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Premessa

Daniele Franco®

Lacrisi del debito sovrano nell’ area dell’ euro & da alcuni anni al centro sia del dibattito
di politica economica sia dell’analisi dei ricercatori. Lo sviluppo della crisi condiziona la
ripresa dell’ economia europea e sottopone I'area a profonde tensioni finanziarie e politiche.
Per affrontarla sono state introdotte innovazioni istituzionali che stanno accentuando il
processo di integrazione dell’area. 1l loro successo trasformera il ruolo dell’ Unione europea.
Sotto il profilo dell’analisi, la crisi del debito offre spunti di ricerca che influenzeranno la
ricerca accademica negli anni a venire: |’area dell’euro, i cui paesi condividono la politica
monetaria mantenendo la responsabilita per le altre politiche, rappresenta un esperimento
nuovo, che haimplicazioni che sino ad alcuni anni fa non erano state ben intuite.

La Banca d'ltalia ha investito risorse importanti nell’analisi delle politiche e nella
ricerca. L’Area Ricerca economica e relazioni internazionali ha condotto diversi lavori di
ricerca che analizzano I'impatto della crisi del debito sovrano sul sistema finanziario e
sull’economia italiana e su quelli degli altri paesi dell’area. Il workshop organizzato il 15
febbraio 2013 ha costituito una prima occasione di discussione e confronto di queste ricerche
con rappresentanti del mondo accademico?.

L’ economia del nostro paese costituisce un laboratorio privilegiato per lo studio delle
cause e degli effetti dellacrisi del debito sovrano. L’ Italia non aveva sofferto direttamente delle
conseguenze della crisi finanziaria del 2008; il suo sistema bancario aveva retto bene I'impatto
della crisi. Il nostro paese € stato invece investito in pieno, a partire dall’ estate del 2011, dalle
inquietudini degli investitori sulla sostenibilita delle finanze pubbliche nell’ area dell’ euro, a
causa del suo alto debito pubblico e delle sue deboli prospettive di crescita nel medio periodo.

Le misure eccezionali di politica monetaria adottate dalla Banca centrale europea,
unitamente agli interventi di risanamento effettuati in Italia e negli atri paesi maggiormente
interessati dalle turbolenze e ai progressi conseguiti a livello comunitario dalle azioni volte a
rinsaldare la costruzione europea, hanno consentito un graduale ritorno di fiducia da parte degli
investitori nella sostenibilita dei conti pubblici nell’ area dell’ euro e nella solidita della moneta
unica, che s ériflesso in un calo dei premi per il rischio sovrano.

Ma la situazione resta fragile. Per I'ltalia e per atri paes dell’area i tass d'interesse
restano ben al di sopra del livelli prevalenti prima dello scoppio della fase piu acuta della crisi
del debito sovrano. Le inquietudini degli investitori sulla tenuta dell’ unione monetaria s sono
0ggi attenuate rispetto a momenti di maggiore tensione, ma non SoNo scomparse.

Come ha piu volte sottolineato il Governatore della Banca d’ Italia, la politica monetaria
puo fare molto, ma da sola non puo condurci fuori dalla crisi. Saranno determinanti le politiche
economiche nazionali, che devono coniugare il recupero di competitivita con I’equilibrio del
conti pubblici, e il completamento della riforma della governance economica europea.

! Indirizzo di saluto del dott. Daniele Franco in qualita di Direttore centrale dell’ Area Ricerca economica e
relazioni internazionali della Banca d'Italia. Nel maggio 2013 il dott. Franco € stato nominato Ragioniere
Generale dello Stato presso il Ministero dell’ Economia e delle finanze.

2 Hanno partecipato, in qualita di discussant, Nicola Borri (LUISS) e Carlo A. Favero (IGIER, Bocconi) per la
prima sessione, Giovanni Ferri (LUMSA) e Alberto F. Pozzolo (Universitadel Molise) per la seconda sessione e
Fabio Canova (IUE) e Francesco Nucci (Universitadi Roma, La Sapienza) per laterza sessione.
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I ntroduzione

Giuseppe Grande, Sefano Neri e Sefano Sviero®

Questo volume raccoglie gli atti workshop sulla crisi del debito sovrano e |'area
dell’euro che s tenne in Banca d’Italia nel febbraio 2013. Gli atti ricalcano la struttura del
workshop. Sono presentati dieci lavori, articolati in tre sessioni. Queste ultime passano in
esame i principali meccanismi attraverso cui la crisi del debito sovrano ha avuto un impatto
sul sistema economico e finanziario dell’ area dell’ euro, trasmettendosi dai mercati dei titoli
di Stato agli intermediari bancari e quindi all’economiareae.

La prima sessione é dedicata all’impatto della crisi sui rendimenti dei titoli di Stato.
La domanda principale e in che misurail loro recente andamento possa essere spiegato sulla
base dei fondamentali economici dei singoli paesi, oppure rifletta fattori di natura sistemica,
quali il rischio di reversibilita dell’euro o fenomeni di contagio. Un altro interrogativo € se
I”aumento del debito pubblico osservato negli ultimi anni possa comportare pressioni a
rialzo sui tassi d'interesse anche nei paesi sin qui considerati piu sicuri sotto il profilo della
sostenibilitadei conti pubblici.

La seconda sessione si concentra sull’ impatto delle tensioni sul debito sovrano sul
costo e sulla disponibilita di credito bancario, snodi centrali nella trasmissione delle
turbolenze finanziarie all’economia reale. Sebbene le misure a carattere straordinario
adottate dalla BCE e altre misure di politica economica varate a livello nazionale o europeo
abbiano sventato sviluppi potenzia mente dirompenti, le condizioni monetarie e creditizie del
paes dell’area restano molto eterogenee. Un obiettivo prioritario dei lavori presentati in
questa sessione e quello di valutare le asmmetrie nella trasmissione della politica monetaria
tra paes maggiormente interessati dalle tensioni e paesi ritenuti piu solidi, con un focus sui
fattori di domanda e di offerta che condizionano I’ erogazione del credito all’ economia.

L’ ultima sessione prende in esame gli effetti macroeconomici della crisi del debito
sovrano; essa raccoglie alcuni lavori che mirano a quantificare I’impatto delle tensioni sia sul
credito e sui tass bancari sia sull’economia reale, a livello dell’area dell’euro nel suo
complesso cosi come nei suoi principali paesi. Viene inoltre affrontata la questione
dell’influenza della posizione ciclica dell’ economia, della dimensione del debito pubblico e
delle condizioni finanziarie sull’ efficacia macroeconomica degli interventi di politicafiscale.

Dall’insieme dei lavori emergono i seguenti risultati principali. Il forte aumento della
dispersione dei rendimenti dei titoli pubblici nell’area dell’euro osservato dall’estate del
2010, e ancora di piu dal luglio del 2011, pud essere solo in parte spiegato dall’ andamento
dei fondamentali fiscali ed economici dei singoli paesi. Lo scarto trai rendimenti e il valore
coerente con le condizioni di fondo delle economie €, in parte, riconducibile ai timori di
disgregazione dell’ area dell’ euro. Il forte aumento del debito pubblico osservato negli ultimi
anni in tutte le maggiori economie avanzate € in grado di esercitare nel lungo periodo una

% Banca d'Italia, Area Ricerca economica e relazioni internazionali, Servizio Studi di congiuntura e politica
monetaria.
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significativa pressione al rialzo sui tassi d’interesse, se s tiene conto anche degli effetti
provenienti da componenti della domanda di titoli pubblici che tipicamente sono poco
sensibili ai tassi d’interesse (come, ad esempio la gestione delle riserve ufficiali).

La crisi ha condizionato in modo determinante I’ attivita delle banche, in termini di
costo del credito, disponibilita di finanziamenti per famiglie e imprese, redditivita. | risultati
presentati nella seconda sessione mostrano che le tensioni hanno distorto le condizioni
monetarie nei principali paesi e nell’area nel suo complesso, causando in particolare un
significativo aumento del costo del credito nei paesi maggiormente esposti ai timori degli
investitori sulla solidita dei conti pubblici. Le risposte alla Bank Lending Survey
dell’ Eurosistema e i dati della Centrale dei Rischi hanno consentito di quantificare I'impatto
della crisi sul comportamento delle banche italiane, mettendo in luce in particolare il ruolo
della maggiore rischiosita dei prenditori di fondi e quello delle condizioni di liquidita e di
capitale delle banche.

L’ evidenza sulle conseguenze reali della crisi del debito sovrano e ancora limitata. |
risultati presentati nella terza sessione mostrano che tale impatto sarebbe stato significativo
non solo nel paesi direttamente colpiti dalle tensioni ma anche nell’ area nel suo complesso,
determinando un calo della produzione industriale, un aumento della disoccupazione e un
deprezzamento dell’ euro. Il rallentamento dell’ attivita economica nel corso del 2012 anche
nei paesi dell’area con condizioni di finanza pubblica piu solide & coerente con i risultati
delle stime econometriche.

Le analisi condotte sull’economia italiana mostrano che le politiche fiscali sarebbero
scarsamente efficaci nel sostenere |’ attivita economica in una situazione di elevato costo del
servizio del debito. In condizioni normali, esse risulterebbero piu efficaci nelle fas recessive
chein quelle espansive.



Conclusioni

Eugenio Gaiotti*

Il workshop che si e tenuto in Banca d’Italia nel febbraio 2013 mostra, una volta di
piu, che per una banca centrale la condivisione dei risultati delle proprie attivita di analisi e
ricerca con la comunita scientifica € passaggio importante e irrinunciabile. Vorrel quindi
ringraziare in maniera particolare i discussant, che ci hanno consentito per |'appunto di
sottoporre a vaglio del mondo accademico italiano i risultati delle nostre analisg,
strettamente legate alle tematiche di politica economica. E naturalmente ringrazio tutti gli
autori del lavori ei partecipanti alla conferenza.

La crisi di fiducia degli investitori nella sostenibilita dei debiti pubblici nell’area
dell’euro ha avuto conseguenze pesanti sui mercati del titoli di Stato, sull’attivita delle
banche e sugli andamenti macroeconomici. Gli studi presentati in questo volume s
focalizzano, con sfumature e punti di vistadiversi, su tali conseguenze. Al centro dell’ attivita
istituzionale della Banca vi sono anche altre questioni di rilievo, che per ragioni di tempo
non é stato possibile affrontare nel corso della conferenza, quali le ricadute della crisi sulle
fragilita strutturali dell’ltalia e dell’area dell’euro e le azioni volte a far progredire la
costruzione europea.

Il workshop che questo volume documenta non ha mancato di fornire indicazioni utili
per comprendere le diverse sfaccettature della crisi in atto. Vorrel sottolineare tre risultati
generai, evidenziando anche alcuni interrogativi che ne conseguono e che costituiscono
nuove sfide per I’analisi economica.

In primo luogo, la nostra attivita di ricerca mostra che la crisi del debito sovrano trae
origine da fattori di natura sistemica, oltre che da problemi e vulnerabilita relativi a singoli
paesi. Ne discende — come chiarito da tempo dal Governatore della Banca d’ Italia e ribadito
anche nel Bollettino economico della Banca d'Italia dello scorso gennaio — che i progressi
conseguiti nella direzione della risoluzione della crisi sono stati resi possibili dall’ azione
congiunta di tutte le politiche economiche, alivello nazionale cosi come a quello europeo. Se
vi e ormai consenso sul fatto che le tensioni sono divenute sistemiche a causa del diffondersi
di dubbi sulla tenuta stessa dell’unione monetaria, piu difficile € invece stabilire con
precisione quale sia il peso dei fattori nazionali rispetto a quelli sistemici nella trasmissione
della crisi. Valutare i contributi del divers fattori sottostanti alla crisi — obiettivo al quale
sono rivolti alcuni dei lavori qui presentati — e indispensabile per individuare le modalita di
rispostaalacrisi piu adeguate.

In secondo luogo, la cris ha messo in luce il ruolo chiave svolto dall’ offerta di
credito nelle odierne economie di mercato. Come abbiamo argomentato piu volte nel
Bollettino economico, sebbene la politica monetaria sia riuscita a rimuovere insidiosissime
tensioni sui mercati della provvista bancaria al’ingrosso, nell’ attuale fase ciclica I’ offerta di
finanziamenti & ancora frenata dall’ elevato rischio percepito dagli intermediari in relazione
agli effetti della recessione sui bilanci delle imprese. La crisi ha reso palese la necessita di
ripensare il modo in cui, nei nostri modelli macroeconomici, interpretiamo e rappresentiamo

4 Banca d'Italia, Area Ricerca economica e relazioni internazionali, Capo del Servizio Studi di congiuntura e
politica monetaria. Nel giugno 2013 il dott. Gaiotti &€ stato nominato Direttore centrale dell’ Area Ricerca
economica e relazioni internazionali dellaBancad' Italia
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il ruolo della disponibilita di credito bancario. Occorre investigare piu a fondo quali siano i
fattori che determinano le condizioni del credito e come queste ultime influenzino I’ efficacia
della politica monetaria. In una fase contraddistinta da un severo innalzamento della
rischiosita delle imprese, fino a che punto la politica monetaria pud arginarne le
conseguenze? Quali sono gli strumenti piu adatti per farvi fronte?

Dale nostre analis emerge anche che I'impatto macroeconomico della crisi del
debito sovrano é stato significativo non solo nei paesi direttamente colpiti dalle tensioni, ma
anche in quelli ritenuti fiscamente solidi. Questa evidenza fornisce sostegno a quanto
abbiamo recentemente affermato nel Bollettino economico del gennaio 2013, laddove
argomentiamo che le conseguenze delle tensioni finanziarie che hanno colpito, nel corso
dell’anno, alcuni paesi dell’area e gli effetti del necessario consolidamento dei bilanci
pubblici s sono trasmessi anche ale economie finora ritenute piu solide. Dobbiamo ora
progredire nella nostra comprensione dei canali attraverso cui le tensioni della crisi del
debito si sono trasmesse all’ attivita economica di tutta I’ area e delle strette interdipendenze
trale economie dell’ area.

Ma la domanda piu importante a cui ricercatori e autorita pubbliche sono chiamati a
fornire una risposta € relativa a cosa possono fare le politiche economiche. Il dibattito sui
moltiplicatori fiscali e sul sentiero ottimale di aggiustamento fiscale & ancora aperto. C'é
gualche evidenza che i moltiplicatori dipendano dalle condizioni cicliche; I affermazione che
questi siano oggi molto piu elevati che in passato € perd ancora controversa. Non meno
impegnative sono le domande sul ruolo della politica monetaria. Come affermato in varie
occasioni dal Governatore, la politica monetaria pud fare molto, ma non puo fare tutto. La
sfida per i ricercatori € capire quanto sia questo “molto” e come esso possa essere conseguito
minimizzando eventuali ricadute non desiderate. Su questo tema, che non abbiamo toccato
0ggi, i ricercatori della Banca stanno lavorando attivamente.

Deve essere anche sottolineato che molte delle valutazioni che emergono dai lavori
qui raccolti potrebbero forse apparire oggi quasi scontate, ma non lo erano affatto quando,
solo pochi mesi or sono, vennero avviate le prime ricerche su questi temi e non s erano
ancora formate posizioni di consenso. Queste analisi condotte in Banca d’Italia hanno
contribuito in modo fondamentale al dibattito di policy sulle origini sistemiche della cris,
sulla sua trasmissione ale economie dell’area dell’ euro, sull’ opportunita di interventi di
politica monetaria e sul loro disegno; assieme ai contributi offerti dalle altre banche centrali
nazionali dell’ Eurosistema, ne hanno orientato le conclusioni.

E assai urgente ampliare e consolidare questi risultati e affrontare con determinazione
le nuove questioni sopra delineate. Cio richiede la collaborazione e lo scambio continuo tra
la banca centrale e il mondo accademico. Per citare John Maynard Keynes, “é incredibile di
guante sciocchezze ci si possa temporaneamente convincere se si pensa per troppo tempo da
soli”®. Nel mese di settembre del 2013 organizzeremo una conferenza scientifica
internazionale su questi temi, coinvolgendo quindi una platea di ricercatori dell’ accademia o
delle istituzioni ancora piu ampia nelle riflessioni e nelle analis che da tempo andiamo
conducendo.

® Keynes J. M. (1936), The General Theory of Employment, Interest and Money, pag. xxiii, rislampato e
puibblicato nel 1973 per la Roya Economic Society da Macmillan (London, UK) and Cambridge University
Press (Cambridge, MA).
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Recent estimates of sovereign risk premia for euro-area countries

Antonio Di Cesare*, Giuseppe Grande*, Michele Manna* and Marco Taboga *

January 2013

Abstract

This paper examines the recent behavior of sovereign interest rates in the euro area,
focusing on the 10 year yield spreads relative to Germany for Italy and other euro area
countries. Both previous analyses and the new evidence presented in the paper suggest
that, in recent months, for several countries the spread has increased to levels that are
well above those that could be justified on the basis of fiscal and macroeconomic

fundamentals. Among the possible reasons for this gap, the analysis focuses on the
perceived risk of abreak up of the euro area.

JEL Classification: G12, E43, E62, H63.

Keywords: interest rates, government yield spreads, sovereign risk premia, government debt,
financial crisis, sovereign debt crisis, financial contagion, euro break up, convertibility risk.

Paper presented at the Workshop “The Sovereign Debt Crisis and the Euro Area” organized by

the Bank of Italy and held in Rome on February 15, 2013. The proceedings are available at:
http://www.bancaditalia.it/studiricerche/convegni/atti.

A previous version of the paper was published as Bank of Italy Occasional Paper No. 128
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and John Smith for helpful comments. All errors are the responsibility of the authors.
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1. Introduction and executive summary*

This paper examines the recent behaviour of sovereign risk premiain a number of euro-area
countries, with a particular focus on the 10-year yield spreads relative to Germany.

Using different estimation techniques and explanatory variables, the previous literature finds
a statistically and economically significant relationship between sovereign risk premia and country-
specific fundamentals such as the debt-to-GDP ratio, the government budget deficit and GDP
growth. However, studies on the most recent period — i.e. since the onset of the Greek sovereign
debt crisis at the end of 2009 — generally find that the surge in sovereign spreads experienced in

several euro-area countries cannot be fully explained by changes in macroeconomic fundamentals.

The analyses presented in this paper — which in some cases are obtained building on
previous studies — are broadly consistent with those of the extant literature. Our results suggest that
in recent months the spectacular reduction of long-term German sovereign yields (standing at
around 1.3 per cent as of end-August 2012) isto alarge extent due to safe-haven flows (see Section
4.1). Moreover, for several countries we find that in the most recent period the sovereign spread vis-
arvis the German Bund has risen well above the value consistent with country-specific fiscal and
macroeconomic fundamentals (see Sections 4.2-4.5).? For Italian government bonds, most estimates
of the 10-year spread fall around 200 basis points, as opposed to a market value of almost 450
points (at end-August 2012). Furthermore, large differences between the market spreads and those
warranted by fundamentals are also found on shorter maturities (2 and 5 years — see a summary of
the estimatesin Table 1).

These results are likely due to the fact that the models used so far do not take into account
the new risks which have recently emerged in euro-area sovereign debt markets. In fact, severa
reasons suggest that euro-area sovereign spreads are increasingly affected by investors concerns of
a break-up of the Economic and Monetary Union (EMU — see Section 5). First, the fact that the
deviation of sovereign yields from their model-based value is negative for some “core” countries
and positive for “non-core” countries likely reflects the expectation that a break-up of the euro
would entail an appreciation of the new national currencies for the former countries and a
depreciation for the latter (compared with the parities enshrined in the single currency). Second, the

divergence between sovereign spreads and their model-based values has emerged in a phase of

! The first version of this paper was published in September 2012, as Bank of Italy Occasional Paper No. 128. Most of
the analyses presented in the paper refer to the data available at the date of its first publication.

2 For the sake of conciseness, in this paper the value of the yield spread consistent with fundamentals is in some cases
referred to asthe ‘fair value', asit is sometimes called in the literature.

14



exceptionaly high volatility in financial markets, when the risk of a break-up of the euro is

mentioned more and more frequently by market participants.

Other explanations are possible. These include: concerns of a further, significant
deterioration of the medium-term fiscal outlook of the weaker sovereigns not captured by the
available indicators; a re-pricing of sovereign risk that increases the compensation required by
investors for bearing it; difficulties in assessing sovereign risk that may induce investors to make
oversimplifying assumptions and take into consideration only pessimistic or worst-case scenarios.
More generally, spreads may reflect the interaction between these different factors, with the
possible emergence of a negative spiral between rising risk premia, deteriorating public finances,

problems with banking systems, and low growth.

In future work we will assess the contribution of these aternative factors. Nonetheless, as
already mentioned, the timing of the increase of sovereign yields in fiscally weak countries and the
concurrent, spectacular fall of sovereign yields in fiscally sound countries seems to suggest that
recent developments in sovereign euro-area debt markets can be largely traced back to concerns of a
break-up of the EMU.

Tablel

Estimates of the Italian yield spreads vis-a-vis Ger many consistent with fundamentals:

Summary of theresults (1)
(basis points)

. . Frequency Time horizon
Main determinants of the spread of the data Jyears 5 years 0years

Debt-to-GDP ratio Daily 91 109 122
Debt-to-GDP ratio (nonlinear) Quarterly 164 203 212
Fiscal/macro indicators (CDS model) Daily 124 143 155
Fiscal/macro consensus expectations Monthly 116 215 260
Fiscal/macro indicators (“wake-up call” model) Monthly - - 80-270 (2)
Financial indicators (average value) Daily 168 193 215
Fiscal/macro consensus expectations and financial indicators Monthly 182 272 272
Fiscal/macro indicators and financial accounts Yearly - - 112-301 (3)
Fiscal/macro indicators and contagion Annual - - 80-408 (4)
Memo:

Actua BTP-Bund spread (21 August 2012) Daily 300 413 410

Actua BTP-Bund spread (June 2012) Monthly 414 493 449

Actual BTP-Bund spread (2012 Q1) Quarterly 289 371 382

(1) Unless otherwise stated, daily estimates refer to the value of the spread on 21 August 2012, monthly estimates refer to
its average value in June 2012, and quarterly estimates refer to its average value in the first quarter of 2012. — (2) Data as of
December 2011. — (3) Average value for 2012, as of early July. — (4) As of mid-July 2012. The lower value refers to a
specification based only on fundamentals, the upper value to one including also a proxy for euro-area systemic risks; the
difference between the two values cannot be ascribed to country-specific factors.

This paper is organised as follows. The second section provides an overview of recent trends

in the long-term interest rates of the euro area. The third section briefly reviews recent studies. The
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fourth section shows alternative estimates of the values of the yield spreads vis-avis Germany
consistent with fundamentals for a number of euro-area countries, with a focus on the 10-year
maturity. The fifth section presents evidence on the ongoing concerns of a break-up of the euro area
and their role in widening the dispersion of interest rates across euro-area countries. The sixth

section concludes and highlights some topics for future research.

2. Therising dispersion of long-term interest rateswithin the euro area

Since the onset of the global financial crisis in the summer of 2007 the dispersion of the
long-term government bond yields of the main euro-area countries has risen significantly (Figure 1,
left-hand panel). In particular, long-term rates have considerably increased in Italy and Spain, while
they have declined in Belgium, France and, above all, the Netherlands and Germany.

Figure1
Ten-year gover nment bonds
Yield Spread vis-a-vis the German Bund Yield volatility
(end-of-week data; percentages) (end-of-week data; basis points) (end-of-week annualized data; basis points)
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Source: based on Bloomberg data.

Similarly, yield spreads relative to the German Bund have recorded a significant increase in
Spain and Italy, while they have risen much less in the other main euro-area countries (Figure 1,
middle panel). Yield volatility has soared across the board, reaching particularly high levels for
Spanish and Italian government bonds (Figure 1, right-hand panel).

The dynamics of the spread between Italian and German 10-year sovereign rates has been
characterized by three different periods (Figure 2). Between mid-2009 and April 2010, the spread
hovered around 85 basis points.
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Figure 2
Italian and German 2- and 10-year government bonds
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Source: based on Bloomberg data.

Subsequently, after the start of the first wave of sovereign debt tensionsin May 2010 and up
to June 2011, the spread was still relatively stable, although at a higher level (about 150 basis points

on average).

In the third period, starting in July 2011 (after the announcement of the so-called private
sector involvement in the second assistance package for Greece), the Italian 10-year yield spread
has increased substantially and has become much more volatile. The tensions have involved the
entire euro area, leading to awidespread increase in market volatility and to a sharp depreciation of
the euro. During this period, the sources of the tensions changed. Until November 2011, the
turbulence was concentrated on Italy, as shown by the widening spread of Italian sovereign bonds
vis-avis other non-core countries, such as Spain. It was fuelled by the deterioration of
macroeconomic conditions and political instability in Italy; in November 2011, the Italian 10-year
sovereign rate and spread vis-avis Germany reached record highs of 7.3 per cent and 5.5
percentage points, respectively. In contrast, in the first half of 2012 the instability was largely
driven by the deterioration of macroeconomic conditions in Greece and the difficulties of the
Spanish banking sector. In this phase, Italian sovereign rates remained well below the previous
peaks, hovering below 6 per cent; in contrast, Spanish yields increased significantly, with the spread
between Spain and Italy turning positive (up to 1.2 percentage points in the second half of July
2012).
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3. Sovereign risk premiafor euro-area countries. recent literature

Ardagna, Caselli and Lane (2007) describe the three main channels through which a
worsening of the public finances can affect medium- and long-term yields. First, if the supply of
savings is not perfectly elastic, financing the public deficit has to compete for resources with the
private sector, causing real interest rates to rise.* Second, increases in public debt may cause fears
that even sovereign borrowers may default, leading to an increase in the credit risk premia on
government bonds. Third, larger public deficits may fuel expectations of inflation or exchange-rate
depreciation, with repercussions on interest rates.

Most of the extensive empirical literature on the effects of fiscal imbalances on long-term
interest rates does not distinguish among the three aforementioned channels and resorts to
reduced-form regressions. Estimates vary greatly from country to country and depending on the
method used (see the table in Annex 1, reproduced from Haugh, Ollivaud and Turner, 2009). It is
widely agreed that the effects are generally small (see, among others, Balassone, Franco and
Giordano, 2004), despite their being larger where the deterioration in the budget balance persists
over time. Estimates for the United States indicate that a permanent increase in the debt-to-GDP
ratio of 1 percentage point would raise real long-term interest rates by 3 to 5 basis points, while a
permanent increase in the budget deficit would produce far larger results. Estimates for European

countries, although not uniform, tend to show larger effects.

In recent years, the global financial crisis of 2007-9 and the ensuing sovereign debt crisisin
the euro area have spurred a new wave of studies on the relationship between fiscal conditions and
long-term interest rates. Unlike previous studies, most of these analyses relax the assumption that
public debt is always honoured and allow for the possibility that interest rates on government bonds
contain a default risk premium.” Attinasi, Checherita and Nickel (2009) estimate a dynamic panel
for the 10-year spreads vis-a-vis Germany of ten euro-area countries and find that they are mainly

driven by expected public debt and market liquidity, while risk aversion is not significant. Barrios,

3 See also the box “The effects of the public debt on long-term interest rates’ in Banca d' Italia (2010).

* As pointed out by Ardagna, Caselli and Lane (2007), it is useful to distinguish between short- and long-run effects. In
an economy with a certain degree of short-run nominal stickiness, a weakening in the primary fiscal balance adds to
aggregate demand and leads to an increase in nominal and real short-term rates. Insofar as price adjustment is gradual
and the weakening in the primary balance is perceived to be persistent, long-term interest rates are also affected. In the
longer run, to the extent that fiscal expansion crowds out private investment and results in a lower steady-state capital
stock, it will be associated with a higher marginal product of capital and thus a higher real interest rate. For an analysis
of the long-run implications of rising public debt for interest rates, see Engen and Hubbard (2005). An important point
is made by Krugman (2012), who argues that, in a depressed economy, budget deficits do not compete with the private
sector for funds, and hence do not lead to soaring interest rates.

® For an earlier analysis of yield spreadsin the euro area, see Codogno, Favero and Missale (2005).
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Iversen, Lewandowska and Setzer (2009) find a limited impact of deteriorated fiscal balances. on
average an increase of 1 percentage point in the budget deficit (vis-a-vis Germany) implies arise of
only 2.4 basis points in the government bond yield spread (vis-a-vis Germany). Bernoth, von Hagen
and Schuknecht (2012) show that yield spreads responded significantly to measures of government
indebtedness both before and after the start of the EMU. They also find that, since the start of the
EMU, markets have paid less attention to government debt levels than they did before; on the
contrary, deficits and debt service ratios have been more closely monitored. Bernoth and Erdogan
(2012) detect some instability in the pricing of risk between 1999 and the first quarter of 2010 and

advocate for the need of time-varying coefficient models in this context.

An increasing number of papers specifically deal with the euro-area sovereign debt crisis
and try to analyse its determinants. Borgy, Laubach, Mésonnier and Renne (2011) develop an
arbitrage-free affine term structure model to price defaultable sovereign bonds and apply it to a
panel of eight euro-area government bond yield curves. They use expected changes in debt-to-GDP
ratios as a proxy of fiscal sustainability. According to their estimates (which only include the first
period of the sovereign debt crisis), the conditions of the public finances were the major drivers of
the increase in spreads that occurred between 2008 and mid-2011.

Other papers find that fundamentals cannot explain a significant portion of the movements
of sovereign risk premia registered since the spring of 2010. Aizenman, Hutchison and Jinjarak
(2011) estimate a panel model of the premia on 5-year sovereign CDSs. Their sample covers 60
countries (advanced and emerging) from 2005 to 2010 and their explanatory variables include two
measures of fiscal laxity (the ratio of government debt to tax revenue and the ratio of the fiscal
deficit to tax revenue) and other economic fundamentals. For the euro-area countries most exposed
to sovereign tensions (Greece, Ireland, Italy, Portugal and Spain), they find that sovereign credit
risk was somewhat underpriced relative to international norms in the period prior to the global
financia crisis and substantially overpriced during and after the crisis. According to the authors,
this could be due either to mispricing or to pricing based on future fundamentals, incorporating
expectations that the fiscal outlook will deteriorate markedly in the euro-area periphery and will

pose a high risk of debt restructuring.

Ardagna, Burgi, Cole and Garzarelli (2012) model the 10-year asset swap spreads relative to
Germany of France, Italy and Spain as a function of fundamentals (public debt, primary deficit,
expected nominal GDP growth and expected 3-month rates) and time dummies. The basic
specification of the model uses only the macro fundamental variables and predicts a value of the

spreads of about 40, 130 and 200 basis points for France, Italy and Spain, respectively (Table 2).
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The higher spreads prevailing in recent years are accounted for by augmenting the model with time
dummies that capture changes in the spreads that took place in specific periods and unrelated to
country fundamentals. In particular, the very high values reached by sovereign spreads after July
2011 can only be captured by introducing a dummy for that period.

Table2
Ten-year sovereign spreadsvis-a-vis Germany:
A fundamental model augmented by time dummies (1)
(basis points)

France Italy Spain

Actual 10-year spread with respect to Germany (2) 107 431 491
Fitted values of spreads
1. Fundamentals and EMU dummy (post Jan-99) 43 129 202
2. Assub 1 + Financial Crisis dummy (post Sep-08) 58 180 204
3. Assub 2 + EMU sovereign crisis dummy (post May-10) 50 259 365
4. Assub 3 + PSI dummy (post Jul-11) 140 630 384

Source: Ardagna, Burgi, Cole and Garzarelli (2012).

(1) Fitted values of 10-year asset swap spreads with respect to Germany are obtained from a panel model estimated on
monthly data from January 1990. The first estimate shown in the table is based only on macro fundamentals and a
post-January 1999 dummy. The other estimates make the additional hypothesis that the events flagged by the time dummies
indicated in the table have had a significant impact on sovereign yield spreads. — (2) Data as of 29 March 2012.

On the basis of a panel model of the 10-year interest rates of 21 advanced economies
estimated over the period 1980-2010, the IMF finds that the current sovereign spreads with respect
to Germany of some euro-area countries are well above what could be justified on the basis of fiscal
and other long-term fundamentals (IMF, 2012). For Italy and Spain, in the first half of 2012 the
model-based values of the spreads with respect to Germany were around 200 basis points, about
half their market value.

Several studies argue that deviations of the spreads from the levels justified by fundamentals
are partly due to contagion effects. Metiu (2012) finds that, between January 2008 and February
2012, Italy was hit by contagion from Spain and Portugal while these two countries, in turn, were
“importers of risk” from Greece. Moreover, he finds that contagion from Spain to Italy is significant
both statistically and economically: more than half of the unexpected increases in the Spanish
spread are transmitted to the Italian spread, even if they are unrelated to Italian fundamentals.
Similar contagion effects are found by De Santis (2012), who also finds evidence that common
upward movements in the spreads are often due to safe haven phenomena that contribute to
reducing the yield of the Bund. The results of Caceres, Guzzo and Segoviano (2010) and Beber,
Brandt and Kavaecz (2009) are consistent with this finding; in particular, the latter authors argue
that safe haven phenomena are often linked to increased demand for very liquid assets.
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While a consensus is forming around the idea that contagion is an important determinant of
the increase in sovereign risk premia in some countries, the economics profession still lacks a
rigorous theoretical framework to understand contagion and identify policy actions that might
prevent it. Moving from the empirical observation that contagion has been spreading, mainly but
not only, within the euro zone, De Grauwe and Ji (2012) argue that contagion might come from
self-fulfilling liquidity crises that propagate within the euro area (but not outside of it) because of
the disconnect between monetary and fiscal authorities. The policy implication is that only a better

integration of the two policies can prevent contagion.

4. Estimates of the values of the yield spreads vis-a-vis Germany consistent with fundamentals

In this section we present new estimates of the yield spreads vis-a-vis Germany consistent
with domestic fundamentals for selected euro-area countries. Some of these estimates are based

upon new approaches, while others build upon results of previous studies.

To streamline the exposition, only estimates referring to 10-year spreads are presented in the
main text, while Table 1 and the graphs in Annex 2 summarize some of the empirical findings
concerning the 2- and 5-year maturities for Italy. The results obtained with shorter maturities are
gualitatively similar to those obtained with the 10-year maturity. For the sake of brevity, the
coefficient estimates are not shown in the main text and are reported in Annex 3 only for some of

the most representative models.

We start by pointing out that analyses of the spreads vis-a-vis Germany should start from an
assessment of the level of the German yield. We then present different estimates of the values of
sovereign yield spreads consistent with fundamentals, moving from simple models (whose
regressors include only the debt-to-GDP ratio) to models that also include other fiscal variables,
economic fundamentals and financial risks.

Most of the empirical models are estimated over sample periods that do not extend beyond
the first half of 2011. This is due to the fact that since July 2011 the conditions of euro-area
government bond markets have rapidly deteriorated (as discussed in Section 2) and have likely been
increasingly affected by contagion effects and fears of a break-up of the euro area (as will be
discussed in Section 5). In estimating the determinants of the sovereign risk premia, it thus seems
preferable to drop the observations that refer to this last phase of exceptional instability, which has

led the market prices of the government bonds of the euro area to move away from the levels
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justified by fundamentals. In any case, the robustness of our results to different sample periods is

assessed in a number of ways.’

4.1 Safe haven flows and the level of the German 10-year rate

It is commonly argued that, in times of financial stress, safe haven phenomena tend to push
German yields below the levels that are consistent with the perceived creditworthiness of the
German sovereign. To examine this issue, the left-hand panel of Figure 3 reports the difference
between the 10-year German government bond yield and the premium on the 10-year CDS on
Germany (red line). This indicator, being broadly equivalent to the return of a credit-risk-free asst,
should be comparable to the 10-year Eonia swap rate, which represents a proxy of the risk-free rate
(black line). Until April 2010 the difference between the Eonia swap rate and the German
government bond-CDS spread (blue line) was in fact very low, with the notable exception of the
aftermath of Lehman’s default, when it increased substantially reaching one percentage point at the
end of 2008 and in early 2009. This spread started to widen again in May 2010, when there was a
first phase of strong tensions in euro-area fixed income markets. Subsequently, it increased
considerably and since August 2011 it has consistently remained way above the maximum level
reached during the global financia crisis of 2007-9. This indicator signals that, over recent months,
safe haven effects on 10-year German yields might have been as large as 130 basis points.” Similar

patterns are also evident for the 2- and 5-year maturities (see Figure A.4 in Annex 2).

The right-hand panel of Figure 3 shows similar indicators for the US, Italy and Spain. For
the latter two countries, the differential tends to be more erratic and since mid-March 2012 it has
declined considerably (even becoming negative recently), because government bond yields have

increased much more than the premia on sovereign CDSs.

® In particular, in Section 4.4 we carry out rolling regressions, while in Section 4.5.1 we run the model on shorter-
sample periods.

"1t is worth noting that the CDS premium also reflects counterparty risk, which is the risk that the protection seller is
not able to meet its obligation when a default event occurs. The presence of counterparty risk lowers the CDS premium
because the protection buyer knows that the protection offered by the contract is not actually full. As the counterparty
risk should increase during periods of stress, it seems safe to say that since mid-2011 the premium on the German CDS
has actually been lower than it would otherwise have been. Thus, the presence of counterparty risk has probably
increased the bond-CDS differential and lowered the difference with the Eonia swap rate. In this respect, therefore, our
estimates of the safe haven effects on 10-year German yields are probably conservative.
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Figure 3
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Source: based on Bloomberg data.
(1) The sovereign bond-CDS spread is the difference between the 10-year government bond yield and the premium on the 10-year
sovereign CDS.

Further evidence of safe haven phenomena is provided by the co-movement between CDS
premia and bond yields. In principle, there should be a positive relationship: a higher CDS spread
should be associated with a higher bond yield. While this has been the case for countries with a high
debt or deficit (Belgium, Ireland, Italy, Portugal, Spain; Figure 4), for Germany the correlation
between the 10-year bond yield and the 10-year CDS spread has been negative both in recent
months and over longer time spans. This could be interpreted as evidence of the fact that spikes in
risk aversion have triggered both upward revisions of the German sovereign risk premium and safe

haven phenomena, but with the effect of the latter on the Bund yield prevailing.?

Figure 4

Correlation between 10-year bond yield and 10-year CDS premium
(daily data; 200-day rolling correlations)
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Source: based on Bloomberg and Thomson Reuters Datastream data.

8 There could be aso a role for the liquidity risk premium on German bonds that may tend to decrease significantly
during periods of financia stress.
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4.2 Sovereign spreads and the public debt-to-GDP ratio

A preliminary assessment of the level of the sovereign bond spread vis-avis the
corresponding German Bund can be obtained from a simple bivariate regression model, where for
each country the spread itself is regressed on a constant and the ratio of public debt to GDP (a

common indicator of country risk):’
debt
S=p+ ﬂz(ﬁl +&, 1)

where s is the 10-year spread at day t and (debt/GDP); is the debt-to-GDP ratio (kept constant

within the quarter). The fitted values from this regression are used as an estimate of the fair value of
the spread, while the residuals are interpreted as the portion of the spread not explained by country
risk. The model is estimated using daily data from October 2000 to June 2011.

According to this simple indicator, the recent increases of both Spanish and Italian spreads
with respect to Germany are much larger than would be justified by the trends in the debt-to-GDP
ratios (Figure 5). In particular, the level of the Italian spread consistent with the debt-to-GDP ratio
in the second half of 2012 is estimated to be around 120 basis points, against an actual value of the
spread of 410 basis points (see Figure A.5 in Annex 2 for the results for 2- and 5-year maturity
Italian bonds).

® Tests of the null hypothesis of non-stationarity for many of the time series used in this paper are not able to reject it.
However, such tests are reckoned to have limited power in datasets of moderate size like ours (Nelson and Plosser,
1982, and Kwiatkowski et al., 1992). Moreover, these tests provide valid inferences only if structural breaks are absent
(Perron, 1989) and if errors are reasonably homoskedastic (Kim and Schmidt, 1993). As these conditions are probably
not met by our data (especially homoskedasticity), one should be very careful in interpreting the results from unit root
tests. In addition, even in the presence of unit roots, OLS estimates such as those presented in this paper remain
consistent (actually super-consistent, hence with smaller standard errors) if the series are also cointegrated (Phillips and
Durlauf, 1986). Thus, the case remains open only if the variables are (1) but not cointegrated. Our a priori is that this
possibility is economically implausible: theory indicates that the variables under examination are strongly related in an
economic equilibrium.

24



Figure 5

Ten-year sovereign spreadswith respect to Ger many
asa function of debt-to-GDP ratios
(daily data; basis points)
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Source: based on Bloomberg and Thomson Reuters Datastream data.

This simple regression model does not take into account possible non-linearities in the
relationship between sovereign spreads and public debt-to-GDP ratios. Non-linear effects might be
sizable for countries with a high public debt relative to the size of the economy (e.g., Italy, Ireland
and Portugal). To account for non-linearities, we follow De Grauwe and Ji (2012). The fair value of
the spread is obtained by regressing bond spreads on debt-to-GDP ratios, debt-to-GDP ratios
squared, country specific dummies and interactions between these country dummies and
debt-to-GDP ratios (simple and squared):

debt debt) | debt debt) |
S.=B+ ﬂz[ﬁjm + ﬂsl:[ﬁjlj + B,D; + B:D, (ﬁjm + BsD, l:[ﬁjlj +&,, (2

where s, isthe spread of country i in quarter t, (debt/GDP);; is the debt-to-GDP ratio and D; isa
country dummy.*°

Figure 6 and Figure A.1 in Annex 2 show actual and fitted data for 10-year spreads relative
to the German Bund for Belgium, France, Ireland, Italy, Portugal and Spain. The estimates are
based on quarterly data of the debt-to-GDP ratio from 2000Q1 to 2011Q2. The data on spreads are
guarterly averages. Fitted data from 2011Q3 to 2012Q1 are out-of-sample estimates.

19 De Grauwe and Ji (2012) also include the ratio of the current account to GDP among the regressors, but its effect on
the spread is never statistically significant. They also do not include the interaction terms between the country dummies
and the debt-to-GDP ratios (simple and squared), so that the impact of the debt-to-GDP ratio is the same for al the
countriesin their sample.
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Figure 6
Ten-year sovereign spreadswith respect to Germany

asanon-linear function of debt-to-GDP ratios (1)
(quarterly data; percentages and basis points)
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Source: based on Bloomberg and Thomson Reuters Datastream data.
(2) The larger markers denote the latest observations (2012 Q1).

Two results stand out. First, in every country except Belgium, the relationship between the
public debt-to-GDP ratio and the sovereign yield spread is non-linear and convex (the larger the
debt, the higher the impact on the spread of a one percentage point increase in the debt-to-GDP
ratio).™* Second, in the first quarter of 2012 (the latest available data) the actual level of the spread
is much higher than the predicted value in every country except Ireland. In Italy, the fair value of
the spread is equal to about 210 basis points, as against an observed value of 380 basis points (see
Figure A.6 in Annex 2 for analogous results for 2- and 5-year maturities).

4.3 Sovereign spreads, fiscal sustainability indicators and other fundamentals

Another estimate of the fair value of the sovereign spreads takes into account both fiscal
sustainability and macroeconomic indicators and uses some empirical results by Aizenman,
Hutchison and Jinjarak (2011). These authors estimate equilibrium sovereign CDS premia as a
function of the current values of fiscal sustainability indicators (such as the ratio of public debt to
GDP or theratio of public debt to the realized tax collection) and other fundamental variables (such
as inflation and the ratio of total foreign liabilities to GDP). For the euro-area countries most
exposed to the tensions on government bond markets, Aizenman, Hutchison and Jinjarak (2011)
calculate the ratios between the actual and the predicted values of the sovereign CDS premiafor the
years 2008-10. We use these ratios to get an estimate of the fair values of the 10-year yield spreads

™ |n the case of Belgium, the atypical concave pattern of the fitted curve is due to the fact that in the last few quarters
Belgian spreads have recorded historically high levels notwithstanding the debt-to-GDP ratio being well below its
historical maxima.
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with respect to Germany for Ireland, Italy, Portugal and Spain.? Figure 7 and Figure A.2 in Annex
2 show these estimates. Since 2012, the fitted values of the sovereign spreads with respect to
Germany have hovered around 390, 180, 290 and 110 basis points for Ireland, Italy, Portugal and
Spain respectively (see Figure A.7 in Annex 2 for the results for 2- and 5-year maturity Italian
bonds).

Figure 7
Estimates of the 10-year sover eign spreadswith respect to Ger many
based on theresultsreported by Ainzenman et al. (2011) for sovereign CDSs (1)

(daily data; basis points)
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(1) Fitted values are generated on the basis of Ainzenman, Hutchison and Jinjarak (2011)’s estimates of the value of the premia on
sovereign 5-year CDSs that are consistent with current fundamentals.

We then take an alternative approach, in which we estimate a model for the 10-year
government bond yields of Italy and Germany and then compute the model-implied value of the
spread as the difference of the fitted values of the yields. To better account for the forward-looking
nature of interest rates, we use the monthly forecasts of yearly macroeconomic variables provided
by Consensus Economics (based on a survey of professional forecasters) as proxies for
fundamentals. For the Italian and German interest rates,'® we estimate the following equation:

r, =a + B EXPFUND: + &, ©)]

12 We use a three-step procedure. First, for each country the relationship between sovereign bond spreads and premiaon
sovereign CDSs (both calculated with respect to Germany) is derived through alinear regression estimated on daily data
for the period 2008-10. Second, for each country an estimate of the level of CDS premia consistent with fundamentals
(“fundamental-adjusted” CDS premia) is obtained by applying the correction terms reported in Table 4 by Aizenman,
Hutchison and Jinjarak (2011) to the actual values of the CDS premia. To err on the side of caution, we use the lowest
estimate of the correction term for Germany and the highest for the other countries; moreover, in order to smooth the
time variation, we use the average values of the correction terms over the three-year period 2008-10. In the third and
last step, the fundamental-adjusted bond spreads are computed by using the equation estimated in the first step and
replacing the actual values of the CDS premiawith their fundamental-adjusted values.

13 Long time series of consensus forecasts data are only available for G7 countries,
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where r; is the nomina interest rate and EXPFUND: is a vector of variables including the
12-month-ahead forecasts at month t of one fiscal fundamental (the budget balance-to-GDP ratio)
and a stream of other macroeconomic variables (three-month interest rates, GDP growth rate,
consumer price inflation, unemployment rate and the current account-to-GDP ratio).** Regressions
are estimated over the period January 1999-June 2011.

At mid-2012 the estimated value of the 10-year Italian spread with respect to Germany was
equal to 260 basis points, amost 2 percentage points lower than its actual value (Figure 8). For the
2- and 5-year maturities, the gaps between the actual and estimated values of the spread were even

higher (around 3 percentage points; see Figure A.8 in Annex 2).

Figure 8
Italian 10-year sovereign spread with respect to Ger many

asa function of consensus expectations on fiscal and other economic fundamentals (1)
(monthly data; basis points)
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Source: based on Bloomberg, Thomson Reuters Datastream and Consensus Forecasts data.

(1) The estimated spread is the difference between the fitted values of the Italian and German interest rates. Interest rates are
modelled as a function of the expected deficit/GDP ratio over the next 12 months and the 12-month-ahead forecasts of other
macroeconomic variables (expected three-month interest rates, GDP growth rate, consumer price inflation, unemployment rate and
the current account/GDP ratio). Since July 2011 the estimated spread is based on out-of-sample forecasts.

A possible weakness of our results is that the models used so far ignore the possibility that
since the onset of the Greek crisis in November 2009 sovereign risk premia within the euro area
may have become much more sensitive to fundamentals. This “wake-up call” hypothesis is
examined by Giordano, Pericoli and Tommasino (2012), who estimate the following panel model of

the 10-year spreads with respect to Germany:

Si = &jp T @3S +:Bozit +ﬂlFt +7/0Dt +7/1D Z +7/2Dt Ft + & (4)

t=it

4 Rolling 12-months-ahead forecasts are computed as a weighted average of the forecasts for the current and next
calendar years, in which the weights are given by the fractions of the two calendar years included in the computation
window.

28



where Dy isadummy variable equal to one after the outbreak of the Greek crisisin October 2009, F;
isthe VIX index (regarded as a measure of global risk aversion) and Z;; includes country-specific
variables, such as GDP growth and the ratios of public debt, private debt and the current account to
GDP (all these ratios are computed as differences with respect to those of Germany). The dataset
covers nine euro-area countries (Austria, Belgium, Finland, France, Ireland, Italy, the Netherlands,
Portugal and Spain) and runs from January 2000 to December 2011. Giordano, Pericoli and
Tommasino (2012) find that after October 2009 financial market participants became more
responsive to country-specific fundamentals than before (with countries with sounder fiscal
conditions and better external positions benefiting from lower spread levels). However, even using
this “wake-up-call” model, the unexplained portions of the actual yield spreads with respect to
Germany remain large. In the case of Italy, the predicted value of the 10-year spread with respect to
Germany ranges between 80 and 270 basis points (depending on whether investors average
sensitivity to country-specific factorsis set to its pre- or post-Greek-crisis level).

4.4 Financial factors

Besides economic and fiscal fundamentals, sovereign risk premia may be affected by risks
stemming from financial markets. Three factors can be singled out: 1) the surge in sovereign spread
volatility has reportedly discouraged investors from holding the government bonds of some
euro-area countries; 2) sovereign spreads have also been affected by strains in domestic banking
systems; 3) the recent wave of sovereign debt rating downgrades might also have contributed to
widen government bond spreads, due to the pervasive role of ratings in the financial industry.™

A preliminary assessment of the impact of these three financial factors on recent trends in
euro-area sovereign yield spreads can be obtained from simple bivariate regression models, where

the spread is regressed on a constant and an indicator of financial risks:
s = B, + B, financial _indicator, + ¢,, (5

where 5 is the spread at time t of the country considered and financial _indicator, is the given

indicator of financial risks. Asfor equation (1), the fitted values from this regression are interpreted
as an estimate of the fair value of the spread, while the residual s are interpreted as the portion of the
spread not explained by country risk.

%51t should be borne in mind that using financial market variables as explanatory variables of sovereign spreads may
entail serious reverse causality issues. This could be particularly relevant over the last year, when developments in
euro-area government bond markets have been a source of systemic risks.
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For each of the six countries considered in Section 4.2, we use three different proxies of

country-level financial risks, giving rise to three aternative estimates:

700

volatility of the sovereign spread: this is motivated by the observation that the risk premium
required to hold a given bond could be proportional to its financia riskiness, as measured by
its price volatility in excess of the volatility of a safe bond. The indicator is computed as an
exponentially weighted moving average (EWMA) of squared day-on-day changes in the
10-year government bond spread;*®

volatility of bank stocks: given investors' concerns about banks conditions in the euro area,
this measure takes into account the possibility that the sovereign spread of a given country
might reflect the vulnerability of its banking sector, as proxied by the stock price volatility
of the major banks. The indicator is calculated by applying the EWMA methodology to

country indices of bank share prices;*’

spread on corporate bonds having the same rating: under the assumption that credit ratings
are reliable measures of credit risk, there should be a close relationship between the spreads
on sovereign and corporate bonds having the same rating. For each sovereign, this indicator
is computed from the Merrill Lynch index of the corporate bonds having the same rating as

the sovereign’s government bonds.
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Source: based on Bloomberg and Thomson Reuters Datastream data.

We run equation (5) on daily data from January 1999 to June 2011. The fitted values from

these regressions are plotted in Figure 9 for Italy and Spain and Figure A.3 in Annex 2 for the other

18 We used the standard RiskM etrics framework for daily data, assuming null mean and a decay factor equal to 0.96.
Y We used the Datastream indices for national banking sectors.
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four countries (see Figure A.9 in Annex 2 for the results for 2- and 5- year maturity Italian bonds).

The figures also show the series obtained by averaging the estimates from the three models.

The main results that emerge from the analysis can be summarized as follows:

All the proxies of country risk have significant explanatory power, particularly the volatility
of the sovereign spread; the latter finding signals that financial risks stemming from short-
term bond price volatility is one of the main drivers of sovereign spreads,

Since the summer of 2011, there has been an increasing gap between the market values of
sovereign spreads and their model-based values; this is true for al countries in the panel,

abeit to different extents;

Italy seems to be the most severely penalized country. On 21 August 2012 (the last day in
our sample) the spread stood at 410 basis points, against an average estimated value of 215
points. On the same day, the most conservative estimate was about 370 basis points (based
on the volatility of the sovereign spread), while the other estimates stood at 120 and 150
basis points (based on the volatility of bank stocks and the spread of equivalent corporate
bonds, respectively).

As a robustness check, we also run multiple regressions: one including all three proxies of

risk and one including only the two volatility variables. These regressions also provide evidence of

a gap between the actual and the model-based value of the spreads. In particular, despite producing

aremarkably good fit of the dynamics of the Italian spread until the end of March 2012 they fail to

explain the surge that occurred subsequently (Figure 10).

Figure 10

Multiple regressions of the Italian 10-year sovereign spread with respect to Ger many
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Source: based on Bloomberg and Thomson Reuters Datastream data.
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A possible concern about these estimates is that they do not take into account the possible
time-variation in investors' risk aversion and the price of risk. One may interpret the explanatory
variables as proxies of the quantity of risk and their regression coefficients as the price of risk (their
product being the risk premium). Along these lines, it is possible to estimate how the price of risk
evolved through time by running rolling regressions over shorter sub-samples. Using 2-year rolling
windows, we find that in 2012 the estimated prices of risk are very close to their sample averages,
even with time-varying coefficients, the estimated value of the spread is only a few basis points
above the level found with the baseline model described above. Furthermore, estimates of the fair
value remain virtually unchanged by adding to the regressors the level of the VIX index, which is

sometimes regarded as a proxy of risk aversion.”®

4.5 Financial factors and other fundamentals

Sovereign risk premia are likely to be a function of both financial factors and economic and
fiscal fundamentals. In this section we follow two different approaches that try to take all these

determinants into account.

4.5.1 Indicators of financial risks and other fundamentals

In Section 4.3 we have modelled Italian spreads with respect to Germany as a function of
the consensus forecasts of macroeconomic variables. We now augment model (3) to include the
three indicators of financial risks described in Section 4.4. For the Italian and German interest rates,

we run the following equation:

r, =a + ' EXPFUND; + y'FINFACT: + &, (6)

where 1, is the nominal interest rate of the country considered, EXPFUND: is the vector of
12-month-ahead forecasts of fundamentals described in Section 4.3 and FINFACT: is a vector
including the volatility of r, the volatility of the share prices of the banks of the given country, and
the yield on corporate bonds having the same rating as the sovereign of the given country. In an
extended version of (6) the regressors also include the current level of the public debt/GDP ratio

'8 These results apparently provide little support for the hypothesis that the compensation required by investors to bear
sovereign risk in the euro area has significantly increased since the second quarter of 2010. However, our proxies of risk
(in particular, corporate spreads) are themselves affected by the price of risk and thus may already reflect, at least in
part, its possible changes over time.
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(for which no consensus forecast is available), which might be an important factor for Italian

sovereign risk premia. Regressions are estimated over the period January 2000-June 2011.%

Results for the 10-year maturity are shown in Figure 11. While the equation tracks the
German 10-year yield quite well, the Italian 10-year yield turns out to be significantly higher than
the fitted value (by 160 basis points at mid-2012). The fitted value of the spread at June 2012 stands
at 270 basis points, amost 180 basis points lower than its actual value. For the 2- and 5-year
maturities, the gaps between actual and fitted values are even larger for the Italian interest rates

(about 220-230 basis points), while they are nil for the German ones (see Figure A.10 in Annex 2).

Figure11
Ten-year gover nment bond yields and spreads
as a function of fundamentals and financial factors
German yields Italian yields Spreads
(monthly data; percentages) (monthly data; percentages) (monthly data; basis points)
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Source: based on Bloomberg, Thomson Reuters Datastream and Consensus Forecast data.

(1) Yields are modelled as a function of three financia risk indicators (yield volatility, bank share price volatility and yield of
corporate bonds with the same rating as the sovereign), the expected deficit/GDP ratio over the next 12 months and the 12-month-
ahead forecasts of other macroeconomic variables (expected three-month interest rates, GDP growth rate, consumer price inflation,
unemployment rate and the current account/GDP ratio). An extended specification a so includes the current level of the debt-to-GDP
ratio among the regressors. Since July 2011 fitted values are based on out-of-sampl e forecasts.

4.5.2 Fundamentals and the financial position of the main sectors of the economy

Grande, Masciantonio and Tiseno (2012) explain sovereign yields in terms of fundamentals
and the financial position of the main sectors of the economy. For the 10-year interest rates of 18

major advanced countries, the authors estimate the following panel model:

o=, +pB'F +rB,+é&,, (7)

¥ The stability of the econometric estimates is assessed by running the model on two shorter sample periods: (i) from
2007 to June 2011, in order to exclude the first half of the 2000s (a period of very low sovereign risk premia) from the
sample period; (ii) from 2007 to November 2012, in order to assess how much the results are affected by the recent
wave of massive instability. The results are remarkably stable across the three sample periods: the coefficients do not
change sign and vary in magnitude and significance levels only for a restricted number of variables (see Annex 3).
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where Fi; is a vector of economic and fiscal variables of country i at time t and B;;is a vector of
variables taken from the country’s financial accounts. The latter includes the net asset holdings
(defined as the balance between the stock of financial assets and that of financia liabilities) of the
sectors of the economy that are the main providers or users of savings — households, non-financial
corporations, the public sector, and the foreign sector. As for the fundamentals, the authors use two
different specifications with and without rating dummies.® Rating dummies are based on
end-of-year data and refer to the best rating across the three major rating agencies.* The model is
estimated using yearly averages over the period 1995-2010 and is used to predict the average yields
for 2011 and 2012.

Table 3 reports out-of-sample predictions for Italian and German interest rates for 2011 and
2012, and their actual values. Both the models with and without sovereign ratings are included. For
2011 the predicted value of the 10-year BTP-Bund spread ranges between 150 and 210 basis points,
compared with an actual level of 280. The two-notch decline in Italian government bonds best
rating occurred in the last months of 2011 accounts for an increase in the fitted value of the Italian

10-year rate of more than 50 basis points.

For 2012, three different scenarios are envisaged depending on the hypotheses about the net
asset holdings of households and non residents, and the other financial account variables. In the
middle scenario, dubbed “Stabilization”, the net asset holdings are assumed to remain broadly
unchanged at the levels reached at the end of 2011. In that case, the predicted value of the 10-year
BTP-Bund spread ranges between about 160 and 280 basis points, compared with an average level
of the spread of nearly 400 basis points in the first half of 2012. The other two scenarios, dubbed
“Recovery” and “Deterioration”, assume that the changes in the net asset holdings observed in 2011
will revert or occur again in 2012, respectively. Fitted values range between about 110 and 230
basis points in the “Recovery” scenario and between about 190 and 300 basis points in the

“Deterioration” scenario.

2 With regard to fundamentals, the explanatory variables include real short-term rates, inflation, the average residual
maturity of marketable public debt, and the ratio of public debt to GDP.

%! The rating dummies are defined as follows: (i) for each country, the end-of-year ratings provided by the three major
rating agencies are converted into a common numerical scale; (ii) each country is given the rating score which
corresponds to the highest level of creditworthiness across the three rating agencies.
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Table 3

Interest rateson Italian and German 10-year gover nment bonds:

A model of fundamentals, credit ratings, and capital availability (1)
(average data; percentages and basis points)

Model without ratings Model with ratings Observed rates
Italy Germany Italy Germany Italy Germany
Yield 4.19 272 481 2.68 5.42 261
2011 Actua data
SE. (0.47) (0.29) (0.45) (0.31)
Spread 147 213 281
Recovery .
(back a end-2010 Yield 354 242 471 2.38
levels) SE. (0.54) (0.29) (0.58) (0.31)
Soread 112 233
Stabilization Yield 3.92 234 5.06 231 5.70 171
2012
(as at end-2011) SE.  (0.50) (0.28) (0.54) (0.30)
Spread 158 275 399
Deterioration vidd 421 2.35 5.33 2.32
(2011 trends
continuein 2012) SE. (0.48) (0.28) (0.52) (0.30)
Soread 186 301

Source: based on Grande, Masciantonio and Tiseno (2012).

(1) Yields and standard errors (S.E.) are in percentages, while spreads are in basis points. Fitted values of 10-year yields are
out-of-sample predictions obtained by a panel model estimated on annual data from 1995 to 2010 for a sample of 18 major
advanced countries. — (2) Fundamentals include real short-term rates, inflation, the debt-to-GDP ratio, and the average
residual maturity of the public debt. — (3) Rating dummies are based on end-of-year data and refer to the best rating across
the three mgjor rating agencies. For 2012, best rating as of mid-July 2012. — (4) For 2012, average values from January to
early July.

5. The perceived risk of a break-up of theeuro area

The existence of large and persistent gaps between the actual levels of interest rates and
what could be justified on the basis of fiscal and other macroeconomic fundamentals for several

countries suggests that some common new risk factor is currently at play in the euro area.

One factor driving these gaps may be the risk of a break-up of the euro area and its systemic
consequences. Doubts about the irreversibility of the euro led market participants to start guessing
about the likelihood and consequences of a euro break-up and about investors willingness to bear
that risk. Fears of the reversibility of the euro can thus explain the current high dispersion of interest

rates within the euro area and be a major source of uncertainty and systemic risk.

There is sound evidence that over the last year euro-area government bond markets have
been increasingly affected by stories of a break-up of the euro area. Besides the abnormal levels

reached in the euro area by sovereign yields and yield volatilities since the second half of 2011 (see
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Section 2), some recent discontinuities in the patterns of sovereign yields call for attention. Until
early March 2012, Belgian interest rates had oscillations rather similar to those of Italian and
Spanish interest rates, likely due to changes in risk premia related to investors' assessments of the
sustainability of the public debt in Belgium (Figure 12, left-hand panel). Subsequently, there has
been a growing divergence between Belgian rates and Italian and Spanish rates, with the former
becoming closer to French and German rates. This suggests a clustering of interest rates along
geo-economic patterns that were discernible before the introduction of the single currency and is

consistent with a progressive loss of confidence in the integrity of the euro area.

Figure 12

Interest rateswithin the euro area and sovereign bond-CDS spread
(daily data; percentages)
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(1) Average values of the sovereign bond-CDS spread for two groups of euro-area countries (Italy and Spain, on the one hand, and
Belgium, France, Germany and the Netherlands, on the other). The lower panel of the graph shows the difference between the two
average spreads. The sovereign bond-CDS spread is the difference between the 10-year government bond yield and the premium on
the 10-year sovereign CDS.

A structural break can be observed aso in the sovereign bond-CDS spread, i.e. the
differential between government bond yields and the premia on sovereign CDSs. As mentioned in
Section 4.1, this spread contains the risk-free rate and premia on risk factors other than sovereign
default (e.g., liquidity risk). The right-hand panel of Figure 12 shows the average values of the
spread for two groups of euro-area countries: the two main countries most exposed to tensions (Italy
and Spain) and the other four main countries (Belgium, France, Germany and the Netherlands). The
lower half of the graph also shows the difference between the two average spreads. Since July 2011
this spread has become much more volatile and dispersed across euro-area countries. More
importantly, since mid-March 2012 the gap between the average spreads of the two groups of
countries has consistently increased, because over the whole period bond yields have risen much

more than sovereign CDS premia in Italy and Spain, and they have declined much more than

36



sovereign CDS premia in the other main euro-area countries. The formation of such a wide gap
between the average spreads of the two group of countries is consistent with the hypothesis that
over recent months the huge increase in the dispersion of interest rates across euro-area countries
has been due to a new common factor, namely the risk of a break-up of the euro area.

A scenario of some countries leaving the euro area has been gathering momentum for some
time among financial market participants. In June 2012, the Swiss bank UBS conducted a poll of 80
central bank reserve managers who collectively control more than 8 trillion US dollars. The
respondents said that a break-up of the euro area was the greatest risk to the global economy over
the next 12 months (Financial Times, 2012). Nearly three quarters of them said at least one country
would leave the euro area within five years. Of those, roughly a quarter said that more than one

country would drop the euro.

Concerns about a possible break-up of the euro area have also become widespread in the
non-financial media and the online world. The volume of searches of “euro break-up” or similar
keywords using Google peaked in early December 2011 and in May and June 2012 (Figure 13,
left-hand panel). As unlikely as it may be, the possibility that the interest rates of euro-area
countries have been including a convertibility risk premium has recently been mentioned by the
President of the ECB (Draghi, 2012).%

Our own quantitative analysis provides some indications that since July 2011 euro break-up
risks have been a main driver of the instability of euro-area government bond markets (see also
Favero, 2012, for econometric evidence of non-default components linked to break-up risks). The
very fact that the deviation of sovereign yields from their estimated value has recently tended to be
negative for Germany and positive for “non-core” countries likely reflects the expectation that a
break-up of the euro area would entail an appreciation of the new German currency and a
depreciation of the currencies of “non-core” countries (compared with the parities enshrined in the
single currency). This explanation is supported by the comparison of the Google-based indicator of
euro break-up risks shown in the left-hand panel of Figure 13 with the residuals from the interest
rate models with macroeconomic variables and financial factors presented in Section 4.5.1 (Figure

13, right-hand panel). Model residuals are a measure of the gap between the actual level of the

22 A straightforward way to check for the presence of a convertibility risk premium is the comparison of the yields of
Italian government bonds denominated in euro and the yields of similar government bonds denominated in, say, US
dollars, which are immune of the risk of redenomination. However, the two types of bonds typicaly do not differ only
for the currency of denomination but also for a number of other factors (e.g., law to which the issuance is subject,
eigibility towards central bank refinancing, liquidity of the underlying market) that may make the use of this approach
extremely difficult in practice.
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interest rate and the level that would be justified by fundamentals. Since the second half of 2011 the
positive correlation between the euro break-up indicator and the portion of the Italian 10-year
interest rate not justified by fundamentals is striking. For the German 10-year rate, the correlation
with the euro break-up indicator is remarkable as well, although it is dlightly lower than for the
[talian rate (over the period January 2010-June 2012, the correlation is 0.77 and 0.56 for the Italian
and the German unexplained rate, respectively).

Figure 13
Euro break-up risk and the gap between
market yields and the yields consistent with fundamentals

Unexplained portions of sovereign German and Italian
10-year yields and euro break-up risk (2)
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(1) Monthly data. Index of search volume of euro break-up keywords (“end of euro”, “end of the euro”, “euro break-up”, “euro break
up”, “euro breakup” and “euro exit”) typed into Google's web search engine. Data is monthly averages of weekly data: weekly data
is an index which varies between 0 and 100 and is equal to 100 when the ratio “number of query X"/"total number of queries’
reaches its maximum value over the period for which data are extracted. The data extraction period was January 2004-August 2012.
Data downloaded on 23 August 2012. —(2) The time series are normalized to have zero mean and unit variance. — (3) Difference
between the actual and fitted values of the 10-year government bond yield. Fitted values are obtained by a model that controls for
both macroeconomic fundamental s and financial factors. Since July 2011 fitted values are out-of-sample forecasts.

Indicators of a generalised euro-area risk can also be computed by looking at measures of
comovements of sovereign risk premia. Bufano and Manna (2012) carry out a principal component
analysis of the 10-year swap spreads for the ten leading euro-area sovereign issuers.?® They find that
thefirst principal component explains 95% of the overall variance of sovereign swap spreads and its
trend closely tracks the main phases of the sovereign debt crisis (Figure 14, left-hand pandl): it is
virtually unchanged until the third quarter of 2008, picks up in late 2008-early 2009, startsrising in
the second quarter of 2010, reaches a maximum in the summer 2012, and sharply declines

afterwards.

% The countries included in the sample are: Austria, Belgium, Finland, France, Germany, Ireland, ltay, the
Netherlands, Portugal, Spain. The swap spread is the difference between the yield of the benchmark bond on a given
maturity and the swap rate for that maturity. This measure was preferred to the perhaps more conventional yield spread
with respect to the German Bund to allow the model also to provide an estimate of the fair value for the sovereign risk
premium for Germany.
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Using that indicator as a proxy of systemic euro-area risk, and building upon Bufano and
Manna (2012), we estimate the following panel model for sovereign 10-year swap spreads.

deb defici G
S 1=+ 5, Cl + /5, (G_Dlij +ﬂs(£j +1 E(,t+5(AG—;DPj +Eits 8
it it it

where C1 isthefirst principal component and the expected growth in real GDP refers to afive-year
horizon.?* The right-hand panel of Figure 14 shows the fitted values of the sovereign spread of Italy
relative to Germany for two different specifications. According to the specification that only
includes fundamentals among the explanatory variables — model (8) without the systemic risk
indicator C1 — the predicted value of the 10-year yield spread between Italy and Germany for
October 2012 is equal to 90 basis points. This number is more than 250 basis points lower than its
actual value at that time and broadly unchanged from the fitted value for 2011. If one also includes
the systemic risk indicator C1 on the right-hand side of model (8), the forecast for the Italian swap
spread increases considerably while that for the German swap spread declines somewhat. In this
case the predicted level of the spread of Italy with respect to Germany reaches 370 basis points,

close to the actual value.

Figure 14
Sovereign risk premia of euro-area countries:
A model of generalised euro-arearisk
First principal component of euro-area sovereign Actual and fitted values of the 10-year swap spread

10-year swap spreads (1) of Italy relative to Germany (2)

18
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14 |

= Estimated spread (fundamentals only)
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Source: based on Bufano and Manna (2012).
(1) Daily data. The principal component analysis is carried out from 2000 t02012. — (2) Annual data, in percentages. Data as of 1st
October of each year. Fitted values for 2012 are out-of-sample fits.

* The model is estimated on data from 2000 to 2011. The estimated coefficients turn out to have the expected sign and
are in line with the results found in previous studies. For details, see Bufano and Manna (2012), where a slightly
different specification of model (8) is analysed, over an extended sample.
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6. Conclusions

The analyses presented in this paper — which in some cases are obtained by building on the

results of other studies — are broadly consistent with those of the earlier literature. In particular,

financial market indicators and econometric results suggest that:

(i) In recent months the spectacular reduction of long-term German yields (standing at

around 1.3 per cent as of end-August 2012) isto alarge extent due to safe haven flows,

(if) For several countries, we find robust evidence that in the most recent period the spreads
vis-a-vis the German Bund have risen to levels that are significantly higher than what

could be justified by fundamentals;

(iii) For Italian government bonds, most estimates of the value of the 10-year spread
consistent with fundamentals are around 200 basis points, against its market value of
about 450 points (at end-August 2012). The values estimated on the basis of
fundamentals are markedly lower than the actual values also for the 2- and 5-year

spreads.

The large gap between the market and model-based values of sovereign spreads needs to be

explained. Possible alternative hypotheses are the following:

One cannot completely rule out the possibility that financial market participants expectations
about the fiscal outlook are much more negative than one can gauge on the basis of past trends
or consensus forecasts. However, given the relatively small magnitude of the estimated effects
of these variables on interest rates (as explained in Section 3), it is worth observing that these
pessimistic scenarios should imply a massive and persistent increase in public deficits and debts,
much larger than is usually discussed anecdotally by market participants.

Another possibility is that market participants have a biased perception of the risks associated
with sovereign bonds. This might come from the difficulty of exactly measuring and quantifying
these risks, which might lead investors to make oversimplifying assumptions (e.g.
rule-of-thumb assessments) and take into consideration only very pessimistic or worst-case

scenarios.

Even under the hypothesis that risks are correctly measured, there may have been a surge in the
price required by investors to bear these risks. Re-pricings of risk of this kind are inherently
difficult to measure as they are intimately related to unobservable changes in investors

preferences and non-diversifiable risks. However, some of the regressions presented in this
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paper suggest that the large discrepancies between the actual and model-based values of the
spreads persist even when changes in the price of risk are controlled for by considering

time-varying coefficients or commonly used proxies of investors' risk aversion.

While we plan to assess the contribution of these alternative explanations in future work, the
size and persistence of the recent dynamics of interest rates that is not explained by fundamentals
suggest that some common new risk factor is at play, clearly not accounted for by the models used

so far.

Given the timing of the increase of sovereign yields in the countries most exposed to
tensions and the concurrent, spectacular fall of sovereign yields in fiscally sounder countries, the
natural and most likely candidate for the large gap between the market and model-based values of
sovereign spreads is the perceived risk of a break-up of the euro area. Concerns about the fragility
of the euro are increasingly and widely mentioned by a number of market observers and have
apparently caught the attention of the public at large. The assumption of a prominent role of euro
break-up risks is also corroborated by some new findings presented in this paper. For the bonds
issued by some “core” and “non-core” countries the deviations of the yields from the values
justified by fundamentals are in opposite directions. Moreover, those deviations turn out to be
strongly correlated with an indicator of euro break-up risks. In conclusion, fears of the reversibility
of the euro have likely played a key role in the recent huge widening of the dispersion of

government bond yields across euro-area countries.
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Annex 1. Theliterature on theimpact of fiscal variableson interest rates. A synoptic table
Summary of selected empirical workson theimpact of fiscal variables on sovereign bonds, reprint from Haugh, Ollivaud and Turner (2009)

Reference Countries Fiscal variables (1) Estimated effects on long-term interest rates in basis points (bps)
Studies that focus on flow fiscal variables

Thomas and Wu (2009) United States A 1% point increase in projected fiscal deficit in 5 years 30-60 bps
Bernoth et a (2006) 14 EU countries A debt -service ratio 5% above Germany's 32 bps (spread vs. Germany, post-EMU period, some non-linear effects)
Dai and Philippon (2005) United States A 1% point increase in fiscal deficit lasting 3 years 20-60bp
Ardagnaet a (2007) 16 OECD countries A 1% point deterioration in primary balance 10 bps
Laubach (2003) United States A 1% point increase in projected fiscal deficit 25 bps
Literaturereview by Galeand  United States A 1% point increase in projected fiscal deficit 40-50 bps
Orzag (2003)
Literature review by Galeand  United States A 1% point increase in projected fiscal deficit 50-100 bps (macro models)
Orzag (2002) 50 bps (others)
Canzeroni, Cumby and Diba United States A 1% deterioration in projected fiscal balance, 5to 10 41-60 bps (Spread of 10-year yield over 3-month)
(2002) year ahead
Linde (2001) Sweden A 1% deterioration in fiscal balance 25 bps after 2 years (Domestic-foreign long-term interest differential)
Reinhart and Sack (2000) 19 OECD countries A 1% deterioration in fiscal balance in current and next 9 bps (yield)

G7 years 12 bps (yield)
Orr, Edey and Kennedy 17 OECD countries A 1% point deterioration in fiscal balances 15 bps
(1995)

Studies that focus on stock fiscal variable

Chinn and Frankel (2005) Germany, France, Italy, A 1% increase in current net debt 5-8 bps

UK and Spain USA A 1% increasein net public debt ratio projected 2 years 10-16 bps

Ardagnaet a (2007)
Engen and Hubbard (2004)
Laubach (2003)

Chinn and Frankel (2003)

Codogno et a (2003)
Conway and Orr (2002)

O'Donovan, Orr and Rae
(1996)

Ford and Laxton (1995)

16 OECD countries
United States
United States

Germany, France, Italy,
Japan, Spain UK and USA

9 EMU countries
7 OECD countries

7 OECD countries

9 countries
World

ahead

A 1% increase in current or projected net debt
Public debt

A 1% point increase in debt ratio

A 1% point increase in projected debt ratio

A 1% increase in net public debt ratio projected 2 years
ahead

Debt-to-GDP ratio
A 1% point increase in net public debt

A 1% point increase in net public debt

A 1% point increase in world net public debt

5 bps over period 1998-2002, but obscured when extended to 2004

non-linear

3 bps (with ranges)

4 bps

3-32 bps (individua country)

7-12 bps (European interest rates)

Small and significant effects on spreads for Austria, Italy and Spain
Lessthan 1 bps (Real 10-year bond yields, starting from zero net debt)
1.5 bps (Real 10-year bond yields, starting from 100% net debt)
Lessthan 1 bps (Real 10-year bond yields, starting from zero net debt)
2 bps (Real 10-year bond yields, starting from 100% net debt)

14 - 49 bps (Real 1-year bond yields)

15 -27 bps (Real 1-year bond yields)

Source: Haugh, Ollivaud and Turner (2009).
(2) All changes are expressed in relation to GDP unless otherwise specified.
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Annex 2: Graphs

Figure A.1
Ten-year sovereign spreadswith respect to Germany
asanon-linear function of debt-to-GDP ratios (1)
(quarterly data; percentages and basis points)
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Source: based on Bloomberg and Thomson Reuters Datastream data.
(2) The larger markers denote the latest observations (2012 Q1).
Figure A.2
Ten-year sovereign spreadswith respect to Germany
based on theresultsby Ainzenman et al. (2011) for sovereign CDSs (1)
(daily data; basis points)
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(1) Fitted values are generated by using the estimates by Ainzenman, Hutchison and Jinjarak (2011) of the value of the premia on
sovereign 5-year CDSs consistent with fundamentals.
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Figure A.3
Ten-year sovereign spreadswith respect to Ger many

asafunction of financial indicators of country risk
(daily data; basis points)
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Figure A.4
Differential between the Eonia swap rate

and the sovereign bond-CDS spread for Germany at the 2- and 5-year maturities
(daily data; percentages)
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Source: based on Bloomberg data.

Figure A.5
Italian 2- and 5-year sovereign spreadswith respect to Ger many
asafunction of debt-to-GDP ratios
(daily data; basis points)
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Source: based on Bloomberg and Thomson Reuters Datastream data.
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Figure A.6

Italian 2- and 5-year sovereign spreadswith respect to Ger many

asanon-linear function of debt-to-GDP ratios (1)
(quarterly data; percentages and basis points)
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Source: based on Bloomberg and Thomson Reuters Datastream data.
(2) The larger markers denote the latest observations (2012 Q1).
Figure A.7

Estimates of the Italian 2- and 5-year sovereign spreads with respect to Germany

based on theresults by Ainzenman et al. (2011) for sovereign CDSs (1)
(daily data; basis points)
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(1) Fitted values are generated on the basis of Ainzenman, Hutchison and Jinjarak (2011)’s estimates of the value of the premia on
sovereign 5-year CDSs that are consistent with current fundamentals.
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Italian 2- and 5-year sovereign spreadswith respect to Ger many

Figure A.8

asafunction of consensus expectations on fiscal and other economic fundamentals (1)
(monthly data; basis points)
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Source: based on Bloomberg, Thomson Reuters Datastream and Consensus Forecasts data.
(1) The estimated spread is the difference between the fitted values of the Italian and German interest rates. Interest rates are
modelled as a function of the expected deficit/GDP ratio over the next 12 months and the 12-month-ahead forecasts of other
macroeconomic variables (expected three-month interest rates, GDP growth rate, consumer price inflation, unemployment rate and
the current account/GDP ratio). Since July 2011 the estimated spread is based on out-of-sample forecasts.

Italian 2- and 5-year sovereign spreadswith respect to Ger many

asafunction of financial indicators of country risk
(daily data; basis points)
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Figure A.10a
German and Italian 2-year government bond yields and spreads
as a function of fundamentals and financial factors
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Source: based on Bloomberg, Thomson Reuters Datastream and Consensus Forecasts data.

(1) Yields are modelled as a function of three financia risk indicators (yield volatility, bank share price volatility and yield of
corporate bonds with the same rating as the sovereign), the expected deficit/GDP ratio over the next 12 months and the
12-month-ahead forecasts of other macroeconomic variables (expected three-month interest rates, GDP growth rate, consumer price
inflation, unemployment rate and the current account/GDP ratio). An extended specification also includes the current level of the
debt-to-GDP ratio among the regressors. Since July 2011 fitted values are based on out-of-sampl e forecasts.

Figure A.10b
German and Italian 5-year gover nment bond yields and spreads
asafunction of fundamentals and financial factors
German yields Italian yields Spreads
(monthly data; percentages) (monthly data; percentages) (monthly data; basis points)
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Source: based on Bloomberg, Thomson Reuters Datastream and Consensus Forecasts data.

(1) Yields are modelled as a function of three financia risk indicators (yield volatility, bank share price volatility and yield of
corporate bonds with the same rating as the sovereign), the expected deficit/GDP ratio over the next 12 months and the
12-month-ahead forecasts of other macroeconomic variables (expected three-month interest rates, GDP growth rate, consumer price
inflation, unemployment rate and the current account/GDP ratio). An extended specification also includes the current level of the
debt-to-GDP ratio among the regressors. Since July 2011 fitted values are based on out-of-sampl e forecasts.
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Annex 3; Econometric results

Table A —Econometric results of selected models

The table shows coefficient estimates and associated p-values for some of the models presented in Section 4 (the sub-section is indicated in the first
row of the table). Standard errors are corrected for autocorrelation and heteroskedasticity with the Newey-West agorithm.Country codes:
DE=Germany, I T=Italy.

Reference section

Dependent variable

Constant
3-month rate
GDP

CPI
Unemployment
Budget balance
Current account
Yield volatility
Spread volatility
Banks volatility
Corporate spread

R-square
Sample period

451 4.3 451 4.3 4.4 4.4 4.4 4.4
! . ! . ! : ! , 10-year IT-DE 10-year IT-DE 10-year IT-DE 10-year IT-DE
10-year IT yield 10-year IT yield 10-year DE yield 10-year DE yield soread spread soread soread
coef. p-vaue coef.  p-value coef.  p-value coef.  p-value coef.  p-vaue coef.  p-vaue coef.  p-vaue coef.  p-value
021 [0.65] 092 [0.14] -1.16  [0.02] 3.67 [0.00] 921 [0.00] -1.26  [0.78] 499 [0.13] 1230 [0.00]
005 [0.43] 037  [0.00] 011 [0.24] 0.46  [0.00]
0.19 [0.00] -0.12  [0.00] 0.10 [0.00] 0.00 [0.95]
014 [0.02] -036  [0.35] -0.08 [0.29] -0.39  [0.00]
0.19 [0.00] 0.39  [0.00] 0.17  [0.00] 001 [0.88]
006 [0.21] 030  [0.00] 001 [0.86] 0.08 [0.25]
-0.19  [0.01] -0.36  [0.00] -0.03  [0.08] -0.12  [0.00]
504  [0.05] 415 [0.28]
19.60 [0.00] 18.90 [0.00]
011  [0.01] -0.10  [0.00] 3350 [0.00] -13.30  [0.00]
0.53 [0.00] 0.74  [0.00] 052 [0.00] 390 [0.00]
0.94 0.84 0.96 0.84 0.80 0.38 0.52 0.88

2000:M1-2011:M6

1999:M1-2011:M6

2000:M1-2011:M6

1999:M1-2011:M6

4 Jan. 99-30 June 11

4 Jan. 99-30 June 11

4 Jan. 99-30 June 11

4 Jan. 99-30 June 11
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Table B — Robustness of the estimates of the 10-year Italian yield

The table shows the equation of the 10-year Italian yield presented in Section 4.5 estimated on three
different sample periods: 2000:M1-2011:M6 (as in Section 4.5.1); 2007:M1-2011:M6; 2007:M1-
2012:M11. Standard errors are corrected for autocorrelation and heteroskedasticity with the Newey-
West algorithm.

Dependent variable 10-year IT yield 10-year IT yield 10-year IT yield

coef.  p-value coef.  p-value coef. p-value

Constant 0.21 [0.65] -1.08 [0.20] 1.06 [0.30]
3-month rate 0.05 [0.43] 0.21 [0.01] 0.05 [0.73]
GDP 0.19 [0.00] 0.12 [0.02] 0.10 [0.20]
CPI -0.14 [0.02] -0.23 [0.02] -0.29 [0.02]
Unemployment 0.19 [0.00] 0.43 [0.00] 0.27 [0.00]
Budget balance 0.06 [0.21] 0.22 [0.00] 0.32 [0.00]
Current account -0.19 [0.01] -0.28 [0.00] -0.37 [0.00]
Yield volatility 5.04 [0.05] 7.06 [0.00] 11.61 [0.00]
Spread volatility

Banks volatility -0.11 [0.01] -0.20 [0.00] -0.21 [0.00]
Corporate spread 0.53 [0.00] 0.46 [0.00] 0.38 [0.00]
R-square 0.94 0.90 0.89
Sample period 2000:M1-2011:M6  2007:M1-2011:M6  2007:M1-2012:M11
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1 Introduction

At the beginning of 2009, ten years after the launch of the euro, many commentators viewed the
single currency as a major success. In the run-up to the euro’s introduction, interest rates had
rapidly converged towards the low levels of the most creditworthy member states: in the period
1992-1998, the average spread of long-term government bond yields with respect to the German one
had declined from about 200 to 24 basis points. From 1999 onwards spreads continued to narrow,
and at the end of 2007 they were negligible (16 basis points on average). Due to the financial turmoil
triggered by the Lehman Brothers bankruptcy, some tensions started to surface in September 2008,
but at the end of that year the average yield spread in the euro area was still about 100 basis points.
Strains on government securities markets became worrisome only towards the end of 2009 (Figure
1). The focus of concern was Greece. After a series of upward deficit revisions, the last of which
equal to nearly 3 percentage points of GDP in October 2009, the Greek government estimated the
deficit at 12.7 per cent of GDP in 2009, up from 7.7 per cent in 2008. The tensions spilled over from
Greece to the government securities of other euro-area countries, notably Ireland, Portugal and, to
a lesser extent, Spain and Italy. Three years after these events, some countries still are basically
shut out of the bond marketﬂ and sovereign debt strains in the euro area remain worrisome and
widespread, despite important progresses in fiscal adjustment by national governments.

The debate concerning the causes of the European sovereign debt crisis inflames both politics and
academia. While some argue that fiscal deterioration and fundamental macroeconomic weaknesses
are at the root of the crisis, others claim that spreads are well above the levels justified by funda-
mentals, and invoke forms of "market irrationality" and/or "contagion". The aim of the present
paper is to assess the relative merits of these competing opinions through a formal econometric
analysis.

Needless to say, the answer to this question has significant policy implications. FEvidence of
sizable and systematic mispricing of sovereign credit risk would imply that it is ill-advised to rely
on markets to induce fiscal and macroeconomic discipine. Furthermore, it would strengthen the
case for interventions by European Union institutions such as the European Financial Stability
Facility (EFSF), the European Stability Mechanism (ESM) and the European Central Bank (ECB)
in the sovereign bond markets. In fact, the Eurogroup summit of 29 June 2012 decided to use
the EFSF/ESM instruments in order to stabilize the markets of member states honouring all their
European commitments on schedule. Soon afterwards, the ECB decided to undertake Outright
Monetary Transactions (OMT) in the secondary markets for sovereign bonds in the euro area "to
address severe distortions which originate from, in particular, unfounded fears of the reversibility of
the euro" (press conference following the meeting of the Governing Council on 6 September 2012).

While several other papers have studied the relationship between spreads and fiscal fundamentals

in European Monetary Union (EMU), ours contributes to the discussion in three ways. First, it

'Greece applied for financial support in May 2010, followed by Ireland (November 2010) and Portugal (April 2011).
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considers a broader set of fundamentals. One lesson of the EMU crisis is that even countries with low
levels of public debt and deficits can suffer a sudden deterioration of their fiscal position, for example
as an effect of financial sector bailouts (which may transform private liabilities into public debt).
This risk was considered obvious for emerging markets at least since the Asian crisis of the late
nineties, but it was not taken into account by the EMU rules and — as we show here — by investors.
Our second contribution to the literature is to distinguish between different forms of contagion and
to measure their relative importance in explaining the post-crisis behaviour of European sovereign
spreadsﬂ Our third contribution is methodological: for the first time we apply to sovereign spreads
panel methodologies designed to detect and tackle non-stationarity and cointegration.

To give a preview of our results, we find that the explosion of the Greek crisis had a systematic
impact on the other euro area countries’ sovereign spreads. However, this impact differed across
borrowers. In particular, investors penalized governments with weaker fiscal and macroeconomic
fundamentals more heavily .

The rest of the paper proceeds as follows. In Section 2 we review the literature and clarify our
definition of contagion. In Section 3 we present our dataset and in Section 4 we discuss our empirical
strategies and show our results. In Section 5 we discuss several robustness checks. In Section 6
we provide numerical estimates of the long-run values of the spreads, derived from our empirical

analysis. Finally, in Section 6 we draw some tentative conclusions and policy implications.

2 Literature review

Several papers assess the determinants of sovereign spreads in EMU. Starting from Codogno et al.
(2003), the literature has expanded significantly in the last few years (see, among others, Favero et
al. (2010), Beber et al. (2010), Schuknecht et al. (2009, 2011), Attinasi et al. (2009), Sgherri and
Zoli (2009), Hallerberg and Wolff (2008)). Typically, these studies explore the role of (a) country-
specific factors, namely fiscal fundamentals and market liquidity, and (b) common factors, such as

the market appetite for risk. In particular, they bring to the data an empirical model such as:
sit = ag +a1si—1 + BoZit + B1Fy +eir , || <1 (1)

where Z;; is a vector of country-specific variables and F} is a vector of variables that are common
across countries. The above-mentioned papers differ from one another in terms of data frequency
(from daily to yearly), the regressors included and estimation method (in particular, some adopt
a pooled cross-section/time-series approach, others provide country-specific estimates). Of course,
studies using high-frequency data, such as Favero et al. (2010) and Beber et al. (2010), do not

consider the role of fiscal and macro fundamentals, which are available only at lower frequencies.

20f course, the two contributions are related: to understand whether spreads are excessive with respect to funda-
mentals, it is necessary to take a stance concerning the relevant fundamentals.
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Bernoth et al. (2012) consider a slightly different dependent variable (primary instead of secondary
market spreads); their sample period ends in 2009, so it does not include the post-Greek-crisis
period. Although their analysis focuses on the structural break due to the introduction of EMU
in 1999, it also discusses the possible effects of the Lehman bankrupcy in September 2008. Using
an approach similar to ours, Bernoth et al. (2012) find that the Lehman bankrupcy increased the
sensitivity of spreads to country-specific fundamentals and global factors.

Few papers consider instead the issue of contagion among sovereign securities within EMU.
Some papers simply augment equation (1) with a further Z;; variable, which captures developments
in all the other EMU countries different from 4. In particular, Caceres et al. (2010) employ a
measure of “distress dependence”, which is built by extracting from the vector of CDS premia
the unconditional marginal probability of default for each country. They then infer from those
marginal distributions the joint probability of default, and build and add-up the default probability
of country ¢ conditional on the default of the other countries. Similarly, Hondroyiannis et al. (2012)
add a “contagion variable”, defined as a weighted combination of other countries’ spreads. Neither
Caceres et al. (2010) nor Hondroyiannis et al. (2012) consider the more recent years.

Our contribution borrows from a different strand of the literature, which discusses contagion
concentrating on developing countries. In this literature, more precise and circumscribed definitions
of contagion are usedE| We follow, in particular, Eichengreen et al. (1996), Masson (1998) and
Goldstein et al. (2000), who distinguish between three kinds of circumstancesﬂ

e Wake-up-call contagion, a situation in which a crisis initially confined to one country provides
new information that prompts investors to reassess the default risk of other countries (this
concept is used, for example, by Goldstein, 1998, Masson, 1999, Goldstein et al., 2000). In
this case, domestic fundamentals justified a flight from sovereign debt even before the crisis
event, but investors did not price/perceive the risk correctly. The wake-up-call hypothesis
was first put forward by Goldstein (1998) to explain contagion from Thailand (a relatively
small and closed economy) to other Asian countries in the Asian crisis of the late nineties.
He argues that the other countries were affected by the same structural and institutional
weaknesses as Thailand (crony capitalism, weak banking system, etc.), but investors ignored
those weaknesses until the Thai "wake-up call”. Such behaviour is also consistent with forms of
“rational inattention” (Tutino, 2011, and Wiederholt, 2010). According to rational inattention
theory, given the existence of costs in aquiring and processing information, rational agents

could optimally choose to ignore some information, for example concerning fundamentals.

e Shift contagion, which occurs when the normal cross-market channel intensifies after a crisis

in one country. It can be seen as analogous to wake-up-call contagion except that it is due to

3This literature is surveyed in Pericoli and Sbracia (2003), and Dungey et al. (2005).
4While our contagion definitions are quite widespread in the literature, other papers use the word "contagion"
differently (as discussed in the recent survey by Forbes, 2012).
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increased sensitivity to common factors such as global risk aversion - the F} term in equation
(1) - instead of country-specific factors. We borrow the term and the concept from the work
of Forbes and Rigobon (2002).

e Pure contagion. This residual category covers any instance of contagion that is completely
unrelated not only to changes in fundamentals (as in the case of wake-up-call and shift con-
tagion) but also to the level of fundamentals, be they country-specific (as in the case of the
wake-up-call contagion) or global (as in the case of shift-contagion). Pure contagion may
arise from self-fulfilling (and therefore individually rational) loss of confidence (Calvo, 1988),
from irrational herding behaviour (Chari and Kehoe, 2003), or from margin calls and other
wealth effects for investors, triggered by capital losses in the country which originated the
crisis (Kodres and Pritsker, 2002, Kyle and Xiong, 2001, Calvo and Mendoza, 2000, Schinasi
and Smith, 2000).

In distinguishing between the three types of contagion, our contribution is similar to the paper
by Bekaert et al. (2011). They use an international asset pricing framework with global and local
factors to predict equity returns, defining unexplained increases in factor loadings as indicative of
contagion, and find evidence of systematic contagion whose severity is inversely related to the quality
of countries’ economic fundamentals and policies. They conclude that the wake-up-call hypothesis
holds for equity markets, with markets and investors paying substantially more attention to country-
specific characteristics during the crisis.

We also see the approach pioneered by Gande and Parsley (2005) as very relevant and comple-
mentary to ours. They consider a sample of emerging countries and allow rating news concerning
any one of them to influence the sovereign spreads in the others. In the present paper, we likewise
consider a unidirectional version of their methodology, substituting our crisis dummy with a variable
summarizing Greek rating developments|

Finally, let us remark that in our regressions, while taking into account the possibility that the
situation of banks may have an impact on sovereign spreads, we focus on contagion across sovereign
bond markets, leaving aside the issue of contagion from sovereign to other financial markets or
to the banking sector (on this, see, among others, Acharya et al, 2011, Alter and Schuler, 2011,
Angeloni and Wolff, 2012).

>Two recent papers on the EMU sovereign debt crisis use multi-equation econometric techniques and can be seen
as multi-equation extensions of Gande and Parsley (2005). Arezeki et al. (2011) estimate a VAR model allowing
for the mutual inter-dependence of sovereign debt markets and the stock market. De Santis (2012) allows for a
long-run co-integrating relationship between spreads and other variables. Chudik and Fratzscher (2013) use the VAR
methodology to study yields (not spreads) and consider stocks and foreign currencies in addition to sovereign bonds.
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3 Data and descriptive statistics

Our dataset covers nine euro-area countries (Austria, Belgium, Finland, France, Ireland, Italy,
Portugal, Spain and the Netherlands) using monthly data from January 2000 to December 2011.
As is customary in the literature, we exclude Greece (the "ground-zero" country) from the analysisﬂ

Our dependent variable is the 10-year government bond yield spread with respect to the corre-
sponding German Bundm

In our baseline specification we consider as common factor - the F; variable in equation (1)
- the VIX, the most common indicator of the propensity of investors to bear credit riskﬁ Data
on government bond yields and on the other financial market variables are taken from Thomson
Financial Reuters. These data are released daily, and we compute monthly averages of them.

Like our dependent variable, country-specific fundamentals - the Z;; vector in equation (1) -
are in differences with respect to the corresponding German variables. They include GDP growth
and the ratios with respect to GDP of general government debt, private sector debt, defined as
household plus non-financial corporation debt, and the current account surplus.

We also control for liquidity, measured by the difference between the country’s bid-ask spread
on government bonds and the German oneﬂ We do not control instead for differences in debt
characteristics such as inflation-indexation and currency denomination. Indeed, unlike in emerging
countries, in our sample public debt is mostly in nominal terms and denominated in eurosm

The inclusion of private debt and the current account balance, while non-standard in the litera-
ture on advanced economies (an exception is Gourinchas and Obstfeld, 2012), is frequent in studies
concerning emerging countries and has strong economic rationale inasmuch as these are indicators
of the domestic and external leverage of an economy. While a current account deficit does not

mean per se a higher sovereign vulnerability, it is often associated with competitiveness imbalances

%We have verified that our main results do not change if Greece is included in the regressions. We excluded
Luxembourg, because for most of the sample period it essentially had no public debt. We had to exclude the
remaining five countries because, as recent entrants to the euro, the pre-crisis period was clearly too short for us to
estimate reliably our model (Estonia and Slovakia joined the union in 2011 and 2009 respectively, Cyprus and Malta
in 2008, Slovenia in 2007). Moreover, private debt data are missing for the late-accession countries.

" An often-used alternative measure for the default risk is the credit default swap (CDS) premia. However, for our
purposes it suffers from several shortcomings. First, a well-developed CDS market exists only for few countries in
our sample, and even for those countries data are available only for the more recent years. Second, CDS premia are
driven not only by credit risk considerations but also by counteparty risk. Third, during the crisis in some countries
CDS markets were subject to policy interventions, such as short-selling bans, which are likely to have had an impact
on CDS premia.

8The VIX, the Chicago Board Options Exchange Market Volatility Index, is a measure of the implied volatility of
the S&P 500 stock index; it is considered a good indicator of the level of risk aversion in global capital markets.

9This measure of liquidity is common in the literature (see, among others, Codogno, Favero and Missale, 2003, and
Favero, Pagano and von Thadden, 2010). Our variable is computed as the difference between the minimum bid yield
and the maximum ask yield observed at daily frequencies for benchmark bonds; this computational method implies
limited variability over time of this difference. Favero, Pagano and von Thadden (2010) use instead the best five bid
and ask prices.

10 As is well known this is not true of emerging economies (see e.g. the contributions in Eichengreen and Hausmann,
2004). Concerning debt duration, in our sample we observe moderate cross-country differences, but they are basically
time-invariant and therefore mostly captured by the country fixed effects.

58



and problematic macroeconomic developments. Furthermore, external capital inflows (the mirror
image of the current account deficit) may trigger a boom in the non-tradable sector (particularly
the housing market), increasing the risk of a subsequent bustﬂ A similar line of reasoning can be
applied to private sector debt: if households and firms turn out to be unable to repay their debt,
this might jeopardize public finances, either because the government may bail them out directly or
— as often happens — because it bails out the domestic banks that lent to households and firms in the
first place. In any case, in the presence of substantial private liabilities, public debt might increase
significantly and overnight. Notice that both variables are to be monitored at the European level
under the new Macroeconomic Imbalances Procedure (European Commission, 2012)E

Fiscal and macroeconomic variables are taken from the Eurostat quarterly database. These data
are generally released with a delay of one quarter. Our monthly series are obtained keeping the
value of the variable constant in each month of the quarter. In our specification we thus assume that
spreads react simultaneously to liquidity and volatility factors and with a 3-month lag to fiscal and
macroeconomic variables. This also limits endogeneity problems and thus concerns about possible
reverse causation between the current spread and the independent variables.

In Table 1 we report some descriptive statistics of the variables used in our benchmark speci-
fication, distinguishing between two sub-periods (before and during the crisis). In the upper part
of each panel we summarize the evolution of our dependent variable, i.e. the average yield spread,
and the financial factors that in our specification are assumed to influence it. In the bottom part
we summarize the development of fiscal and macroeconomic fundamentals. Statistics refer to all
countries except Germany and Greece.

The spread between the government bond yields of these nine euro-area countries and the Ger-
man one increased on average from 19 basis points in the period before the crisis to 175 basis points
from October 2009 onwards. The increase was significantly larger in the sub-group of peripheral
countries (Portugal, Ireland, Italy and Spain), from 25 to 330 basis points. Liquidity, measured by
the bid-ask spread, worsened on average in the second part of our sample period (on average the
spread increased from 1 to 6 basis points). The evolution of the VIX shows that global risk aversion
increased during the euro-area sovereign crisis; however, as acute financial markets tensions had
already emerged following the Lehman Brothers bankruptcy, the difference across sub-periods is
not appreciable.

Turning to fundamentals, both fiscal and macroeconomic conditions deteriorated significantly
during the sovereign debt crisis. Among domestic imbalances, the average general government debt

increased by 17 percentage points of GDP (almost 30 in the peripheral countries); the increase in

"'This in turn would induce sizable output gaps and revenue shortfalls, increasing public debt and jeopardizing its
sustainability. This is how Spaventa and Giavazzi (2011) interpret the EMU crisis.

'2Concerning external imbalances, the European scoreboard also includes the net investment position (the stock
counterpart of the current account balance), the change in export market shares, the change in unit labour costs, and
the change in the real effective exchange rate. Concerning domestic imbalances, the scoreboard includes the private-
sector credit flow (the flow counterpart of domestic debt), the change in the house price index, and the unemployment
rate.
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private debt was even larger (42 percentage points in the entire sample and 57 in the peripheral
countries). GDP growth slowed on average from 1.8 to 1.1 per cent, reflecting a negligible accel-
eration in the “virtuous” countries and a marked slow down in the others (from 2 to almost 0).
External positions also worsened: on average the current account deficit increased from 0.5 to 0.7
per cent of GDP; with respect to Germany the deterioration was greater (about 2.5 percentage
points of GDP), reflecting strongly diverging competitiveness paths between Germany, on one side,

and the other countries, on the other.

4 Empirical analysis

We use two alternative empirical models. The first (Section 4.1) is akin to equation , as it assumes
that the spread is a stationary variable, even if it has an auto-regressive component. As stationarity
is assumed by all the previous literature, we provide estimates of this model mainly for the sake of
comparability. However, as we will argue below, there are good empirical reasons to question the
stationarity hypothesis and also to conjecture the existence of a long-run cointegrating relationship
between the spread and the other covariates (Section 4.2). Therefore, we will subsequently focus

on the estimation of that long-run relationship (Section 4.3).

4.1 Stationary case

The empirical model. - We enrich the specification in in order to take into account the

three different kinds of contagion effects outlined in Section 2. We estimate the following model:
sit = ot it—1+BoZit+ B Fr+vo De+v1 Desit—1+72 Di Zis+v3 Di Fyteit, |aa|,|an +91] <1 (2)

where the error term is assumed zero-mean, stationary and independent across countries (but we
allow for heteroskedasticity and auto-correlation), and D; is a dummy variable taking value one
after the outbreak of the Greek crisis, which in our model coincides with the revision of the official
public finance figures by the new government in October 2009.

Therefore, v, captures “pure contagion”, the vector of coefficients 7y, captures the wake-up-call
effect (a more pronounced post-crisis sensitivity to country-specific fundamentals), and 75 captures
shift-contagion (an increased sensitivity to common factors).

Notice that in our specification we allow for country-specific fixed effects, to control for time-
invariant unobserved characteristics. Indeed, the previous literature has pointed to some very slow-
moving features that influence a sovereign’s creditworthiness, such as the political system (Akitoby
and Stratmann, 2008) or debt intolerance (Qian et al. 2011). We also allow for a change in the

auto-correlation coefficient in the post-crisis period (7;).
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Baseline results. - The Least Square Dummy Variables (LSDV) estimates of equation (2)
shows that in the pre-crisis period the only statistically significant coefficients are those of GDP
growth and of the VIX: both a slowdown in GDP and a decrease in global risk appetite widen the
spread (Table 2, column 1).

Instead, during the crisis the relationship becomes significant for all the fundamental variables
except private debt and the bid-ask spread. This suggests that a wake-up-call effect exists for EMU
countries. In particular, current account imbalances and public debt are not relevant in the pre-
crisis period, whereas in the crisis period they become positively related to the sovereign spreads.
By contrast, neither “pure contagion” nor “shift-contagion” effects are present (both 7, and -5 are
insignificant). Finally, the estimated auto-correlation parameter is relatively high (with no change
in the coefficient after the Greek crisis), which points to possible non stationarity.

Considering only the peripheral countries. - The results could be different if one only considers
peripheral euro area countries. First, it is more likely that investors’ attention to these countries was
already high before the crisis, given that their fiscal reputation was already undeniably worse. This
reduces the probability of observing wake-up-call contagion. Second, the probability of observing
pure contagion should increase as investors possibly consider these countries more similar to Greece.

However, even when we restrict the sample to Portugal, Spain, Ireland and Italy, we find no
pure contagion. The results are quite similar to the baseline estimation (Table 2, column 2). While
Portugal, Spain, Ireland and Italy are conventionally considered the "periphery" of the euro area,
the results are qualitatively unchanged when we include Belgium or both Belgium and France
together in the periphery

Bias-corrected estimates. - Since Nickell (1981), it is well known that the LSDV estimator is
biased when used in dynamic panels. While the fact that this bias decreases with the length of the
panel should be reassuring, given our very long sample period, we also experimented with the Kiviet
(1995) estimation technique, which appears to be particularly appropriate for macroeconomic (i.e.
big T /small N) panels (Judson and Owen, 1999). It turns out that the bias-corrected estimates are

basically identical to our baseline[]

4.2 Testing for unit roots and cointegration

A legitimate issue with the econometric analysis presented in Section 4.1, given the observed high
persistence of the spreads, is that they could actually be non-stationary. Indeed, performing common
panel unit root tests such as those proposed by Levin Lin and Chu and by Pesaran, Im and Shin
(see Banerjee, 1999, Baltagi, 2008, and Choi, 2006), we could not reject the null of integration for
the sovereign spreads (Table 3, top panel). This result is robust even if we compute the relevant test

statistics using different lag structures and different time spans. In particular, unit roots appear

13 Results are not shown.
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to be present not only if we look at the full sample, or at the post-crisis period, but also when we
restrict the analysis to the pre-crisis periodE

We also tested for the existence of a cointegrating relationship between the spread and its deter-
minants. In particular, we adopted the residual-based approach by Kao and Pedroni (see Banerjee,
1999, and Baltagi, 2008). While the results are consistent with the existence of a cointegrating

vector, they are not very clear-cut (Table 3, bottom panel).

4.3 Non-stationary case

In this section we model the long-run relationship between spreads and fundamentals as:
sit = aio + BoZit + B1Fy + oDy + v1DeZit + 7o DiFy + €it, (3)

therefore allowing for a structural change in the relationship in the post-crisis period, and for the
different kinds of contagion effects highlighted in the previous sections. As before, the error term is
assumed independent across countries but possibly heteroskedastic and auto-correlated.

To estimate equation (3), we resort to different methods, in order to check the robustness of the
results to different statistical assumptions.

First, we run a simple LSDV regression. Indeed, if spreads are I(1) and there is no cointegrating
relationship between spreads and fundamentals, i.e., €;; in equation (3) is I(1), the LSDV estimator
delivers consistent estimates of the long-run average relationship between them, contrary to the
pure time-series case (Phillips and Moon, 1999, Phillips and Moon, 2000, and Baltagi, 2008).

The results are qualitatively similar to those obtained with the stationary model, but much
more pronounced and clear-cut (Table 2, column 3). Before the crisis, all the fundamentals are
significant with economically meaningful signs, except GDP growth (which is not significant) and
the current account surplus (which has the wrong sign). After the start of the crisis, the effect on
the spread is magnified and with the expected sign for all the fundamentals. In particular, the effect
of GDP growth and of the current account surplus becomes significant and negative, as it should
be if markets correctly assess sovereign creditworthiness. Also, shift contagion (i.e. an increased
post-crisis role of the VIX) emerges.

If spreads are I(1) but there exists a cointegrating relationship between spreads and fundamen-
tals, i.e. g; in equation (3) is I(0), it can be shown that OLS estimates are inconsistent. We
therefore estimate equation (3) using the panel dynamic least square (DOLS) estimator proposed
by Kao and Chiang (2000), which extends to panel data the approach of Saikkonen (1991) and
Stock and Watson (1993). That is, estimates of the coefficients of interest are found by running the

4 This suggests some caution in interpreting the results of previous papers, which did not consider the issue.
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following OLS regression:

2 2

sit = aio + BoZit + BEL + voDt + oD Ziy + y3 Dy Fy + Z 00jAZit1 5 + Z 01;AF 4 +ei, (4)
j=-2 Jj=-2

where the inclusion of AZ;1; and AF;y; among the regressors helps to get a consistent estimate
of the s and the 7s. The results are remarkably similar to those of the previous exercise (Table 2,
column 4).

As a final exercise, we consider a model with random, instead of fixed, individual effects. As
shown by Baltagi et al. (2008, 2011), to this end the best available option is to estimate equation
(3) with feasible generalized least squares (notice that this holds irrespective of whether e;; is I(0)
or I(1)). The results are qualitatively similar to those obtained with the fixed-effects specification
(Table 2, column 5).

5 Robustness checks

5.1 Using different proxies

As a first robustness exercise, we consider two alternative measures of liquidity. One, used by
Attinasi et al. (2009), among others, is the country’s share of the euro-area long- and medium-term
sovereign bond issuance. The other is the monthly average of the traded volumes of the country’s
government securities with maturity between nine and eleven years relative to Germany’s, used for
example by Codogno et al. (2003). In both cases, we found liquidity to be statistically insignificant,
both alone and interacted with the crisis dummy.

As a second check, we experiment with a different proxy for global risk aversion and, following
Codogno et al. (2003) and Bernoth et al. (2012), we substitute the VIX with the yield spread
between low-rated (BBA) US corporate bonds and the US Treasuries of corresponding maturity,

without any notable effect on the results.

5.2 Controlling for banking sector stress

As is commonly acknowledged, in several EMU countries worries about public debt sustainability
were magnified by concerns about the state of the banking sector. While the role of banks in the
EMU crisis is not the focus of this paper, it is important to control for this channel.

To do this, we first add to our baseline regressions a measure of domestic banks’ credit risk,
proxied by the CDS banking index, to account for the negative feedback effects from the banking

to the government sectorP—_E] Both in the stationary and in the non-stationary models, the absence

5We define the CDS banking index as the simple average of all the CDS premia on banks resident in a given
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of pure contagion and the presence of wake-up-call contagion are robust to the inclusion of the new
variable. The latter is significant and has the expected sign, except for the stationary specification.
That is, an increase in the country’s CDS banking index increases the country’s sovereign spread
as well. However, the effect does not appear to have increased in the post-crisis period.
Alternatively, we introduced in our regressions, as a factor common to all countries (therefore in-
cluded in the F}; vector together with the VIX), the spread between the three-month euro interbank
offered rate (Euribor) and the corresponding OIS swap rate (which captures the market’s expecta-
tions of the overnight funds rate). This difference is considered a gauge of fears of bank insolvency
(see e.g. Thornton, 2009). Contrary to country-specific CDS premia, this regressor becomes much
stronger after the crisis, suggesting that the crisis gave rise to widespread concern about the health
of the European banking system as a whole. In any case, even in these richer specifications we still

find wake-up-call contagion, while we do not find pure contagion.

5.3 The definition of the contagious event

A possible pitfall of our analysis is that it relies on a sharp hypothesis concerning the start of
the EMU sovereign crisis, although we do find that changing the moment of the structural break
from October 2009 to May 2010 (when the euro area countries launched the first Greek bail-out
programme) or to November 2010 (when for the first time EU authorities officilally envisaged the
possibility of private sector involvement in sovereign debt crises resolution) does not drastically
change the estimation results. Moreover, a dichotomous crisis dummy cannot capture changes in
the intensity of the crisis.

We address both problems by using, instead of our crisis dummy, a variable summarizing the
Greek credit rating; we borrow this approach from Gande and Parsley (2005) and De Santis (2012).
In particular, we transform the sovereign credit rating information (expressed in letters) of the three
major credit rating agencies (Fitch, Moody’s and Standard & Poor’s) into a numerical variable using
a linear scale. The variable takes 22 values from 1 (triple-A) to 22 (selective default). We also take
credit-watch changes into consideration: a negative credit watch increases the value of the variable
by 0.5 while a positive credit watch corresponds to a decrease of 0.5. We use the average of the
numerical indicators computed for the three main rating agencies.

The results are analogous to our baseline regressions (Table 4, columns 1-4). In particular, the
only fundamental variable which is statistically significant when taken in isolation is GDP growth.
When interacted with the Greek rating variable, instead, government debt and the current account
surplus also become significant, as in the baseline regression. In particular, the analysis shows that
a worsening of the situation in Greece magnifies the positive effect of a current account surplus

and the negative effect of public debt on the spreads of the other EMU countries. Finally, as in

country which are available in the Thomson Financial Reuters database. Due to lack of banks’ CDS data, we drop
Finland from the sample.
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our baseline model, the Greek fiscal situation index, taken alone, has no effect on other countries’

spreads.

5.4 EU policy-makers at work

In the months following the crisis, EU authorities announced and implemented several crisis-
management interventions. While the efforts to improve the euro-area crisis management framework
have continued after the end of our sample period (see e.g. the ECB’s OMT, announced in August

2012), during our sample period three major policy episodes can be singled out.

e After several weeks of discussion, the turning-point in the EU authorities’ approach to the
Greek crisis came in the spring of 2010. On 2 May the euro-area countries agreed on a
three-year financial support plan that provided bilateral loans to Greece. On 10 May, the EU
Council established the EFSF, a vehicle empowered to issue securities guaranteed by euro-area
countries and to provide loans to countries experiencing severe financial disturbance (loans are
provided under conditions similar to those applied by the IMF). On the same day, the ECB
launched the SMP, a programme of purchases of public and private debt securities issued in

the euro area to support segments of the market especially hard hit by the crisis.

e On 28 November 2010, the euro-area finance ministers agreed to institute the ESM, a perma-
nent crisis management tool, which is due to replace the EFSF, providing financial support
to countries that request assistance subject to strict conditions. Assistance is also subject
to a rigorous debt sustainability analysis. Member states considered insolvent would have to
negotiate a restructuring plan with private creditors. On the same day, the finance ministers

also decided to grant support to Ireland through the EFSF.

e On 21 July 2011, the Council agreed on a new Greek assistance programme, which included

a sizable bail-in for private investors (with estimated losses amounting to €50 billion).

These policy actions may have influenced sovereign debt markets. To investigate this issue,
we augment our empirical models with three event dummies, set equal to one in May 2010 (cre-
ation of the EFSF and launch of the SMP), December 2010 (creation of the ESM) and July 2011
(Greek private sector involvment), respectively. Introducing the event dummies does not change
the economic and statistical significance of the other coefficients (Table 5, columns 1-4). However,
non-conventional actions of EU policy-makers had an impact. In particular, as expected, the ac-
tions taken in May 2010 eased the tensions on the sovereign debt markets, and the involvement of
the private sector in the Greek debt restructuring increased spreads. The results concerning the
announcement of the ESM are somewhat less obvious, as that policy dummy is either insignificant

(Table 5, columns 1 and 2) or significant with a positive sign (Table 5, columns 3 and 4). This
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indicates that the replacement of the temporary EFSF with the permanent ESM did not calm the
markets, possibly owing to the news that Ireland as well as Greece had lost market access and
had to be bailed-out, or to the official announcement that private sector involvement would be a

permanent feature of the EU crisis resolution mechanism in the future.

5.5 A richer set of common factors

Ideally, one would like to control completely for unobserved time-varying common factors with a
full set of time dummies. In practice, however, this would drastically reduce the degrees of freedom
of our estimation. Moreover, the crisis dummy, which is the focus of our analysis, would be collinear
with these dummiesE] However, we can go some way in accounting for common time trends by
enriching our vector of controls. In particular, we add to our F; vector two further variables: (1)
the monetary policy rate set by the ECB (i.e. the interest rate on main refinancing operations);
(2) an index of economic policy uncertainty for Europe computed recently by Baker et al. (2013).
This second addition is quite interesting for its own sake. According to this index, economic policy
uncertainty increased on average by 48% in the crisis period. We show that this richer specification
leaves our results unaffected (Table 6, columns 1-4). The two common factors appear significant in
some but not all of the models that we estimate. They display the expected signs: both a tightening

of monetary policy and an increase in policy uncertainty tend to increase sovereign spreads.

6 Computing the long-run level of sovereign spreads

Equation (3) can be rewritten applying the Oaxaca-Blinder decomposition to the crisis-induced
change in spreads, as in Eichengreen and Mody (2000). That is, the difference between the pre-
crisis and the crisis spread can be decomposed into two parts: one due to a change in the regressors,
the other due to a change in the coefficients. The change in the constant term is what we identify

3

as the “pure” contagion effect. Conditional on the occurrence of the crisis, one gets:

E(sf®|Di = 0) = ag; + BoE(Zi|Dit = 0) + B E(F,| Dy = 0) ,
E(sf®|Di = 1) =aoi + 7+ (B +71) E(Zt| Dit = 1) + (B, + v2) E(Fy| Dyt = 1),

%Incidentally, this is why Bernoth at al. (2012) cannot allow for pure contagion.
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where the LR superscripts serve as a reminder that we are considering here the long-run equilibrium

values of the spread. Therefore, the post-crisis long-run value of the spread is equal to:

E(sff|Dy = 1) = E(s{"|Diy = 0) +
Bo[E(Zit| Dit = 1) — E(Zy| Dyt = 0)] + By [E(Fy| Dy = 1) — E(Fy|Dir = 0)] +
+ 0+ Yo E(Zi| Diy = 1) + VsE(FtLlr?it =1). (5)
pure wake—up-call shift

Terms in the second row capture the post-crisis change in fundamentals, while terms in the third
row capture the different kinds of contagion: 7, is what we call pure contagion and is unrelated to
country characteristics; voF(Z;it| Dt = 1) captures wake-up-call contagion, is country-specific and
depends on fundamentals; v E(F;|Djy = 1) is the shift-contagion component.

We use the estimates presented in Section 4.3 to compute the various pieces of equation (5).
We first consider, for each country, the estimated value of E[sL|D; = 0] (Table 7, column 1). We
then add to this value the terms in the second line of equation (5) (Table 7, column 2). To compute
those values it is necessary to assess the pre- and post-crisis values of the fundamentals and of the
VIX. In the table, we put them equal to their respective sample counterparts. Finally, we add the
contagion terms, and we get to E[s5®|D; = 1] (Table 7, column 3).

According to our calculations, for most countries the spreads observed at the end of the sample
period (December 2011) are very close to their estimated long-run levels. However, for two countries,

namely Spain and Italy, they are considerably above their equilibrium values (Figure 2).

7 Conclusions and policy implications

The analyses presented in this paper suggest that investors largely ignored macroeconomic indicators
when pricing sovereign bonds before October 2009. At that date they started to discriminate among
sovereigns based on the quality of their fundamentals. In particular, countries with worse fiscal
conditions and external positions recorded higher spread levels. In the terminology adopted in this
paper, the sharp increase in spreads observed for some countries after the start of the Greek crisis
was the result of a wake-up-call rather than of a pure form of contagion: the Greek crisis increased
investors’ sensitivity to the fundamentals of the other euro-area countries.

Concerning the policy implications of our results, the fact that for some countries the current
spread levels are above their long-run values argues for policy measures to speed up the convergence
of spreads towards their long-run levels. It must be stressed that the absence of pure contagion,
per se, does not settle the normative issue concerning the investors’ ability to price sovereign bonds

correctlym We cannot say, for example, whether the increased post-crisis sensitivity to fundamen-

17Symmetrically, the existence of contagion does not imply malfunctioning of the markets. This is particularly true
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tals is “appropriate”: it could also be "too limited" or “excessive”. Answering this question would
be important in implementing the OMT. More broadly, it would help settle the debate about the
relative merits of market-based as against rules-based fiscal and macroeconomic discipline, which
is as old as the very idea of EMU. Indeed, already in 1989 the Delors report worried that market
forces "might be either too slow and weak or too sudden and disruptive". Further research on this
issue, both theoretical and empirical, is warranted.

Another related question is the possible reoccurence of a regime in which investors do not pay
attention to fundamentals. To avoid disruptive cycles of excessive complacency and sudden wake-
up calls, it seems advisable to push for market-friendly policies that highlight the fundamental
imbalances of EMU countries even in good times. This is the rationale behind the decision to
periodically publish scoreboards prepared by the European Commission and the results of the
Macroeconomic Imbalance Procedure. Needless to say, the variables included and the methodology

adopted in such exercises should be based on sound economic principlesm

in the case of wake-up-call and shift contagion. For example, rational inattention stories would imply that markets
are constrained-efficient, once the limits in information processing are taken into account. It appears more difficult,
but not impossible, to reconcile "pure" contagion with market efficiency and/or with full rationality (Kyle and Xiong,
2001, Kodres and Pritsker, 2002).

18 Another avenue for further research would be to investigate whether the risk of the break-up of the euro area

influences sovereign debt spreads. Di Cesare et al. (2012) point out that this risk began to be perceived by investors
in 2012, therefore after the end of our sample.
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8 Figures and tables

Figure 1 — Yield spreads between ten-year government bonds and the German Bund (basis points)
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Table 1 — Descriptive statistics

Mean St.dev

Min

Max

Mean St.dev

Min

Max

January 2000 — October 2009

November 2009 — December 2011

Overall sample

Sovereign spread (bp)  19.3 279 221 2424 | 1749 220.0 123 1109.3

Bid-Ask spread (bp) 1.0 08 0.2 6.0 5.5 14.8 0.3 85.4

Risk aversion (VIX)  25.9 10.9 12.6 63.3 | 28.0 7.1 201 45.6

Public debt/GDPx100  64.0 245 245 1170 | 813 22.0 43.5 121.0

Private debt/GDPx100 162.0 42.8 75.2 303.1 | 2044 49.3 125.3 303.4

GDP growth % 1.8 3.0 98 12.4 1.1 2.0 6.5 5.8

Current account surplus/GDP x100 0.5 5.5 13.3 11.9 0.7 5.0 13.3 11.7

Ireland, Italy, Spain and Portugal

Sovereign spread (bp)  25.7 35.6 221 2424 | 328.1  253.5 527 1109.3

Bid-Ask spread (bp) 1.3 09 0.3 3.7 11.0 20.9 0.6 85.4

Risk aversion (VIX)  25.9 10.9 12.6 63.3 | 28.0 7.1 201 45.6

Public debt/GDPx100  63.2 288 245 1170 | 921 222 539 121.0

Private debt/GDPx100 164.8 52.6 752 303.1 | 222.2 61.1 125.3 303.4

GDP growth % 2.0 3.3 83 12.4 0.1 1.5 5.5 2.2

Current account surplus/GDP x100 4.8 4.1 133 1.9 3.9 4.0 133 4.2
Austria, Belgium, Finland, France and the Netherlands

Sovereign spread (bp) 14.2 183 15.8 108.2 | 524 45.8 123 292.0

Bid-Ask spread (bp) 0.9 0.6 0.2 6.0 1.2 0.9 0.3 4.1

Risk aversion (VIX)  25.9 10.9 12.6 63.3 28 7.1 20.1 45.6

Public debt/GDPx100  64.7 204 299 1156 | T72.7 17.7 435 100.0

Private debt/GDPx100 159.8 34.2 16.2 98.7 | 190.1 30.8 156.8 242.3

GDP growth % 1.7 26 98 6.4 1.9 1.9 6.5 5.8

Current account surplus/GDP x 100 2.9 3.6 86 11.9 1.9 4.2 6.0 11.7
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Table 2 — Regression results

(1) (2) (3) 4) (5)
spread(t-1) 0.927  *¥¥* 0.930 koxx
(0.035) (0.037)
general government debt -0.018 -0.088 1.211  *** 1.120  *** 0.337  FkX
(0.116) (0.147) (0.295) (0.258) (0.0671)
private debt 0.050 0.043 0.926  *** 0.939  *** 0.167  ***
(0.040) (0.031) (0.077) (0.080) (0.039)
GDP growth -0.542 ** -1.062 oAk -0.077 -1.276 -2.341  ¥¥*
(0.27) (0.408) (0.639) (0.783) (0.825)
current account surplus 0.147 0.416 2.610  *** 2.619  *** -0.351
(0.135) (0.308) (0.369) (0.392) (0.246)
liquidity (bid-ask) 0.422 1.480 * 7.751 KX 7.659  F** 10.998  ***
(0.561) (0.835) (1.342) (1.454) (1.824)
VIX 0.152  *** 0.191 oAk 0.676  *** 0.603  *** 0.960  ***
(0.027) (0.046) (0.077) (0.107) (0.131)
Dummy crisis -15.128 -43.819 -84.738 k¥ -85.365 k¥ -95.619  ***
(10.377) (35.804) (25.716) (23.346) (15.467)
spread(t-1) X crisis 0.083 0.061
(0.052) (0.073)
public debt X crisis 0.151 * 0.543 * 1.381  *** 1.300  *** 1.388  ***
(0.091) (0.294) (0.275) (0.247) (0.168)
private debt X crisis 0.044 0.139 0.337 Hox 0.293 Hox 0.649  ***
(0.047) (0.115) (0.138) (0.121) (0.080)
GDP growth X crisis -3.193 -7.274 -26.123  Fx* -21.603  F** -29.393 k¥
(2.090) (5.019) (3.614) (3.231) (1.965)
current account surplus X crisis -0.871 * -1.909 -4.597  ¥¥* -4.249  *¥* -5.282  ¥¥*
(0.524) (1.333) (1.219) (1.124) (0.673)
liquidity X crisis -0.594 -1.657 0.065 0.064 -2.470
(0.769) (1.018) (1.507) (1.463) (1.840)
VIX X crisis 0.198 0.192 2.174 Hok 2.204 KX 2.007 KX
(0.345) (0.893) (0.882) (0.825) (0.462)
R? 0.98 0.98 0.87 0.89 0.85
Observations 1,269 564 1,269 1,242 1,269

Notes: Columns 1,2,3: LSDV; Column 4: DOLS (1 lead and 1 lag added for each variable; country dummies incl.); Column 5:
FGLS. All estimations except column 5: Huber-white robust standard errors in parentheses. All estimations except column 2:

full sample (Column 2: sample limited to the periphery countries: PT, IT, IR, ES). *: significant at the 10% level; ** at the

5%; *** at 1%.
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Table 3 — Unit root and Cointegration Tests

Panel unit root tests

Levin, Lin and Chou t* 15.940
HO: unit roots for all i’s(H1: no unit root)  (1,000)
Im, Pesaran and Shin W-stat 11.970
HO: unit roots for all i’s (H1: some unit roots)  (1,000)
Panel cointegration tests
ADF statistic (Pedroni 1) -1.642
HO: no cointegration (H1 assumes common autocorr. coefficient) (0,0503)
ADF statistic (Pedroni 2) -1.170
HO: no cointegration (H1 allows country-specific autocorr. coefficients)  (0,121)

Notes: P-values in parentheses; number of lags =1.
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Figure 2 — Cointegrated model: predicted values (dashed lines: 95% conf. bands)
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Table 4 — Regression results (continuous crisis variable)

() ) () €))
spread(t-1) 0.947  FFF
(0.040)
general government debt 0.179 2.088 HAx 0.625 HAK 2.000  F**
(0.112) (0.278) (0.057) (0.256)
private debt 0.087 ** 1.117 HoAk 0.388 HoAk 1.102  ***
(0.043) (0.073) (0.032) (0.070)
GDP growth (—1.172) *x -3.301 ok -6.520 HAk (—3.483)‘ ok
0.516 (0.825) (0.705) 0.870
current account surplus 0.068 1.599 FREO 1,360 0 FFF 1.494  ***
(0.166) (0.354) (0.217) (0.361)
liquidity (bid-ask) 1.413 6.517 Hokx 10.154 Ak 7.141 HoAK
(1,144) (1.816) (1.015) (1.604)
VIX 0.101 0.604 HoAk 0.890 HoAk 0.597  ***
(0.068) (0.124) (0.121) (0.141)
Greek rating (—0.238) -4.747 * 0 -4.120 Hx (—5.92()) Hx
1,626 (2.857) (1.728) 2.611
public debt X Greek rating 0.028 * 0.165 HoAk 0.176 HoAk 0.171  ***
(0.016) (0.032) (0.019) (0.030)
private debt X Greek rating 0.009 0.073 oAk 0.105 HoHx 0.074  ***
(0.011) (0.230) (0.011) (0.022)
GDP growth X Greek rating (—0.743) -2.863 Kk 9958 kX (—2.14% K
0.484 (0.721) (0.308) 0.652
current account X Greek rating | -0.126 ¥ .0.898  FFX _(0.920  F*¥* -0.881  ***
(0.076) (0.128) (0.084) (0.132)
liquidy X Greek rating | -0.132 -0.196 -0.403 X -0.236 *
(0.097) (0.154) (0.081) (0.138)
VIX*Greek rating -0.010 0.055 -0.010 0.088
(0.044) (0.079) (0.043) (0.074)
R% | o098 0.91 0.87 0.93
observations 1,269 1,269 1,269 1,242

Notes: Columns 1,2: LSDV; Column 3: DOLS (1 lead and 1 lag added for each variable; country dummies incl.); Column 4:
FGLS. All estimations except column 4: Huber-white robust standard errors in parentheses. *: significant at the 10% level; **
at the 5%; *** at 1%.
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Table 5 — Regression results (policy dummies)

() () () 6))
spread(t-1) 0.926 FEF
(0.034)
general government debt 0.007 1.299 oAk 0.337  *H¥ 1.222  ***
(0.113) (0.288) (0.065) (0.249)
private debt 0.047 0.900 oAk 0.167  *** 0.894  ***
(0.038) (0.073) (0.037) (0.075)
GDP growth -0.550 ok —0.107) (—2.34% HoAH (—1.12?
(0.269) (0.637 0.795 0.743
current account surplus 0.102 2.338 oA -0.351 2,263  *FF*
(0.131) (0.346) (0.237) (0.352)
liquidity (bid-ask) 0.430 7.758 HoAk 11.000  *** 7.636  ***
(0.557) (1.312) (1.758) (1.424)
VIX 0.151 HAK 0.677 HoAK 0.960  *** 0.589  ***
(0.027) (0.076) (0.126) (0.102)
Dummy crisis | -20.962 ¥ _142.003  F¥* 0 _154.590  F**¥ _138.957 @ KX
(10.37) (25.854) (16.135) (24.425)
spread(t-1) X crisis 0.079
(0.052)
Public debt Xcrisis 0.164 * 1.380 oAk 1.387  ¥** 1.291  ***
(0.092) (0.261) (0.163) (0.233)
Private debt Xcrisis 0.053 0.376 roxx 0.686  *** 0.330  ***
(0.046) (0.131) (0.078) (0.114)
GDP growth X crisis -3.692 * -27.587 oA -30.780  F** -22.798 kX
(2.043) (3.607) (1.904) (3.207)
Current account surplus X crisis (—0.986) * (—5.307) Rk (—6.05? ok (—4.96% ok
0.536 1.180 0.655 1.088
liquidity X crisis -0.689 -0.504 -3.001  *** -0.448
(0.743) (1.458) (1.775) (1.414)
VIX Xcrisis 0.293 3.908 oA 3.770  FFkX 3.801  ***
(0.349) (0.882) (0.485) (0.856)
May 2010 8.488 -107.158  ***  _107.390  *** -90.014  *F**
(7.750) (16.328) (15.991) (15.443)
December 2010 -11.762 40.575 49.323  *x* 66.071 *x
(11.366) (27.965) (15.251) (28.857)
July 2011 54.110 oAk 102.693 oAk 106.139  *** 107.377  *F**
(16.942) (30.333) (15.216) (27.415)
R?| o098 0.88 0.86 0.91
Observations 1,269 1,269 1,269 1,242

Notes: Columns 1,2: LSDV; Column 3: DOLS (1 lead and 1 lag added for each variable; country dummies incl.); Column 4:
FGLS. All estimations except column 4: Huber-White robust standard errors in parentheses. *: significant at the 10% level; **
at the 5%; *** at 1%.
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Table 6 — Regression results (more common factors)

) ) ) (4)
spread (t-1) 0.920 F¥F
(0.035)
general government debt 0.012 1.381  *** 0.312  *** 1.333  F**
(0.121) (0.303) (0.065) (0.258)
private debt 0.059 0.873  *** 0.144  *** 0.901  ***
(0.039) (0.072) (0.038) (0.074)
GDP growth -0.418 -0.725 -2.515  ¥** -1.684 *x
(0.294) (0.684) (0.819) (0.776)
current account surplus 0.118 2.501  F** -0.299 2,411  F**
(0.132) (0.357) (0.241) (0.347)
liquidity (bid-ask) 0.167 6.702  F** 9.508  ¥** 6.657  *F**
(0.537) (1.304) (1.820) (1.399)
VIX 0.076  *** 0.250  *** 0.252 -0.007
(0.029) (0.093) (0.225) (0.139)
policy unceirtanty 0.037  *¥* 0.204  *** 0.349  *** 0.045
(0.013) (0.038) (0.090) (0.062)
monetary policy rate 0.910  *** -1.048 -0.001 0.832
(0.249) (0.738) (1.503) (0.775)
dummy crisis -84.379  FFF 244561  *FF _231.860 *F*FF  -262.364  F**
(21.928) (55.081) (28.368) (50.019)
spread(t-1) X crisis 0.082
(0.050)
public debt Xcrisis 0.167 * 1.499  *** 1.511 HoAK 1.411 HoAK
(0.091) (0.255) (0.164) (0.220)
private debt X crisis 0.069 0.416  *** 0.751  *** 0.381  ***
(0.047) (0.133) (0.079) (0.111)
GDP growth Xcrisis -3.053 -24.423  FFx -28.462  *F** -20.492  F*k*
(1.947) (3.449) (1.920) (3.027)
current account surplus X crisis -1.067 ok -5.001  *** -5.701  *FF -4.776  *¥FF
(0.544) (1.201) (0.6576) (1.108)
liquidity X crisis -0.455 0.314 -1.604 0.157
(0.729) (1.484) (1.837) (1.424)
VIX Xcrisis -2.355 *x -1.025 -0.703 -0.855
(1.005) (1.699) (0.955) (1.678)
policy unceirtanty X crisis 0.669 ok 0.168 0.049 0.170
(0.282) (0.559) (0.266) (0.552)
monetary policy rate X crisis 38.309 ok 190.433 165.896  *** 212.190 k¥
(16.755) (39.688) (21.661) (29.616)
R? 0.98 0.88 0.85 0.92
Observations 1,269 1,269 1,269 1,242

Notes: Columns 1,2: LSDV; Column 3: DOLS (1 lead and 1 lag added for each variable; country dummies incl.); Column 4:
FGLS. All estimations except column 4: Huber-White robust standard errors in parentheses. *: significant at the 10% level; **
at the 5%; *** at 1%.

Table 7 — Long-run values of the spread (basis points)

Fitted values
Coefficients | pre-crisis  pre-crisis  post-crisis
Fundamentals [ pre-crisis  post-crisis  post-crisis
Ttaly 24 47
Austria 23 43 131
Belgium 21 45 210
Finland 0 16 81

France 7 32 175
Ireland 35 335 558
Portugal 46 257 507
Spain 28 97 269
Netherlands 10 35 134

Notes: Spreads computed with coeff. from Table 2, col. 4 (DOLS).
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percentage point increase in the ratio of public debt to GDP raises 10 year rates by
about 3 basis points. The potential drag on growth caused by public debt through higher
interest rates should thus not be overlooked.

JEL Classification: E43, G12, H63.

Keywords: government debt, long-term interest rates, financial accounts.

Paper presented at the Workshop “The Sovereign Debt Crisis and the Euro Area” organized
by the Bank of Italy and held in Rome on February 15, 2013. The proceedings are available
at:http://www.bancaditalia.it/studiricerche/convegni/atti.

* Bank of Italy, Economic Outlook and Monetary Policy Department. E-mail: giuseppe.grande@bancaditaliait,
sergio.masciantonio@bancaditalia.it, andrea.tiseno@bancaditalia.it. The views expressed in the paper do not
necessarily reflect those of the Banca d'Italia. All errors are the responsibility of the authors. The authors
would like to thank Carlo A. Favero, Nicola Borri, Riccardo De Bonis, Gian Maria Milesi-Ferretti, Christian
Upper and participants to the Workshop “The Sovereign Debt Crisis and the Euro Area” held at the Bank of
Italy and to a seminar at the BIS.



http://www.bancaditalia.it/studiricerche/convegni/atti
mailto:giuseppe.grande@bancaditalia.it
mailto:sergio.masciantonio@bancaditalia.it
mailto:andrea.tiseno@bancaditalia.it

1. I ntroduction

The sharp run-up in public sector debt in advanced economiesis likely to be one of the most
enduring legacies of the 2007-09 global financial crisis.* A key policy question is at what interest
rates foreign and domestic investors will be willing to hold such increasing amounts of government
debt. So far, investors preference for safe assets has sustained the demand for government
securities, while in some countries unconventional monetary policies have contributed to relieve the
pressure of bond supply on bond prices, thus diluting the effects of inflated public deficits over
time. Eventualy, however, al this newly created supply of government debt will be on the market

and investors might start requiring higher yieldsin order to keep it in their portfolios.

To what extent could interest rates increase? To answer this question we need some measure
of the elasticity of demand for sovereign debt to interest rates. The abundant empirical literature on
the impact of fiscal variables on interest rates mostly relies upon reduced-form equations, which
give biased estimates of the demand elasticity, especially in periods characterized by large shiftsin
the non-interest sensitive demand for bonds. The main contribution of this paper is to solve the
identification problem by resorting to financial account statistics. We disentangle the long-term
from the reduced-form demand curve by using as shifters of demand the financial accounts balances
of three institutional sectors. households, non-financia firms and the foreign sector. We also control
for foreign officia reserves and the gross assets of financial ingtitutions, following a recent strand of
research highlighting the importance of gross (rather than net) capital flows in determining financial
conditions.? Finaly, we alow for shifters of demand (e.g., sovereign ratings) that capture the
degree of substitutability of sovereign debt with other assets due to credit risk concerns.

For a panel of 18 advanced economies over the period 1995-2011, we find that the level of
public debt does matter for interest rates. an increase by one percentage point in the public
debt-to-GDP ratio raises 10-year rates by about 3 basis points. Thisis in line with results available
for the United States, but based on reduced-form equations estimated on sample periods that do not
extend beyond the mid-2000s.

The paper is structured as follows. Section 2 reviews the literature and Section 3 describes
the data base. The identification framework is presented in Section 4, while Section 5 reports the
econometric estimates. Some robustness checks are discussed in Section 6. Section 7 draws some

conclusions.

! Reinhart and Rogoff (2011). See also Cecchetti, Mohanty and Zampolli (2011).
2 Borio and Disyatat (2011) and Shin (2012).
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2. The relationship between fiscal variablesand interest ratesin previous studies

The subject of the impact of fiscal variables on interest rates has long been a mgjor theme in
macroeconomic theory and policy debate. Considering the last thirty years, studies flourished in the
eighties and early nineties when in the United States public debt relative to GDP was raising
rapidly. The debate was heavily influenced by debt sustainability considerations at that time, as in
Blanchard (1984), Hamilton and Flavin (1986), Bohn (1995). Research was stimulated also by the
rational expectation revolution in economic theory, which led macroeconomists to investigate
public debt irrelevance propositions such as the Ricardian Equivalence hypothesis within dynamic
rational equilibrium models (Barro (1989)). Interest in the issue was rekindled in the early 2000s,
once again in a period characterized by a large expansion of public debt in the United States. A
review of the debate can be found in Gale and Orszag (2004), Liungqvist and Sargent (2004),
Engen and Hubbard (2004) and Haugh, Ollivaud and Turner (2009).

A worsening of public finances can affect medium- and long-term yields through three main
channels.® First, if the supply of savings is not perfectly elastic, financing the budget deficit has to
compete for resources with the demand for funding of the private sector, causing real interest rates
to rise.* Second, an increase in the public debt may cause fears that even sovereign borrowers may
default, leading to increased credit risk premiums on government bonds. Third, a larger deficit may
fuel expectations of inflation or exchange-rate depreciation, with additional repercussions on

interest rates.

While a strand of research focuses on sovereign credit risk premia,® most of the large
empirical literature tries to assess the overall effect of fiscal imbalances on interest rates without
distinguishing among the three channels. The econometric framework normally relies on reduced-
form regressions. The fiscal variable of interest can be either public debt or public deficit; in severa
papers, both variables are interchangeably tried and compared. The majority of studies, however,

focus on public deficit, because public debt is rarely significant at conventional confidence levels.

3 See Ardagna, Caselli and Lane (2007), Balassone, Giordano and Franco (2004) and the Box “The effects of the public
debt on long-term interest rates’ in Banca d' Italia (2010).

“ As pointed out by Ardagna, Caselli and Lane (2010), it is useful to distinguish between shorter- and longer-run effects.
In an economy in which there is some degree of short-run nominal stickiness, aweakening in the primary fiscal balance
adds to aggregate demand and leads to an increase in nominal and real short-term interest rates. Insofar as the
adjustment of nomina prices is gradual and the primary fiscal balance’s deterioration is perceived to be persistent, the
increase in short-term interest rates feeds through medium- and long-term interest rates. In the longer run, to the extent
that fiscal expansion crowds out private investment and resultsin alower steady-state capital stock, it will be associated
with ahigher marginal product of capital and thus a higher real interest rate. For an analysis of the long-run implications
of rising public debt for interest rates see Engen and Hubbard (2004).

® That approach is not pursued here. Reviews of recent studies related to the euro-area sovereign debt crisis can be
found in, among others, Di Cesare, Grande, Manna and Taboga (2012) and Favero (2013). For earlier analyses, see
Codogno, Favero and Missale (2003).
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The econometric models differ considerably also in terms of the other explanatory variables
considered, functional specification, estimation method, sample period and sample countries. Three
of the most representatives studies are Engen and Hubbard (2004), Laubach (2009) and Ardagna,
Caselli and Lane (2007).

Engen and Hubbard (2004) provide a useful discussion of the appropriate specification of
the reduced-form equation. First, they argue that, in a closed production economy with a standard
Cobb-Douglas technology, public debt affects interest rates because it replaces, or crowds out,
productive physical capital and thus raises the marginal productivity of capital. For this reason, an
appropriate specification is to regress the level of interest rates on the stock of public debt. An
aternative specification is to regress the change in interest rates on the change in public debt (i.e.
government borrowing or the public deficit). A third, widely used, specification in which the level
of interest rates is regressed on the change in public debt is instead less consistent with what an
economic model of crowding out would suggest and can be justified only by assuming sluggish

nominal price adjustment and a persistent deterioration in the fiscal position.

Second, Engen and Hubbard (2004) make clear that, in open monetary economies, the
substitution of public debt for capital may be less than one-to-one because part of the supply of
government bonds may be met by the demand stemming from foreign investors and the domestic
central bank. Moreover, since the supply and demand of loanable funds is also affected by private
sector’ s endogenous behaviour, an increase in government debt (other things being equal) may be
offset by increases in private saving, limiting its impact on the capital stock and the interest rate.
They conclude that, because economic theory is not conclusive on the size of crowding-out effects,
the issue must ultimately be addressed by empirical analysis. Engen and Hubbard (2004) then
provide several estimates for long-term interest rates in the United States and find that the impact of
public debt is statistically significant and economically relevant: about 3 basis points for one
percentage point increase in the debt-to-GDP ratio. Similar results obtain if vector autoregression

analysisiscarried out in order to account for dynamic effects.

Laubach (2009) argues that spot interest rates are strongly influenced by the business cycle
and the associated stance of monetary policy. If during recessions automatic fiscal stabilizers raise
deficits, while at the same time long-term interest rates fall due to monetary easing, deficits and
interest rates may be negatively correlated even if the partial effect of deficits on interest rates—
controlling for all other influences—is positive. To control for business cycle and monetary policy
effects on interest rates, he claims that one should focus on the relationship between long-horizon

expectations of both interest rates and fiscal variables. Accordingly, his preferred specification for
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the United States is one in which the endogenous variable is the 5-year-ahead 10-year forward rate
and the fiscal variable is the Congressional Budget Office's 5-year-ahead projection of deficit/GDP
ratio or debt-to-GDP ratio. For the 30-year 1976-2006 for which these projections are available,
Laubach finds that the estimated effects of government debt and deficits on interest rates are
sizable: about 3 to 4 basis points for a one percentage point increase in the debt/GDP ratio and

about 25 basis points per percentage point increase in the projected deficit/GDP ratio.®

Ardagna, Caselli and Lane (2007) focus on the international dimension by using a panel of
16 OECD countries that covers a maximum time span from 1960 to 2002. They find that, in a
simple static specification, a one-percentage-point increase in the primary deficit relative to GDP
increases contemporaneous long-term interest rates by about 10 basis points. They argue that their
estimates tend to understate the effects of fiscal variables on interest rates, as they use current fiscal
policy variables, rather than projected variables. As for debt, they find a non-linearity: only for
countries with above-average levels of debt does an increase in debt affect the interest rate. They
also find that world fiscal policy is important as well: an increase in total OECD government
borrowing increases each country’s interest rates. However, domestic fiscal policy continues to
affect domestic interest rates even after controlling for worldwide debts and deficits. They argue
that the latter finding can be explained either by a less-than-perfect degree of integration of
advanced economies government bond markets or by differences in perceived government default
risks.

The issue of the impact of fiscal variables on long-term interest rates has been recently
reexamined by Baldacci and Kumar (2010), who estimate a panel of 31 advanced and emerging
market economies for the period 1980-2008. Like most previous studies, the econometric
framework is based on reduced-form regressions and focuses on deficits (rather than debt). For a
country experiencing an increase in the fiscal deficit of 1 percentage point of GDP, long-term
interest rates could rise by 20 basis points in the baseline case. Taking into account aso a
combination of adverse factors (e.g., unfavorable initial fiscal conditions, weak institutions, and
elevated global risk aversion), the authors argue that the effect could be as high as 50 basis points
and that, according to their computations, such effect would be equivalent to a calculated debt
elasticity of 5-6 basis points.

® He also argues that the fact that the estimated coefficients on the deficit/GDP ratio are six to seven times as large as
those on the debt/GDP ratio is consistent with the view that investors perceive increases in projected deficit/GDP ratios
as highly persistent, but not strictly permanent. This argument is however challenged by Engen and Hubbard (2004),
who note that public debt is also serially correlated in U.S. data, so that investors should also expect increases in federal
government debt to be persistent.
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Over the last decade several studies have focused on the impact on long-term yields of the
demand for government securities stemming from official reserve accumulation, changes in
financial regulation or, more recently, large-scale asset purchases (LSAP) programs by the Federal
Reserve and other central banks.” Beltran, Kretchmer, Marquez and Thomas (2012) find quite a
sizable effect of foreign reserves.® They also argue that the estimated impact of the Fed's LSAP
program tends to be lower, because the program was designed as a temporary stimulus program
(and announced as such) and the LSAPs apparently increased the amount of uncertainty
surrounding the level of future inflation, thus rising the inflation risk premium embedded in long-
term interest rates.

Andritzky (2012) addresses the thorny issue of whether changes in the investor base (e.g.,
domestic versus non-resident investors, or leveraged versus unleveraged investors) matter. Using a
new dataset on the composition of the investor base for government securities in selected G20 and
euro-area countries, Andritzky estimates a reduced form regression of 10-year yields in which the
explanatory variables also include the shares of government securities held by three typologies of
investor: (1) non-residents; (2) private non-bank financial institutions (institutional investors); (3)
public sector. He finds that an increase in the share of government securities held by institutional
investors or non-residents (i.e. the ratio of the bonds held by that type of investors to the existing
stock of bonds) by one percentage point is associated with a reduction in yields by about 2 or 4
basis points, respectively. In order to evaluate whether causality goes from yields to holding shares
(pull effect) rather than the other way round (push effect), Andritzky carries out a panel VAR
analysis and finds evidence of a pull effect, that is that lower yields attract non-resident investors.
He observes, however, that the result could be driven by the fact that the sample period is
characterized by falling yields and increasing non-resident holdings. Finally, Andritzky also pursues
a structural approach and estimates a portfolio balance model for the US, the UK, Germany and
Japan. He finds that a one percentage point increase in the share of statutory or regulatory (i.e. zero
or low interest-rate sensitive) holdings of government securities causes expected annual bond
returns to decline very little, by a minimum of 0.7 basis point in the UK to a maximum of 2.5 basis

points in Japan.

A new perspective comes from a recent strand of the literature on the global financial crisis

which emphasizes the role played by gross (rather than net) capital flows in determining financial

" See, eg., Chapter VI in BIS (2006), Greenwood and Vayanos (2010), Beltran, Kretchmer, Marquez and Thomas
(2012), Andritzky (2012) and references therein.
8 A $100 hillion (about 0.7 per cent of US GDP in 2011) increase in foreign official flows into US Treasury notes and
bonds would lower the 5-year yield by roughly 20 basis points.

88



conditions. Borio and Disyatat (2011) and Shin (2012) start from the observation that, in the global
financia system, gross cross-border positions are huge and argue that a focus on current accounts
and net capital flowsis misleading. Thisis because net capital flows, by netting out the gross assets
and liabilities, mask the underlying changes in gross flows and their contributions to existing
stocks, including al the transactions involving only trade in financial assets, which make up the
bulk of cross-border financial activity. Borio and Disyatat discuss the implications of this approach
for the determination of market interest rates, mentioning as an example the downward pressure of
gross capital inflows to the United States on US dollar long-term rates. Shin develops a theoretical
model linking the total intermediation capacity of the banking sector and market risk premia.

Unconventional monetary policies and foreign or institutional demand for government
securities certainly contribute to explain the low level of interest rates after the globa financial
crisis. An dternative explanation has been put forward by Krugman (2012), who argues that,
because of the depressed levels of activity, business confidence in advanced economiesis depressed
as well and thus the private sector does not compete with the public sector for funds. Hence, budget

deficits do not necessarily lead to soaring interest rates.

3. Data

The data used for the analysis are mainly obtained from the dataset published by the “OECD
Economic Outlook”. We concentrate on national macroeconomic and fiscal aggregates, for a panel
of 20 countries: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland,
Italy, Japan, the Netherlands, Norway, New Zealand, Portugal, Spain, Sweden, Switzerland, the
United Kingdom and the United States. We use yearly data, from 1980. Much of the analysis
concentrates on a shorter time-span — from 1995 — that provides complete information on national
financia accounts for all countries in the panel. All macroeconomic aggregates are measured in
terms of share of GDP.

In terms of data and methodology, the closest reference paper is Ardagna et al. (2007). Our
panel differsin that it contains 20 countries, adding Finland, Norway, Portugal and Switzerland. It
also differs in terms of estimation samples. we analyze the periods 1980-2011 and 1995-2011,
whereas they concentrate on the periods 1960-2002 and 1975-2002. Our choice is motivated by two
facts: firstly, few aggregate variables are available for all countries prior to 1980, while there is an
amost perfectly balanced panel after that year. Secondly, 1980 is a year of structural break for
public finance aggregate relationships, both in terms of monetary policy —Volcker’s designation at
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the Federal Reservein 1979 — and in terms of fiscal policy — elections of Thatcher (1979) in the UK
and Reagan (1981) in the USA.

Variables arelisted in Table 1.
Table 1: Variables

Variable Name Description

YIELD_10Y 10-year government bond nominal yield
YIELD 3M 3-month treasury bill nominal yield
INFLATION Current inflation rate, YoY
INFLATION_10Y [Modelled forecasted 10-year inflation, YoY
REAL_10Y 10-year government bond real yield
REAL_3M 3-month treasury bill real yield
DEBT Gross government debt (% of GDP)
GOV_ASSET  |Gross government assets (% of GDP)
WEALTH_HH  |Net wealth of households (% of GDP)
WEALTH_NF  |Net wealth of non-financial corporations (% of GDP)
ASSET_FF Gross assets of the financial sector (% of GDP)
NF_DEBT External debt (% of GDP)
RESERVES Share of debt held as official reserves by foreign central banks (% of GDP)
AVG_LIFE Average life to maturity of outstanding marketable debt (years)
RATING Maximum rating grade

YIELD_10YR and YIELD_3M are the nomina vyields of the 10-year benchmark
government bond and the 3-month money market interest rate, respectively, both computed on
yearly basis. The inflation rate enters the regressions in two different manners. either as “expected”
10-year rate (INFLATION_10Y), on yearly basis, or as yearly “spot” rate (INFLATION). In the
former case, it is subtracted from the nominal yield to compute the real 10-year yield (REAL_10Y);
in the latter, it is added to the r.h.s. of the regression, either directly or subtracted from the nominal
yield to compute the 3-month real rate. Expected inflation rates on the 10-year horizon are available
from “ Consensus Economic Forecasts’, for 15 of the 20 countries in the panel, from 1989. We have
imputed those of the other countries based on a modd that predicts future 10-year inflation rates
based on short-term forecasts of the inflation rate and recent past rates. Details are reported in the
Appendix.

Data on the financial accounts positions of the main sectors of the economies in the panel
are drawn from the National Financial Accounts as reported by the “OECD Economic Outlook”. In
particular, DEBT and GOV_ASSET are the gross positions of the public sector at large;
WEALTH_HH, WEALTH_NF, are the net financia positions of the Household and Non-Financial
Corporations sectors;, ASSET_FF are the gross assets of the Financia sector whereas their gross
liabilities are excluded from the analysis. NF_DEBT is the net position of the Foreign sector, as

reconstructed by Lane and Milesi-Ferretti (2007).
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RESERVES is the amount of a country’s currency held by foreign central banks as reserves.
Asthisis normally all invested in government bonds, we include it in our regressions as a proxy of
“high powered” net-foreign-debt. Data are drawn from IMF COFER and more details on the
methodology are in the appendix. AVG_LIFE is the average life to maturity of the outstanding
marketable debt, measured in years, as collected by the OECD. RATING is a categorical variable
that summarizes the rating of the three mgor rating agencies, according to the methodology

outlined in the appendix.

We test for unit root in panel data using the diagnostics of Im, Pesaran and Shin (2003) and
a Fisher-type test as in Choi (2001), based on augmented Dickey-Fuller independent tests on each
country, combined together. For most of the series with longer time-span (1980-2011), we are able
to rgject the null hypothesis of the presence of unit roots. Only DEBT appears to be 1(1), according
to both tests. However, in accordance with Engen and Hubbard (2005), we prefer to include this
variable into the regressions in levels rather than in first differences. Considering the other series,
included in our regressions as controls, we find some evidence for non-stationarity. In fact, both the
IPS and the ADF fail to reject the null hypothesisin some cases. However, given the very short time
span available for these series (only 16 data points), the power of both tests is extremely low and
might invalidate our conclusions about the stationarity properties of the series. Thus we prefer to

use dl of themin levels.

4. | dentification Strategy

On bond markets yields clear demand and supply. If there is an increase in the supply of
bonds, its impact on the market yield depends on the slope of the demand curve — i.e. on the
so-called interest rate elasticity of demand. For a given increase in the supply of bonds, the higher
the elasticity of demand the lower the increase in yield which is necessary to clear the market. The
objective of the paper is to estimate the interest rate elasticity of the demand for sovereign debt for
advanced countries. Thisis a key parameter, as it allows to quantify the potential impact, on long-

term yields, of achangein the stock of sovereign debt.
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Figure 1
Interest rate effect of a positive shock to the supply of bonds
in the presence of shiftsin the demand schedule (1)

(@) Increase in the demand for bonds for given yield (b) Decrease in the demand for bonds for given yield
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(2) Just for illustrative purposes, the assumption is made that the supply curve is perfectly inelastic.

The reduced-form equation for the market yield i; at timetis
it =a+a*qi+ e, (1)

where g is the outstanding amount of the bond at timet and e; isaresidual. The slope parameter a;
provides an estimate of the interest rate elasticity of demand. The main problem in estimating
equation (1) is illustrated in Figure 1.a (under the hypothesis of a perfectly inelastic supply of
bonds). In case of a positive shock to the supply of bonds, represented by a shift of the supply
schedule from the SS curve to the S'S' curve, the market yield should increase from ia to ig,
However, if at the same time there is an increase in the “autonomous’ (unrelated to yield) demand,
due, for example, to larger capital inflows from abroad, the demand schedule shifts from the DD
curvetothe D’'D’ curve and the market yield risesless, fromia toic. In that case, the slope estimate
provided by the reduced-form equation does not relate to the D’D’ curve—which is the true or
“structural” demand curve—, but relates to the D’’D’’ curve. The reduced-form equation thus
overestimates demand elasticity. In case of a decrease in autonomous demand, the reduced-form
equation underestimates demand elasticity (Figure 1.b).

In order to control for changes in the demand for bonds that are unrelated to interest rates,
we alow for exogenous shifts in the demand for sovereign debt. Our baseline equation is as

follows;
yield_10yi = ap+ a1* debti; + a* it + €it, )

where yield _10y;; is the yield on 10-year government bonds for country i in period t, debt;; is the
debt-to-GDP ratio, X;; is a set of controls and e;; is a disturbance term with standard assumptions.
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Our parameter of interest is a;. Depending on the specification, yield 10y;; may be measured either
inreal or nominal terms, with proper adjustments to the explanatory variables to make the two sides

of the equation consistent.

The key idea that we use to obtain identification is that of exploiting the national financial
accounts (or flow of funds accounts) identity. As shifters of demand, we use the balances —i.e. the
difference between the value of assets and liabilities—of the financial accounts of the main
institutional sectors of the economy. More specifically, we use the financial accounts identity to
saturate the regression with the balances of all but one of the sectors (so as to avoid collinearity).
We thus control for the net financial balances of households, non-financial firms and the foreign
sector, leaving aside the net balances of financia intermediaries (see also the appendix). In order to
assess Whether gross (rather than net) positions also have an impact, we control for the world
reserves invested in the currency of the country and for the gross assets of the financial sector. The
reason to include the latter variable also lies in the implicit burden that sovereigns might shoulder in
case of financial crises. Gross assets of the financial sector should give a rough measure of this
burden. Finally, we include general government’s gross assets among the regressors. All financial

balances are measured as a fraction of GDP.

In addition to alowing for changes in autonomous demand, we limit the range of possible
slopes of the yield curve, controlling for the short-term rate. We also alow for other shifters of
demand that capture the degree of substitutability of sovereign debt with other assets, such as the
average life to maturity of the outstanding amount of government bonds and the ratings of

sovereign issuers.
The above identification approach rests upon three key assumptions:

(1) Bond supply is exogenous. Thisis a strong assumption, and later on we show how to relax it.
Bond supply can be regarded as inelastic to interest rates only in the short run. In the long-
run, the supply of bonds is to some degree interest-rate sensitive (the higher the interest rate

the lower the supply of bonds).

(2) The financial positions (gross assets and liabilities and/or their balance) of the institutional
sectors of the economy are exogenous. Thisis also not necessarily true. The portfolio choices
of households and foreign investors are likely to be affected, to some degree, by the level of
sovereign yields. This observation is consistent with Andritzky (2012)’s finding that declines
in yields would be followed by (rather than being a consequence of) inflows of foreign
investments in government bonds. Similarly, the financing decisions of non-financial

corporations are affected by the level of sovereign yields. However, for the purpose of this
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analysis, the failure of this assumption is a second-order problem, as our parameter of interest
is the demand elasticity (coefficient a; in equation (2)), not the coefficients associated with
the demand shifters (vector a, in equation (2)).

(3 Institutional sectors asset allocation is assumed to be constant over time and across
countries, as reflected by the fixed portfolio coefficients. This is also a simplifying
assumption, because one may argue that, for example, the share of households financial
wealth held in government bonds may change. However, we have too few observations to

allow for time- or country-varying coefficients.

Our baseline estimation method is |least squares with fixed effects and robust standard errors.
The reduced-form equation (1) can be estimated for 20 countries over the period 1980 — 2011,
totalling 562 observations in the sample (on average almost 28 observation per country). For
eguation (2), that makes use of financial accounts variables, we have data for 18 countries over the
period 1995-2011, totalling 292 observations (about 16 observations per each country) °.

Once our best model specifications are fixed, we are able to relax assumption (1) addressing
the potential endogeneity of the bond supply. The supply of bondsiswell likely to be influenced by
the level of the interest rate: the lower this level, the higher the supply of bonds. In practice, the
endogeneity problem might be not extremely relevant, because the share of bond supply that is
actually interest-rate sensitive is limited. Every year, the bond supply —which can be proxied by the
debt-to-GDP ratio, debtj; — is in fact constrained by the realized debt-to-GDP ratio one year before
(debtii.1). The fiscal room to determine the supply of bonds at time t is further constrained by the
amount of interest payments on the realized government debt. Finally, the automatic stabilizers that
react to the cycle would further reduce the endogeneity of the supply of debt.

In order to correctly address the endogeneity problem, we then isolate the share of the debt
supply that is actually discretional and use the strictly exogenous debt supply as instrumental
variable for the actual debt-to-GDP ratio in a two-stage |east-squares fixed-effect estimation. The

exogenous component of the debt supply - debt_ex;; —is calculated as follows:
debt_ex;; = debtii; + int_pay;; + aut_stab;

where debti.; isthe realized debt-to-GDP ratio at timet-1, int_pay;; isthe ratio of interest payments
due at time t to GDP and aut_stab;; is the share of the primary balance attributable to non-

discretional automatic stabilizers. The latter variable, being a typical cyclica component, is

®We drop New Zealand and Switzerland from the analysis, since financial accounts data for these two countries are
missing.
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calculated as the difference between the realized primary balance of each country and its cyclically-
adjusted value, as calculated by the OECD.

5. Estimation Results

Our main results are summarized in Table 2, in which columns differ from one another

either in terms of the sample period or the set of control variables.

Right-hand side variables always include a 3-month (real or nominal) interest rate, to control
for paralel shifts of the yield curve. The underlying assumption that this rate is uncorrelated with
the error term is based on the fact that this is a policy rate set by the central bank. The other
explanatory variables only capture movements of the slope of the yield curve.

In column 1 of Table 2 we present a “Plain vanilla® fixed effects regression, with time
dummies that capture any common time trend. In the literature, this is the workhorse model for
most studies like this one. As an example, Ardagna, Caselli and Lane (2007) aways have time
dummies as controls. The fit is very good, because the common trend captures most of the
variation. However, for this specification the demand elasticity is only 1 basis point per percentage
point of GDP. Column 2 presents the same specification for a shorter sample: 1995-2010. This is
the sample on which all the other regressions are estimated, hence we use this as a benchmark. Also
in this case the demand elasticity is 1 basis point.

The main results of our paper are presented in columns 3 and 4 of Table 1, where the
common trend is replaced with our economic restriction, namely that shifts in the demand schedule
are driven by changes in the balances of the financial accounts of the main institutional sectors of
the economy (as explained in the previous section). This amounts to giving each country its own

“time trend”, driven by its fundamentals.
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Table 2
Ten-year interest rates of advanced economies. Estimates of the elasticity of demand (1)

[1] [2 3] [4] [5] [6] [7]
Public debt (% GDP) 0.013 [0.05] 0.018 [0.03] 0.0480 [0.00] 0.0309 [0.00]  0.0130 [0.02]  0.0481 [0.00]  0.0298 [0.01]
Inflation (%) 0.638 [0.00] 0.416  [0.00]  0.4502 [0.00]  0.4060 [0.00]  0.4723 [0.00]
3-month real rate (%) 0.502 [0.00] 0431 [0.00]  0.4977 [0.00]  0.4999 [0.00]  0.4577 [0.00]
3-month nominal rate (%) 0.4840 [0.00] 0.4691 [0.00]
General gov't assets (% GDP) -0.0286 [0.00] -0.0242 [0.00] -0.0032 [0.46] -0.0282 [0.00] -0.0228 [0.00]
Househ.ds’ net fin. Wealth (% GDP) -0.0287 [0.00] -0.0240 [0.00] -0.0065 [0.14] -0.0279 [0.00] -0.0223 [0.00]
Non-fin. corp.ns’ net debt (% GDP) -0.0129 [0.03] -0.0090 [0.06] -0.0020 [0.56] -0.0123 [0.06] -0.0080 [0.11]
Net foreign debt (% GDP) -0.0067 [0.16] -0.0064 [0.12]  0.0025 [0.53] -0.0057 [0.28] -0.0042 [0.36]
Foreign off. reserves (% GDP) -0.1480 [0.00] -0.1307 [0.00] -0.0158 [0.51] -0.1514 [0.00] -0.1363 [0.00]
Fin. corp.ns’ assets (% GDP) -0.0002 [0.63] -0.0006 [0.21]  0.0006 [0.05] -0.0002 [0.69] -0.0005 [0.21]
Average life to maturity (years) -0.2165 [0.03] -0.1643 [0.04] -0.0472 [0.23] -0.2267 [0.02] -0.1837 [0.02]
AA + (dummy) 0.3361 [0.02] 0.1276 [0.51] 0.4210 [0.02]
AA (dummy) 0.5205 [0.02]  0.2957 [0.37] 0.6476 [0.01]
AA - (dummy) 1.6263 [0.00]  0.9858 [0.12] 1.7559 [0.00]
A + (dummy) 1.9507 [0.00] 21857 [0.00] 2.0284 [0.00]
BBB + (dummy) 5.0045 [0.00] 48252 [0.00] 4.8819 [0.00]
BB + (dummy) 6.4117 [0.00] g 5398 [0.00] 6.3771 [0.00]
Constant 3.636 [0.00] 4094 [0.00] 5.4568 [0.00] 59523 [0.00]  4.9441 [0.00]  5.4026 [0.00]  5.6213 [0.00]
Year dummies Yes Yes No No Yes No No
R-square 0.918 0.606 0.368 0.516 0.850 0.371 0.522
Sample period 1980-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011 1995-2011
Number of countries 20 20 18 18 18 18 18
Number of observations 562 337 292 292 292 292 292

Legend of model specification: [1] Common time trend; [2] Common time trend; [3] Heterogeneous time trend and economic restrictions; [4] Heterogeneous time trend, economic
restrictions and ratings; [5] Common time trend and economic restrictions; [6] Heterogeneous time trend and economic restrictions; [7] Heterogeneous time trend, economic
restrictions and ratings.

(1) Panel estimates with fixed effects, run on yearly data. For each specification, the table shows coefficient estimates and, in square bracket, the related p-values.
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Starting from the specification shown in column (3), once the common trend is replaced
with our economic restriction, the interest rate elasticity of the demand for government bonds
becomes much smaller: an increase of one percentage point in the public debt-to-GDP ratio leads to
an increase in the 10-year real rate on the order of 4 basis points. Moreover, the R? of the regression
is fairly good and almost all of the other coefficients are significant and have the correct sign. An
increase of one percentage point of GDP in general government’s gross assets or households' net
financia wealth lowers the 10-year real interest rate by about 3 basis points. A reduction of one
percentage point of GDP in the net debt of non-financial firms or an increase of the same magnitude
in the net foreign debt position™® lower the 10-year real rate by about 1 basis point. A much stronger
effect is found for foreign official reserves (a component of the net foreign debt position): one
percentage point increase in the ratio of foreign reserves to GDP leads to a reduction of the 10-year
real rate by more than 12 basis points. An increase in financial corporations gross assets is also
associated with a reduction of the 10-year real rate, but in this specification the effect is not
statistically significant. Finally, aone-year increase in the average life to maturity of the outstanding

amount of government bonds implies a decline of amost 19 basis pointsin the 10-year real rate.

The degree of substitutability between government bonds and alternative asset classes (e.g.,
corporate bonds and listed shares) is affected by changes in the creditworthiness of sovereign
borrowers—i.e. sovereign credit risk. In the specification shown in column (3), the only variable
that accounts for investors' sovereign debt sustainability concerns, in addition to the level of public
debt as such, is the average life to maturity of the existing stock of bonds. The specification
presented in column (4) of Table 1 tries to better capture investors perception of the soundness of
sovereign borrowers. It does so by including sovereign ratings dummies among the control
variables, under the working hypothesis that the grades assigned by rating agencies to government
bonds can be a rough indicator of financial markets participants perceptions of sovereign credit
risk.

In the specification shown in column (4), rating dummies turn out to have a strong effect on
the 10-year real rate. Their coefficients are significant and proportional to the degree of riskiness
associated with the rating grade. A comparison of column (4) with column (3) indicates that the
inclusion of rating dummies tends to make demand elasticity higher than in the specification
without rating dummies: one additional percentage point of public debt-to-GDP ratio increases the
10-year real rate by about 3 (instead of 4) basis points. The other coefficients are all remarkably
stable, altho