plot confirms a
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positive and statistically significant relationship between these two variables. A
simple bivariate regression reveals a coefficient estimate of 0.99 which is statistically
significant at the 1%level, using a -statistic robust to arbitrary forms of
heteroskedasticity, and arf ®hich indicates that nearly half of the overall variation

in projection errors for the overall fiscal balance ratio can be captured by this
variable. The estimated mamgl effects suggests that-@.25% projection error in

the realGDP growth rate cumulated over two y&ac®incides with a-0.245%
projection error in the overall fiscal balance ratio, measured as a ratio of GDP.
Hence on the basis d¢figure 1-2 and Figure 1-3 it is apparent that the economic
cycle should be controlled for when considering projection errors in a regression
context, this could be perfoed by including projection errors in re@DP growth

ratesin these regressions and/or thi& inclusion of time fixegkffects.

©.0.25% is sample average of projection errors in the®&#P growth cumulated over a two year
period,seeTable1-1. This relationsip was also investigated using variables calculated as deviations

from countryspecific means, the results were very similar.
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Figure 1-3

Two Year Cumulative Projection Errors in the Overall Fiscal Balance Ratio and Real-GDP Growth Rates, 1998 to 2007
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1.3. Related Literature

This sectionreviews related literature both empirical and theoretic, which
analysefiscal policy from a politicakeconomic perspective These studies offer
some insight into the causetoptimism bias as well as suggesting potential means

of moderating its impact, e.g. through reform to national fiscal institutions.

1.3.1. National Budgeting, Government Fragmentation& Fiscal Discipline

It is frequently proposed that the pervasive budget itefichich characterise
advanced economigssult fromdivergencesn the costs and benefits polioyakers
perceived to bessociaté with public sector activities and the economic costs and
benefitsof their provision Weingast et al. (1981), von Hagerdadarden (1995),
Velasco (2000), Persson et al. (2007), Hallerberg et al. (2009) and Krogstrup and
Wyplosz (2010Yeflecta broad body of literatufevhich hasfocused, in a conceptual
setting upon the role of distributional conflicbetween groups in smty as a

principal cause discal indiscipline

Central to these studies is ti#ea that the benefits resulting from public
spending are typically concentrated towards specific interest groups in Setiatg
funded from a pool of tax revenueswards which a broader segment of society
contribute. This facet of government budgeting implies that those who gain from
programmesf public expenditurerarely face the full costs of their provision and
incongruence arises between the marginal benefit tigeseps (or those who

represent them) perceite beassociated with theggrogrammesand the marginal

" Eslava (2011provides a comprehensive review of studies which analyse the political basis of deficit

bias.
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cost of their provision. When individuals can stake cétiora valuable resource for
which they only pay a fraction dahe coststhere is an estabhgd tendency to
excessively consume that resource. In the context of public sector budgess this
perceived to result imagnitudes of public spending, overall deficits and government
debts which are higher thathat consistent with certain normative @wonic
benchmarks; commonly referred to as the comypaol problem of government

budgeting.

The implications of these studies are that an increase in the degree of
distributional conflict amongst the groups represented in the design and
implementaton of naional fiscal policiesshould be negatively correlated with fiscal
discipline.  Equally, electoral systems which generate more fragmented (or
democratically representative) governmeakb&racterised by greater distributadn
conflict, perhapsin the form & multi-party coalitions should be associated with
greater fiscal indiscipline, e.g. through systeofigoroportional representationA
large body of literature has developegekng to examine the validity of such

arguments in an empirical context.

Rouwbini and Sachs (1989) and Roubini et al. (1989) proviekdly evidence
that governments formed of mufiarty coalitionshavestruggled tacontain the fiscal
impact of adverse macroeconomic shock$iey arguedhat such governments are
characterised btheir inability to garnerthe degree of political consensus necgssa
to enact deficit reductionglecing to characteris these governments as politically
Aweako and hence mor e Whist thefipdingstof tbeset o d e
studieswere challaged on econometric grounds by Edin and Ohlsson (1991) and de

Haan and Sturm (1997), further contributions to #mspirical literature including
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that of Kontopoulos and Perotti (1999), Volkerink and de Haan (2001), Perotti and
Kontopoulos (2002), Fabriaziand Mody (2006) and Bawn and Rosenbluth (2006),
re-confirmed tha the degree of fragmentation characterising gogernment is
systematically related to fiscal outcom&kich areobserved in practe andhence

not conducive tdhe implementation gbrudent fiscal policies. Whilst this group of
empirical studies focused upon the impactgofernmentfragmentationon fiscal
outcomesa related literature has also developed which applies these concepts in the
context of the budgetary projections produced by national fiscal agencies,

particulaly amongst members of the EU.

In this vein,Jonung and Larch (2006) argued thaiger EU member states
biased their projections of potential r&DP growth in order to defaundertaking
budgetary reformsvhich couldbe viewedas politicaly costly or risky. Whilst the
authors suggest that such bias is politically motivalbey do not examine whether
there is any systematic link betweepolitical factors and th magnitudeof
forecasting bias. Beetsma et al. (2009pso examine the budgetaryand
macroeconomic projectionia the EU but in a broader sampé 14 member states
using data extraet from nationalSPs. Theylemonstrateéhat these projections are
charaterised by an optimism bias a similar manner to thgtresented in this
chapter They support thisstatistical evidence withconceptualargumentsthat
substantiate thidbias as policy-makers attempting to balance a desire to appear
fiscally discigined (in an exante sense) whilst simultaneoushanaging coflict
over the allocations of public resources during the negotiation and approval stages of
the budget. Whilst they recognise the potential influencpatitical conflict (or

fragmentation)n giving rise tooptimismbiasthey do not include angirectmeasure

24



of this in their empirical analysisalthoughthey dofind a role for changes in
government and shifts in government ideology as sources of optimism bias which

havea political basis.

Pina and Venes (201%)milarly investigatebudgetary projectios prepared by
15 EU member state$or the purposes of thE GP6s excessi ve def.i
Their studyfocuseson the politiceinstitutional determinants of such projects and
in a similar manner to Beetsma et al. (20@8®)hlight an opportunistionctive of
policy-makers whichs linked to chages in government and election yeafihey
extend consideration of potentigblitical influencesof projections errors to the
degree of fragmentation in governmenthich is captured using amndicator of
coaltion and minority governments;they find the coalition indicator to be
statistically significant at the 5% levahd associated with increased optimism bias
but only when country fixe@ffects are included in their regressions. Abbas et al.
(2011) studythe economic, political and institutional determinants of large, multi
annual fiscalconsolidationsamongst EU nations using data extracted from national
Stability or Convergence Programmes. In contrast to previous studies thenofind
link between changein government and deviations from amnounced adjustment
path but do present evidence that increases in the degree of parliamentary
fragmentation and changes in government stability are detrimental to their

implementation.

Frankel (2011) and Frankel arfichreger (2013) study the properties of
forecasts in reaGDP growth ratesand budget balances a broad sample of 33
countries. The evidence presented in these studies highlights that such projections

are optimistic and that such optimism is partidylaharacteristic of EU member
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states. They therefore question the effectiveness of the SGP in promoting fiscal
discipline amongst these countriast do not include any political variables in their
regression analysis and hence cannot examine whetherishieterogeneity in the

magnitude of optimism bias across alternative political contexts.

Overall there is empirical support for the proposition thatfthgmentation of
the government durinthe design and implementation of national fiscal policies is
negatively orrelated with fiscal disciple. Whilstmuch of he existing literature
has focusedn the implications oSuchfragmentationin explainingdifferences in
fiscal outcomeshere is also a literature whichkamines the political basis of
budgeary projectionsalthough within this literatureaenparatively little work has
been conducted to substantiate whet@rernment fragmentatiomay lead to the
submission obptimistic budgetary projections and hence undermine the credibility

of the authoties responsible for their production.

1.3.2. Fiscal Institutions and Numerical Fiscal Rules

Conceptual and empirical studies have presented evidehae the
fragmentation ofpolicy-makersmay shapefiscal allocations to the detriment of
maintaining overall budgtarydiscipline. Existing studies have alsong@hasiedthe
institutional context within whichfiscal policymakers operate aa means of
moderating thebudgetarypressure which stem from these sourcesllectively
referred to as fiscal institutions.Fiscal institutions define the practicalities of the
budget process and therefore give it its structure, they split the budget process into its
various stages, outline and allocate responsibilities across relevant participants and
regulate the flow of infomation between them; s@en Hagen and Harden (1995)

and Hallerberg et al. (2009). Beyond defining practicalities these institutions have

26



also been identified as a nmsato instil fiscal discipline;fithe identified biases in
fiscal policy-making stemdrom incongruence in the perceived costs and benefits
associated withpublic activities,then adapting fiscal institutions to realiginese

costs and benefits coupstomote fiscal discipline

Existing empirical gidies have found support for the hypotkethat fiscal
institutionscan improvebudgetarydiscipline. In a sample of 10 new EU entrants
Fabrizio and Mody (2006)nd more fragmented governmerits beassociated with
larger budget deficits They alsodemonstratéhat strong fiscal institutions hich
serve to centralise decisionaking overbudgetary allocations can moderate the
undesirablebudgetaryinfluences ofthis fragmentation Hallerberg et al. (2009)
construct indices of budgeting irtstiions for 15 EU member statedistinguishing
between contracts and delegation forms of fiscal governance. They argue that
delegation forms of governangwhich emphasis a strong principle of hierarchy
work bestin promoting fiscal disciplinavhenthe ideological distancbetweenthe
political parties ingovernment isow, whilst contract based governanca rhore
collegial approach based upon fiscal limatstargets) is more effective when this
distance is high. They find support for the hypothesis that budgeting institutions
influence fiscal outturndy moderating ideologicdragmentationamongst policy
makers. de Haan et al. (2013) similarly distinguish betvid¢mations on the basis
of either contractor delegation forms of fiscal governance using the indices of
Hallerberg et al. (2009)When anbysing the relevance of such forms of governance
on budget deficitsacross EUmember stateghey show that strong budgeting
institutions (of either variety) reduce deficit begsvhich results from ideological

fragmentation in the government.
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Significant nterest has beesisogiven tonumerical fiscakulesas one means
of moderating deficit bias These rulesstipulatelimits for summary indicators of
fiscal performance, define the procedural aspects of managing deviations from these
limits and the correove actions which will be taken should they be breachdtkese
rules are motivated on the basis they raise the costs wbidy-makersperceiveto
be associatedwith pursuing policies inconsistentvith defined normative

benchmarks.

From an empirical pspective fiscal rules have been demonstrated as an
effective tool forencouragindiscal discipline across EU member states. Debrun et
al. (2008) measure the strength of numerical fiscal rules at a national level via a
survey of fiscal experts across Ehhtions and find that stronger and more
encompassing rules are associated witiproved fiscal outturnsA separate
literature examines whether fiscal ruleor (to a lesser extentpverall budgeting
institutions influence the magnitude obiases inofficial budgetary projectionsgs
opposed to fiscal outturns. Holkadulla et al. (2012¢onsiderpro-cyclical biasin
public expenditure programmasich results from political fragmentation aacjue
that bias of this formcan bemitigated bystrongexpenditire rules Beetsma et al.
(2009) demonstratehat stronger numerical fiscal rules atective in moderating
optimism biasin projections of overall fiscal balances amon$i$t EU members,
whilst similar resu which establish a role for numerical fisaales are presented
by Abbas et al. (2011and Frankel and Schreger (20130 contrastvon Hagen
(2010) examines whether thereeany systematic differences in the naturehef
biasin official EU budgetary projectionBy classifyingnationson the bais of the

predominant form of budgeting institutions (eithdglegation orcontracty. He
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argues that contracting nations which have strong fiscal rules have tended to submit
cautious budgetary projections in comparison to nations Wwhee adopted

delegdion forms of governance.

Despite empirical evidence generally supportive of their adoption, the
propositionthat fiscal discipline can be improved thgh the imposition of stricture
in the form of fiscal rulesis a contentious topic Such mechanismsahe been
criticised with regards to their necessity and ongoing legitimacy. In order to be
effective the rules must, at some stage,
actors in the budget process who would, if left to their own devices, impteme
undesirable policies.t is argued that once these rules become binding it becomes
rational for policymakers to attempt to remove, alter or evade the constraints
imposed upon them and therefore the rules are adjudged tedimsestency; Buiter
(2003) Milesi-Ferretti (2003) Debrun (2007and Wyplosz (2012) are examples of

this conceptual line of reasoning.

It is also suggested that these rules might lead governmerdbstuurea
n at itroenb@dgetar position in order to avoid political or econmnsanction von
Hagen and Wolff (2006) preseavidence thatreative accounting techniqubave
beenutilised byEU member states to avoid falling foul of the deficit limits outlined
by the SGP Whilst Beetsma et al. (200%ave arguedhat the SGP has caused
countries to resort to creative accounting practices in order to demonstrate adherence
with certain fiscal targets Similarly, it has been suggested thiése rules might be
Owor se than usel e scgclical fis€al policiesyandjpprommot® t e pr
unproductive public expenditures at the expense of productines ofexpenditures;

see Eichengreen and Wyplosz (1998) and Krogstrup and Wyplosz (2010).
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Finally, it has also been argued that governments can commit to fiscal
discipline on a digetionary basis without the need for permanent fiscal rules which
seek to tie their hands; therefore rutegy serve no useful purpose ahdrebyact as
unnecessary fiscal ornaments, Koptis (2001) and Hallerberg et al. (2007). These
arguments endorse trosssociated with the delegation form of fiscal governance
where the budget process can be governed effectively through institutions which
promote a strong principle of hierarchy. What matters in such circumstances is not
the presence of rules, per set bather the incentives which guide the finance
minister and his/her ability to exert their budgetary authority. Rules may therefore
reinforce or articulate more <clearly th
discipline but are not regarded as a cmlt component of such governance

arrangements.
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1.3.3. The Conditional Impact of Numerical Fiscal Rules orFiscal Credibility

The previous section provided raview of both conceptual and empirical
studies whichanalyse the political causesof fiscal indiscipline and propose
alternative institutional arrangemendas a means of moderatirtheir budgetary
impact What s clear from such argumentnd associatedempirical evidence is
that enacted budgetary palidoes not necessarilyreflect the priorities of a ufied
political entity butinsteadthose ofdiverse political agenteho arecharacterised by
ideological disparities over the appropriate incidencdé benefits and costs
associated witlpublic sector activitieswhereby gowing disparities between such
groups are viewed as detrimental to maintaining fiscal disciplinetacredibility
of the fiscal authorities. That being said, hilst greater fragmentation in the
budgetary process might be associated fisital indiscipling as well asa tendency
to submit biased budgetary projectionsit is also argued thatone means of
moderating the scale of such indiscipline is to adapt the rules and procedures which
dictate the formulation and implementation fiécal policy, e.g. by imposng

procedural stricturen the form of numerical fiscal rules.

This chapter examine® what extentincreases in the fragmentation of the
government influences the magnitude of optimism hiasofficial budgetary
projections and wéther such biasan be moderated Miscal rules. It is therefore
adjudged that a conditional, or interactive, relationship is appropriate between fiscal
rules and the political contextithin which national budgetary policy is sefThe
notion that the effectiveness of fiscal institutioms moderatingdeficit biasesis
conditionalupon political circumstancefiasgrown in prominencen recent times

de Haan et al. (2013), Hallerberg et al. (2007, 2G0%) Wehner (2010are
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examplesof analytical argumentand empirical evidence which indicates that
measures of government fragmentation should be considered j@ndy not

independeny of institutional contexts.

It is on this bas that the following hypotheses aramined:

Hypothesis 1 When thenational budgetary proces@ncorporatesweak, or no-
existent, numerical fiscal rules then increases in the degree of government
fragmentation willcauseimplemented budgetary adjustment to fall short of that

projected, i.e. will be characterised by greater optimism bias.

Hypothesis 2 When thenational budgetary processcorporatesstrongnumerical
fiscal rules then increases in the degreeggo¥ernmenfragmentation will have no

systematic impact on the tendency to deviate from announced budgejacyions.
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1.4. Empirical Methodology

This section explais the empirical methodology which asloptedto explore
the hypothesethat morefragmented governments are pron®pdimism biaswhilst
also recognising that numerical fiscal rules might serve to modénegebias

Definitionsfor all variablesand tteir associated sourcase outlined imppendix A

1.4.1. Baseline Empirical Specification & Methodology

The empirical approach adoptadthis chaptemassumes thgirojection errors
in overall fiscal balance ratiosre determined by a set etonomic, politicaland
institutional factorgaken toapproximatethe incentives which facpolicy-makers.
This is in keeping with an existing literature which estimates fiscal policy reaction
functions either on a redilme or a expost basis; se@ali and Perotti (2003) for a
seminal contribution as well as the literature survey&alinelli and Momigliano

(2009) and Cimadomo (2011)

Given the limited number of data points available on a cotmtgountry
basis adopting a pah approach isdeemed necessary, thereby pooling the
observations across countriesHowever, his approach assumes degree of
homogeneity across the countries in the samplesatm mitigate any bias caused by
this, potentially invalid, assumption, cdwaifixed effects are included in all
regressions. This means that the point estin@atesentedre calculated on the basis
of variation within countries anthereby ignoringhe variation which exists across

countrie§. The benefits of this approacteahat the presented results are robust to

8A variance decomition of budgetary projections errors cumulated over a two year period indicates
that a high proportion of their total variation can be regarded as vgtbinps (81.58%) as opposed to
betweenrgroups (18.42%).
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the possibility of biascaused bythe exclusion ofunobservable countigpecific

variables which are correlated with both the explanatory and dependent variables.

The general form of the empirical specificatioroptid is outlined in equation

(1-3):
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where "'O60 6 a 04 i € k "O0 "006 @ "@ denotes

the cumulative projection error in forecasts of the overall fiscal balance over a two
year period; | — are fixedeffects included to capture unchanging country
specific factors and effects which are common to all countries in each period
(approximated by country and tindermmy variables Economic control variables
enter into the specificatn in three forms (i) variables representedibyitilise data
extracted from the vintage of the origin
period, e.g. the fiscal balant@ GDP ratio for yearm as published in yea, (ii)

) (@) denots cumulated projection errors in forecasted economic control
variables over a two year period, e.g. projection errors in-@BP growth rates, and

(i) & G signifies statistical revisions, or base effedtsgconomic control
variables cumulated over a two year period, e.g. statistical revisioti initial

fiscal balance ratiobetween yeadand yea ¢. Finally,0 & represents political

variables whichcapture changes in the government ésdideology 0 &01 & "Q
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alternatemeasures of government fragmentatiandY 6 & @ a timevarying index

which captures the strength of numerical fiscal rules in place at a national level.

The timeseries and crossectional nature fothe dataset means that the
assumption of independent, identically distributed errors is unlikely to hold. To
accommodate this, tests of significance are based upon standard errors which are
robust to arbitrary forms of heteroskedasticity and seriaktamonup to four lags.
Additionally, existing studies have raised the issu@atkential endogeneity between
projection errors in the fiscal balart®GDP ratio and projection errors in ré&aDP
growth, reflecting the possibility that larger than amgly projected budgetary
adjustments may lead to greater than expected projection errors-@DEagrowth
rates, as opposed to the other way arosadBeetsma et al. (2009) and Abbas et al.
(2011). | test whether the estimated coefficients are st this form of bias
by calculating a SargaHansen Gstatisticfacilitated by the xtivreg2 commanaf
Schaffer (2012) The reported alues for this test are calculated under a null
hypothesis that the suspected endogenous variables can be degmrebeogenous.

The instruments utilised are the equally weighted averages of projection errors in
reaktGDP growth rates for all countries other than the country which is being

instrumented

To test the principahypothese®f this chapterinteraction &ects are included
between the indicators of political fragmentation and the index of numerical fiscal

rules, as capturely 0 £Oi OIY 6 & 'Q These interaction effects allow the

°As explained byAbbas et al. (2011}he identifying assumption employed in this case is that the only
channel through which other countries growth surprises are related to projection errors is through the
real GDP growth surprise in the country in question, and the projection error in an indeodagty

is unrelated to the GDP growth surprises of other countries.
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estimated marginal effect of government fragmentation to be shaped by the strength
of numerical fiscal rule®peratingat a national level. These conditional marginal

effects arecalculated using the following formula:

1 0D i ¢ (1-4)

10 &0 od - Yoew
The conditioning variableY ¢ & Qvaries both across time and courdr&o to
aid the interpretation of these estimated marginal effects | utilise graphical exposition
following the approach outlined by Brambor et al. (2006) and Kam and Franzene
(2009). Conventional statistical results tables are supplemented with pltite of
marginal effects across the observed spectrum of the fiscal rules index. Conditional
standard errors are used to derive conditional confidence intervals at both 5% and
10% levels of significancevhich are plotted alongside the estimated marginal
effeds. These standard errors are calculated as the square root of the following

expression where hats are used to denote sample estimates:

W6 Yo & Q
o (1-5)

wwi Yo aQiwwi ¢ YoaQbéph

1.4.2. Economic Control Variables

| include six economic control variables when estimating equ#li€d) with
all data being extracted from country specifiesS The first variablas the
Cumulated Projection Error in RealGDP Growth Rates, calculated as the
difference between the two year cumulative projection in-GP growth and

observed reaGDP growth over the same pert@dboth measured in pannum%

2 To be more specific, an annualised growth rate in@&P is calculated on the basis of published

real GDP projections a% 6 & @i P W p w . Thisis deducted from the observed
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terms. This variable is included to control for the previously established cyclical
nature of the overall budget balance, i.e. its tendency to move in a manner coincident

with the state of the overall econontlyereforets anticipated sign is positive.

The second group of economic control variable capture the possibility that
governments might be more inclined to stick to their announced budgetary
projectionswhen confronting challenging fiscal circumstances, i.e. to capture a fiscal
sustainability motive Three variables are included to reflect the possibility of these
effects, the first, thdnitial Fiscal Balance ratiQ measured as thgear 0 overall
fiscal balanceo-GDP ratio as contained within the SP published towards the end of
year "@ . The secondhelnitial GrossGovernmentDebt ratig measured as the
yeart general government consolidated debt as measured in @art DR ® O
Finally, ExcessiveFiscalBalancei s an i ndicator which capt
bulget deficit would have been considered
limits stipuaed by t he SGP at duliliation, thimie cacilated he f i
as the differencbetween (the absolute valugof a nati onés iamdi ti al

the 3% of GDP deficit limit outlined by the Stability and Growth Pd&d s o b.

Additional economic control variables include tBetistical Revision in the
Initial Fiscal Balance (or base effectialculated as the cumulated revisions in the
overall fiscal balanc#o-GDP ratio over a two year period froits first release
@ "@ . This variable is included to refletttat upwards revisions in itial
budgetary circumstances mayoderate pressuren the government to pursue its

originally announced budgetary adjustments. Conversely, dowmaaxasions might

annualised growth rate in real GDP over the same period (calculated in the same manner) in order to

calculate a cumulative projection error.
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prompt the enactment of additional adjustment relative to that which was originally
projected. Finally the projected change in the fiscal baltm&DP ratio between
yearst andt+2 "@® "@ is included as an approxation of the degree of
ambition of the original budgetary adjustmeRtan Ambition. This variable is
included to investigate whether plan ambition has any systematic influence on
deviations from submitted budgetary projections, as more ambitious planfacea
larger challenges in their implementation, as identified by Beetsma et al. (2009).

Summary statistics fall variables areutlinedin Table1-2.
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Table 1-2
Summary Statistics for the Economic, Political and Insitutional Control Variables

Mean  Std. Dev. Min Max

Economic Controls:

Initial Fiscal Balance, %GDP Overall -0.55 2.32 -6.00 4.70
Between 2.05 -3.02 3.07
Within 1.20 -3.65 2.72
Real-GDP Projection Error, % Overall -0.24 1.10 -2.60 3.70
Between 0.52 -1.11 0.65
Within 0.98 -3.29 2.81
Statistical Revision in Initial Balance, %GDP Overall -0.03 0.92 -4.30 2.50
Between 0.52 -1.51 0.53
Within 0.79 -2.81 1.95
Plan Ambition, %GDP Overall 0.33 0.98 -2.60 2.70
Between 0.68 -1.10 1.42
Within 0.71 -2.49 1.89
General Govt. Debt, %GDP Overall 63.58 24.36 25.10 118.20
Between 24.20 36.17 109.50
Within 6.77 46.29 86.41
Excessive Deficit, %GDP Overall 0.12 0.43 0.00 3.00
Between 0.17 0.00 0.46
Within 0.40 -0.35 2.66

Political Controls:

Changes in Government Overall 0.68 0.63 0.00 2.00
Between 0.25 0.38 1.13
Within 0.59 -0.45 1.80
Change in Government Ideology Overall -0.20 1.34 -4.00 4.00
Between 0.54 -1.00 1.00
Within 1.24 -3.57 3.55
Number of Veto-Players Overall 4.15 1.16 2.00 7.00
Between 1.04 2.40 5.80
Within 0.57 2.35 5.85
Maximum ldeological Distance Overall 0.29 0.27 0.00 1.00
Between 0.22 0.00 0.73
Within 0.17 -0.12 0.96

Fiscal Rules Index:

Numerical Fiscal Rules Overall 0.46 0.31 0.00 0.98
Between 0.30 0.00 0.92
Within 0.12 0.06 0.85

Notes: Authors own calculations. The Within and Between standard deviations denotes the variation of the
variable with respect to country-specific means (Within-Groups), and that between countries (Between-Groups).
See chapter text and Appendix A for definitions and the methodology adopted in calculating all variables.
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1.4.3. Political Control Variables

In addition to economic control variable, two political control variables are
included which have been identified by existing studies to infludreenagnitude of
projection errors amongst EU member states, see Beetsma et al. (2009) and Pina and
Venes (2011). The first variable captures the number of changes in government
which have occurred subsequent to the submission of the initial budgetary
proections; Changes inGovernment Data for this variable is extracted from the
Comparative Political Dataset (CPD) of Armingeon et al. (2046y identifies
changes in government whitlave result from either (i) elections, (ii) the resignation
of the prme minister, (iii) dissesion with the government, (iva lack of
parliamentary support for the government, and finally (v) intervention by the head of
state. It is conjectured that new governments may feel less obligated to stick to the
budgetary plans rmounced by their predecessors or seek to demonstrate the

shortcoming of the previous governmentn managi ng the.nationo:

The second political control variable captutes change in thédeological
position (on a leftto-right scale) of he government over the period covered by the
budgetary projectionChanges inGovernmentldeology This variable is present to
test whether shifts in the ideological composition of the government has any
systematic influence on projection errors overghgection horizoras identified by
Beetsma et al. (2009k.g. whether rightving government are likely to pursue
additional budgetary adjustment when replacing theirvigiy counterparts. Again

the data for this variable is geacted from the CPD ddiase.
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1.4.4. Measures ofGovernment Fragmentation

To reflect the degree of fragmentation which exists amongst the parties in
government, twadditionalvariables are introduced to the empirical specificatibn
equation(1-3). The first is theMlaximum I deologicalDistance on a leftright scale,
between the political parties which comprise the government. This measure is
motivated by the work of Tsebelis (1995, 2002) and has been applstddigs such
asVolkerink and de Haan (2001), de Haan et al. (2013) and Hallerberg et al. (2009)
in explaining differences in fistaircumstanceamongstEU member states using
panel regression methods. Thwarying data on the ideological disposition of each
party in governmenis obtained from the Comparative Manifesto Project (CMP)
Database;Budge et al. (2001). This ideology datatien combined with the
election data obtained from the Database of Political Institutions (DPI) of Beck et al.
(2001)}*. When calculating thimdicator the lefmost ideological score is subtracted
from the rightmost ideological score, this difference is then standardised to run

between zero and one on a coustigycountry basis.

The second measure of fragmentai®selected tapproximate t number of
political parties which argin theory) able to veto the approval of the budget in
parliament, thereby holding the position of a vplayer; Number of \&to-Players
This variable is taken from the DPI and for parliamentary systems is ¢odwzsl
incremented by one for (i) every party in the government coalition so long as the

party is needed to maintain a majority and (ii) for every party in the government

™ 1n all countriesconsidered except one (the UK) the budget cycle is conducted on a calendar year
basis, hence to reflect this, the political variables reflect data relating to the end of each year when the

budget was introduced to the national legislature for approval.
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coalition that has a position on economic issues closer to the largest opposition party

than to thanain party in the executive.

1.4.5. Numerical Fiscal Rules

In order to capture the strength of numerical fiscal rules in operation amongst
EU member statesutilise thedatabase ofheserules maintained by the European
Commissionand constructedvia a surveyof fiscal policy experts in the finance
ministries of EU capitalssee European Commission (2086) The definition of a
numerical fiscal rule utilised by the questionnaire is that employed by Koptis and
Symanski (1998)i.e. fia permanent constnat on fiscal policy, expressed in terms of
a summary indicator of fiscal performance, such as the government deficit,
borrowi ng, debt or a Oy i Greececare pghene @ t t h
numerical fiscal rules in operation throughout the entire pganperiod which

conform to this definition.

The databasis updated annually @ahassesses the strength of all fiscal rules in
operation at a national level on the basis of five crit€ijats statutory basis, (ii) the
nature of the body in charge of mitoring the rule, (iii) the nature of the body
responsible for enforcement, (iv) theechanisms oénforcementvhich arein place
for the rule and (v) the proportion of general government finances which are covered.
Figure1-4 illustratesthe general trend amongst member states towards incorporating
numerical fiscal rules into national budgetary processes particularly in thegrtm

the launch of the EMU in January 1999. Following on from this pbiatoverall

2 Data onnumerical fiscal rulegat a national levélcould also have been sourced from the IMF
Fiscal Rules Databashkttp://www.imf.org/external/datamapper/fiscalrules/map/map.ht elect to
use the EU database to ensure my results are comparabtaheitistudies, such &eetsma et al,.
(2009) and Abbas et al. (2011).
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index exhibits a general upward trend with yeatyear increases until 2004 after
which it stabilises at around 0.50 with little subsequehdnges. Figure 1-5 and
Figure 1-6 demonstrate that there are crossintry differences in the strength of
fiscal rules both between and within countries over the sample period. Considering
country specific averages for thedex Figure 1-5), there are three broad
classifications of countries, the first group: the United Kingdom, Sweden, Denmark,
the Netherlands, Spain, Finland and Germamwth index values above the sample
mean and therefore could blassified having a budget process which is governed by
relatively strong fiscal rules, the second group: Austria, France and Belgium, who
appear to exhibit slightly less emphasis on a numerical rules in their national
budgetary processes, and a finalugravhich consists of Italy, Portugal, Ireland and

Greece, for which rules could be characterised as weak, exxistient.

Figure 1-6 illustratesthat there is also variation across countries in the geera
yearonyear change in the fiscal rules index per country. The figure highlights that
several countries either made improvements to, or introduced additional, fiscal rules
operating withintheir national budget processs In particular Belgium, Sweden
Spain, Austria and Denmark are all notable for increasing the strength of their rules
on a yeaby-year basis by more than the sample average. A second group of
countries made more moderate enhancements to their fiscal rules: Finland, Italy,
Portugal, Fance and Ireland, whilst for the final group of countries: the United
Kingdom, the Netherlands, Germany and Greece, there was no apparent change in
the rules, who in all cases aside from Greece could already have said to have been

characterised by strorigcal rules at the inception of the sample.
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Figure 1-5
Average of Numerical Fiscal Rules Index by EU Member State, 1998 - 2007
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Figure 1-6
Average Annual Change in Numerical Fiscal Rules Index by Country: 1998 - 2007
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To examine whether the overall strength of fiscal rules imparts any
unconditionalinfluence on fiscal projectioarrorsFigure 1-7 plots the cumulative
projection errors in the overall fiscal balance against the -casstry average of the
fiscal rules index. There is little indicatiohat this is the casas confirmed by a
bivariate regression between these two variables which reveals a negative slope and a
coefficient estimate that is insignificant at conventional levels. This relationship is
examined in the next section in the comnteka potentially interactive relationship
and after controlling for the other determinants of projection errors and other

countryspecific factors.
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Figure 1-7
Numerical Fiscal Rules and Two Year Cumulative Projection Errors in Overall Fiscal Balances: 1998 - 2007 Averages
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1.5. Empirical Results

1.5.1. Baseline Specifications

Table1-3 presents the results of the baseline model, equélti8)) where each
column displays the coefficients from a single regression. The first four
specificationsutilise as th& dependent variable projection errors over a one year
horizon, both including and excluding a lagged dependariale and under the
assumptioa that the projection errors in re@DP growth careitherbe regarded as
endogenous or exogenous. The final four columns exhibit results based upon using
cumulated projection errors over two years as the dependent vaugloler the
alternative assumption that projection errors in-@@P growth can be regarded as
either endogenous or exogenous and including additional explanatory variables: the

general government gross debt ratio and the excessive deficit indicator.

Focuwsing first upon the final four columngf Table 1-3 and the included
economic control variables, the initial fiscal balance is found to always be significant
and negative in sign, suggesting that largedded deficits within a country are
associated with tendencies to understate budgetary developments relative to outturns,
hence budgetary projections are found toldé®s optimistcas a nati onds
position deteriorates. Second, the estimated margmadct of statistical revisions
in the initial fiscal balance ratio is always negative and significant at the 1% level;
the negative coefficient implies that upward revisions in the initial fiscal balance
ratio coincide with budgetary adjustment loweratele tothat originally projected
and conversely, mgtive revisions coincide with molaidgetary adjustmemélative

to what was projected Thirdly, plan ambition is always significant at the 1% level
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and negative in sign, hence more ambitious plansifwtalculated relative to a
countryspecific mean) appear prone to difficulties in their implementation. Finally

and as expected, re@DP projection errors arkighly significant with a positive
coefficient, thereby capturing the tendency for overallgatidalances to fluctuate in

a manner coincident with the economic cycle. Finally, neither variation in gross
government debt ratiosnortheagni t ude of an fAexcessiveo
of the proj ectfoundtd exhibi any syentatictralatonship vgith

the dependent variable.

Turning now to the baseline political variables, there is evidence that changes
in the government over the course of the two year period lead to negative projection
errors, an effect which is statisticallsignificant at the 1% level, hence new
government doot demonstrate a tendenty adhere to the budgetary plaset by
their predecessors. There is soewdence to suggest that ideological changes in the
government subsequent to the submission of thginai projections influence
budgetary projection errors, the estimated coefficient is negative and significant at
the 10% level when the gross debt ratio and excessive deficit indicator are omitted
from the specification. The negative coefficient suggésat shifts to right during
budget implementations are associated with additional budgetary adjustment relative
to projections; conversely, shifts to the left are associated with a reduction in

budgetary adjustmemigainrelativeto what wasriginally anticipated.

Finally, based upon the Sargliansen test of exogeneity, | cannot reject the

null that projection errors in re@DP growth are exogenous to projection errors in
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overall fiscal balancéo-GDP ratios therefore subsequenempirical modelsare

estimatedn the absence dafistrumental variables.
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Table 1-3
Baseline Results for One Year & Two Year Cumulative Projection Evrors in Overall Fiscal Balances: EU-14, 1998-2007

Lagged Projection Error

Initial Fiscal Balance

Statistical Revision (Base Effect)
Plan Ambition

GDP Projection Error

Changes in Government
Changes in Govt. Ideology
Initial Gross Government Debt
Magnitude of Excess Deficit

Observations

Within-Groups R’

Sargan-Hansen Exog. Test (p-value)

One Year Projection Errors

Two Year Cumulative Projection Errors

FE FE-IV FE FE-IV
(1a) (1b) (Ic) (1d) (2a) (2b) (2¢) d)
0.18* - 0.18* - - - - -
(0.11) (0.11)

SRR Q23R Q7R L 23REE (6K L 66RRE L Q626 L 660
(0.09) (0.08) (0.09) 0.08 (0.13) (0.13) (0.13) (0.13)
S026% - 025% - 026%*% - (.25% S0.61FEE L 063 Q61FEE - (635
(0.11) (0.11) (0.11) 0.11 (0.11) (0.11) (0.10) (0.11)
S036%HE - 034%EE L (3GRR L (34%Er (5D (SRR | (52REE L (5]%kE
(0.12) (0.11) (0.12) 0.11 (0.15) (0.13) (0.15) (0.13)
0.407%% 0.36*** 040 (36% 0.51%%* 0.57%* 0.51%%F  (.58%x*
(0.09) (0.09) (0.09) 0.09 (0.11) (0.10) (.11 (0.09)

S 0.35FEE Q34 Q35EEE L (348EE _ Q3EEE L (40REE L (38REF L 40%%%
(0.13) (0.12) (0.13) 0.12 (0.13) (0.14) (0.13) (0.14)

- 0.15 - 0.15 - 0.15 - 0.15 - 0.15% - 0.13 - 0.15% - 013
(0.09) (0.10) (0.09) (0.10) (0.09) (0.09) (0.09) (0.09)

- - - - - - 0.02 - - 0.02
(0.02) 0.02)

- - - - - - 0.05 - - 0.05
(0.17) (0.17)

110 11 110 11 101 101 101 101

0.52 0.51 0.52 0.51 0.73 0.74 0.73 0.74

- - 0.79 0.84 - - 0.96 0.77

Notes: *Significant at 10%. **Significant at 5%. ***Significant at 1%. Standard errors are reported in parentheses below each point estimate, these standard errors

are calculated to be robust to arbitrary form heteroskedasticity and serial correlation up to 4 lags. The exogeneity of instrumented variables is tested via the Sargan-
Hansen distance test, the p-values reported are calculated under the null hypothesis that the variable can be regarded as exogenous. All estimations are carried out
using the stata command xtivreg2, see Schaeffer (2010) for further details. The instrument used for the real-GDP projection ervors is the unweighted average of real-
GDP projection error in all other countries other than the one being instrumented. Both time and country fixed-effects are included in all specifications.
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1.5.2. Interactive Specifications

Table 1-4 expandsupon specification (2cpf Table 1-3 by incorporating the
alternative measures of fragmentation which characterises the goverrbotnt
independently of and interacted with the numerical fiscal rules index. The most
important implications ofheseresults are that the more fragmented the government
is the more optimisti@re itsbudgetary projections relative to outturns unless the
budget proess is governed by strong numerical figeaés. In particular increases
in the number of vetplayers and the ideological distance between parties in
government are associated with larger, negative projection errors, i.e. are found to
coincidewith greateroptimism bias, but the positive coefficients on the interaction
terms with the numerical rules index signifidgat theseinstitutional constraints
serve to moderatéhe bias which stems from these sourceBhe poirt estimates
suggestthat aone standard deviation increase in the number of-pletgers in
governmen{in the absence of numerical fiscal rjlesassociated with a projection
error in the overall balance 00.41%, whilst a similar increase in the ideological
distance between ¢hparties in government coincides with a projection error of

0.45943,

This point is confirmed visually by examining the estimated conditional
marginal effects of increments governmentfragmentation alongside conditional
confidence intervals fotheseeffects at the 5% and 10% level. The solid line in
Figure 1-8 indicates how the marginal impact of changes in the number of veto

players in governmentarieswith the strength of numerical fiscal rulesoperation

13 These marginal effects are calculated using the data presented in colujnasd3ab) ofTable

1-4, the standard deviations in the measures of fragmentatichawain Table1-2.
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at a national level; the dashed lines shows the 90% and 95% confidence intervals for
these marginal effects. -lme with theresults inTable 1-4, marginalincreasesn
government fragmentaticareassociated with an optimism bias in official budgetary
projections for a relatively wide range of values for the rules index. However, from
values of the numerical fiscal rules index of around 0.40 onwards, somewhere
between Germany (0.52) ariBelgium (0.31), this marginal effect ceases to be
statistically significant at conventional levels. Similar, results are presenfeglre

1-9 when considering the maximum ideological difference betweenepam
government, whereby marginal increases in government fragmentation is associated
with an optimism bias in official budgetary projections faektively widerange of
values forthe numerical fiscal rules ind€xp to approximately @0) at the 5%evel

of significance

Despite he two measures of government fragmentatiming positively
correlated with each othérl also examine a joint specification which includes both
variables and their interaction with the numerical fiscal rules index. THudtsdor
this joint specification are provided in column Y3d¢ Table 1-4 and the associated
marginal effects arplotted inFigure1-10 andFigure1-11. Theprincipalresultsdo
not changesubstantively althougthe interaction term between the fiscal rules index
and maximum ideological distance indicator is no longer saarif at conventional
levels and the value at which the plotted marginal effects cease to be significant is

now lower fortheideological difference indicator (approximgt®.35).

4 The correlation between the two variables is 0.49.
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Table 1-4
Political Fragmentation, Numerical Fiscal Rules and Two Year Cumulative Projection Errors: EU-14, 1998-2007

Baseline Political Fragmentation Interactive Specifications
@ (2a) (Zb) (3a) (3b) (3¢)
Initial Fiscal Balance - 0.66%%* - 0.66%** - 0.79%%x - 0.82%%% - 0.71%%% - 0.77%%%
(0.13) (0.13) (0.14) (0.12) (0.13) (0.12)
Statistical Revision (Base Effect) - 0.63%4* - 0.67##* - 0.67%%k - 0.64%#% - 0.63%*k - 0.64%%%
(0.11) (0.11) (0.11) (0.11) (0.10) (0.10)
Plan Ambition - 0.5]%k - 0.59%k* - 0.63%** - 0.6]%+* - 0.56%** - 0.60%**
(0.13) (0.14) (0.14) (0.14) (0.13) (0.14)
GDP Projection Error 0.58%** 0.55%%* (). 52k 0.55%%* (0.52%x* (0.55%**
(0.09) (0.11) (0.10) (0.10) (0.10) (0.11)
Changes in Government - 0.40%k%* - 0.35%* - 0.33%x - 0.28%* - 0.32%* - 0.25%
(0.14) (0.14) (0.14) (0.14) (0.14) (0.14)
Changes in Govt. Ideology - 013 -0.12 - 0.15% - 0.15* -0.12 - 0.12%
(0.09) (0.08) (0.08) (0.08) (0.08) (0.08)
Initial Gross Government Debt - 0.02 - 0.014 0.0036 0.0041 0.014 0.01
(0.02) (0.03) (0.03) (0.02) (0.02) (0.02)
Magnitude of Excess Deficit - 0,05 - 0.054 -0.18 -0.21 -0.20 -0.23
(0.17) (0.17) (0.18) (0.16) (0.18) (0.17)
Number of Veto-Players - -0.17 - 0.26* - 0.72%%% - - 0.61%**
(0.15) (0.16) (0.26) (0.20)
Maximum Ideological Distance - - 1.04 - 067 - - 2.63%* - 1.96%*
(0.74) (0.69) (1.04) (0.83)
EC Fiscal Rules Index - - 2. 14 - 1.16 0.60 - 2.08
(1.07) (1.93) (1.15) (1.75)
Rules * Veto-Players - - - 0.94%* - 0.87%*
(0.47) (0.38)
Rules * Max Ideological Distance - - - - 3.03* 2.44
(1.80) (1.76)
Observations 101 101 101 101 101 101
Within-Groups R’ 0.74 0.75 0.76 0.77 0.76 0.77

Notes: *Significant at 10%. **Significant at 5%. ***Significant at 1%. Standard errors are reported in parentheses below each point estimate, these standard
errors are caleulated to be robust to arbitrary form heteroskedasticity and serial correlation up to 4 lags. All estimations are carried out using the stata command
xtivreg2, see Schaefler (2010) for further details. Both time and country fixed-effects are included in all specifications.
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Figure 1-8
Interactive Marginal Effects: Changes in Number of Government Veto-Plavers and Numerical Fiscal Rules
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Figure 1-9
Interactive Marginal Effects: Change in Maximum Ideological Distance and Numerical Fiscal Rules
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Figure 1-10
Interactive Marginal Effects: Change in Maximum Ideological Distance and Numerical Fiscal Rules, Joint Specification
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Figure 1-11
Interactive Marginal Effects: Change in Number of Veto-Players and Numerical Fiscal Rules, Joint Specification
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1.5.3. Tests of Robustness

| implement a series of tests to examine the rotass of my principal results.
In the first instance | examine two alternative measures of government
fragmentation; the first is calculated as the probability that two seats picked at
random from the pads which form the government will be from different political
parties and is sourced from the DPI database. | estimate a specification which
includes this indicator as the exclusive measure of government fragmentation and its
interaction with the fiscatules index, | find that neither the coefficient on this
indicator nor its interaction term to be significant at conventional levels.sddwnd
indicator is the effective number of parties in government, as per Laakso and
Taagepera (1979), whichcalculte as the reciprocal of the sum of squared seat
shares across all parties represented in the government. | find that neither this
indicator nor its interaction term with the fiscal rules index is significant at
conventional levels. | believe these fings demonstrate the importance of allowing
all political parties to influence the composition of the budget and its allocations
regardless of their size, i.e. even small political parties in broader coalitions can
potentially impact budgetary policy if tiseats they hold are required in order to pass

the budget.

| alsoexamine the relative importancetohe-variationin the fiscal rules index
in comparison t@overnment fragmentation theseresults. To do so, | estimate two
further specifications wkh either (i) fix the numerical fiscal rules index the
countryspecificsample averages and allow tihegree of government fragmentation

to vary over the sample period, including an interaction term betwese th®
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variables, or (ii) fixthe governmenfragmentationndicator at its sample averager
country and allow the numerical fiscal rules index to vary over the sample period,
again including an interaction term between these two variables. On the basis of this
exercise | find thaallowing for time-variation in the fiscal rules index appears to be
importantfor reported results as the coefficient for this index and its interaction with
the (timeinvariant) indicator of government fragmentation are statistically
significant at the 10% and 5% Igi¢, respectively. In contraghey are not
significant at conventional levels when | all@e@vernment fragmentaticio vary in

the sample but fix the value of the numerical fiscal rules atatmtryspecific

average.

| also investigate whether changes the fragmentation of the parties in
opposition has any systematic influence on official budgetary projectiorts;ated
by the work ofFalc6Gimeno and Jurado (2011). Festimate specification (3a) of
Table 1-4 including a variable which measures the probability that two seats picked
at random amongsthe oppositionwill belong to different partiesas well as
interacting this variable ith the numerical fiscal rules indexThe results indicate
thatincreases in the fragmentation of opposition parties are associated with increases
in the magnitude of optimism biadthough such effecrealsomoderated by strong
numerical fiscal rules. This suggests that a cohesive opposdiohe effective in
compelling national governments to stick to their announced budgetary plans,
conversely, government may feel less obligated to stick to their announced budgetary

target in the absence ofs&rongopposition, although it also appears that fiscal rules
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can cainterbalance such effects and promibie production olunbiased budgetary

projections.
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1.6. Conclusions

The sovereigrdebt crisis has reaffirmed the perception thladt harmonised
budgetary policies amongst the members of a monetary union are vital fon-the
going stability of such arrangementsExisting studies haveargued thatthe
institutionalframeworkadopted by the Eltb achievethis aimplacel undue reliance
on budgetary projections produced by national fisggncies These gidies have
highlighted the relevance of thefficial projections in the context dlternative
predominantly political, motives which influence the actiongaolicy-makers and
lead them to submit optimistic assessmeritéuture budgetary developments, i.e.
demonstratinghatthese projectionare characterised by aptimism bias.Biases of
this naturegpresumablyundermine the credibility of national fiscal agencies and work
against the efforts of the EC in monitoring and instilling fiscal discipline amongst

member state

Using a panel dataset of economic, political and institutional vasi&iel4
EU member statethis chapter hapresented evidence reconfirming that the official
budgetary projections df4 EU nationsare (collectively) characterised by optimism
bias particularly at projection horizons beyond one ye&@he existing literaturbas
then beenextended bydemonstratingthat a systematic linkexists between the
magnitude of this optimism bias and the degree of fragmentation which characterises
the governmnt; whereby greater fragmentation thfis type coincides with a
tendencyto submitmore optimistic assessments of futimedgetarycircumstances
Numerical fiscal rulesvere also consideredas one mechanism for improving the

credibility of these projeatins and ithas beershown that these forms of budgetary
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stricture are an effective means of reducing optimism Wwigish stemdrom these
sources Crucial to establishing this relationshgpthe inclusion of interactioterms
between measures of governmémgmentation and a quantitative indexpturing

the stength of numerical fiscal rules at a national level.

These results haveonsiderable policy relevanceTheydemonstree that the
ability of numerical rulego improve the credibility obfficial budgetary projections
Is contingent upon thpolitical contexts whiclithey operate within. They therefore
provide qualified support fathe introduction of these ruleg a national level iiso
far as theytarget the sources @bolitical failure which are prceived to give rise to
biases in fiscal policynaking This evidence alscautiors againstplacing excessive
relianceon such institutional mechanisnis political circumstances whicbannot be
characterised as fragmented or where such fragmentatafiksly to present on the
basis of prevailing electoral rules. They also suggest that modifications taalecto
systemswhich aim to promote greater democratic repregativeness should be
cognisant ofthe potentialfiscal impact of such changesnd therefore seek to
moderate their budgetaipfluence throughappropriatereforms to national fiscal
institutions e.g.accompanying such changes witte introduction offiscal rules.
My resultsalso provide methodological guidance for future research Ingotdpic,
highlighting that studies which do not include interaction terms, of the kind presented
here, risk overlooking relevant conditional effects and hence misinterpreting the

effectiveness of fiscal institutions promoting fiscal discipline

Futureresearch could examirtbe effectiveness of alternative forms of fiscal

governance(Delegation and Contractap improving the credibility ofofficial
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budgetary projections or to consider whether certgies of fiscal rule are more
effective than other Additionally, indicative evidence has been presented which
identifies a link between the cohesiveness of the political partiepposition and
the magnitude of optimism bias in submitted budgetary projectidnsther data
could be gathered to inv@gate the importance of the oppositiorore thoroughly.
Future work could alsdi) considerthe impact of the economic argbvereign debt
crisis onthe apparenfiorecasting biaseas official budgetary projections produced by
EU member stateqii) consder separately positive and negative projection errors
and analysepotential asymmetries irparameter estimatesand (iii) examine
alternativesources of fiscal rules data and the impacthenprincipal results, e.g. the
IMF database of fiscal ruleginally, whilst the political unit of interest in this
chapter has been the political partigkich together compriséhe governmentit
could be examinedvhether the number of spendimginistersin the cabinetis
systematically related tthe presence of dimism bias and similarly to assess the

effectiveness of fiscal rules these contexts.
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Appendix A.

Data Appendix

Table 1-5
Data Appendix
Variable Units Description Time Period Frequency Source
. . . Difference between one-year and two-year
P tion Error in Overall Fiscal
B:;g:c:;n fn Bveratised %GDP cumulative projected and observed changes in 1998 - 2007 Annual EU Stability Programmes
the overall fiscal balance-to-GDP ratio.
— . Difference between one-year and two-year
P t Error Real-GDP Growth
R‘;‘fc on T ea © %, pa cumulative projected and observed real-GDP 1998 - 2007 Annual EU Stability Programmes
growth rates.
Value of overall fiscal balance-to-GDP ratio at
Initial Fiscal Balance %GDP the end of year for the publication of budgetary 1998 - 2007 Annual EU Stability Programmes
projections.
Value of general government gross debt-to-
Initial Gross Government Debt %GDP GDP ratio at the end of year for the publication 1998 - 2007 Annual EU Stability Programmes
of' budgetary projections.
Absolute difference between the Initial Fiscal
Excessive Deficit Indicator %GDP Balance and 3% of GDP budget deficit limit of 1998 - 2007 Annual EU Stability Programmes
the SGP.
Statistical Revision in Initial Fiscal Difference between Initial Fiscal Balance and its
B ai istical Revision n fmitial Fisca %GDP revised value over one-year or cumulated over 1998 - 2007 Annual EU Stability Programmes
alance two-years.
Plan Ambition oGpp | heprojected change in the Overall Fiscal 1998 - 2007 Annual  EU Stability Programmes
Balance-to-GDP ratio.
The number of changes in government
Changes in Government - subsequent to the publication of the budgetary 1998 - 2007 Annual Comparative Political Database
projections.
The difference in left-to-right ideology between
Government Gap - the previous government and that which 1998 - 2007 Annual Comparative Political Database
replaces it.
The maximum difference in left-to-right . e .
C tive Manifesto Project and
Maximum Ideological Difference - ideological scores between the parties in 1998 - 2007 Annual omparative Mani es ° ]erc :%n
the Database of Political Institutions
government.
The number of political parties able to veto the .. e
Number of Veto-Players in Government - Y pol p . v 1998 - 2007 Annual Database of Political Institutions
approval of the budget in parliament.
Ni ical I ing th h of
Numerical Fiscal Rules Index - umerical Index measuring the strength o 1998 - 2007 Annual European Commission

numerical fiscal rules at a national level.
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Chapter 2
Default Risk Premiaon EMU Sovereign Debit:

Systematic Default Risk &Fiscal Indicators
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A. .. diver si heiinvestorito@stape all bubtheaisk resulting from swings
in economic activity this type of risk remains even in efficient combinations. And,
since all other types can be avoided by diversification, only the responsiveness of an

asset's rate of returto the level of economic activity is relevanassessing t s r i s k. C

William F. Sharpe (1964)
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2.1. Introduction

One of the principal tenets of modern asset pricing theory states that the risk
premium a financial asset commands is determined by its exptswsystematic
risk, i.e. riskwhich cannot be eliminated through diversification; see Sharpe (1964),
Lintner (1965), Merton (1973) and Ross (1976). In theory, knowledge of the
magnitude of systematic risk each asset represents should be sufficieplaio ex
observed dispersion in the prices of such securities, with other asset specific
characteristics contributing nadditional explanatory power.These propositions
contrast with the approach adopteddsystingempirical studiesvhich haveutilised
country-specific fiscal indicators, e.g. public debtGDP and budget defieto-GDP
ratios, toexplainfinancial market pricing oflefaultrisk across alternatgovereign
issuersand therebyverlook thepotentialimportance of systematic rig&ctorsin the

explaining thepricing behaviour of financial markets.

This chapterexamineswhether measures of systematic default risk are
sufficient to explain pricing disparities on lotgrm sovereign debt securitissued
by EMU member stateasnd contrasts the phanatory power ofthese measuresith
conventional fiscal indicatorsWith this aim,excess returnen these securitieare
calculatedas the difference betwedheir monthly total returnsand those ofa
comparableGermanbenchmark securityadoptedas @ proxy for) the riskree rate
These calculations are conducteeer a period of January 1999 to June 26hd
therefore include a significant portion of the recent sovereign debt. cribinge
magnitude of systematic default rigach issuerrepresentss estimated as the

sensitivity of th&@ excessreturns to common factors which approximate aggregate
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defaultrisk; this sensitivityis referred to asra 1 s slafaeltrbéta Two empirical
methodologies aréhen employedto examine the ability of thes#gefault betas to
characterise differences excess returnscross issuerand to compare their
explanatory powewith countryspecific fiscal indicatorsvhich have beentilised in

existingempirical studies toneasuresovereigrdefault risk

The first methodology(the portfolio approach)involves constructinganked
portfolios of EMU sovereign debt bgorting issuerson the basis of either their
default beta or the observed valuesf the fiscalindicators The properties othese
ranked portfoliosare hen comparedo examine theability of these variables to
explain differences irexcessreturnsacross issuerand to understanchow these
variables are themselves relatedOn the basis of thigpproach 1 find thaportfolios
constructed so as to contaacurities issued by sovereign nations exhibiting weaker
fiscal positions are characterised by high default betas, with the converse also being
true. These results demonstrate that default betas and fiscal indicators embody

similar types of risk

Using the portfolio methodologyit is also foundthat thevariation shared by
default betas and fiscal indicatonglp to understandhe relative pricing of these
securities in sample peris@hich both include and exclude the sovereign debt crisis.
When consideng a period running from January 1999 to December 2007 it is found
that a portfolio comprised of debt securities issued by nationsesgmting greater
default risk (neasured on the basis of eitheraldf betas othe fiscal indicator,
earned a statis@lly significant risk premium of between 0.18% and 0.24% per

annumin comparisorto a portfolio ofsecurities issued by nations representing lower
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default risk. Default betas are also found to $gstematicallyrelated tosovereign
bondreturns over adnger sample period which includes events relating to tlemtrec
EMU sovereign debt crisisin this case, gortfolio containing securities issued by
sovereign nabns with high default betas isharacterised by relative losses of
between 3.62% and 4.70per annunmwhen comparedo portfolios containing the
securities of issuerwith lower default betas.In contrast the differences in return
between alternative portfolios constructed by ranking issuers using the fiscal
indicators arenot staistically different from zeran this longer samplperiod These
results establish a role for botmeasures ofsystematic default risk and fiscal
indicators in the pricing of lonterm EMU sovereign debt angrovide some
evidencethat default betas should be prefdrte fiscal indicators in characterising

excesgeturnsoversample periodsrhichinclude the recent sovereign debt crisis.

The findings of the portfolio approadre supplementetly running cross
sectional regressions of excess returns on default bethshanfiscal indicators,
following the approachpioneered byFama and Macbeth (1973). Using this
methodology the economic and statistical relevance of systematic default risk in the
pricing of EMU sovereign debt is examined both independently of, andjsats
the fiscal indicators. The resultbtained via this methodre similar to those
obtained via the portfolio approackivhen considering sample period running from
Januay 1999 to December 200%7is demonstratethat countries which represented
greater default risks, i.e. higher dgbtGDP ratios, budget defietb-GDP ratios and
default betas, commanded a, statistically significant, risk premium otbat@.16%

and 0.19% per annuralthoughno clear evidenceés foundto suggestfavourng
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defaultbetas over the fiscal indicator in explaining the dispersioexgesseturns

for thissampleperiod. The best performing empirical specification (highest average
R?) contains both forms of variable despitgithertype being statistically significant

at conventional levels. Considering longer time periods which include the sovereign
debt crisis, the results presenygdvide only weak evidence to suggegiraference

for default betasover fiscal indicatorswhen seeking tocharacteris observed
differencesin excess returns In this extended sample, issuers exhibiting higher
systematic default risks are characterised by relative losses of be@v@é¥ and
2.60% per annum in comparison to issuers whegresentower levels ofdefault

risks, althoup again the best performing specification terms of average R

includes both default betas and budgetary fundamentals.

Both methodologies also provide evidence that¥Yredd-To-Maturity (YTM)
of a sovereign bond conveyinformation relevantfor exgaining crosssectional
differences in excess returns. There is a statistically significant relationship between
a bondsYTM and these returns both in a portfolio sense and as indicated by the
crosssectional regressions. As noted by Gebhardt et al5(200 a YT®Incand s
be regarde@s a catctall variable for other influensan relative bond pricing, such
as differences in liquidity or tax treatment. When included in the -s@dsonal
regressions alongside the fiscal indicators and defaults beta found that, on
average, 53% dhe crosssectional variation in oamonth ahead excess returns can
be explained over a sample period from January 1999 to December 2007 and up to

62% when the sample period is extended to June 2012.
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Overall, this chater contribuesto an existing literature which examines the
relevance of systematic risks @&sset pricingoy expandnhg such topicdo consider
the relative default risksvhich existamongstthe issuers ofEMU sovereigndebt
The results presented progidhew evidence which establishrole for bothfiscal
indicators and systematic default risk in the pricing of sovereign shhitrities in
sampleperiods whichboth include and exclude the recent sovereign debt crisis.
However, the most robust finding this chapter is that overlaps exists between
measures of systematic default risknd conventional fiscal indicators in
approximating the default risks of alternate sovereign issthesginding highlights

potentialdifficulties in attempts to identifdistinct risk premia for such variables.

The rest of this chapter is structured as follows. In Section 2.2, | present the
asset pricing theory which provides the basis for my empirical work and that of the
existing literature. Section 2.3 reviewsudiesfrom an existing literature which
empirically examines default premia in the markets of corpaaategovernment
bondin the US and EMU Section 2.4 reports summary statistics for my dataset,
outlines the procedure adopted inirstting systematic defaulisk and examines the
correlation structuref the excess returns series using principal component analysis.
In Section 2.5 | explain the portfolio method and presessociatedesults. In
Section 2.6 | outline the Fama and Macbeth (1973) egessmal methodology and

discusgheresultsobtained via this methdokefore finally concluding in Section 2.7.
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2.2. Asset Pricing Theory and its Empirical Application

One of the principal tenets of modern asset pricing thetatgsthat the risk
premium a finanial asset commands is determined by its exposurgystematic
risk, i.e. risk which cannot be eliminated by diversification; see Sharpe (1964),
Lintner (1965), Merton (1973) and Ross (1976). Knowledge of other-gysseific
characteristics should, ihéory, exhibit limited marginal explanatory power over the
returns on financial assets when considered alongside measures of systematic risk.
The purposeof this section is to provide theoretical support thogse propositions

which serve as the basis ttie empirical analysis conducted in subsequent sections.

2.2.1. The Stochastic Discount Factor Representation of Asset Pricing

As outlined by Cochrane (2005) nearly all models of asset pricing can be
regarded as specialisations of a general discount factor nvbded the current price
of an assetr{ ) equals the expected discounted value of its future payoffs)( it is
advocated that a valuable framework in this context is Stechastic Discount
Factor (SDF) representation of asset pricinhe F frameworkis perceived as
particularly useful given that prominent asset pricing models can be regarded as
specialisations of its general form (e.g. the CAPM, APT a@d\PM), it applies
universally across asset classes, and the requirement for onhjnaatmumber of

assumptions in its derivation.

Central tothe SDFrepresentation, and any model of asset pricing, is the notion
that financial securities represent claims to bagtky and delayed payoffs, therefore

when attempting tovalue financial securitiest is necessary to account for both of
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these features. The SDF representation does so through its central pricing equation

which is outlined in equatiof2-1):

n Oa&a (2-1)
where
5 : RE= )
bedd (2-2)

a denotes the SDF which captures the rate at which investors are willing
to subsitute consumption at timé () for consumption in tim® p (@ ,® is
the assetods oppwdd Oi sntperifodst derivati\
utility function. In terms of its economic content, the SDF measueesatio of the
marginal utility of consumption irperiod 0 p to period 6 multiplied by the
i nvestoros subj ect i Vv,ewhichacaptresaotime itpatreece. pr e f
Equation(2-1) is derived fromand therefore retains the properties associated with,
standard first order conditions for an optimum, which in this context implies that: an
investor will continue to buy an asset so long as the loss in utility from doing so, in
terms of timed consumptdn, is less than the increase in (discounted and expected)
utility associated with the additional consumptaistained froma further unit of the

assetbdés payoff ionpthe foll owing period,

As argued by Cochrane (2005), all asset pricing models amouaitetoative
ways of connecting the SDF to data and thereby represent attempts to model the
growth in the marginal utility of consumption and thinepatience of investors. A
few simple manipulation of equatiqa-1) can beconductedto derive theexpected

return T beta representatiorof asset pricing, a common starting point for a
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considerable amount of empirical analysis in the finance literature. Dividing

equation(2-1) by the current price of the asggt) provides an expression in terms of

gross retur#? between periodsando p, which is denoted by

p Oa oY (2-3)
aplying the following covariance decomposition,0é afy O d ®
Od& Ow and substituting in the following expression for the 4fige ratés,

Y P 0 & , equation2-3) can be rearraged as follows:

p 04 0 Oéa Ry (2-4)
alternatively
0'Y 2% YOEa Ay (2-5)
equation(2-5) outlinesthat that the expected return of as§kt excess of the
risk-free rate is proportional to (minus) the covariance of its grossofatgturn with
the SDF. Intuitiely, assets which pay a high return in good times (when investors
already have a high level of consumption) and pay a low return in bad times (when
consumption is low), must offer an expected return in excess of thizaeskate in
order to be held, i.ea positive risk premiumO Y Y . Assets which

have zero covariance with tisDF, i.e. those which have no systematic risk, yield no

!> Gross returns are oumonly used across the empirical finance literature instead of prices given they
can typically be regarded as stationary ,amalike prices,meaningful averages can be taken across

securities
18 Given the risk free rat@lenoted byY ) is knownahead of time

p Oa JY canbewrittenag O a JY 0O & JY as shown.
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risk correction regardless of how volatile their individual returns might be. Through

some further rearrangements this ris&mpium can be decomposed as follows:

Oéa Ry
0'Y Y — 200N )% (2-6)
[VICVR o
equivalently
oY Y 1 (2-7)
where
héa Ay
wea (2-8)
DL WO
and
0 Ol (2:9)
= 0a

equation(2-7) indicates that the gross expected return of &@se¢xcess of the
risk-free rate can be captured by two components. The first is its degree of
systematic risk, , measured as the covariance of its expected gross return with the
SDF scaled by the variance of the SDd#hd the second, which is common across
all assets_ is frequentlyreferred to as the price of risk dhdasa n  a su=amity 6 s

of risk, orits beta.

Understanding and measuring the sources of aggregate risk which drive the
returns on assets is the central objective of asset pricing. Considerable amounts of
empirical work in this area are cast in terms of expected retan repreentations
of factor models, such as equati@7), where factors are selected on the basis of

being plausible approximations of t he
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proceeding on the basis that t@nsumption based expressiequation(2-2) can be

approximated by a linear factor structure of the following general form:

I3 _ 114 5 o 2_10
a ) — AR ) (2-10)

wherea andb are parameters to be estimated &d are the factors which
approximate the growth in marginal utility. In many economic models consumption
is asumed to be some combination tfe returns on broad péolios of financial
assets, interest rates, economic grokates other macroeconomic variablssch as
investmentor indicators which forecast such variables, such asldipe of the yield
curve They therefore either reflect or predict the ovenatesof the economy and
capture particularly bad states of nature during which an investor would be willing to
trade off some of their overall average returns to ensure that their consumption does
not suffer too much in these bad states. These variadetherefore be considered
as approximations for, or forec@gctcas of ,

also be considered the following multibeta form:

oY 1 o1 (2-11)

I8

wherel denotes (multiple) regression coefficients derived by regressing asset
specific returns, or portfolios containing such assets, on the selected factatrs, and
and _ are parameters to be estimatedn the case of the conventional CAPM a
single factor is used, the rate of return on the wealth portfétequently
approximated by the returns on broad based equity market indices, such as the S&P
500, in excess of a shedrm government interest rate. Wghalternative models of

asset pricing, including the IntemporalCAPM (I-CAPM) of Merton (1973),
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consider multiple factors (also known as state variablés3h areselected on the
basis that they forecast changes in asset returns or the incomeinfgsior, e.g.
projections of GDP growth, inflation rates, changes in unemployment rates and

variation in the term structure of interest rates.
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2.3. Existing Empirical Evidence

The preceding section presented a simplified model of asset prudirg
provides a conceptual basis for existiligeratures thatanalysethe returns o
financial asset@nd relate such returns to alternative measures of systematic risk
Despite its applicability across asset classhe, empirical application of asset
pricing theoies encapsulatetdy the SDF representatidrave principally focused on
characterising the returns ofdmnary shares, or common stocktu@es which apply
such principles in the context of other asset clasmes relatively scarce in

comparisone.g.corporate and government bonds.

The work presented in this chapter relates excess returrangitelm EMU
sovereign debt tsmeasures ofystematiadefault risk and countrgpecific indicators
of overall fiscal solvencyhich arebased upon national budgetduyndamentals.
This analysis is therefore connected with existing literatures which analyse the
common risk factors that drive the returns on government and corporate bonds as
well as that of a separate literature which examines differentials WiTthleon long-
term EMU sovereign debt and seeks to explain such disparities using eountry

specific indicators. This sectigmovides a review ddtudies from both literatures.

2.3.1. Empirical Finance Literature: Excess Returns & Systematic Risk

Existing empirical evidece demonstrasethat corporate bonds share a high
degree of common variation whiakflectstheir exposure talternative forms of
aggregate riskwhich investors face but cannot diversify awaylt therefore

frequentlydemonstratedhat the returns othese securitie€an be represented by a
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relatively parsinonious empirical specificatiomhich includestwo factorswhich

approximate default and term risk.

In consideration of monthly excess returns for portfolios of US government
and corporate bonds, Famaad French (1993) find that a high proportion of the
observed variation in the returns on these portfoliosbearaptured by factors which
reflect unanticipated changes in interest rates (a term factor) and fluctuations in the
economic conditions whichltar the likelihood of an issuer defaulting on its
outstanding obligations (a default factor). The term factor is estimated as the
difference between long and shtetm interest rates on US government bonds and
the default factor by the difference inust on longterm US government bonds and

that ona longterm index ofUS corporate bonds.

Gebhardt et al. (20059xaminea broad sample of US corporate boraisl
similarly employ a two factor model with each factor reflecting either aggregate term
or default risk. Theydemonstratéhe relevance othesefactors for explaining cross
sectional differencem the returns on pdulios containing these asseds well as
individual securities. They extend the literature by considering how these measures

of systematiadefaultand ternrisks fare against individual security characteristics (a

bondés Macaulay duration and its 4 ssuer

section ofcorporate bondeturnsby employingboth Fama and Macbeth (1973)
crosssectioral regressions and a portfolio methodology. They conclude that default

betas are better at explaining these

et

but find only weak evidelc i n support of term betas

duration Lin et al (2011) also employ a multactor pricing model which includes
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the original Fama and French factors to study excess returns on US corporate bonds
they find that these factors are significant in characterising corporate bonds returns

alongside a liquidit factor.

Further evidence which suggests that variation in the returns on corporate
bonds capture aggregate risks is presentedlin-Dufresne et al. (2001yho
investigate changes S corporate bondredit spreads. Thgyesent evidence that
only asmall proportion of the variation in credit spreads can be captured by firm
specific factorsasimplied by structural models of defawdhd conclude thatredit
spreads arelriven by risk factors which are commoacross allcorporate bonds.
Similar evidence is presented by Elton et al. (2001) who demonstrate that the
majority of the spread between corporate and government bonds reflects

compensation for bearing systematic risks.

Whilst the aforementioned studies have focused exclusiwedyn US bond
pricing there is now a nascent literature which has extended consideration of such
topics to the market for Ea denominated corporate bonds. With this adtein and
Stellner (2013) analysine excess returns on corporate bonds in the Euro area from
1999 to P10 using a muklfactor pricing model which includes term, default and
alternative broad market factors (motivated by the CAPM). Tdmyument the
properties of betas estimated using these factorsfiaddhem to berelevant for
corporate bond pricingnithe Euro area, they alsoiggest that their work could be
extended by considering European government bondis. a similar manner,
Aussenegget al. (2013) employ a multactor model to examine common risk

factors in the markets for Euro denominated oocafe bonds, contrasting the
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explanaory power of such factoror excess returns before and followgi on from
the financial crisis.They extend the literature by incorporating factors which reflect
supplementary dynamics in interesterand default terrstructures ancheir results
confirm a role for both default and term factors in the pricindeBfU corporate

bonds.

Overdl the evidence presented by this segment of ¢npirical finance
literature establisheghat there is a significant degree of connm@riation inthe
excess retusm on US and EMU corporate bondsFurthermore, it has been
demonstrated that the variation in these returns can be captured by -factoiti
model where particular emphasssattributedo two risk factors, each with a syc
ecaromic interpretation. The firs$ linked to unexpected changes in interest rates, or
the term structure, and the second to changes in default probabsiiesiated with
fluctuations in overall economic conditions. In the case of the US theaso
evidence that the characteristics of a bond, such as its duration and credit rating, are
correlated with measures of systematic default and term risk, and thattestwha
the sensitivity of bond return®r portfolios of these securities) tbes aggregate
factors perform better thaassetspecific characteristics when attempting to explain

observedrosssectionadisparities irreturns.

2.3.2. Existing Empirical Evidence on EMU Sovereign Default Risk Premia

There is nowa large empirical literature witch examines differences in the
YTM on longterm debts ofovereign nationand attempts to relate such differences
to countryspecific characteristicahich reflect relative default risk@cross issuers

Such studiedavegrown in both prominence and eghnce following on from events
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associated with the recent sovereign debt ceshave principally focused upon

debtsecuritiesssued and guaranteed by member states of the EMU.

One prominent finding of this literature is that there is significanbiarh of
joint variation in yield differentials across sovereign issuers and that this shared
variation can be captured by global risk factosaly analysis of this manner is
presentedby Codogno et al. (2003) who examiM@M and swap spreads on EU
soveeign debt over the period of 1999 to 2002. They demonshate¢hese spreads
are characterised byhagh degee of common variatioacross issuerand find that
this variationis related to risk premia on other financial market assets, notably, the
spread inYTM on US corporate bonds and US Treasuries. e@DP ratiosare
found to matter in explaining these yield differentilalg only when interacted with
the global risk factorand for certain countries, i.e. country specific indicatarg
found toexhibit limited unconditional explanatory powever YTM spreadsin the
EU. For the same sample period, Geyer et al (2004) also provide evidence that
developments inYTM spreads on EMU sovereign debt are strongly related to
corporate bond spreads in tleeiro area. They interprehis credit spread as
approximating aggregate default risks and hence conclude that default risk is an

important component of yield spreads on EMU government bonds.

For a more recent sample periwtlich endsin 2010 and in consetation of a
broader sample of sovereign issuers from both advanced and developing countries,

Longstaff et al. (2011) employ principal component techniques and panel regressions
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to examine variation in sovereigredit Default Swap (CD$) premia. Inline with
other studieshey demonstrates a high degreé joint variation in measures of
default risk across sovereign issuers #drat a high proportion of suahariation can
be captured byglobalrisk factorswhich arelinked toUS stak and highyield bond

markets.

In a sample which also includes the financial crisis peviod Hagen et al.
(2011) analyse yield spreads on EMU debt. They find that the spread between BBB
rated US corporate bonds and US Treasuries was a significant determinant of EMU
yield speads during the crisis period, particularly from the collapse of Lehman
Brothers in September 2008hey suggest that their findings demonstrate a role for
increasedrisk aversion amongst financial market investams driving spreads
following on from ths point. Their results are also notable due to the inclusion of
interaction terms between a BBB credit spread and cogpeyific fiscal indicators;
they demonstrate that these interaction terms are significant following on the collapse
of Lehman Brothes. Similarly Barrios et al. (2009), Haugh et al. (2009) and Favero
and Missale (2012) identify a significant role for interaction terms between
budgetary fundamentals and alternative global risk factors when seeking to explain
yield differentials on EMU avereign debt in samples which include the early crisis
period, whilst Attinasi et al. (2009) and Sgherri and Zoli (20@8) that common

risk factors were important in driving spreads across the EMU in sample periods

7 Credit Default Swaps are a form of derivative instrument for which its buyer will be compensated
for losses iourred in the event of a default or other credit event stipulated by the terms of the

agreement.
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which include the financial crisis buhat only a limited influence is exerted by

countryspecific fiscal indicators.

Across the studies considered there is a limited degree of empirical evidence to
suggest that fiscal indicators exert a significant influence over sovereign default
premia wken considered independently from global tiaktors i.e. the coefficients
on these variables are either not statistically distinguishable from zero or can only
account for amall proportionof the variation in measures of default premia. The
apparentdck of any compelling evidence to suggest that sovereign default premia
reflect national budgetary circumstances has led some to question the efficacy of
financial markets in pricing sovereign default risk; Favero and Missale (2012) and
De Grauwe and Ji (12) are examples of recent studies which have argued that
markets mispriced the risks associated with holdings of sovereign debt insperiod

both prior to the crisis anfdllowing on from this point.
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2.4 Data and Methodology

2.4.1. Sample Details

To examine the nate of the relativedefault risls posed byEMU sovereign
issuers this chapter compares the returns on monthly investments in tkiterlang
debt of ten sovereign issuer tat of an equivalentbenchmarksecurity of the
German governmenadopted aga proy for) the risk free rate. The government
bond data are taken from Reuters Datastream, cover the period of January 1999 to
June 2012 and includes sovereign debt issued by Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, the NetherlarRlzrtugal and Spain. The sample
period starts in 1999 at the launch of the European Monetary Union for all countries
considered aside from Greegeiling subsequently in January 2001 andhisrefore
excluded from the analysiuntil this point) and enoapasses events relating ttee

recent financial and sovereign debt crisis.

| restrict consideration to EMU sovereign nations and this sample period given
these countries shared a common currency over this time. ellinigates the need
to disaggregate tspremia associated with default risk from those which could be
related to other factors, most notably currency risk. Controlling for currency risk
would be necessary in a broader sample of countries or by including observations
prior to January 199%vhen sovereign debts across these nations were issued in local
currencies. An alternative approach could be adopted by utiliZdfs; however as
a relatively new form of financial instrument this would shorten the length of the

time series that could be caaesred.
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The returns on EMU sovereign debt are calculated using monthly total return
indices for teryear benchmark bonds made available on Reuters Datastream. These
total return indices are based upon single bonds which are selected to be the most
representative security within this maturity band at each point in time. In general the
benchmark bond is the | atest issue but c
liquidity, issue size and coupon; see Thomson Reuters (2010). The formula adopted

for calculating the total returns indice¥(Y ‘@ as follows

Oh Or 'O
Of 0 p

YGROYR (2-12)

YR pTmm
where 0 ; denotes the clean price of the bond in timé f is the accrued
interest payable to the bond holder following thecexpon dat¥, and"O; the value
of any coupons received from period pto 0. The gross returns on the debt of each
sovereign issuef@and for each montf(®) are @lculated as follows

Y
G

Y Q O8h | (2-13)

and excess returns are calculated as the difference between the return on each
nati onos benchmar k udaebttinvestmedt int ahb&richmarin an

securities issued and guaranteed by the German Governfenb{o i)

OOOMAO 61 EY' QO 'Y Q00 i, (2-19)

®The clean price plus accrued interest is referre

9 Where an annualised return is referred to this is calculated usinghlgnaeturns as p
Y'Q 080k p
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In addition to excess returns the dataset also consists of annual data on
budgetary fundamentals (budget deficits and outstanding government debts, both as a
ratio of GDP), monthly averages tife YTM on tenyear benchmark delfor each
issuer and montiiltotal return data for Euro and US dollar denominated corporate
bonds indices. The countspecific fiscal indicators were sourced from the
European Commi s s i-econdnge dasabasey AMECOn avbilst ahe
additional financial market data is tak&om Reuters DatastreamDetails of all

variables used are providedTable2-12 of Appendix A

Two default factors are utilised to approximate aggregateuttef The first is
the difference in monthly total return on a broad index of EMU BBB corporate bonds
and that of a comparable AAAA index; both with a base currency of Euros. The
second is the difference in monthly return on a broad index of US BBiede
bonds and that of a comparable AA index; with a base currency of US dollars.
Monthly total returns for each index are calculated in a similar fashion to that for
benchmark sovereign debt although the corporate bond indices are maintained by

Bark of AmericaMerrill Lynch and made available for download via Datastr@8am

This choice of defaulfactorsis motivated bythe empirical literature which
examinesthe relative returns on corporate bonds/idence from this literature
suggests that risk pr@a on corporatéonds of different issuershare a significant
degree of variation and that this variation can be approximated by observed

differences in the returns on broad indices of corporate bonds. However, whilst

% Details on the rules and methodology adopted to construct these indices are available at

http://www.mlindex.ml.com/
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several studies utilise data on d&porate bonds | also calculate a separate default

factor based upon indices of EMU corporate bonds.

A factor related to unexpected changes in interest rates, or term risk, is not
included. This chapter focuspsncipally upon explaining crossountrydifferences
in theexcess returngn sovereign debt securities on the basis otldgree of default
risk each issuer represents. The analysis presented therefore focuses exclusively on
tenyear benchmark bonds during the sample period and does noteroatidr
points on the term structure. Whilst expanding beyond theean point would
increase the sample size it would also necessitate that risk corrections are carried out
to isolate default from term premia and hence serve to distract from thal deatrs

of study.

2.4.2. Summary Statistics: Excess Returns, Default Factors & Budgetary

Fundamentals

Table 2-1 outlines summary statistics for excess returns ory¢éan EMU
sovereign debt over the following time pemsodlanuary 1999 to December 2007,
January 1999 to September 2009 and January 1999 to June 2012. The first period
runs from the launch of the EMU in January 1999 up to December 2007, a period
during which markets are adjudged to have only loosely discrigdnacross
sovereign issuers in terms of the default risk they represented, see De Grauwe and Ji
(2012). The second period includes data relating to the global financial atsis
ends in September 2009, whilst fiveal periodcovers the EMU sovereigrebt crisis

until June 2012 when the European Central Bank pledged-sagde liquidity
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support toEMU sovereign issuers in the form of Outright Monetary Transactions

(OMT).

| considerinitially summary statistics for the period of January 1999 to
Decemler 2007. The (equally weighted) average excess return on EMU sovereign
debt over this period was 0.035% per month or approximately 0.42% per &nnum
On the basis of a standard deviation of 0.25% | reject the null hypothesis that this
excess return iequal to zero based upon a conventiondaést. Excess returns are
positive across all issuers and statistically significant at conventional levels in the
cases of Austria, Belgium, Greece, Portugal and Spain. The issuer with the largest
excess returns ovehis period is Greece, 0.072% per month or 0.87% per annum.
The smallest average excess return is that of France which is 0.005% per month, or
0.06% per annum, and for which | cannot reject the null that this value is equal to

Zero.

2L For reference, the average monthly total return oryésm Geman benchmark debt was 0.40% per
month, or 4.97% per annum for this period and 0.44% per month (4.42% per annum) over the full

sample period of January 1999 to June 2012.
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Table 2-1

Summary Statistics for Monthly Excess Returns on Ten-Year EMU Sovereign Debt

Autocorrelation
Sample Period & Issuer Mean Stan‘dal.rd mimum  Maximum Number'of
Deviation Observations Las1 Lag? Lag 12
g g g
January 1999 - December 2007

Austria 0.036% 0.20% -0.84% 0.78% 108 -0.095 0.016 -0.205
Belgium 0.039% 0.20% -0.66% 0.69% 108 -0.172  0.043  0.012
Finland 0.021% 0.19% -0.70% 0.64% 108 -0.172 -0.055 0.077
France 0.005% 0.34% -1.68% 1.04% 108 -0.441 0309 0.020
Greece 0.072% 0.25% -0.66% 0.86% 84 0.076 -0.103 0.134
Ireland 0.028% 0.25% -0.84% 0.78% 108 -0.217 -0.079 -0.042
Italy 0.035% 0.25% -0.75% 0.65% 108 -0.227 -0.008 0.045
Netherlands 0.027% 0.18% -0.63% 0.56% 108 -0.194 0.170 -0.009
Portugal 0.062% 0.37% -0.81% 2.31% 108 -0.262 -0.056 -0.156
Spain 0.034% 0.18% -0.49% 0.53% 108 -0.085 0.081 0.046
Equally Weighted Average  0.035% 0.25% -1.68% 2.31% 1056 - - -
January 1999 - September 2009
Austria 0.016% 0.42% -1.70% 2.28% 129 0.055 0.229 -0.038
Belgium 0.052% 0.55% -1.77% 4.69% 129 0.318  0.029 -0.034
Finland 0.013% 0.30% -1.43% 1.09% 129 0.033 0.242 -0.021
France -0.0003% 0.38% -1.68% 1.54% 129 -0.286  0.189 0.072
Greece 0.027% 1.01% -5.02% 5.08% 105 0.252  0.310 0.047
Ireland -0.022% 0.99% -5.95% 5.82% 129 0.161 0.010 0.039
Italy 0.024% 0.52% -2.62% 2.52% 129 0.159 0.237 0.007
Netherlands 0.020% 0.34% -1.38% 1.97% 129 0.046 0.120 0.040
Portugal 0.048% 0.68% -1.88% 3.22% 129 0.022 0.021 0.032
Spain 0.021% 0.44% -1.69% 2.57% 129 0.189 0.088 0.051
Equally Weighted Average  0.020% 0.60% -5.95% 5.82% 1266 - - -
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Table 2-1 (cont.)

Summary Statistics forMonthly Excess Returns on Ten-Year EMU Sovereign Debt

. Autocorrelation
Sample Period & Issuer Mean Stan_da_rd Minimum  Maximum Number_ of
Deviation Observations Lagl Lag? Lagl2
g ag ag
January 1999 - June 2012
Austria -0.004% 0.59% -2.66% 2.28% 162 -0.083 0.223 0.127
Belgium 0.005% 1.09% -5.70% 4.69% 162 0.007 -0.075 0.139
Finland 0.003% 0.35% -1.43% 1.09% 162 -0.120  0.191 0.062
France -0.037% 0.59% -2.58% 1.76% 162 -0.220  0.092  0.004
Greece -1.131% 6.68% -45.51% 27.58% 138 -0.182  0.154 0.084
Ireland -0.128% 2.56% -13.93% 12.07% 162 -0.034 -0.008 0.045
Italy -0.094% 1.75% -10.82% 7.88% 162 0.031 -0.061 -0.011
Netherlands 0.008% 0.39% -1.38% 1.97% 162 -0.118 0.066  0.020
Portugal -0.216% 3.46% -14.60% 19.62% 162 -0.106  0.126  -0.067
Spain -0.139% 1.74% -8.87% 5.49% 162 -0.127 -0.038 0.058
Equally Weighted Average -0.159% 2.57% -45.51% 27.58% 1596 - - -

Notes: FExcess returns are calculated as the difference between the monthly total veturn on ten-year, euro-denominated benchmark

sovereign debt for each issuer relative to Germany, the figures reported are the averages of these monthly returns over the sample periods
shown for each issuer. Calculations are based upon data sourced from Reuters Datastream who are also responsible for the selection of

the benchmark securities.
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Next | consider the summary statistics which include the period up to
September 2009. From this point the nature of returns on sgwedtebt changed
given the onset of the global financial crisis, the (equally weighted) average excess
return on EMU sovereign debt over this period is now calculated as 0.020% per
month, or 0.24% per annum, but given the increase in the standard deofatien
data series it is not possible to reject the null hypothesis that this value equals zero.
Such findings are similarly characteristic of excess returns calculated on an
individual issuer basis which are now smaller and exhibit larger standardidesiat
againmeaning that the null hypothesis of zero excess retanmot be rejectefbr

any individual issuer.

Finally, the summary statistics for the full sample period make clear the
significant impact of the European sovereign debt cdsiselativebond pricing in
the EMU. Average excess returns are now negative and with a substantial increase
in their standard deviation. Of notable interest isléinge negative monthly return
observed in May 2012 when holders of Greek benchmark debt experielussdoh
45.51% on their holdings. This coincided with the Greek governagmeing a
write-down of certainoutstanding financial obligations with its creditors. The
average monthly excess returns on debt issued by Ireland, Italy, Spain and Portugal
were similarly negative when considering this longer sample period, with excess
returns 0f-0.13%,-0.094%,-0.14% and-0.22% respectively. In contrast the returns
on the benchmark debt of Belgium, Finland and the Netherlands were marginally
positive, 0.005% 0.003% and 0.008% respectively, thereby demonstrating the

growing divergencem excess returnscross issuers
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Table 2-2 reportscorrelation matrices for excess returns over the following
sample periost January 2061 to December 2007, January 2008 to September 2009
and October 2009 to June 2012. These sample periods are chosen to demonstrate the
changing nature of the correlation structure between sovereign issuers over the
sample period. The summasiatistics demonstrate the high degree of correlation in
the excess returns series across sovereign issuers and the changing nature of these
correlations. The average pairwise correlations across all issuers are 0.66, 0.74 and
0.39 for the periods consced and range from 0.52 to 0.84 for the period ending in
December 2007, 0.52 to 0.91 for the financial crisis period ending in September 2009

and-0.39 to 0.79rom October 2009 to June 2Q12

?2 The period of calculation runs from January 2001 and not January 1999 to alloetutres on

Greek sovereign debt to feature in the Table.
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Table 2-2

Correlation Matrices of Excess Returns on 10 year EMU Sovereign Debt

January 2001 - December 2007 Austria Belgium Finland France Greece Ireland Italy Netherlands Portugal Spain

Austria 1.00

Belgium 0.83 1.00

Finland 0.68 0.65 1.00

France 0.58 0.62 0.59 1.00

Greece 0.80 0.75 0.65 0.61 1.00

Ireland 0.69 0.74 0.74 0.58 0.63 1.00

Italy 0.73 0.65 0.62 0.58 0.82 0.63 1.00

Netherlands 0.66 0.63 0.63 0.58 0.56 0.56 0.59 1.00

Portugal 0.68 0.67 0.58 0.52 0.70 0.57 0.70 0.81 1.00

Spain 0.78 0.84 0.62 0.57 0.66 0.67 0.59 0.61 0.67 1.00
January 2008 - September 2009

Austria 1.00

Belgium 0.57 1.00

Finland 0.88 0.68 1.00

France 0.79 0.53 0.70 1.00

Greece 0.86 0.54 0.81 0.75 1.00

Ireland 0.77 0.52 0.53 0.68 0.72 1.00

Italy 0.87 0.63 0.89 0.72 0.84 0.54 1.00

Netherlands 0.80 0.65 0.76 0.83 0.90 0.75 0.82 1.00

Portugal 0.88 0.61 0.74 0.77 0.81 0.88 0.78 0.82 1.00

Spain 0.65 0.70 0.68 0.80 0.80 0.72 0.66 0.91 0.73 1.00
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Table 2-2 (cont.)
Correlation Matrices of Excess Returns on 10 year EMU Sovereign Debt

October 2009 - June 2012 Austria Belgium Finland France Greece Ireland Ttaly Netherlands Portugal Spain
Austria 1.00
Belgium 0.71 1.00
Finland 0.79 0.59 1.00
France 0.65 0.55 0.58 1.00
Greece 0.32 0.25 0.16 0.06 1.00
Ireland 0.44 0.55 0.32 0.30 0.41 1.00
Italy 0.48 0.67 0.37 0.49 0.42 0.52 1.00
Netherlands 0.35 0.23 0.65 0.48 -0.39 0.03 0.08 1.00
Portugal 0.53 0.30 0.30 0.27 0.44 0.48 0.38 -0.16 1.00
Spain 0.48 0.73 0.36 0.29 0.39 0.67 0.79 0.08 0.31 1.00

Notes: Reported are the correlations between the excess returns on ten-vear EMU sovereign debt over alternate time horizons. The average pairwise correlations are (.66, ).74 and 0.39 for the
periods of January 2001 to December 2007, January 2008 to September 2009 and October 2009 to June 2012, respectively. 840, 210 and 330 observations are respectively used in the calculations.
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Table 2-3 exhibits summary statistics for the EMU and US default factors.
Average excess returns in both cases are fountetesmall negative and not
statistically different from zero over the period of January 1999 to December 2007;
such findings are consistent with those of Gebhardt et al. (2005) who report small
differences in the excess returns on US corporate bonds and US iB®adarthe
sample periods which include the start of the financial crisis, returns on BBB rated
corporate bonds, on average, exceeded those ofAAAated bonds in the case of
the US default factor whilst this difference is negative in the case ofMhéfactor,
with neither difference being statistically different from zero. There has also been an
increase in the standard deviation of both series since the start of the crisis. Both
factors exhibit a high degree of correlation, with correlation caeffis ranging

from 0.72 t00.75 across the sample periods considered.

Finally, Table 2-4 displayssummary statistics for the fiscal indicators. For all
countries these indicatordeteriorateover the criss period with average budget
deficits and gross public debts ratios increasing for all issuers. Countries
experiencing particularly large deteriorations threse measures include Greece,
Ireland, Portugal and Spaibut in all cases €xcept for Finlangthe average values
of these indicators are in breach of the reference values stipulated by the Stability
and Growth Pact; a budget deficit ratio of 3% and gross general government debt
ratio of 60%. There is also a high degree of commtryvariationin theindicators
which for gross government detat GDP the values range from 45.40% the case
of Finland to 146.63% for Greece, and freln55% againn the case oFinland to-

15.01% for Irelandvhen considering the period from December 2008 to Jub2. 20
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Table 2-3
Summary Statistics for EMU and US Default Factors

Standard Number of Autocorrelations

Mean .. Minimum Maximum b )
Deviation Observations Lagl Lag2 Lagl2

January 1999 - December 2007
EMU BBB - AAA Corporate Bond Spread  -0.0005%  0.34%  -1.68% 1.07% 108 0.142  -0.106 -0.036
US BBB - AAA Corporate Bond Spread -0.0030% 0.64%  -2.79% = 2.62% 108 0.217 0.096 0.015

Default Factor Correlation: 0.73

January 1999 - September 2009
EMU BBB - AAA Corporate Bond Spread ~ -0.02%  0.70%  -5.06%  2.30% 129 0476 0.177 0.014
US BBB - AAA Corporate Bond Spread 0.05% 1.15%  -8.04%  4.90% 129 0.269 0.171 -0.018

Default Factor Correlation: 0.75

January 1999 - June 2012
EMU BBB - AAA Corporate Bond Spread ~ -0.02%  0.71%  -5.06% 2.30% 162 0381 0.119 0.011
US BBB - AAA Corporate Bond Spread 0.08% 1.05%  -8.04%  4.90% 162 0.268 0.165 -0.003

Default Factor Correlation: 0.72

Notes: Default factors are defined as the difference in returns on portfolios of BBB and AAA-AA indices of EMU and US corporate bonds. The
indices used to calculated veturns are maintained by Bank of America - Merill Lynch but were sourced from Reuters Datastream.
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Table 2-4
Summary Statistics on Gross Government Debt and Fiscal Balance Ratios in EMU Member States

Gross Government Debt (% GDP) General Government Fiscal Balance (%GDP)
Mean Stan.da.rd Minimum  Maximum Numbe r_ of Mean Stan_da.rd Minimum  Maximum Number. of
Deviation Observations Deviation Observations
January 1999 - December 2007
Austria 64.75 2.11 60.22 66.82 9 -1.64 1.18 -4.45 -0.05 9
Belgium 98.61 9.38 84.01 113.57 9 -0.31 0.83 -2.49 0.41 9
Finland 42.09 3.03 35.16 45.69 9 3.95 1.60 1.72 7.02 9
France 61.70 3.44 56.94 66.67 9 -2.65 0.85 -4.07 -1.51 9
Greece 102.28 3.96 94.86 107.47 7 -5.23 1.30 -7.59 -3.10 7
Ireland 31.82 6.51 24.62 46.97 9 1.58 1.52 -0.35 4.71 9
Italy 106.39 2.96 103.28 113.01 9 -2.85 1.09 -4.45 -0.83 9
Netherlands 51.58 3.98 45.29 61.13 9 -0.48 1.48 -3.12 1.97 9
Portugal 60.69 7.09 50.67 71.69 9 -4.05 1.05 -6.53 -3.08 9
Spain 48.53 8.19 36.30 62.42 9 0.24 1.22 -1.23 2.37 9
Equally Weighted Average  66.84 25.73 24.62 113.57 88 -1.14 2.87 -71.59 7.02 88
December 2008 - June 2012
Austria 70.25 3.7 63.83 74.56 5 -3.04 1.29 -4.49 -0.93 5
Belgium 95.48 3.59 89.20 99.94 5 -3.41 1.50 -5.54 -1.01 5
Finland 45.40 6.63 33.94 53.14 5 -0.55 2.64 -2.49 4.39 5
France 80.85 7.42 68.21 90.05 5 -5.56 1.61 -7.54 -3.33 5
Greece 146.63 24.07 112.90 176.68 5 -10.60 2.87 -15.63 -6.82 5
Ireland 84.00 26.90 44.50 117.62 5 -15.01 8.59 -30.86 -7.36 5
Italy 117.48 6.68 106.09 126.51 5 -3.92 1.02 -5.45 -2.71 5
Netherlands 63.86 3.59 58.46 68.84 5 -3.67 2.25 -5.60 0.52 5
Portugal 97.56 16.66 71.69 119.07 5 -6.65 2.86 -10.15 -3.63 5
Spain 64.52 15.09 40.17 86.09 5 -8.58 2.32 -11.18 -4.50 5
Equally Weighted Average 86.60 31.21 33.94 176.68 50 -6.10 5.27 -30.86 4.39 50

Notes: The data shown are extracted from the European Commission's Annual Macroeconomic Database (AMECQO). Both gross government debt and the general government fiscal
balance are measured in accordance with the Excessive Deficit Reporting procedures outlined by the Stability and Growth Pact. Both variables are calculcated as a proportion of
national GDP.
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2.4.3. Principal Components Analysis of Excess Returns on EMU Sovereign
Debt

To investigate further the correlation structure of excess returns across issuers |
utilise Principal Components Analysis (PLA PCA allows a set opotentially
correlated obervations to be reduced into a set of linearly uncorrelated vediled
Principal Components (PCs). This transformation is conducted such that the first PC
of the data series represarthe linear combination of the data whigxhibits the
largest posble variance, whst the second PC is calculated to hake largest
variance of linear combinationghich areconstrained to be orthogonal to the first

PC,with this process being repeatetien calculating further PCs.

Table 2-5 reports the variance explained by the first fo@skf the excess
returns series over the alternate sample periods considered. For the periods of
January 2001 to December 2007 and January 2008 to September 2009 the first PC
explains a high proportion of the total variation in EMU excess returns (69% and
77% respectively) with further PCsapturing only marginabdditional variation
exhibited by the data seriesThis demonstrates the strong degree of joint variation
which existsin EMU sovereign debt markets aredhoesthe findings of existing
studies in the literatureln contrast, the first PC calculated oviee period October
2009 to June 2012 explains only 48% of the series variance with the second PC

accounting for a furthre20%.
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Table 2-5
Principal Components Analysis: Excess Returns on EMU Sovereign Debt

. Proportion of Total =~ Cumulative Variance
Principal Components:

Variance (%) Explained (%)
January 2001 - December 2007
1 0.69 0.69
2 0.06 0.76
3 0.06 0.81
4 0.05 0.87
Residual 0.13 1.00
January 2008 - September 2009
1 0.77 0.77
2 0.07 0.84
3 0.06 0.90
4 0.04 0.94
Residual 0.06 1.00
October 2009 - June 2012
1 0.48 0.48
2 0.20 0.68
3 0.10 0.78
4 0.06 0.84
Residual 0.16 1.00

Notes: This table reports the proportion and cumulated variance explained by the

first four principal components of the excess returns data series. The number of

observations for each period are 84, 21 and 33.

Figure 2-1 plots the loadings of the first two PCs across sovereignerssu
during the period which includebe EMU sovereign debt crisisThe first PC is
found to load almost uniformly across all issuers and hence could be interpreted as
capturing a parallel shift factor in the excess returns series, a similar feature was
found to be characteristic of sovereign CDS premia as demonstrated by Longstaff et
al. (2011). In comparisorthe second PC loads positively on the excess returns of

Austria, Belgium, Finland, France and the Netherlands, and negatively on those of

Greece, Ireland, ltaly, Portugal and Spain. Hence the secondapgearsto
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discriminate between developments in Southern and Northern memberostates

this period
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First and Second Principal Components of Excess Returns on EMU Sovereign Debt: October 2008 to June 2013
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Time-series plots of the first PC alongside the EMU default factor are shown in
Figure 2-2, Figure 2-3 and Figure 2-4 for the alternate sample periods. The
correlations between these PCs and the EMU default factor series are 0.36, 0.73 and
0.53, respectively, demonstrating a tenderfor the excess returns oMU
sovereign debt to move in line withis default factor. The correlation coefficient
between the US anEMU default factors is higfor the full sampleperiod (0.71),
but the US factor only exhibits loweorrelations of B0, 0.48 and 0.14 with the first

PC of the exces®turns series over these periods.
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Figure 2-2

First Principal Component of Excess Returns and EMU Default Factor: January 2001 - December 2007
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EMU Defaul Factor, %

Figure 2-3
First Principal Component of Excess Returns and EMU Default Factor: January 2008 - September 2009
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Figure 2-4
First Principal Component of Excess Returns and EMU Default Factor: October 2009 - June 2012
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2.4.4. Measuring Systematic Default Risk: Default Betas

To approximate the magnitude of systematic default risk each sovereign issuer
represents the sensitivity of the excess returns on itgei@ndebt to each dailt
factors is calcul ated; this sensitivity
default betas measure the covariance of excess returns on sovereign debt with the
relative returns on BBB and AAAA rated corporate bonds which are taken to
approximate aggregate default risks which investacebut cannot diversify away.
Default betas arebtainedboy r egressing each 1 ssuerds

EMU and US default factors and a constant:

DWOQi {EEQd 6T 'TQ Q06 & 6 "0 @o & (2-15)

These regressions are estimated on a rolling basis using up to 60 months (five
years) of prior data and only when there are at least 24 months (two ye@tsiyio$
available for estimation. This means that the first reported default beta is estimated
using data from January 1999 to December02@0r all issuers excluding Greece)
and the final estimate isalculatedusing information from July 2007 to Ju@@12.
Default betas are calculated on a rolling basis to allow for time variation in their
values,in a manner consistentith the approach adopted by other studies in the

literature, e.gGebhardt al. (2005), Lin et al. (2011) and Klein and StellnerdR01

Summary statistics relating toutcome of this estimation procedure are
outlinedin Table2-6. Forthe period of January 2001 to December 2007 average
default betas for each issuer and both defaudtofa are positive and there is
heterogeneity across issuer in thestimatedmagnituds. For the EMU faatr the

estimated default betaange from 0.06 in the case of France and the Netherlands, to
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0.25 in the case of Greece and 0.22 for Portugal, velvdgage default betas based
upon the US default factor range from 0.01 for the Netherlands to 0.11 for Greece
over this period. The estimated default betas are higher in the sample period running
from January 2008 to September 2009 #rel meart-statistcs are higher than the
critical values associated with conventional levels of statistical significance in the
case of both default factors. For this period there are again differences across issuers
in average default betas which in the case of the EMitbfaange from 0.22 for
Finland and France to 0.90 for Greece and for the US factor from 0.07 for Finland to
0.41 againfor Greece. The estimated default betas are observed to be the largest
during the sovereign debt crisis and exceed the sample avieradhe cases of

Greece, Ireland, Italy and Portugal.

Finally, Table 2-7 demonstratethe positive correlation between default betas
and gross government detbtGDP ratios, which are 0.26 and 0.43 for EMbd US
default betas from January 2001 to December 2007, and the negative correlation
between default betas and fiscal balatee&DP ratios across issuerf).27 and-

0.33 for EMU and US default betas, respectively, over the same period; indicating
that the estimated default betas and budgetary fundamentals share common
informationaboutdefault risk amongst EMU issuers. For the latter sample periods
the correlation between EMU @S default betas, and gross goveent debto-

GDRP ratios is found to beewy high, 0.80 and 0.74espectively, demonstrating the

scale ofoverlap in thananner of risks these measuregresent.
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Table 2-6
Summary Statistics, Default Betas: EMU & US Default Factors

EMU Default Factor US Default Factor
Standard  Mean .. . Number of Standard Mean .. . Number of
Mean L. .. Mmimum Maximum . ean . .. Miimum Maximum .
Deviation t-statistic Observations Deviation t-statistic Observations

January 2001 - December 2007

Austria 017  0.07 1.76 0.08 0.40 84 0.08  0.03 1.88 0.04 0.16 84
Belgium 0.13  0.06 1.44 0.04 0.34 84 0.06  0.02 1.36 -0.01 0.16 84
Finland 0.10  0.04 1.41 0.03 0.24 84 003 001 1.04 0.00 0.06 84
France 0.06  0.06 0.92 -0.22 0.16 84 0.04  0.02 1.03 0.00 0.11 84
Greece 025  0.07 2.11 0.13 0.42 60 0.11 0.04 1.81 0.05 0.19 60
Ireland 019 0.16 1.62 0.08 0.74 84 0.01 0.06 0.78 -0.15 0.12 84
Italy 013 0.08 1.55 -0.26 0.30 84 0.06  0.04 1.38 -0.05 0.13 84
Netherlands 0.06  0.02 0.97 0.02 0.12 84 0.01 0.04 0.70 -0.10 0.08 84
Portugal 022  0.09 2.17 0.09 0.51 84 0.06  0.06 1.74 -0.10 0.17 84
Spain 0.09  0.04 1.92 -0.07 0.27 84 0.04  0.03 1.50 -0.06 0.13 84
Equally Weighted Average  0.14  0.10 - -0.26 0.74 816 0.06  0.08 - -0.15 0.62 816
January 2008 - September 2009

Austria 036  0.11 7.16 0.28 0.46 21 0.15  0.04 4.16 0.04 0.21 21
Belgium 042  0.18 5.10 0.27 0.77 21 0.16  0.07 2.73 0.05 0.27 21
Finland 022 008 3.64 0.16 0.34 21 007  0.04 2.28 -0.03 0.13 21
France 022 0.08 4.63 0.14 0.41 21 0.08  0.05 2.47 0.02 0.15 21
Greece 090 034 9.20 0.50 1.15 21 0.41 0.13 5.41 0.19 0.59 21
Ireland 057 025 5.59 0.21 0.88 21 012  0.10 2.17 -0.05 0.32 21
Italy 056  0.19 8.07 0.29 0.80 21 026  0.07 5.41 0.11 0.35 21
Netherlands 027 0.12 4.89 0.38 0.38 21 0.11 0.03 2.93 0.03 0.15 21
Portugal 052  0.16 5.91 0.34 0.73 21 019  0.07 3.05 0.06 0.31 21
Spain 036 015 4.57 0.22 0.68 21 0.13  0.07 2.35 0.01 0.24 21
Equally Weighted Average 044  0.23 - 0.14 1.15 210 017  0.12 - -0.05 0.59 210
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Summary Statistics, Default Betas: EMU & US Default Factors

Table 2-6 (cont.)

EMU Default Factor

US Default Factor

Standard Mean .. . Number of Standard Mean .. . Number of
Mean L. L. mimum Maximum . . L. nimum Maximum )
Deviation t-statistic Observations Deviation t-statistic Observations
October 2009 - June 2012

Austria 0.48 0.02 6.75 0.45 0.53 33 0.21 0.01 4.16 0.20 0.23 33
Belgium 0.40 0.06 2.80 0.32 0.51 33 0.14 0.01 2.73 0.11 0.16 33
Finland 0.24 0.01 4.61 0.22 0.27 33 0.14 0.00 2.28 0.13 0.14 33
France 0.23 0.02 3.81 0.19 0.27 33 0.06 0.00 2.47 0.05 0.07 33
Greece 1.46 0.63 3.05 0.89 0.89 33 0.56 0.19 541 0.36 1.06 33
Ireland 0.94 0.14 3.24 0.62 1.12 33 0.10 0.04 2.17 0.02 0.14 33
Italy 0.77 0.18 5.56 0.58 1.23 33 0.37 0.04 541 0.33 0.48 33
Netherlands 0.30 0.02 5.35 0.31 0.31 33 0.13 0.00 2.93 0.12 0.13 33
Portugal 0.70 0.12 2.78 0.50 0.99 33 0.17 0.04 3.05 0.12 0.29 33
Spain 0.52 0.14 2.82 0.31 0.83 33 0.12 0.02 2.35 0.08 0.18 33
Equally Weighted Average  0.60 0.44 - 0.19 1.23 330 0.20  0.16 - 0.02 1.06 330

Notes: Default betas are estimated by regressing monthly excess returns on either the EMU or US default factor and a constant for each issuer. These regressions are

estimated on a rolling basis using up to 60 months (five years) of prior data and only when there are at least 24 months (two years) of returns are available. For all countries
the first default beta estimated relates to January 2001 except in the case of Greece for which the first beta estimate is for January 2003. Default factors are defined as the
difference in returns on portfolios of BBB and AAA-AA indices of EMU and US corporate bonds.
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Table 2-7
Correlation Matrices of Fiscal Indicators, EMU Default Betas & US Default Betas

January 2001 - December 2007  Gross Govt. Debt, %GDFP  Fiscal Balance, %GDP EMU Default Beta US Default Beta

Gross Govt. Debt, %GDP 1.00

Fiscal Balance, %GDP -0.63 1.00

EMU Default Beta 0.26 -0.27 1.00

US Default Beta 0.43 -0.33 0.66 1.00
January 2008 - September 2009

Gross Govt. Debt, %GDP 1.00

Fiscal Balance, %GDP -0.43 1.00

EMU Default Beta 0.63 -0.58 1.00

US Default Beta 0.67 -0.36 0.76 1.00
October 2009 - June 2012

Gross Govt. Debt, %GDP 1.00

Fiscal Balance, %GDP -0.21 1.00

EMU Default Beta 0.80 -0.36 1.00

US Default Beta 0.74 0.01 0.82 1.00

Notes: Reported are the sample correlations between the Gross Government Debt-to-GDP ratio, fiscal balance-to-GDP ratio, EMU Default Beta and US Default beta
Jor all issuers. The number of observations used in each case are 810, 210 and 330.
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2.5 Portfolio Approach: Fiscal Indicators and Default Betas
In this section gortfolio approach is adopted to examine th&eekto which

default betas and fiscal indicators can explain differences in the excess returns on
EMU sovereign debt and how these variables are themselves related. Ranked
portfolios are constructed by sortirepvereignissuerson the basis of a certain
variable of interestgither fiscal indicators or default betas, the properties of these
portfolios arecomparedto analyse the extent to which they overlap in the risk
exposures theyepreseniand whether these variableme systematically related to

variation in exces returns on EMU public debt securities.

2.5.1. Description of Methodology

| construct prtfolios of longterm EMU sovereigrdebt using the following
procedure: for each month in the sampkortall sovereignissuers by a particular
variable of inerest, i.e. its default beta, gross government-tte@DP ratio or fiscal
balanceto-GDP ratio. The issuers are then divided into two portfolios of
approximately equal size by comparing the variable of inteviéstits median value
across all issuerfor this period t her eby generating fAHiIi gho
benchmarkEMU sovereign debt. | then calculate excess returns for each portfolio as
the equally weighted average of the observed returns of the bonds within each
portfolio over the next mah. | similarly calculate an equally weighted average of
all other (unsorted) variables of interest in my sample and finally, | calculate the
time-series averages for each variable and the excess returns on each portfolio for

alternate sample periods.
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As notedby Fama and Macbeth (1973) analysing the properties of portfolios in
comparison to individual securites f f er s a sol uib-va@ami atbol e s ®
problem which results from the fact that the true valu¢ dbr each security is
unknown and wenust work with its estimated value. Furthermore, Cochrane (2005)
highlights that betas associated with portfolios of assets may dre stable over
time and that adoptingn approach based upon portfolios of assets also closely
mimics what financial inveers do in practice. However, given the crgsstional
dimension considered here is small comparison to studies which consider
corporate bonds or common steckneasurement error may still characterise the

betas calculated at a portfolio level.

2.5.2. Portfolio Approach: Results

The outcomes of the sortimrocedureare presented inrable 2-8 and Table
2-9 for EMU and US default factors, respectively. Theo@dd procedure is
unsurprisingly successful in generating portfolios with distinct values for the sorted
variable of interest which increase in value from the low to the high portfolio and can
be regarded as statistically different from each other. @#tgr interest are the
characteristics of these portfolios in relation te pther (unsorted) variables and in
this casehe constructed portfolios demonstrate the overlaps which exist between the
measures of systematic deltarisk and fiscal indicators.Portfolios of securities
constructed so as to contain issuers with higher default betas are similarly
characterised by larger budget deficits and higher gross debt ratios than countries
with lower default betas, with these differences being statisticadjgificant at

conventional levels. Conversely, portfolios constructed so as to contain issuers with
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weaker fiscal circumstances are characterised by higher degrees of systematic default
risk, with these differencemgainbeing statistically significardt conventional levels
On the basis of this evidence it is apparent that the fiscal indicators and default betas

embody similar forms of risk

For the period of January 2001 to December 2007, average excess returns
increase from the low to higbortfolio but only in the case of portfolios constructed
by ranking on tk basis of US default betagross government debd-GDP ratios
and YTM is this difference statistically significant at the 10% level. The average
differencesin excess returns of 0.015% paonth for the gross government détt
GDP potfolio, 0.020% per month for US default betasd 0.017 for YTMamply
risk premia of approximately 0.18%,24%and 0.20% per annum, respectively for

bearing default risk in EMU sovereign debt markets dvisrperiod.
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Table 2-8
Ranked Portfolios of EMU Sovereign Debt: EMU Default Factor

January 2001 - December 2007

January 2001 - September 2009

January 2001 - June 2012

Low Portfolio High Portfolio t(diff)

Low Portfolio High Portfolio t(diff)

Low Portfolio High Portfolio t(diff)

Panel A: EMU Default Factor, Default Beta

Observations

EMU Default Beta
Budget Deficit / GDP
Public Debt / GDP
Yield to Maturity

Excess Return
Panel B: Fiscal Balance-to-GDP

Observations

EMU Default Beta
Budget Deficit / GDP
Public Debt / GDP
Yield to Maturity

Excess Return

0.08
-0.23
58.67
4.23
0.025%

0.13
0.96
52.64
4.23
0.025%

84
0.20
224
70.44
4.30

0.038%

84
0.15
-3.57
77.32
4.30
0.038%

11.62
-2.54
1.34
13.95
1.52

1.97
-16.91
5.34
4.80
0.43

128

0.12
-0.86
58.91
4.20
0.027%

0.17
0.38
56.78
4.23
0.027%

105
0.28
-3.16
74.04
4.35

0.016%

105
0.22
-4.51
74.92
4.32
0.015%

13.29
-1.65
0.98
7.20
-0.26

9.10
-6.91
1.97
9.22
-0.35

138
0.17 0.42
-1.69 -4.67
62.38 83.14
3.98 5.26
0.013% -0.39%
138
0.24 0.34
-0.56 -5.89
63.37 90.99
4.04 5.20
-0.111% -0.26%

13.76
-2.64
1.90
5.86
-1.96

9.32
-6.53
2.90
5.59

-0.92



January 2001 - December 2007 January 2001 - September 2009 January 2001 - June 2012

Table 2-8 (cont)
Low Portfolio High Portfolio t(diff) Low Portfolio High Portfolio t(diff)  Low Portfolio High Portfolio t(diff)

Panel C: Gross Govt. Debt-to-GDP

Observations 84 105 138

EMU Default Beta 0.13 0.15 2.61 0.17 0.22 5.66 0.22 0.37 8.22
Budget Deficit / GDP 0.32 -2.86 -5.64 -0.56 -3.52 -2.91 -1.66 -4.74 -3.76
Public Debt / GDP 45.31 85.55 34.63 46.90 87.43 20.30 52.23 94.76 17.83
Yield to Maturity 4.23 4.31 13.82 422 4.46 13.60 4,17 6.26 5.57
Excess Return 0.024% 0.039% 1.65 0.009% 0.033% 1.30 -0.043% -0.33% -1.58

Panel D: Yield-to-Maturity

Observations 84 105 138

US Default Beta 0.12 0.20 12.49 0.15 0.28 11.58 0.19 0.42 11.98
Budget Deficit / GDP -0.07 -2.65 -5.87 -0.63 -3.59 -3.08 -1.42 -5.09 -3.62
Public Debt / GDP 50.42 81.56 8.24 52.30 82.93 4.64 57.45 89.81 6.80
Yield to Maturity 422 434 42.09 4.19 4.39 9.91 3.96 5.26 5.99
Excess Return 0.025% 0.042% 1.82 0.024% 0.017% -0.23 0.009% -0.381% -1.88

Notes: Each month bonds are sorted into portfolios based upon either their default beta, fiscal balance-to-GDP ratio or Gross Govt. Debi-to-GDP ratio. Default betas are
estimated over rolling five-vear periods for each bond. Time-series averages of the characteristics of the constructed portfolios are veported. t-statistics are presented
under a null hypothesis that the calculated differences between the characteristics of each portfolio are equal to zero. Equal weights are used when averaging across
issuers.
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Table 2-9
Ranked Portfolios: US Default Factor

January 2001 - December 2007

January 2001 - September 2009

January 2001 - June 2012

Low Portfolio High Portfolio t(diff)

Low Portfolio High Portfolio t(diff)

Low Portfolio High Portfolio t(diff)

Panel A: US Default Factor, Default Beta

Observations

US Default Beta
Budget Deficit / GDP
Public Debt / GDP
Yield to Maturity

Excess Return
Panel B: Fiscal Balance-to-GDP

Observations

US Default Beta
Budget Deficit / GDP
Public Debt / GDP
Yield to Maturity

Excess Return

0.02
-0.33
50.72
4.23
0.022%

0.04
0.96
52.64
4.23
0.025%

84
0.07
212
79.39
4.30
0.042%

34
0.05
-3.57
77.32
4.31
0.038%

18.95
-2.12
6.33
9.23
1.94

5.79
-16.91
5.34
16.62
1.49

0.03
-1.13
50.72
4.23
0.041%

0.06
0.38
56.78
4.22
0.027%
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105
0.11
-2.88
81.24
4.33
0.002%

105
0.08
451
76.84
4.34
0.015%

14.89
-1.09
3.57
8.15
-1.45

6.47
-6.91
1.97
9.22
-0.35

138
0.05 0.15
-2.81 -3.54
58.69 87.43
4.28 4.96
-0.033% -0.34%
138
0.09 0.11
-0.56 -5.89
63.37 82.67
4.17 5.07
-0.111% -0.26%

16.83
-0.51
5.23
5.01

-2.21

5.26
-6.53
2.90
5.59

-0.92



January 2001 - December 2007 January 2001 - September 2009 January 2001 - June 2012

Table 2-9 (cont.)
Low Portfolio High Portfolio t(diff) Low Portfolio High Portfolio t(diff)  Low Portfolio High Portfolio t(diff)

Panel C: Gross Govt. Debt-to-GDP

Observations 84 105 138

US Default Beta 0.03 0.07 17.13 0.04 0.10 17.13 0.06 0.14 18.08
Budget Deficit / GDP 0.32 -2.86 -5.64 -0.56 -3.52 -2.91 -1.66 -4.74 -3.76
Public Debt / GDP 45.31 85.55 34.63 46.90 87.43 20.30 52.07 94,51 18.08
Yield to Maturity 423 4.30 13.82 4.23 4.32 13.60 4,04 5.20 5.57
Excess Return 0.024% 0.039% 1.65 0.009% 0.034% 1.30 -0.043% -0.33% -1.58

Panel D: Yield-to-Maturity

Observations 84 105 138

US Default Beta 0.04 0.08 12.68 0.05 0.11 13.57 0.07 0.15 16.45
Budget Deficit / GDP -0.07 -2.65 -5.87 -0.63 -3.59 -3.08 -0.07 -5.09 -3.62
Public Debt / GDP 50.42 81.56 8.24 52.30 82.93 4.64 57.45 89.81 6.80
Yield to Maturity 422 4.34 38.30 4.19 4.39 42.82 4.22 4.34 49.09
Excess Return 0.025% 0.042% 1.82 0.027% 0.018% -0.21 0.01% -0.38% -1.88

Notes: Each month bonds are sorted into portfolios based upon either their default beta, fiscal balance-to-GDP ratio or Gross Govt. Debt-to-GDP ratio. Default betas are
estimated over rolling five-year periods for each bond. Time-series averages of the characteristics of the constructed portfolios are reported. t-statistics are presented
under a null hypothesis that the calculated differences between the characteristics of each portfolio are equal to zero. Equal weights are used when averaging across
issuers.
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When the sample pied is extended to September 2009 the differences in
excess returns across the portfolios arelammer statistically differenfrom zero
regardless of the variabtd-interestused to rankhe issuers Finally, for the full
sample period running up tade 2012 and hence including data relating to the EMU
sovereign debt crisis, the difference in portfolio excess returns is negative in all cases
with this difference statistically significant at the 5% levdhen portfolios are
constructed by sorting issiseusing their US default betand at the 10% level of
significance whemr anki ng on EMU def aul t. Exeesst or s
returns are not statistically different across the portfolios when portfolios are
constructed on the basis of the fiscal iladiics, hence there is some evidence to
suggest that default betas are better at characterising differences in average returns
on EMU sovereign debt across issuers when the sample period includes the recent

sovereign debt crisis.

Overall, the results basedpon the portfolio methodology suggest that in the
sample period of January 2001 to December 2007 investors earned a risk premium of
approximately 0.18% or 0.24% per annum as compensatidretoingdefault risk
in EMU sovereign debt and there was litdeidence to suggest a preference for
either betas or fiscal indicators in characterising differences in excess returns across
issuers over this period. When considering a sample period which includes events
pertaining to the EMU sovereign debt crisis tliféerences in excess returns between
high and low portfolios are found to be negative, reflecting the losses experienced by

investors in holdings of sovereign debt issuednbtionsof weaker credit quality,
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and the results indicate some preference fdaule betas in characterising the

differences in returns across issuers over this time period.
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2.6. Fama and Macbeth CrossSectional Regressions

2.6.1. Description of Methodology

In theory, knowledge of the magnitude of systematic risk each issuer represents
shouldbe sufficient to explain crossectional differences in observed excess returns.
In this section asset specific data is utilised to run esestional regressions of the
excess returns ofiscal indicator,default betasand/or the YTM on the benchmark
bonds of each issuer. This approdicrdore utilisesthe variation in betas arical
indicatorswhich might existwithin portfolios,are potentially relevant for elaining

differences in returns but subsequently ignored when a portfolio approacipiscido

The relationship between excess returns, default betas and the fiscal indicators
is examined using the cresectional regression approach pioneered by Fama and
Macbeth (1973). This methodology involves running multiple esassional
regressions foone month aheahssetspecific) excess returns a@ombinations of
default betas, fiscal indicators and the YTM on boatleach month in the sample
period these cross sectional regressions taking the following general form:
00w MU OEGI

| 1 0QQ006 Wp 6 Qo (2-16)

00 BORAGH BV -5

where O O M A 0&d;1  is the one motth aheadexcess return on each
i ssuerds ten year benc RO dap o teddefaudt| at i v
beta for the issuer for the mordk time 0 based upon a timgeries regression of its

excess returns on either the EMU d8 default factor over the preceding 24 to 60
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months,"0Qi DO @ QcydGowé&d r esponds to the indicator

overall fiscal position, i.e. either gross government -det@DP ratio or the budget
deficit-to-GDP ratioand @ Y j, is the YieldTo-Maturity on the ten year benchmark
security of each issuer The time series averages of the estimated sk

conventional Fama and Macbeth standard eoesutilised to examine the relative

informativeness oéach tpe of variablen explainingdifferences irexcess returns:

: FobE e .,EY — (2-17)

P

~
Fama and Macbeth standard errors correct for eessonal depender in

the returns across issugsgePetersen (2007 n feature which has been identified in

the previous section as characteristic of the excess returns series in EMU sovereign

debt. The sampling variation in the coefficients estimated is calculafeliicass:

= — (2-18)

Time series averages ofstatistics based upon the expressions in equation
(2-18) and the timeseries average?Pf these the regressions are also calculated and

reported on separately for the sample periods considered.

2.6.2. Results

The resultof the Fama and Macbeth cressctional regessions arpresented
in Table 2-10. PanelA displays results for the sample period of January 2001 to
December 2007 anBanel Bfrom January 2001 to June 201Zor both sample
periods multiplespecifcations are estimatedising onlythe fiscal indicatorsthe
estimated default betasobaond6s YTM as well as joint

combinations of these three types of variable.
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Table 2-10
Fama and Macbeth Cross-Sectional Regression Results

Gross Govt. Debt,

Fiscal Balance, %GDP EMU Default feta US Default feta Yield-to-Maturity Average R®

%GDP
Panel A: January 2001 - December 2007
Fiscal Balance Only -0.0000319* - - - - 0.18
(1.82)
Gross Government Debt Only 0.00000330* - - - 0.19
(1.71)
Joint Fiscal Indicators Specification -0.0000226 0.00000211 - - - 0.29
(1.10) (0.99)
EMU default betas only - - 0.000501 - - 0.20
(0.50)
US default betas only - - - 0.00314* - 0.19
(1.67)
Fiscal Indicators & EMU default betas -0.0000240 0.00000200 -0.000446 - - 0.42
(1.15) (0.92) (0.49)
Fiscal Indicators & US default betas -0.0000197 0.00000108 - 0.00248 - 0.42
-(0.81) (0.51) (1.06)
YTM Only - - - - 0.00125* 0.24
(1.72)
YTM, Fiscal Indicators & US default betas 0.00000148 -0.00000146 - 0.000749 0.00201* 0.56
(0.05) (0.62) (0.26) (1.82)
Y TM, Fiscal Indicators & EMU default betas -0.00000646 -0.000000380 -0.00100 - 0.00177%* 0.53
(0.30) (0.17) (1.09) (1.95)

136



Gross Govt. Debt,

Table 2-10 (cont.) Fiscal Balance, %GDP %GDP EMU Default feta US Default feta Yield-to-Maturity Average R’
Panel B: January 2001 - December 2012

Fiscal Balance Only 0.000373 - - - - 0.20
(1.23)

Gross Government Debt Only - -0.0000789* - - - 0.22

(1.84)

Jomt Fiscal Indicators Specification 0.0000601 -0.0000762* - - - 0.35
(0.40) (1.80)

EMU default betas only - - -0.0087771%%* - - 0.27

(2.46)
US default betas only - - - -0.0173187** - 0.23
(2.11)

Fiscal Indicators & EMU default betas -0.0000508 0.00000609 -0.00811%** - - 0.47
(0.39) (0.19) (2.08)

Fiscal Indicators & US default betas 0.000314 -0.0000144 - -0.0109 - 0.39
(1.14) (0.406) (1.47)

YTM Only - - - - -0.00153 0.31

(1.46)

YTM, Fiscal Indicators & US default betas 0.000272 0.0000169 - -0.0102 0.000443 0.62
(0.91) (0.84) (1.27) (0.33)

YTM, Fiscal Indicators & EMU default betas -0.0000425 0.0000192 -0.00674%* - 0.00120 0.59
(0.30) (0.69) (1.62) (0.72)

Notes: This table presents the results from Fama and Macbeth cross-sectional regressions whereby the excess returns on individual securities are regressed on cither fiscal
indicators and/or default betas each month in the sample period. The reported point estimates are the time-series averages of the monthly estimates over alternate sample
periods. t-statistics are reported beneath the point estimates which are calculated using conventional Fama and Macheth standard errors, i.e. correcting for cross-sectional
dependence. * 10% Significance, ** 5% Significance, *** 1% Significance
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The results relating to the period of January 2001 to Decemberr@idddrce
those based upon the portfolio methodolqgggsented irPanel Aof Table 2-10.
When considered in isolation from default betas, the fiscal batarG®P ratio and
the gross government detotGDP ratios are both significant at the 10% level in
explaining crossountry differemes in returns over this periodhe estimated
coefficients suggest that disparity across issuen thdr fiscal balanceratio of -
4.50% is associated with a risk premium of approximately 0.19% pemnmawhilst a
differencein the gross government deiot GDP ratio of 40%equates to a premium
of 0.16% per anunft. The evidence suggests these fiscal indis@mbody similar
forms of risk as neither is statistically significant at conventional levels when
considered in a joint specification which explains, on average, 29% ofsaotsnal

differences in onenonth ahead excess returns over this sample period.

| consider next the alternative measures of systematic default risk for each
issuer, as presented bimB) and US default betasThe coefficient for EMU default
betas whilst positive is not statisticalligsificant from zero at conventional levels;
this corresponds with the results based upon the portfolio approach, where excess
returns could not be considered as statistically different across portfolios sorted on
the basis of EMU default betas. In costrahe coefficient on US default betas is
positive and statistically different from zero at the 10% level; the results suggest that

an increase in the magnitude of an i ssue.]

23 A deterioration in the fiscal balante-GDP ratio of 4.5% and an increase in gross government
debtto-GDP of 40% corresponds roughly to the difference in the equally weighted average of these
variables for ranked portfolios of high and low values for these indicators; see Panels B and C of
Table2-8 andTable2-9.
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premium of circa 0.19% per annéfiwhich is comparable to the results based upon
fiscal indicators. The averagéiRdicaes that, on average, 19% of ementh ahead
crosssectional variation in excess returns can dxplained by US default betas
alone. Joint specifications which includmoth the fiscal indicators and default betas
over this period demonstrate the overlaps in explanatory power which these two
types of variable represent. In cadrto previousesults no single variable is found

to be statistically significant at convemal levels (despite this previously being the
case) and the joint specification has an averdgef R.42. This again corroborates

the notion that budgetary fundamentals and measures of systematic default risk are

similar in the types of risk which theyeasure.

Results based upon a longer sample period and thereby including events
pertaining to the global financial crisis and EMU sovereign debt crisis similarly
reconfirm the results based upon the portfolio appr¢8eahnel Bof Table2-10). For
the full sample period of January 2001 to June 2012 and considering only the fiscal
indicators as explanatory variablggoss government debd GDP ratios are found
to be statistically significant at the 10%vel when considered either independently
or alongside the fiscal balant@ GDP ratio indicator. In a similar manner both
EMU and US default betas are found to be statistically significant at the 5% level in
characterising excess returns across issuges this period. However, when
included alongside each other in a josgecification therds some evidence to
favour the use of default beta based upon the EMU default factor as EMU default

betas retain their explanatory power in the presence of tba fisdicators which

240.05 corresponds to the difterce in the equally weighted average of US default betas for ranked

portfolios of high and low values for this indicator; see Panef Table2-9.
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now cannot be regarded as statistically different from zero at conventional levels.
Although, he best performing specification for this longer period includes both fiscal
indicators and EMU default betas, a specification which detraiesthat, on
average, 47% of the variation in enm®nth ahead excess returns in EMU sovereign

debts can be explained by measures of default risk.

Finally, | include the yieldo-maturity of teryear benchmark debt from the
previous month for each issuaiongside the estimated measures of systematic
default risk and budgetary fundamentalsAs noted by Gebhardt et al. (2005) a
b o nd o6 go-maturgylcalld be construed as a caédhvariable for other influence
in relative bond pricing, such as diffeoss in liquidity or tax treatmentFor the
period which omits therisis this variable enters with a positive coefficient and is
statistically significant at conventional levels when included alongside default betas.
In the extended sample periathe YTM exhibits no statistically significant
explanatory power in explaining the excess returns across issuers and the coefficient
on EMU default betas cannot be statistically distinguished from zero, hence there is
evidence of overlap in the explanatory powéraobonds yieldo-maturity and its
degree of systematic default risk. The results based upon this specification also
suggesthat an average of 59% and 62% of the variation irmoaeth ahead excess
returns can be explained by specifications Whici nc| ude -#o-mhtwitydods vy

alongside default betas calculated using EMU and US default factors, respectively.

2.6.3. Risk-Adjusted Returns

As default betas are estimated with err@do examine the pricing of EMU

sovereign debutilising risk-adjustedreturns following the approach advocated by
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Brennan et al. (1998) and Gebhardt et al. (2005). -Rifksted returns are
calculated for each month and issuer by subtracting from excess returns the product
of estimated default beta3 and therelevant default factor, this exercises

conducted for both EMU and US defaultdmet

YQi QYO®BKT OO MUOERI T J0QQMOO6 & d Ob®O i (2-19)

Using these risladjusted returns Fama and Macbeth regressions are estimated
which excludethe estimated default betas as explanatory variaples they are

utilised in the construction of the dependent variables, tl@ssssectional

regressions aref the following form:
YOI Qyo®@syi |  B—00 DO@RARO DHYR -p (2-20)

Results based upoamsk-adjusted excess returns are preseénh Table 2-11
with Panels A and Ritilising a riskadjustment based upon the EMUfalét factor
and Panels C and D in the casehaf US default factorConsidering first the results
for the period of Janugr2001 to December 2007 (Panels A and C), none of the
previously reported conclusiombiange materially, after controlling for the impact of
default betas the coefficients on the fiscal balance and gross government debt ratios
are not significant at convaanal levels when considering either independently or
jointly with each other.In contrast, he YTM of a bond retains its significance in

characterising returns over these-gaiods following on from the risk correction.
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Table 2-11
Fama and Macbeth Cross-Sectional Regression Resulls: Risk-Adjusted Excess Returns

Gross Govt. Debt, Yield-to-Maturity,

Fiscal Balance, %GDP Average R’

%GDP %o
Panel A: EMU Risk Adjustment, January 2001 - December 2007
Fiscal Balance Only -0.0000280 - - 0.17
(1.61)
Gross Government Debt Only - 0.00000309 - 0.19
(1.56)
Joint Fiscal Indicators Specification -0.0000190 0.00000205 - 0.29
(0.94) (0.94)
YTM Only 0.00123* 0.23
(1.68)
YTM & Fiscal Indicators 0.00000567 -0.00000116 0.00201** 0.43
(0.26) -(0.48) (2.04)
Panel B: EMU Risk Adjustment, January 2001 - December 2012
Fiscal Balance Only 0.0003738 - - 0.20
(1.20)
Gross Government Debt Only - -0.0000781* - 0.22
(1.80)
Joint Fiscal Indicators Specification 0.0000644 -0.0000755* - 0.35
(0.42) -(1.77)
YTM Only - - -0.00105 0.30
-(0.99)
YTM & Fiscal Indicators -0.00006510 -0.00001010 -0.000157 0.49
(0.38) (0.48) (0.13)
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Gross Govt. Debt,

Yield-to-Maturity,

Table 2-11 (cont.) Fiscal Balance, %GDP % GDP % Average R’
Panel C: US Risk Adjustment, January 2001 - December 2007
Fiscal Balance Only -0.0000237 - - 0.17
(1.40)
Gross Government Debt Only - 0.00000291 - 0.17
(1.52)
Joint Fiscal Indicators Specification -0.0000160 0.00000192 - 0.27
(0.79) (0.89)
YTM Only - - 0.00088 0.22
(1.17)
YTM & Fiscal Indicators 0.00000898 -0.00000119 0.00175* 0.41
(0.41) -(0.50) (1.73)
Panel D: US Risk Adjustment, January 2001 - December 2012
Fiscal Balance Only 0.000370 - - 0.20
(1.21)
Gross Government Debt Only - -0.0000824* - 0.21
(L.91)
Joint Fiscal Indicators Specification 0.0000455 -0.0000809* - 0.34
(0.31) (1.90)
YTM Only - - -0.00147 0.30
(1.33)
YTM & Fiscal Indicators -0.0000900 -0.00001160 0.00081 0.48
(0.53) (0.55) (0.68)

Notes: This table presents the results from Fama and Macbeth cross-sectional regressions which utilise risk-adjusted excess returns. These returns for individual

securities are regressed on either fiscal indicators and/or a bond's Yield-To-Maturity each month in the sample period. The reported point estimates are the time-

series averages of the monthly estimates over alternate sample periods. t-statistics are reported beneath the point estimates which are calculated using

conventional Fama and Macheth standard errors, i.e. correcting for cross-sectional dependence. * 10% Significance, ** 5% Significance, *** 1% Significance.



The results covering the period of January 2001 to December 2012 (Panels B
and D), demostrate that after conductingsk-adjustments the gss government
debt of an issuer is systematically linked to differences in excess returns across
issuers at the 10% level when considered in isolation or jointly with the fiscal
bal ance ratio but not when included al c
contradict thefindings implied byTable 2-10, whereby no link was found to exist
between gross government debt ratios and excess returns in specifications which
included EMU default betas. Hence, whilsette is a significant degree of overlap
between default betas and fiscal indicators | am led to reject the proposition that
measures of systematic default risk are sufficient to characterise excess returns in

markets for EMU sovereign debt.

144



2.7. Conclusions

This chapter has compared the ability of measures of systematic default risk
and fiscal indicators to explain observed variation in the excess returns on EMU
sovereign debt over a sample period which runs from January 1999 to June 2012.
Using two distinct methodologies it has been demonstrated that measures of
systematic default risk and these fiscal indicators share important information about
the default risks which EMU sovereign issuers represent. More specifically,
portfolios constructed so as to cantaebt securities issued by nations representing
higher levels of systematic default risk are found to be characterised by weaker fiscal
circumstances, with the converse also being true. In a similar manner, it is shown
using Fama and Macbeth cressctonal regressionsthat when considered
independently of each other, both fiscal indicators and default betas are significant in
explaining crossectional differences in omaonth ahead excess returns on these
securities yet cannot be regarded as statisticagnificant from zero in joint

specifications, despite these empirical models exhibiting an avefarfeOR7.

New evidence has also been presented which demonstrates the relevance of
this (shared) variation in explaining difference in excess retacngss issuers in
sample periods which include and exclude the financial and sovereign debt crisis. It
has been shown thdtfferences in these excess returnssrgematically related to
the nature of the default risks which issuers represent. Inplesaeriod of January
1999 to December 2007, portfolios generated so as to contain the debt securities of
issuers representing higher default risk (measured by either default betas or fiscal

indicators) earned a statistically significant risk premium divben 0.18% and
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0.24% per annum in comparison to issuers of lower default risk. In a similar manner,
results based upon cressctional regressions indicate that disparities in these excess
returns can be systematically attributed to variation acrossergssa the selected
fiscal indicators and default betas, with estimated risk premia of between 0.16% and
0.19% per annum over the same {prsis) period. Results based upon sample
periods which include the sovereign debt crisis also demonstrate thstireseaf
systematic default risk and these fiscal indicators can explain observed divergences
in these returns, with investors experiencing large losses on holdings in EMU debt
securities in a manner proportionate to the magnitude of defskst these suers

represented.

The results presented provilile evidenceto substantiatéhe propositionthat
measures of systematic default risk are sufficierexplainobservedvariation inthe
returnson these securitiesWhilst in sample periodsncluding the sovereign debt
crisis measures of systematic risk (based upon an EMU default factor) retain their
statistical significance in crosectional regressions which also include fiscal
indicators (with the coefficients on these fiscal indicators not beiagststally
different from zero), thigesult is not maintained when using ra#ljusted returns
Furthermore,as the best performing empirical specification includes both default
betas and fiscal indicatorl am led toreject the claimthat knowledge ofthe
magnitude of systematic default risk each issuer represents is sufficient to explain
differences in the excess returns on these securities which stem from the prospect of

an issuedefauling onits obligations
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Overall, this chapter contributes ta axisting literature which examines the
relevance of systematic risks in the pricing of financial assets by expanding such
topics to consider the relative default risks which exist amongst the issuers of
sovereign debt in the EMUThe results presentedopide new evidencestablishing
that fiscal indicators and systematic default risk matter in the pricing of EMU
sovereign debt for sample periods which include and exclude the recent sovereign
debt crisis. However, the most robust finding of this chidaptéhat overlaps exists
between default betas and fiscal indicators in the manner of risks they embody, this
suggests methodological difficulties in attempts to identify distinct risk premia for

such variables.

Prospective future research could applystheoncepts in a broader sample of
sovereign nations (perhaps using data on sovefeid which would facilitate the
construction of portfolios sorted on a muttriant basis and allow comparisons to be
made between EMU and n&MU issuers. Additionally further dimensionsof
systematic risk could be incorporated into the factor model and allow the relevance
of these additional risk dimensions to be examined for pricing EMU sovereign debt,
e.g. term and/ora more direct measure ofiquidity risk. From a purely
methodological perspective, alternative estimation procedures could be adopted
whencalculatingan 1 ssuer 6s degree of systematic
constant variance of the return and default factor series which is particularlyenotabl
since the onset of the financial crisiSuture research coufabtentiallyusereaktime
data for the fiscal variable® analyseif financial markets respond to updates or

revisions in this datand/or whethemeasuring fiscal variables ahaher frequency
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materially impacts theresentedesults Additionally, the results indicatéhat fiscal
indicators and default betas aignificant predictors of the crossection of exces
returns on EMU sovereign g at leastover forecast horizons obne month
Further forecasting exercises could be conducted to examingaédiistiveability in
more detail, perhapsconsidering horizons beyond one month or to identify the
macroeconomic factors which cause dregreads, and hence default risk premia on
EMU sovereign debt, to fluctuate over timéinally, future researchcould build
upon the principal components analysis portion of the chapteortsiderin more
detail the crossdependacies and transmission of default risksnongst EMU
nations, particularly between core and peripheral member statesAfmso et al.

(2014)
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Appendix A.

Data Appendix

Table 2-12
Data Appendix

Variable

Units

Description

Time Period

Frequency

Source

Excess Retumns

Risk-Adjusted Excess Retums

EMU Default Factor

US Default Factor

Gross Government Debt Ratio

Fiscal Balance Ratio

Yield-to-Maturity on EMU Sovereign Debt

%

%

%

%

%GDP

%GDP

%

Difference in total holding return on ten-year,
benchmark sovereign debt for each issuer
relative an equivalent investment in debt
issued by the German Government.

Excess returns minus the product of an issuer
default beta and its respective default factor,

Difference in total holding return between a
broad index of BBB rated and AAA-AA rated
Euro denominated corporate bonds.
Difference in total holding return between a
broad index of BBB rated and AAA-AA rated
US dollar denominated corporate bonds.

The general government gross debt-to-GDP
ratio for each sovereign issuer.

The overall fiscal balance-to-GDP ratio for each
sovereign issuer.

The yield-to-maturity on ten-year benchmark
sovereign debt for each issuer.

January 1999 - June 2012

January 1999 - June 2012

January 1999 - June 2012

January 1999 - June 2012

1999 - 2012

1999 - 2012

January 1999 - June 2012

Monthly

Monthly

Monthly

Monthly

Annual

Annual

Monthly

Reuters Datastream

Reuters Datastream

Reuters Datastream & Bank of America Merrill Lynch

Reuters Datastream & Bank of America Merrill Lynch

AMECO Database of the European Commission

AMECO Database of the European Commission

Reuters Datastream
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Chapter 3
Macroeconomic Imbalances &SovereignDefault

Risk during the Economic and Financial Crisis
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AThis is, at its bottom, a balance of
inside a large, closed economgquires huge adjustments, on both sides.

That is truth. All else is commentady.

Martin Wolf

Financial TimespPecember 2011
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3.1Introduction

The economic and financial crigisrekindledinterest in understanding what
factors influence financial market perceptions of sovereignsk and how such
perceptions manifest through aspates.Figure 3-1 illustrates therelative costs of
public debtissuanceamongstEMU member statesver the period of 2(®to 2012
where Germany has been selectethasreference issu@r The figure captureswo
pertinentempirical characteristic®f these spread$-irst, as represented by the solid
line, there has been an increase in the averags of debt issuancacioss the
countries consideredising from 0.0@6 in 2005 toapproximately5.5% in 2012.
And scond, there has beersignificantupsurgein the dispersionof these costan
2012 they ranged from 0.38%r the Netherlands to more than 9dfor Portugal
whilst in 2005this range extendedom 0.0002% for Austria to 0.21%n the case of

Greece.

There is now an expansivempirical literature whiclseeksto explain these
dual developmentby utilising panel regressiomethods Recent contributions to
this literature havehighlighted that there are (at times) substantial discrepancies
betweerthe spreads implied bthis class of modedndthe valueof spreads observed
in practice partcularly since theadvent of the sovereign debt crisis in late 2009
Such euvilence habeen utilised to substantiadegumentghat financialmarkets have
incorrectly priced therelative risks associated witthesesecuritiesgiven that their

pricescannot besystematically related tanassumedundamentabasis.

% The spread in the yieltb-maturity on longterm publicdebt securities has become a barometer of

the relative risks financial markets perceive to be associated with investments in these securities.



Figure 3-1

Yield-to-Maturity Spreads on Ten Year EMU Sovereign Debt relative to Germany: 2005 - 2012

[=2} =] (55
1 1 L

Average 10 Year Yield-to-Maturity Spread with Germany, %

%)
L

PT
IE

PT

r 20

2005 2006

Source: Reuters Datastream and Author's Calculations

2008 2009

Period Average of EMU Yield Spread to Germany

2010

2011

2012

Greek 10 Year Average Yield-to-Maturity Spread with Germany, %



This chapter examinde what extentheseshortcomings stem fromfailure to
reflect the scale ofmacroeconomic imbateeswhich exist amongsEMU member
states which haveperhapsmoulded financial market perceptions of thedative
default risksthese issuers representedhe relevance of these imbalancikes the
pricing of EMU sovereigrrisk is investigatedy esimatingpanel data modsivhich
either inclue or excluce variablesapproximatingtheir scale In the first instance
estimationis conductedon the assumption that yield spreams be exclusively
determined by (i) the relative default risks sovereignass represent, approximated
by difference in debtto-GDP ratios, projected budget deficib-GDP ratios and
squared valuesof these variableso capture the possibility of anornlinear
relationship (ii) differences in liquidityrisk across issuers, aifiii) time-variation in
the general pricef risk, also referred to as global risk factor®n this basighe
findings of the existing literature aree-established ast is demonstrated that
substantial discrepancies exist between the sprelasksrved inpractice and those
implied by themodel,which canonly accounfor approximately 40% of ir overall

variationduring the sovereign debt crisis

This benchmark model is thesxpandedo includethe following additional
fundamental determinants of tleesspreads (i) the scale of macroeconomic
imbalances which existed across member states at the advent of theasrisis,
approximated by the 2006 current accettrGDP ratiq both independ® of and
interactedwith national fiscal positiongii) developmats in thesecurrent account
positions subsequent to the staot the sovereign debt crisigand (iii) projection

errors inreatGDP growthratesacrossmember statescalculated in reaime using



data extract eds edomomim outiobkepublz&nd Dite principal
finding of this chapter is that once these additional factors amgpaated the
benchmark model is able to explain up to 82% of the observed variation in YTM
spreadsduring the sovereign deldrisis. These results restablisha link between
observed vyield spreads and their fundamental basis as well as providing empirical
support for the notion that the sovereign debt crisis is, at its heart, a bafance
payments crisis; Wolf (2a). Its resolution thereforlinges upon the introdtion

of a permanent adjustment mechanism for imbalances of this nature as well as

improvements in national fiscal positions.

The rest of this chaptas structuredas follows. In Sectior8.2 | presenta
descriptiveaccount ofevolutionsin sovereign riskpremia amongst EMUnember
states from 1999 to 2012 and link thes¥elopments tthe empirical literature In
Section 33 | describe the sample and methodology whghised to construct the
benchmark specification. Section 3.4 repamsl discussesnpirical resultsbased
uponthe benchmark modehs well aghat of an extended imbalances specification.
Section 35 concludes, discusses the policy relevance of my results and highlights

potential avenues for future research.



3.2.SovereignRisk Premiain the EMU: 1999 - 2012

3.2.1. The Pre-Crisis Period: 19997 2007

The launch of the European Monetary Un{&MU) in Januaryl999 led to the
creation of a large market for euro denominated public debt and the introduction of a
harmonised monetary policy amongst membess. These events are perceived to
have eliminated many of the relative risks historically associated with investments in
foreign currency public debamongst these nationsost notably depreciation or
currency risk; see Pagaamd Von Thadde2004).As testament to this, in the run
up to the launch of the EMU there was a notable convergence in the nominal interest
rates on outstanding public debt of member statash isillustratedbe Figure 3-2.
Thist rend was particul ar kcyor gproo nEoMiUn creedmbaenno |
such as Ireland, Italy, Portugal, Spain and Greewhich yields onoutstanding
debtsdeclinedand came intd i ne wi th those of Acoreo

Germany, the Nethkemds, France, Belgium and Austria



Yield-to-Maturityon Ten-Year Government Debt, %

Source: Reuters Datastream
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However, @spite tle scale of observetbnvergence it became appareanthe
following yearsthatthe divergencesn yields onpublic debtsecurities had not been
completely eliminated ashere remained persistent differences across countries.
Figure 3-3 illustrates the difference (or spread) ithe YTM on the ten year
benchmarkdebt of member stata®lative to an equivalent German securifjhe
figure highlightsthe persistent differencebat remainedcharacteristic of longerm
government bond markeis the region althoughthe size of such differencesese

small, at mosapproximately 40 basis points, or equivalently 0.40%.

In the perceived absence of currency or redenominatiorfavgiag to the lack
of a palpabl e t hr e)the emgirrical literaturesf Nhig dime b r e a k
emphasised the relevanoé three remaining categories of rigkhen attemptingo
explain such divergences, these were as follow®dfault Risk there remained the
prospect that a sovereign issuer was either unable or unwilling to fulfil its repayment
obligations and thereferdefault on its debts, (iliquidity Risk it was recognised
thatinvestors in sovereign debt vatlthe importance of being able to realise their
investments prior to maturityta a pr i ¢ e -va@all ,oasdd i) Chmngesfina i r
Global Risk: investorswerethoughtto require a risk premium for bearing sovereign
defaultrisk above and beyond the product of the losses they edtecincur in the

event of a default anarisk-neutral probabilityof this occurring.



Figure 3-3
Yield-to-Maturity Spread on Ten Year EMU Sovereign Debt: 1999 - 2007
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A prominent finding of theempirical literature which consideredsample
periods of 1999 to 200Avas that thanain driverof time-variation in spreadsvas
changes in the prileg of global risk or influences that were common across all
countries Theseaylobalrisk factorswerecalculated as a corporate bond credit spread,
i.e. thespread between théTM of an index of lowrated corporatbondsandthatof
an equivalent indexof higher rated bondsr government securitiesee Codogno et
al. (2003),Bernoth et al. (2004) andanganelli and Wolswijk (2009). In contrast, a
comparativelyinsubstantialink was believedto exist between fiscal variables and
thesespreads despitie values of such fiscatdicatoss differing across countries to
a substantial degree. Fexample whilst Codogno et al. (2003) find that global risk
factors are significant in explaining developmentsyiiM spreads for all but two
countries in their santg they find that debt raticare significant for onlyhree of the
countries they considerAustria, Italy and Spain. This literature was also
characterised by a lack of consensus relating to the relative importance of liquidity
risk, Codogno et al. (20Q3demonstrated that a serie§ liquidity measures (e.g.
bid/ask spreadsyere statistically insignificant in explaining spreads when included
alongside global risk factors, whilst Manganelli and Wolswijk (2009) find a more

prominent and tim&arying rolefor liquidity in their analysis.

Overall this precrisis literature was dividedverto what extent the small, yet
perceptible, crossountry spreads on EMU public debt could be attributed to a
premium for default risk or whether they reflected differerninesther factors, such
as liquidity risk. However, there was a broad consensus that what drove the time

variation in yieldspreads was changes in the global risks investors faogdhat



such riskswere linked tocredit spreads in other categories ofaficial asset, e.g.

corporate bonds.

3.2.2. The Early Financial Crisis Period: 20087 2009
At the end of 2007 concerns were beginning to mount regarding developments

in a relatively small segment of the US financial system: the market feprgub
residential maigages. US house prices had been rising over the preceding decade, a
trend perceived to have been supported by favourable demographic developments,
the accommodative stance of the Federal Reserve and the growth of innovative, and
increasingly complex, forerof mortgage financing, see Ackermann (2008). These
new forms of mortgage financing facilitated the emergence of a market fprrisud
residential lending which allowed individuals with impaired credit histories and low
incomes to purchase residentiabperty. Through securitisation these mortgages
could be repackaged as asset backed securities, thereby allowing their associated
risks and returnto be distributed beyond the originator of the initial mortgage
arrangement. As these securities offeredtiradly favourable returnghey were met

with healthy demand fronmstitutional investors across the globe.

From around the middle of 2004 the Federal Reserve began to gradually raise
shortterms interest rates response tohe strong performance of theSleconomy
and inanattempt to stave off inflationary presssiréOne result of this shift in policy
stancewas thatthe interest rates on mortgages began to rise and so tabedlid
default rates, particularly in the spibime sector;thereby leadinghe value of assets
linked to the repayment of these mortgages to fall. Concerns began to mount over the

exposure othe bankng sectorto this segment of the US mortgage market and the



losses they were likely to incdrom holdings in asset backed securitidhese

concerns spread broadly and globally as treesof therisks redistribution which

had been facilitated bsecuritisation became clearer and the global financial system
entered a phassommonlyr ef erred to as the #fACdemcedi t Cr
ensued, liquidity in the intdsank lending market dried up as well as in related
segments of the money markstich as that of asset backed commercial p&ens
particularly reliant upon forms ahortterm,wholesale funding came under liquidity
pressures anoh many cases were unable to continue trading as independent entities

e.g.Bear Stearns and Northern Rock.

On September 15, 2008 a combination of these events led to the failure of
Lehman Brothers and a large shock was unleashed upon tia fyancial system.
At this point Lehman Brothers was the fourth largest US investmentdiadhis time
and was viewed as a key operator in international bond and securitisation markets.
The bankruptcy of Lehman Brothers has been held up as the evieht leth the
credit crunchto transform into a global financial crisis, although, as argued by
Mishkin (2011), whilst its default may have been a key trigger there were other
significant events around this point which also cdwiied to the crisis entering
new, more pernicious, stage. From this point forward financial mankete
characterised by both severe volatility and the expectation that this volatility was to
persist. Equity marketsacross advanced economigxopped insynchrony Figure
3-4), credit spreads between low rated corporate bonds and their higher rated

counterparts widenetb reflect concerns over default risk and investors began to



project elevated future volatility in equity markeds, indicated by the upgge in the

CBOE VIXindex Figure3-5).



Figure 3-4
Equity Indices for Major Advanced Economies: 2007 - 2009
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Figure 3-5
Corporate Bond Credit Spread & CBOE VIX Index: 2007 - 2009
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Sovereign debt markets weret insulated from theevents which were
transpiring in global financial markets. As tensions rose and fears over default risk
mounted so too di¥TM spreadon sovereign debfThere was an increase in both
the level and degree of dispersion tinese preads on sovereign which was

noticeably largefor Greece andreland;this isshown inFigure3-6.

Policy-makersin advanced economieesponded in earnest to the events
unfolding in financial marketby implementing a range of emergency measures in an
attempt to stem market volatility and cushion the impact of the financial onise
real economy. This included the direct recapitalisation or nationalisation of banks,
the introduction and extension of public guarantees over a variety of banking
liabilities, the authorisation of programmes which allowed the government to
purchasealliquid and difficult to value assets, such as mortgage backed securities,
and finally fiscal stimulus packages including cuts in indirect taxation and car
scrappage schemes. A degree of stability was restored to the global financial system
which led makets to upgrade the macroeconomic prospects of the advanced world,
which although remaining precariously balanced were not anticipated to be the
subject of a 1930s style depression. Thacroeconomic context improvedsk
premia acrosssset classes sulugeently fell and equity markets regained some of

their earlier losses (séggure3-4andFigure3-5)
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The large divergences in relative borrowing casltservedacross the EMU
from September 2008 rekindled interest in understanding what factors underpin
financial market perq#ions of sovereigrdefault risk and how these perceptions
manifest through asset prices. In line with the-gisis literature studiesf this
period identified a prominent role for global risk factors in capturing the common
time-variation in sovereigryield spreadwhich wasmeasured by corporate bond
credit spreads, the VIX indesee Haugh et al. (2009), Attinasi et al. (2009) and
Arghyrou and Kontonikas (2010), or as latent factors extracted froiviTthke spread
series and/or the prices of other fioeh instruments by employing filtering
techniques or principal component methods, see Sgherri and Zoli (2009), Longstaff

et al. (2011) and Barrios et al. (2009).

In addition to reconfirming prerisis resultsestablishinga prominent role for
global risk factors this literature presented new evidemighlighting that the
response of financial markets to fiscal imbalances became fioraegul following
on from the advent of the financial crisis and in particular since the default of
Lehman Brothersrzon Hagenet al. (2A.1) presented evidence of a structural break in
the relationship between fiscal indicators, such as debt and budget deficit ratios, and
sovereign riskpremia since this point and fourtle penalty applied for further
deteriorations in theseuidamental indicatowere alsolarger in comparison to the
pre-crisis period. Similarly a number of studipeesentecevidence of a significant
link between countrgpecific fiscal developments and measures of sovereign risk
highlighting that the increasen yields differentials could be related to either

projected or contemporaneous deteriorations in national fiscal circumstances, see



Attinasi et al (2009) and Sgherri and Zoli (2009). Evidence was also presented which
suggested that this relationship wasnlinear, as not only the level deterioration in
fundamental indicators was priced irteese securitiebut also the rate at which the
deterioration occurred as captured by squared versions of fiscal indicasors

demonstrated by Haugh et al. (20099 &stry et al. (2010).

Overall the findings of the empirical literature examining yield spreads in the
period of financial crisis but preceding the everfitsm the end 0f2009 onwards
werethat the general rise and dispersion of the ressociated with yblic debt was
linked to changes in global risk factas well as a growing role f@ountry specific
developmentseflecting boththe level and outlookof fiscal fundamentals iboth a

linear and nodinear manner

3.2.3. Economic & Sovereign Debt Crisis: 200994 and Onwards

From the end of 2009 onwards the basis of the crisis transformed from
financial to economic. During this period economic growth began to resume in many
economies and the Eurozonalongside most of the advanced worliegan to
emerge from theecessionwhich had beerbrought about by the financial crisis.
However, the overall increases in EMU output masked underlying differences in the
growth scenarios countries wemxperiencingwhich had become increasingly
disparate and uncertain, IMF (201Within the EMU the economic recovery was
perceived to be taking places at different speeds with comparisons being made
between Northern member states, most notably Germany, and those of the periphery,

such as Greece, Ireland, Italy, Portugal and Spain.



What is believed to haviain behind such growth disparitiegasthe scaleof
macroeconomitmbalances that existed withand between member states and their
manifesation through a combination of current account deficits, oexsued real
effective exchage rates, higleonsolidatedevels of debt and a lack of international
competitiveness. In the years preceding the ¢riSsuthern EMU nations
experienced large capital inflows whievere perceived to haveushed up overall
prices and unitabour costssee Lane (2011). These increases in labour costs were
not supported by a corresponding rise in productivity and resultantly ledeto
generation oflarge external deficits and debts.The economic growth rates
experiencedduring the precrisis periodwere perceived to beinsustainablayiven
they wereunderpinned by gnificant expansions in credit which fuellstmilarly
unsustainable expans®rin nontradable sectors (such as the construction of
commercial propertypushingup wages and prices in botladiable and netradable
sectors. In order to eliminathese imbalances and regain competitiveness these
economiesare viewed as requiretd undertake a period of devaluation, a process
which in the absence of a depreciation in the nominal exchangis tatbepursued
internally through a period of relatively low wage and price inflation relative to a
nai onds maj or t r adstracgralpeforms of theirgpubkcdinances] | as

seeWolf (2011)andSinn (2013)

It became recognised that the cotien of macroeconomic imbalances and
deleveraging of debts built up pritw crisiswould likely weigh on national growth
prospects, particularly where the scale of imbalances were perceived to be the

greatest Figure 3-7 showsthe path of potential outpdbr Greece, Ireland, Italy,



Portugal and Spain (GIIPS) and RGPS nations as outlineth 2006 & well as
observed development in economic growth otles same period. By 201the
economicoutput ofthe GIIPSeconomieswas approximately 20.1% below what
would have been the case if the economy had grown on the bésieadsted, pre

crisis(2006) trends, compared to only 7.0% in the eds®nGIIPS nations.



Figure 3-7
Shorifall in GIIPS and Non-GIIPS Economic Output Relative to Pre-Crisis (2006) Trend Growth
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Over this period one manifestation of these economic problemsawas
intensificationof pressures from bond markets on certain EMU sovensiguners.
From the end of 2009 concerns became elevated regarding the sustainability of
sovereign fiscal positions across advanced economies particularly within the
periphery of Europe. After a general election in October 2009 the Greek government
presenteda revised 2009 deficit forecast of 12.7% which was more than double the
preceding estimates and similarly revised upwards its national budget deficit for
other years. These large revisions precipitated a dramatic rise in yield spreads for
Greek sovereigrdebt and other countries followed suit with Irish and Portugal
spreads hitting unprecedented levels since the launch of the EMU. Several countries
were eventually shut out of international bond markets and required to accept
funding support through jointU®E and IMF programmes on the condition that fiscal
austerity packages and structural reforms measures were implemented; in particular
Greece was shut out of international bond markets on May 2010 followed by Ireland
in November 2010 and Portugal in April 21 Lane (2012)Over this period
perception of sovereign default risk diverged dramatically across member states,
particularly between peripheral EMU states and the other advanced economies of

Europe.

Attempts to reconcile these dramatic divergences withnges in country
specific budgetary fundamentals andliime with estimated historical empirical
relationships have proven somewhat elusive for more recent contributions to the
empirical literature. De Grauwe and Ji (2012) relate EMU vyield spreads tdodeb

GDP ratios (in both a linear and nbnear fashion) as well as to national current



account positionsTo replicate a portion ofheir work | plot debtto-GDP ratios

against EMU vyield spreads over the period of 2000 to Z6igure 3-8), although

the data presented is seaminualwhilst theirs is quarterlyThe data points above the

simple bivariate regression lirere takento illustrate the inconsistency of market

pricing of sovereign debt with fuha me nt a | i ndicators which &
default risk. Analysis of this nature is accompanied by additional econometric work

and further crossountry (noREMU) comparisons to form the basis of an argument

that markets have penalised fiscal imbaks in an manner inconsistent wiibcal
fundamentals, making a case for additional liquidity support for distressed sovereigns

which although illiquid are believed to be fundamentally solvent.



Figure 3-8
Fundamentals Line. Gross Government Debt-to-GDP and EMU Yield Spreads: 2000 - 2012
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Favero and Missale (2012) similarly studyM spreadon EMU sovereign in
sample period which includ@909i 2012 and in keeping with the existing empirical
literaturerelate the timevariation in spreads to variables whichpttae global or
aggregate risks, both independendlgd as a function of fiscal variables. Their
contribution rests on allowing spreads of other nations to influence cespecyfic
yield developrents in a nofinear manner which is determined by the proximity of
ot her nationdés budgetary fundamentals to
parameter estimates for this global variable is evidence that markets price default risk
amongst advamd economies in a discontinuous fashion and in this sense it is
regarded as possible that markets can push sovereigns away from a fundamental

driven equilibrium for a prolonged period

A recent study conducted by Alessandrini et al. (20&3amines the
relationship betweenf external imbalance amngst EMU member statesxd YTM
spreads in a sample period which includes the recent sovereign debt dilgg
argue that the large increase in spreads observed since this point reflgctsving
importance b external imbalances at the onset of the global financial crisis. The
approach taken herdiffers to their study in several ways. First, they elect to not
incorporate the current accotiotGDP ratioin their empirical analysjsaswill be
shownl find that markets systematically discriminated between sovereign issuers on
the basis of the magnitude of presis (2006) current account ratios as well as
subsequent developments in tihieasure Theyalso do not consider the role of
potential nodinearity in the fiscalvariables;my results provide evidence ththis

nontlinearity improves our understanding of developments in ysgdceads. In



consideration of the role of economic growth in sovereign bond pricing, the authors
utilise therate of GDP growt whereas | employ a retime forecast error in this

variable based upon economic projections produced by the OECD. Finally, the
sample period | employ includes a longer portion of the EMU sovereign debt crisis

(ending in 20122 as opposed to 20432).

Overall, recent contributions to the empirical literature have struggled to
rationalise thancreaseand dispersionn sovereign borrowing costs on the basis of
any fundamental indicators of fiscal sustainahilitfhese findings have led such
studies to abel bond markets as irrational, dnaracterised by paniavhich has
pushed sovereign bond pricing away from a fundamental basis. Although further
studies have found support for the conceptiwat external imbalance in existence

between member states yrize one reason fahis identified incongruence.



3.3 Data and Methodology

The empirical portion of thischapter employs a benchmark empirical
specification whichincludes thdundamental determinants of sovereign default risk
to explaindevelopmentsn EMU sovereign yield spreads over three-paliods (i)
the pe-crisis period which ras from 2005 to 2007 when yield® sovereign debt
were notable forsmall, yet persistent differenceacross countriegii) a global
financial crisis period of 2007 @ 2009 when the global financial system became
unseated by developments in securitisation and wholesale funding markets and
investorsbegan to reappraigbe risks associated with a wide variety of asset classes
(corporate bonds, equities and sovereignt)dednd finally (iii) aneconomic and
sovereign debt crisisrom the end of 2009 to 2012 during which sovereign debt
markets took centre stage with investors distinguished dyraagyoss issuersf

sovereign debt angleld spreads spiked to unprecedentaghs.

3.3.1. Benchmark Specification and Sample Details

| estimate a benchmark empirical specification motivated by the existing
literature whereby spreadeeflect: (i) the relative default risks which issuers
represent, as approximated by difference in -de@DP and projected budget
deficit-to-GDP ratios and their squared values to capture potentialimesarity, (ii)
differences in the general level of liquidity across secondary markets for EMU public
debt of alternate issuers and (iii) tiraariation in thegeneral pricing of risk, or
global risk factors. The fitted valuesof this benchmark specification are then
compared toyield spreadsvhich are observeth practice the difference between

these two measuréstaken to approximate thenonfundamentatomponent.



The general form of the benchmark specification estimated is as follows:
00 "YYRi QO | 'O'Q(:qb f 'O'Q"Q"Qi&)"Qb 0 QN 6CRQ QO
{6011 @O&E P00 E NOBTQ - 1)
where'Cand 6 denote country and time indices respectively) YY1 i ‘Q,dsQ
the difference in yieldo-maturity onten year benchmark government debt of each
issuer relative to German¥®) ' Q G 6 signifies the lagged vatuof a nations gross
governmentlebtas a ratio of GDPQ 'Q "Q'Q Rdhe one year ahead projection of a
nati onds general gover nmen ¢t 0pQniodzehgd bal a
total outstanding nominal public debt apraportion of total debt issued by EMU
member states, as outlined by Bernoth et al. (2004) as an alternative and more readily
available approximation for secondary market liquidity,6 i i Q& & ¢ pis the
(balanceof-paymentsurrent account balance as a ratio of GDP for each nation and
finally,"O& ¢ Y& bi; @ the difference in yieldo-maturityon an index of BBB rated
corporate bonds and a comparable index of AR bonds. All country-specific
variables are caltated relative toGermany,which taken to behe reference issuer

andis thereforeexcluded fronthe estimations.

Data for the fiscal variables and a n.
from subsequent editions, outlook puldlitatog e s , o]
produced sem@nnuallyin January and JulyThis means that the fiscal variables are
calculated inreattime and thereforeeflect, at each date, the data in a form which
would have been available to economiertg at that gat in time, e.g.financial

markets. The fiscal data is updated on a sennual basis;this is the highest

% To avoid problems withcollinearity the baselinespecification includessross Government Debt
ratioon a lagied basisndrealtime forecasts of the Primary BalarweGDP ratio



frequencyavailable when using reattime datacontainedin the OECDG& Economic

Outlook publication The yieldto-maturity data used in constructii@ “Y'Yn i Qo 'Q

and "Od ¢ o¥®ObzQare taken from Reuters Datastream with the data for the
corporate bond indices being calculatedthe basis of indices generatedBank of

America Merrill Lynch, and finally 0 "Qn 6a salculated using the nominal

value of outstanding debt for each member state for which data is taken from
subsequent edition of t he OERQédnibssof thiec o0 n 0 mi

datesetused areutlined inTable3-4 of Appendix A

| estimate equatiof(B-1) using data for 9 EMU member states, on a quarterly
basis over the period of 2005Q3 to 2012Q&rhove Greece from my sample from
Q2 2011 onwards given that its yield spreads reached up to 28.8% following on from
this point and hence would dominate the reported empirical results. The end of the
sample period is Q2 2012 which coincides with a spegodn by ECB chairman
Mario Draghi on July 26 2012 during which large scale liquidity interventions in
EMU sovereign debt markets were pledged in the form of Outright Monetary
Transactions (OMT), this led to large decreasetha@yield-to-maturity spread on

peripheral EMU sovereign debt.

Equation(3-1) is estimated over the three spériods discussed to give the
fundamentals specification the best possible chance of characterising actual
developments in s@veign risk during each period, this methodological choice and
the associated relaxation of assuming a constant response to each independent

variable over time isound to beimportant as the magnitude andrsif parameter



estimates vary over the syieriods considered. Equation(3-1) is also estimated in

the absence of countgpecific fixed effects which when included are found to
absorb much of the explanatory power associated thighgovernment deband
liquidity indicatos as theyexhibit little variation over time. Additionally, by
including these effects consideration would be limited to understanding the-within
groups determinants of YTM spreads and thereby ignoring variation across countries.
As has been demonstrated one of the pertiobatacteristics oY TM spreads irthe
recentdebt crisisperiod has been crossuntry disparities in their valuesThe
omission of fixed effects also mirrors the approach adoptedobyHagen et al.

(2009, 2a.1).

27 An alternative would be to interact tirtimmy variables withhe explanatory variabldor each
sub-periods, seéor exampleAfonso et al. (2014),



3.4 Empirical Results

3.4.1. Baseline Specification

The results of estimating equati¢®-1) for three sukperiods and the full
sampleare reported inTable 3-1. In all specifications the fiscal indicators are
significant at the 1% level and are signed in a manner consistent with economic
i ntui ti on, I . e. mar g i A@GDP ratocandialés snetree 1 n
magnitude of itsprojected primary balancgo-GDP ratio (both relative to the
German benchmark) coincide with an increas&TM spreads There is also an
increase in the magnitude of the point estimates for the fiscal variables across the
subperiods consideredwhich confirms the findings of existing studieswhich
describemarketsas penalisng fiscal imbalances more vigorously frothe onset of

this crisis andginceits transitioninto a sovereign debt crisis

In terms of the other explanatory variables the coefficient on the current
account balare ratio is also significant at conventional levels for all three-sub
periods andts negative sign indicates thaduntries with current account positions in
deficit (surplus) relative to Germany andtbose whichexperiencd deteriorations
in these posions were characterised ygher (lower) yield spreads Althoughigh
coefficient is not significant when the specification is estgdaiver the full sample

period and only at the 10% level during the sovereign debt crisis.



Table 3-1
EMU Yield Spreads: Fundamentals Specification

Dependent Variable:10 Year YTM Spread (%) (1) ) 3) )
Pre-Crisis Financial Crisis Sovereign Debt Crisis  Full Sample Period

Data Frequency: Quarterly 2005Q3 - 2007Q4 2008Q1 - 2009Q3 200904 - 2012Q2 2005Q3 - 2009Q3

Explanatory Variables:
Gross Debt-to-GDP (lagged) 0.00264***+  (14.03) 0.0111%**  (4.05) 0.0796%*  (5.83) 0.0308***  (5,02)
Primary Balance-to-GDP (forecast) - 0.0172%**  (5.14) - 0.111%%  (4,60) - 0.456%%F  (4,14) - (. 207%%* (5.64)
Current Account Balance-to-GDP - 0.00587%%* (11.24) - 0.0127%*  (2.36) - 0.128* (1.93) - 0.00914 (0.34)
Liquidity - 0.00107%*  (3.14) - 0.0195%%*  (4.15) - 0.152%%*  (5.90) - 0.0620%**  (5.98)
Global Risk 0.154* (1.83) 0.375%**  (8.91) - 1.59 (0.53) 0.359 (1.39)
Constant - 0.0768 (1.39) - 0.753%%*%  (4.74) 0.0927 (0.02) - 0.940 (2.38)

Estimation Methodology Pooled-PCSE Pooled-PCSE Pooled-PCSE Pooled-PCSE

R’ 0.75 0.69 0.40 0.22

NT 90 63 92 245

Notes: t-statistics are reported alongside coefficient estimates in parentheses, these statistics are calculated using panel-corrected standard errors which assume that the
disturbances are heteroskedastic and contemporaneouly correlated across panels, i.e. Panel Corrected Standard Errors (PCSE). * Significant at 10% level, ** Significant
at 5% level and *** Significant at the 1% level.



The liquidity indicator is statistically significant in all specifications and signed
such thatissuers of greater liquiditgenefitted from lower yield spread#\gain the
magntude of the estimated point estimates are increasing over thpesotis
suggestinghat markets placka gr eat er pr e nliguidity dwimthan i s s
crisis. Finally, in line with existing studies | find a significant role gbobal riskin
explainingtime-variation in spreads duringe precrisis and financial crisis periods;
howeverduring the sovereign debt crisis amdthe full sample periothis variable

doesnotappears to be systematily related tospreads

The benchmark modalxplains75% 6% and 40%of the variation in yiel
spreads during the pisis, financial and sovereign debt crigexiods, respectively.
These results therefore indicate the significant magnituddispfarities between
developments iryield spreads anthe perceived fundamenitaeterminants of these
spreadsluring the sovereign debt crisisexamine whether the fit of this benchmark
model can bemproved by incorporatingadditionalvariables which captura non
linear relationship between fiscal fundamentadlicators and yield spreads, as
highlightedby De Grauwe and Ji (2012) and Haugh et al. (2009). Thidinearity
is motivated on the basis that markets migabaliseextreme movements the
fundamentals indicatorsnore vigorously | therefore reedimate the specification
outlined in column(l) of Table 3-1 but include squared values of the fiscal
indicators, the results for the alternative sample periods are shown in columns (1) to

(5) of



Table 3-2
EMU Yield Spreads: Non-Linear Fundamentals Specification

Dependent Variable:10 Year YTM Spread (%) (D (2) ©) S
Pre-Crisis Early Crisis Period Sovereign Debt Crisis  Full Sample Period

Data Frequency: Quarterly 2005Q3 - 2007Q4 2008Q1 - 2009Q3 2009Q4 - 2012Q2 2005Q3 - 2009Q3

Explanatory Variables:
Gross Debt-to-GDP (lagged) 0.00234xxx (12.17) 0.00760%**  (4.49) 0.0818***  (5.21) 0.0325%**  (4.79)
Squared Gross Debt-to-GDP (lagged) 0.0000232%**  (5.09) 0.000182%**  (4.38) 0.000407*  (1.66) - 0.000166  (1.27)
Primary Balance-to-GDP (forecast) - 0.0154%** (3.10) - 0.00235 (0.08) - 0.689%** (3.75) - 0.264***  (3.93)
Squared Primary Balance-to-GDP (forecast) - 0.0017 (1.22) 0.0158%%* (4.33) - 0.0409* (1.79) 0.00816 (0.63)
Current Account Balance-to-GDP - 0.00485%** (7.44) - 0.0131%** (3.17) - 0.118* (1.70) - 0.0158 (0.63)
Liquidity - 0.00163%** (3.32) - 0.02]1%%* (4.13) - 0.161%** (5.95) - 0.0573***  (5.37)
Global Risk 0.167* (1.90) 0.364%%* (10.07) - 0.700 (0.25) 0.345 (1.35)
Constant - 0.100* (1.72) - 0.834%** (4.79) - 1.60 (0.36) - 0.822%* (2.05)

Estimation Pooled-PCSE Pooled-PCSE Pooled-PCSE Pooled-PCSE

R’ 0.80 0.84 0.40 0.22

NT 90 63 92 237

Notes: t-statistics are reported alongside coefficient estimates in parentheses, these statistics are calculated using panel-corrected standard errors which assume that the
disturbances are heteroskedastic and contemporaneouly correlated across panels, i.e. Panel Corrected Standard Errors (PCSE). * Significant at 10% level, ** Significant at
5% level and *** Significant at the 1% level.



The estimated coefficient on squared gross debt is significant at conventional
levels across all three syderiods whilst the squared primary balance is significant
for the early crisis and sovereign debt crisis periods although in the latter case it has
the opposite sign to what would be anticipatidk is similar to the resglpresented
by Alessandrini et al. (2013)The R increases across tsample periods considered
and in particulaB4% of the variation in spreads for theancial crisis periods now
capturedby the model The coefficient estimates for the remaining deteamis

remain qualitatively the same.

3.4.2. Benchmark Specification:Fitted and Actual EMU Yield Spreads

Following Blanchard and Wolfers (2000)examinethe fit of the model for
each sukperiodin a visual senseThis is carried ouby plotting the fitted alues of
the estimated specification against actual yield spreads as well as the average of the
actual and fitted spreads of the modai €éach country and sygeriod. The latter
exerciseis conducted so to examirn®w the model performs in explaininge
observeddifferences in yield spreadsrosscountries. Figure 3-9 and Figure 3-10
outlinethe fitted values fnm the specification estimated in cola (1) of Table3-2,
as can be seen the specification does a respectable job at capturing the salient
features ofyield spreadsver the period as the observations are located in proximity
to the 45 degredine. In tems of crosscountry differencesduring this period
financial marketslifferentiated between issuers, willieece and Italy exhibiting the
highest spreads and France, Spain, Austria and the Netheldaretsvalueswhilst

Portugal is locatebetween these two groups.



Figure 3-9

Actual and Fitted EMU Yield Spreads, Non-linear Specification: 200503 - 200704
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Figure 3-10
Actual and Fitted EMU Yield Spreads, Non-linear Specifcation, by Country: 200503 - 200704
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The specification appears to capture the pertimeosscountry features of
EMU yield spreads in the financial crisample periodiigure3-11andFigure3-12,
but at times struggles to capture developments irspneads Direland andGreece
which becamealetached from the rest of tlsample in a manner, which can only
partially be accounted foron the basis ofrelative disparities in the selected
fundamental indicators. The results for the sovereign debt crigeriod (Figure
3-13and Figure 3-14) demonstratehat there areat timessubstantial divergences
between observed and fitted valuwdEMU yield spreadgmplied by the benchmark

model.

Overall these figures highlighihe generalinability of the benchmark model to
capture oberved developments in EMU vyield spreads during the sovereign debt
crisis, nost notablyin the case oPortugal, Ireland, Greece, Italy and Spamthese
cases spreadsppear tchave become increasingly disconnected friivar assumed
fundamental determiants. These results corroborate the findings of the existing
literature which has argued that the pricing of sovereign risk in the EMU became
detached from its fundamental basis during the sovereign debt crisis, e.g. De Grauwe
and Ji (2012). These retilalso represent an extension to such work as a wider
number of potential determinants have been considered; although despite the
inclusion of these further variables it remains true that much of the variation in EMU
bond spreads since the advent of theeseign debt crisis at the end of 2009 remains
unaccounted for. Howevgt is also apparent that up to this point, i.e. for the pre

crisis and financial crisis periods, the benchmark specification which incorporates



nortlinearity in the fiscal indicats is able to characterise differences in yield

spreads amongst EMU member states on the basis of fundamentals



Figure 3-11

Actual and Fitted EMU Yield Spreads, Non-Linear Specification: 2008Q1 - 200903
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Actual and Fitted EMU Yield Spreads by Country, Non-Linear Specification: 2008Q1 - 200903

Figure 3-12
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Figure 3-13
Actual and Fitted EMU Yield Spreads, Non-linear Specification: 200904 - 201202

12.0 4

11.0

10.0 4

9.0 1

8.0

7.0 GR GR

6.0 GR

IE IE

PT G PT PT PT

BBG

Quarterly Values of Fitted Yield Spreads, %

prIE ~"PT IE IE 1
PT IE Bite; IE BG
BGBG
| BGBGBG g1 £
>0 B8 OPB s Es I T
b BS s
FR ES ES
1.0 EIT R
T IT
0.0 NL . , . , : . . . ‘
0.0 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0

Quarterly Values of Actual Yield Spreads, %

Source: Author's Calculations based upon Table 3-2



Figure 3-14

Actual and Fitted EMU Yield Spreads by Country, Non-linear Specification: 200904 - 201202
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3.4.3. Macroeconomic Imbalances Specification
In this sectionl examine whether thenability of the benchmark empirical

model tocapture observedevelopments ispreads during thdebtcrisis period is

due to the omissianof variables which capture broader macroeconomic imbalances.
In recognition ofthis | augment the benchmark specéiion byincluding a (time
invariant) approximation for these imbalances as well as its interactiorexviting
fundamentableterminant®f sovereign yield spreadsThe scale of these imbalances

is measured as the size of the cowsrgcific current ecount balancéo-GDP ratio

in 2006

This examination © whether precrisis factors havea significant rolein
understanding the differingmpact of the financial crisis across countries
motivated byt h e wGlaeksens ét al. (2010) and Rose and Spiegel (2009,.2010)
These studies examine the ability of alternative -goigs indicators of
macroeconomic imbalances to explain crossantry differences in the severity of
real economic impactstemmng fromthe crisis presentingevidencethat countries
with larger current account deficits suffered more during the recent economic crisis
than countries with surplus positions Whilst these studies limit themselves to
consider only crossountry differeces in the impacof the crisis theanalysis
presented here attempts to explain both ecossitry and across time variation in

EMU yield spreads.

Also includedin this specification is alirect measure of the uncertainty of
growth circumstances amongBMU member states which markets may have

perceived as relevant in determining the sustainability of national fiscal positions. |



capture such effects through the inclusion of the forecast erreGRlIgrowth for
each natiorwhich iscalculated on thedsis of economic forecasts contained within
t he GEtbBobic outlook publication released in June and December of each

year.

The estimated specificatiowhich incorporates macroeconomic imbalances

and unanticipated developments in ¥&&Pis as follows

00 YYni Qor I 'OQap — "OQd&p D og mgt [ 6 0¢ Tyt
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where’OQ aip denoteslternative fundamental indicatorsflectinga nat i on 6 s
fiscal and current account positian,0¢ Ti@tis the (timeinvariant) current account
balanceto-GDP ratio for each country in 200@nultiplied by-1), "O0 U001 i #is
the difference between the projected rate of real GDP growth and its observed value
and all other variable remain apreviously defined for equation (3-2). The
interaction terms in this specification allow for the effects of the fundamental
indicators to be shaped in a manner proportionate to the scale of macroeconomic
imbalances in each country just prior to the onset of ttenéial crisis, as captured

by the parameter.

Estimations based upon equati¢®2) are carried out forthe period of
economic and sovereign debt crigisere the shortfall between observed and implied

EMU yield spreads has been demonstrated thdéargest.



3.4.4. Macroeconomic Imbalances Specification: Results

Results based upon the estimation of equaBe?) are presented ifable 3-3
where column (Lreplicates the benchmark specification from column (3)aifle
3-2. Allowing the marginal responses of the fundamental determinants of spreads to
be shaped by prerisis current account position®w means that the specification is
able to account foup to 83% of the total variation in yield spreads over the
sovereign debt crisis period, this figure nsore thandouble that of the (nen
interactive) benchmark specification of column (1). In order terésiowhere this
explanatory power is drawn froinsequentially drop insignificant variables obg
one, a processwhich results in the specificatiodisplayed in column (3), anfibr
which | cannot reject the null that the omitted variables are jointhyaletp zero

based upon an-test.

The results of column (3) indicate that yield spreads were on average higher for
countries with largepre-crisis current account deficits and that markets responded to
developmentsn the lagged dekb-GDP ratio and awent accountatios although
distinguishing acrosissuesin a manner proportionate to the magnituderefcrisis
current account positien They also indicate that the pricing of sovereign debt
reflective unanticipated changes in r&DP growth acras nations, as this

coefficient is signed in line with intuition and significant at the 1%lleve

In terms of the other control variabJésenonlinearity which was identified in
the case of dekb-GDP ratios is found to be no longer significant whilse t
estimated coefficient on the ndinear forecasted primary balant®@GDP ratio is

significant but of the opposite sign as to what was anticipated, there remains a



significant role for liquidity in explaining yield spreads amongst EMU member states

andthe measures of global risknow found to be significant at the 10% level



EMU Yield Spreads: Interactive, Imbalances Specifications: 200904 - 201202

Table 3-3

Dependent Variable:10 Year YTM Spread (%)
Data Frequency: Quarterly

Explanatory Variables:
Gross Debt-to-GDP (lagged)
Squared Gross Debt-to-GDP (lagged)
Primary Balance-to-GDP (forecast)
Squared Primary Balance-to-GDP (forecast)
Current Account Balance-to-GDP
Liquidity
Global Risk
2006 Current Account-to-GDP
Real-GDP Growth Projection Error
Interaction Terms:
Lagged Gross Debt-to-GDP ratio * 2006 Current Account
Lagged Debt ratio squared * 2006 Current Account
Primary Balance ratio * 2006 Current Account
Primary Balance ratio squared * 2006 Current Account
Current Account Balance ratio * 2006 Current Account

Estimation

R2

NT

(1 ) 3
0.0818%**  (5.21) 0.0382 (1.36) 0.00292 (.11
0.000407*  (1.66) - 0.000639  (0.96) -
- 0.689%%  (3.75) - 0.544* (1.69) - 0.287%%x (2.70)
- 0.0409* (1.79) 0.011 (0.12) - 0.0537%%  (3.76)
- 0.118* (1.70) 0.485%%%  (5.60) 0.445%%% (5.31)
S0.161%F%  (5.95) - 0.0859%**  (5.10) S0.0757F  (5.32)
- 0.700 (0.25) 3.016* (1.78) 3.25% (1.89)
- 0.945%%  (10.53) 0,880+ (13.53)
- 0.472%%%  (3.11) 0.497+%* (3.23)
- 0.00437 (1.33) 0.00982%%%  (4.35)

- 0.000117  (1.27) -

- 0.0344 (0.77) -

- - 0.00886 (0.74) -
- 0.0232%%%  (3.32) 0.0256***  (3.71)

Pooled-PCSE Pooled-PCSE Pooled-PCSE
0.40 0.83 0.82
92 92 ()

Notes: t-statistics are reported alongside coefficient estimates in parentheses, these statistics are calculated using panel-corrected standard errors which

assume that the disturbances are heteroskedastic and contemporaneouly correlated across panels, i.e. Panel Corrected Standard Errors (PCSE). * Significant

at 10% level, ** Significant at 5% level and *** Significant at the 1% level.



The resultsalso indicate that whilst the estimatedlagonship between debt
ratios and the primary balance are intuitively signed and significant, the sign on the
nontlinear component of the primary balance coefficient is the opposite to that
anticipated, this is perhaps reflective of the austerity measomglemented by
certain member states whiaimay havenegatively impacted growth, adversely
impacted sovereign debiynamics and hence the sustainability of fiscal positions.
The results alsomply a situation whereby improvements in current account paositi
since the start of the debt crisis period have coincided with increasing yield spreads,
this may be reflective of the fact that the unwinding ofqisis imbalances weigh
heavily on the growth prospects of such member states as they undergo afperiod
internal adjustment in the absence of external nominal devaluations within an
monetary union. Thesd#aimsappear at least plausible when observing thep(est)
correlation between the scale of current account deficitenss, their subsequent
unwinding and the relative shortfall between GDP on agpiss trend basis and the
actual path of GDP ovehis period, inFigure3-15 andFigure3-16. Thesefindings
also reverberate with the work of Lane and MHEsiretti (2012) who find that
amongst countries with fixed exchange rate regimes corrections to excessive current

account positions have been achieved primarily through demand compression.



Figure 3-15
Pre-Crisis Current Account Ratio & Loss in Economic Qutput Relative to Pre-Crisis Trend Growth Projections
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Figure 3-16

Change in Current Account Balance during the Crisis and Loss in Output Relative to Pre-Crisis Forecasted Growth

Netherlands

Change in Current Account Balance Ratio 2009Q3 to 2012Q2, %GDP

Portugal

y=021x-0.12
R?=0.43

Ireland

Greece

0 Belgium
5

-1 4 Austria France

-2 - Loss in Economic Qutput Relative to Pre-Crisis (2006) Trend Real-GDP Growth Projections, %
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3.4.5. Imbalances Specification: Fitted and Actual EMU Yield Spreads
and Estimated Contributions

The overallimproved fit of the model isonfirmed by avisual comparisorof
observed spreadand the fitted value ofthe model, asoutlined in Figure 3-17.
Whilst there remain discrepancies between these two measures the fitted values are
noticeably closer tdhe 45 degree line than in the specification which excludes
macroeconomic imbalanceand can thereby account for a higher degree of
explanatory power for the yield spread series during the recent economic and
financial crisis. Therefore, whilst the bemecark model may have implied a
mispricing of sovereign risk during the crisis this is less apparent once the external
imbalances which existed amongst EMU member statesbegan to unwind are

taken into account alongside unanticipated developments #GRlIgrowth rates.

Finally, in Figure3-18 | assesshe contribution of each explanatory variable to
changes in yield spreads over the period of 2009Q4 to 2012Q3, this is a similar
exercise to that perfored by Attinasi et al. (2009) and Alessandrini et al. (2012)
and. The figure highlights that changes in underlying fiscal fundamentals (as
captured by debt and budget deficit ratios) contributed to an increase in spreads
across all countries considerelley also indicate that countries benefitted from an
overall reduction in global risk andhanges in liquidityonly played a minor role
over the period except in the case of Italy where a reduction in its liquidity

contributed to a rise in spreads.



211

































