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1. Introduction
This paper tries to answer the following three mnedated questions: Why is the
speculative attack against sovereign debt takimgepin the euro area (EA) in the
aftermath of the financial crisis of 2008-2009? W#that attack primarily focused
on the South, and not on the North of the EA? Whguch a crisis not occurring
outside the EA?

The current policy debate in the EA is predominanéntered on whether the
ongoing fiscal austerity should be continued duriiepressed economic times. We
can identify at least three different views in ttebate: fiscal austerity in the South of
the EA (simply the South) is necessary to resdieedebt crisis; fiscal austerity can
make the debt crisis worse rather than better; andntermediate position, that the
austerity measures need to be timed rather cayefull

The first view is the “German” view: fiscal austgris essential to reduce the
yield spreads of the government debt of the Soeathtive to that of the “safe”
German government debt, restore credibility in Suaith’s ability to honor its debt,
and lessen the risk of the South exiting the elihe alternative of inflating away the
problem by transforming the European Central B&RE) into a lender of last resort
to governments is not only unacceptable to the Nditit violates the Treaty of the
European Union; see Neumann (2012). The second t#enKeynesian, is that fiscal
austerity is counter-productive, given the sizeha fiscal multipliers, marginal tax
rates and expected long-term growth rates. Fagsterity, rather than reduce budget
deficits and debt-to-GDP ratios, may actually exiaate the markets’ doubts about
government solvency; see DeLong and Summers (20h2).third view accepts the
necessity of fiscal austerity but not under badnecac times, in other words the
implementation of fiscal correction must take pladeen conditions warrant it; see
Corsetti (2012) and IMF (2012).

Until recently, relatively little has been said time policy debate about the
euro-area crisis being just as much the resultxtéreal imbalances as of fiscal
profligacy. In a sovereign country, inter-regioimabalances would pose no problem
to the stability of the monetary union. But in thero area they do. There are two
reasons for this.

The first is that a monetary union needs the supgfa significant centralized

budget to absorb transitory, idiosyncratic shocksdividual member economies; in
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other words a fiscal union (Kenen 1969). In a manetinion, monetary policy can
only stabilize aggregate shocks if they affectnaimbers of the union equally. Real
exchange-rate adjustments to idiosyncratic shooistead, must operate through
changes in regional prices and wages. The factpghe¢s and wages are sluggish
makes the adjustment process slow and leads tesxety long disequilibria in the
output and labor markets. Therefore, it falls tecél policy to play the role of
equilibrating regional differences in the fluctwats of output and employment
(Fratianni and von Hagen 1992, ch. 8). Inadequataralized fiscal instruments
expose a monetary union to prolonged spells obredieconomic disparities and, as
a result, undermine the proper functioning of thmeon. It was in light of these
considerations that the Delors Report (1989: 8%¢ahdhat: “[I]n all federations the
different combinations of federal budgetary mechianrs have powerful "shock-
absorber" effects, dampening the amplitude eitHfeeapnomic difficulties or of
surges in prosperity of individual states. Thigagh the product of, and the source of
the sense of national solidarity which all relevasbnomic and monetary unions
share.” Empirical work done in the 1980s and tB805 confirmed the relevance of
this view?

The call for a sizable centralized fiscal budgestabilize transitory regional
shocks in an Economic and Monetary Union (EMU)nso&d one, and goes back to
the MacDougall Report (Commission of the EC 197W)cl estimated that a budget
of about five percent of the Community's GNP wolddrequired for a viable EMU.
The same report also indicated that central govemsntend to redistribute resources
among regions in a permanent wagr example, between 1971 and 1973, the poorer
regions in the South of Italy received net publiahce inflows averaging between
7.8 and 28 percent of their gross regional proddtthe same time, their regional
current-account deficits varied between 14.8 and3 4Zrcent. In contrast, the

relatively rich regions in the North had net puldlitance outflows between 4.4 and

! For example, Sachs and Sala-i-Martin (1989) cahteat the U.S. federal fiscal system responds to
regional shocks by offsetting about one-third opaut effects through counteraction tax and transfer
payments. They, and Eichengreen (1990), concludeah EMU without a sufficiently large fiscal
apparatus would not work well.



11.1 percent, compared with current account sueglusf 10.9 to 15.3 percent
(Commission of the EC 1977: 33).

The second reason why national imbalances may omderthe EA is that
speculative attacks against individual memberfiefmhonetary union cannot be ruled
out (Garber 1999). By contrast, speculative attaafginst regions of a sovereign
country can be ruled out. The argument goes aswisll The euro area has both a
centralized monetary authority, the ECB, and nali@entral banks (NCB). The fixity
of the exchange rate among member countries isagteed by unlimited credit
granted to each NCB through Target2, the onlinétnee payment system through
which intra-euro area transactions are settledes&hransactions arise from cross-
border flows of goods and services, financial teatisns or transfer of money (bank
deposits) from one member country to another. limimer countries had fixed
exchange rates but different currencies, thesesdyosder transactions would have to
be settled with international reserves. The comeumnency and the Target 2 mech-
anism have eliminated the need for such reservesaB essential condition for the
smooth operation of the euro area is that each N@Bt have free access to credit
through Target2. On the other hand, if there isefdicism that a strong currency
NCB will provide through Target2 unlimited credit euros to the weak NCBSs,”
sparked by “[a] large cross-border capital movenidmat] may occur because of
misplaced doubt about the continuation of a coumtrhe monetary union, fear of a
default on its bonds, or problems in its finansidtem that cause a bank run,” then a
precondition exists for a speculative attack (Gaf$99:211-12).

Before the liquidity crisis which erupted in tharBpean interbank market in
August of 2007, the Target2 balances of individd&Bs were very small. After
2007, these balances have grown steadily. At tkeoér2010, Germany had a credit
balance of €326 billion and Greece, Ireland, Pattagd Spain an aggregate negative
of €340 billion (Sinn and Wollmershauser 2011, Fega). At the end of 2011, the

2 The ltalian redistribution of public resourcesrfrahe North supplemented the inadequate capital
inflows to South. In the years 1970-72 private imdtows, intermediated by banks and largely
subsidized by government, accounted for 14.2 pérotithe South GDP against a current-account
deficit equal to 23.4 percent of the area’s GDR:hSau situation has persisted to the present daygLo
run sustainability of the inter-regional currentaant imbalances in the Italian monetary union was
guaranteed not only by inter-regional flows of ¢alp{both private and public) but also of laboorfr
1951 to 1981, 25 per cent of the population hagyeated from the less developed Italian regions. On
these issues see, among others, Tamagna and Qudl@a8), Alessandrini (1989), Galli (1990), and
De Bonis et al. 2010.
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German credit balance had increased by more th@@ Eillion to a reported total of
nearly €1tn, while Italy had rapidly accumulatedeficit position of close to €200
billion (Bornhorst and Mody 2012, Figure 1). Sinmdawollmershaeuser (2011) and
European Economic Advisory Group (2012, ch. 2) nolahat these imbalances
represent a quasi-fiscal action by creditor NCBe (florth) in favor of debtor NCBs
(the South) and are qualitatively not differentnfrdhe assistance that the South
already receives through the European Financidlil8saFacility.® In Germany, this
issue is becoming politicized and gives additioo@dence to the point raised by
Garber: the very fact that a discussion is takitage about ways to curtail or make
these Target2 debit balances more costly raisebtsioabout the availability of
unlimited credit access in the Target2 system aerdobssibility, remote as it may be,
of a speculative currency attack on the euro —are likely, on the debt of the
debtor economie$.

In sum, EA is structurally fragile; a fragility thevas exposed by the financial
crisis and government actions to rescue their lankystems. Investors’ fears about
this weak structure has manifested itself by attarkhe euro through the government
debt market. While these speculative attacks migctegenuine concerns about the
unsustainability of debt in the South, the deepdéibetween the external surplus of
the North and the deficits in the South cannot nised as a potential trigger
mechanism for the debt crisis and its resistancdisttal therapy. This stubborn
resistance may well reflect an inadequate tramafrhanism that is normally present
in sovereign states, disequilibrating real exchanage movements, and low economic
growth. These are old problems; but they have aehbrecognized sufficiently by the
recent literature or policy practice. As a restlie present regime of fiscal austerity
appears to be more a cure of a symptom than afathge of the euro crisis.

The rest of the paper is organized as followsthénsecond section we present
some stylized facts of the sovereign debt crisistsfthat cast some doubt on the view
that the sovereign debt crisis has been drivenagsiiynby the lack of fiscal discipline
in the South. The third lays out the two interptietas of the crisis and the related

literature. Section four provides a general fram@wior analyzing an excess debt

% These authors propose to settle the balancesniayasimilar to how the US system requires of its
District Federal Reserve Banks.
* A foundation of family-run German companies isigkthe Bundesbank to court with the charge that
the accumulation of German Target2 balances repremmbezzlement of fund€grointelligence
April 18, 2012)
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problem. Section five develops and tests an engbiatthe determinants gbvereign
yield spreads in the euro area. The critical resuthat fiscal fragility and external
imbalances explain a significant share of the wingrspreads in the euro area since
the onset of the global financial crisis. Differesan labor productivity and growth
rates between the North and the South have alsonassa more important role since

the Greek crisis erupted in 2010. Conclusions ea/d in the last section.

2. Stylized Facts
In this section we present some stylized factshefdovereign debt crisis. We start
with an examination of the yields on 10-year goweent bonds of Greece, Ireland,
Portugal, Spain, and Italy (referred to collectvat GIPSIs) and Germany from 2007
to the end of March 2012; left panel of FigureAt. the time that the European inter-
bank liquidity crisis exploded (7 August, 2007)e tBIPSI sovereign yields were very
close to Germany'’s: Ireland and Spain had yieltedghtials relative to Germany of 9
basis points (bp); Portugal 23 bp; Italy 28 andeGe230. When Lehman filed for
bankruptcy protection on September 18, 2008, tlpseads had risen to a minimum
of 47 bp for Spain, and a maximum of 81 bp for Gee&Vhen severe irregularities in
Greek government budget accounting were revealethmuary of 2010, the Greek
spreads had moved to 271 bp; Ireland followed BB bp; Spain’s were lowest at
71 bp. From then on these spreads marched relglgti@sward, apparently immune
to announcements or actions taken by European Ueaaters to contain the crisis.
The spreads peaked at different timesfitseto peak was Ireland on July 18,
2011 (1323 bp), then Italy on November 9, 2011 (bp® Spain on November 22,
2011 (543 bp), Portugal on January 31, 2012 (153% &nd finally Greece on
February 28, 2012 (3399 bp). The two long-terrmiicing operations by the ECB —
the first on December 26, 2011 for € 486 billiorddhe second on February 29, 2012
for € 530 billion are widely believed to have helpie decline in spreads that has
taken place from those peaks all the way down ¢oetid of our sample period. The
last trading data on Greek bonds is February 2922Greece averted default after a
large majority of private creditors agreed to @éadebt haircut on March 9, 2012.
The extraordinary rise in GIPSI's bond yields st sharp contrast to the
decline of US, UK, and Japanese bond yields — pginiel of Figure 1 — as well as to
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German bonds. The German yield declines steadiiy fits high point of 4.7 percent
reached in the middle of 2008 down to 1.8 percettteaend of March, 2012. US and
UK yields drop from around 5 percent in 2007, tpragimately 2 percent in the first
quarter of 2012; Japanese yields drop from thetBdad. percent range over the same
period. These are dramatic contrasts that thisrpagesds to explain.

Differences in inflation expectations,asr expected exchange rate depreciation
of the euro relative to the dollar, are not likelyplanations of the phenomenon in
guestion. If they were, one would have observedifsignt differences between the
German yields and the US, UK and Japanese yiaeldfack, the differences of the
German yields from UK and US yields are negligibihile the difference with
respect to the Japanese yields is in the ordem@fercentage point.

High and rising levels of government debt in re@atito GDP, and large
government budget deficits are a second possibi¢aeation. Table 1 plots the
government gross-debt-to-GDP ratios for 11 EA coestand the three outside
countries, the United Kingdom, the Unites Statewl dapan. Reported data are for
1999 (start of the euro), 2007 (pre-crisis peria2)l1l, and the first difference
between 2007 and 1999 and 2011 and 2007. By 20Q3tria, Belgium, Finland,
Ireland, Italy, the Netherlands, and Spain had ceduheir debt ratios relative to 1999
values. By contrast, Japan had increased its débtlyy 54 percentage points and the
US by one percentage point. Government financezmieeglans of the banking system
and the recession following the financial crisisrthraised debt ratios significantly.
Particularly hard were hit Ireland (whose debtaatent up by 89 percentage points),
Greece (60 percentage points), Portugal (38), a@inS31). Japanese, US and UK
debt ratios also went up sharply, by 45, 38 angp&@tentage points respectively. In
contrast, Italian debt ratio was less influencedhsyfinancial crisis. As of 2011, the
EA Southern countries, with the exclusion of Sphiad higher debt ratios than the
Northern countries but considerably lower than dapa

Next, consider fiscal discipline as meaduby the ratio of government primary
surpluses to GDP. Figure 2 plots this variablehascumulative flow over the period
1999 through 2012 (2012 values are IMF forecasisjie 11 EA countries plus the
UK, US, and Japan. Three of the Southern econoagesmulated primary deficits,
yet less than in France and Ireland. Italy, onatier hand, has accumulated primary

surpluses larger than those in Germany and theeNatids. And the three external
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countries are by far the least fiscally disciplinedhat group. Initial debt conditions

also matter. A large debt requires larger primamplsises to offset interest payments
on that debt; this is the case of Belgium and It@lg the other hand, countries with a
more virtuous fiscal past are in a position to larger primary deficits or the same
primary surpluses at lesser cost than countrids avfgrofligate past; this is the case in
France, Ireland, Spain, the United Kingdom andUhéed States. The United States,
in particular, benefits from the additional adva®dhat the US dollar is a dominant
world currency which makes borrowing cheaper. Thezfe is Japan, a country with

an extremely high initial debt-to-GDP ratio (in B99and high budget deficits, but no
speculative attacks. The fact that Japan has leegéoreign assets, continues to run
current account surpluses, and has a central baatk unlike the ECB in the euro

area, is willing to be a lender of last resort te@nment may explain the puzzle.

A third explanation of the heterogeneous effegpublic debt on government
yields may stem from the composition of public débbntrary to what happened in
developing countries, the share of foreign curretheyominates in several European
countries between 1999 and 2007 (Table 1, lastawomns). By contrast, the UK,
the US, Japan and Germany had virtually all govemndebt denominated in local
currency, reducing the exposure to valuation effecie to exchange rate fluctuations.
By contrast, foreign currency debt (a proxy foreign-held debt) increases macro-
economic volatility and risk since it reduces aroyis ability to implement counter-
cyclical policies. Figure 3 illustrates this polm plotting shares of foreign currency
denominated debt in 2007 and average yields oned®-government bonds between
2008 and 201%.The two variables are positively correlated, witle exception of
Finland, at least up to a certain threshold forgihare of foreign currency debt.

The final set of stylized fact refers to extermabalances. Table 2 shows for
the 11 EA countries cumulative current-account meda as a percent of GDP over
the period 1999-2012 (2012 values are IMF foregadiote the big divide between
the surpluses in the North — Netherlands, Finl&@&many, Belgium, Austria — and
the deficits in the South — Italy, Spain, Portugatl Greece — with France acting as

median. The table also has two additional colurtims:cumulative percentage change

® Data on the currency composition of public delet ilom Panizza and Presbitero (2012), but they
extend only to 2008. Hence, we choose to show dheelation between the currency composition of
public debt before the onset of the crisis andstifzsequent yields in the crisis period.
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in unit labor costs for the 1999-2010 period, dmel cumulative percentage change in
the CPI for 1999-2010. With the exception of Irelabadly affected by the financial
crisis, the North has benefited from low unit lalmmst growth and below median
inflation rates (i.e. real exchange rate depremmatirelative to the South), whereas the
South has suffered from high unit labor cost groankd above median inflation rates
(real exchange rate appreciation relative to theljoThese data are consistent with
the hypothesis that the asymmetry in the extermélalances of euro area countries
are driven, among other things, by wage and laboduztivity differentials which
have not been compensated by real exchange raistaeénts.

In sum, the stylized facts raise somegbd@bout the validity that the sovereign
debt crisis has been driven primarily by the latKiscal discipline of the South. In
fact, to select the problem economies by size bEitler debt ratios is to pick out the

wrong set of countries.

3. Two Interpretations
There are at least two interpretations of the smgardebt crisis in the South of the
euro area. The first is the lack of fiscal discipli the second is the external imbalance
and inadequate adjustment mechanisms operatirtgeicA. The two interpretations
are not mutually exclusive; more on this below.

The first hypothesis takes its initial impetus froine financial crisis of 2008-
2009, which instigated a big increase in genesM aversion. It is based on a large
literature stressing the adverse role of fiscaliottef and government debt on
sovereign bond vyields; Baldacci and Kumar (2010altMz (2012) and references
cited therein. Fiscal variables have been foundbéo statistically significant in
explainingthe rise in governmentond yields in the first phase of the financiabii
(Attinasi et al 2009; von Hagen et al. 2018pwever, their economic relevance is
quite limited. Attinasi et al. (2009), for examplshow that fiscal fundamentals
explain about the 20 percent of the actual incr@asend yield spreads between July
2008 and March 2009. An additional, smaller rolplas/ed by liquidity effects and by
the announcement of bank rescue packages, whdenattonal risk aversion played
the biggest role in explaining the increase in agse Interestingly, international risk
aversion matters most for the countries with wedlsmal positions. This result is

confirmed byFavero and Missale (2012), who demonstrate thattdes with weaker
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fiscal policies have been more exposed to changélal risk, while default risk has
been less responsive to global conditions in ceemtvith sounder fiscal positions.
However, while this evidence suggests that otheiabkes could be at play, e.g., a
higher degree of risk aversion, the question is whbyld they act exclusively on the
South and not on high-deficit, high-debt countriesch as Japan, the United States
and the United Kingdom?

The answer comes from the alternative interpretatibthe crisis. The shock
of the financial crisis has exposed the fragilitytee EA construction, which does not
permit the South, burdened with external imbalareses rigid economies, to benefit
from the fiscal equalization and bail-out committsemormally available to sub-
national governments of currency unions that ase &kcal unions. It is quite likely
that the South may be too big to bail, an issué dioes not apply to a country like
Japan, for example, whose government is not toddlgpil because it has a central
bank willing to act as a lender of last resort. Binflexible or adjustable exchange
rates, adjustments to a current account deficitiloem a combination of income and
exchange rate changes. Under fixed exchange thtegdjustment occurs by a flow
of money from deficit to surplus countries and stpgent price and income
adjustments. Should the central bank counterast tioney flow with sterilization
policies, a speculative attack will induce deficttuntries to devalue and surplus
countries to revalue their nominal exchange rabesa monetary union like the
Eurozone, NCBs can neither adopt sterilization ge@éi nor adjust their nominal
exchange rates. This does not imply, as we hawve, ¢bat the monetary union is
immune from the risk of a speculative attack indudey persistent external
imbalances in some of its member countries. Todagach a risk, the adjustment to
external imbalances must occur through internaaltation in the surplus countries
and/or internal devaluation of the deficit courdrién the EA, this means that the
North must have higher incomes, prices and wagetheSouth has to have lower
incomes, prices and wages; or a combination ofttéhe This adjustment burden
needs to be shared between surplus and deficitresinwith the predominant share
of the burden falling on surplus countries whenneeoic activity is slack and on
deficit countries in an inflationary environmenteyhes 1943: 20; Mundell 1968, ch.
13). But the North is not willing to reflate. Inagk it has imposed an internal
devaluation on the South through a policy of fisaabterity. Given that internal
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devaluation is difficult and takes a long time topiement, the market expresses its
“fears” on the feasibility and sustainability ofighstrategy by raising risk premia on
Southern government debt. These fears are furénefiorced by the controversy over
the Target2 balances.

Somewhat belatedly, the literature is beginningetmgnize the importance of
external imbalances in explaining the euro cfisier example, Higgins and Klitgaard
(2010:1) rightly note that “countries most affecteyl the euro area sovereign debt
crisis had engaged in substantial foreign borrovimg number of years.” The fall in
interest rates following the monetary union memiipréueled foreign borrowing by
both the public and private sectors in the peripheountries. However, contrary to
the prediction of the Blanchard and Giavazzi (20@2yel, “foreign capital was used
to support domestic consumption or housing boorgerahan productivity enhance-
ing investments” (Higgins and Klitgaard 2010:1)resuling the seeds of a future
sovereign debt crisis. This is the point originaiiade by Ingram (1973) and further
discussed by Giavazzi and Spaventa (2010), whoaeaesimple model to show that
the intertemporal budget constraint influences tedpallocation even within a
monetary union. A boom of foreign financing dirette the non-tradable residential
sector, or to consumption, makes growth unsustiérsibce the solvency conditions
cannot be met. In a similar vein, Waysand et &1(24) state that: “The perception
that growing external imbalances could be the céfle of internal unsustainable
developments even in the Euro area, with the Ingldup of an excessive
indebtedness of private or public agents likelyasult in painful adjustment periods,
nevertheless gained ground over time.” Merler arsdit-Ferry (2012:12) state that
“conventional wisdom in research and policy was #rabng euro-area countries,
balance-of-payments would become as irrelevantramg regions within a country.
Yet developments since 2009 have challenged the@owisof this view."The CESifo
Institute has published a special issueTtve European balance of payments crisis
(Werner 2012). In his opening sentence, the editdhe issue states: “The European

Monetary Union is currently experiencing a serionternal balance of payments

® Notable exceptions, from different methodologiegproaches, are Blanchard (2006; 2007) and
Brancaccio (2008), who stress the role of balarfggagments disequilibria and productivity
differentials as root causes of the future Eurozwoisss.
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crisis that is similar, in many important ways, tte crisis of the Bretton Woods
System in the years prior to its demise.”

On the empirical side, the Bayesian approach via@th by Maltritz (2011)
points out the importance of the trade balancexplagning the yield spreads in the
EMU. Barrios et al. (2009) illustrate the role afrient account imbalances in the EA
sovereign debt market between 2005 and 2009 addHat their impact on spreads,
like for fiscal factors, has been quite limitedgctfmpared to impact of liquidity effects
and global risk aversion.

In the following two sections we present a smalbeishowing that these two
alternative hypotheses are not mutually exclusivel then some econometric results
on the relative importance of fiscal fragility aegternal imbalances in explaining the
broadening sovereign bond yields in the EA.

4. A General Framework

The objective of this section is to present a sanpbdel that demonstrates how poor
fundamentals can create a debt problem with orowitffiscal responsibility.

The point of departure for this model is the fundatal identity in any open
economy: S — | = DEF + CA, where S = private sayingfixed investments, DEF =
government budget deficit and CA = current accdogiance. This identity links
external imbalances and private financing imbalantee the government’s fiscal
imbalance. It shows how imbalances on the rightdhside can lead to a banking
crisis in the private sector; and/or how an extemrméalance, even in the absence of
fiscal irresponsibility, can lead to an accumulatad public debt, capital outflows and
a financial sector liquidity crisis, in which priseadebt is replaced by public debt.

For example, if a current-account deficit appearsahy reason (CA < 0), then
either the government has to run a budget deffitH > 0), or private savings must
fall relative to investment (S — | < 0) to restequilibrium in the economy. But since
private saving tends to rise and investment teadalkin a recession (S — | > 0), the

likely outcome is that the government budget defises. In fact, if the private sector

" Martin Wolf, in the Financial Times of April 10,022, titles his articles “Why the Bundesbank is
wrong” and declares: Arguably, the crucial steisgree on the nature of illness. On this, prayies
now achieved, at least among economists. It is lwidecepted that the balance of payments is
fundamental to any understanding of the presesiscti
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is carrying too much debt, it will be the firstdeleverage in a downturn — creating a
banking crisis because savings rise to reducedifat This causes a loss of liquidity
in the banking system and a potential bankingrishich leads to even larger fiscal

deficits to rebalance economic activity and to aeplsavings in banks. At that point,
excess private debt becomes excess public debtaifor assets/bonds in problem
countries will collapse, especially in a currencyan like the EA where asset sales
can be sent to low-risk countries [Germany, FinJasrdhe Netherlands] without cost

or exchange rate risk. Government bonds in thel@noltountries are then no longer
capital risk free, especially if a bailout lookdikaly or too small.

This sequence of events provides the links by wiuobr macroeconomic
fundamentals and current account deficits canyetraihslate into fiscal deficits and a
crisis in the banking sectoeyven ifthere has been no fiscal irresponsibility (Ireland,
Spain). Fiscal irresponsibility (Greece) simply aditp the fiscal deficits already
implied. It is therefore sufficient to model theleks for a given fiscal program,
responsible or not. The key point is to show hoaythan cause unsustainable build-
ups in sovereign or private debt.

Since both current accounts and portfolio balarafeect exchange rates and
rates of return, and are affected by them, theyl rieebe modeled jointly. This is
usually accomplished by assuming perfectly sulistile assets between countries
and instantaneous but complete market adjustmélmsovered interest rate parity
can then be applied. However, given that we aréradpwith a case where a country’s
net debt may become excessive, and may have tortsled, this approach is not
suitable in a world of global imbalances and martstortions caused by sticky
prices, fixed exchange rates, sudden stops, arelealed preference for holding
foreign reserves or foreign assets (i.e. safe havdight-to-quality effects). A more
general approach is provided by Blanchard, Giavamdi Sa (2005), who build upon
earlier models by Masson (1981), Henderson and R¢g§®83), and Kouri (1983).
Blanchard et al. model current account and podfdialances directlyand the
adjustments between them. Their framework pernstsouconsider imperfect asset
substitutability, and hence different asset prefees. It also allows us to examine the
stability of the adjustment process in assets/deller a common currency, sticky
relative prices, and sudden stops in capital flawsnter-economy financing. The
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model has been extended by Hughes Hallett and hartDliva (2012) to show the
asset positions of different countries and valuaéffects caused by financial flows.
The formal model is presented and analyzed in thpeAdix. Here we limit
ourselves to a description of its main features isdnplications. Our simple model
considers two countries, home and foreign, linkedeach other by an uncovered
interest parity condition, current and expected eahange rates (defined as the
price of home goods relative to foreign goods)the Eurozone, nominal exchange
rates are fixed and changes in real exchange oa®g only through relative price
levels. A country accumulates net foreign debt ugto interest payments on the
beginning-of-the period debt and a new externalailatce flow, the latter a function
of the real exchange rate and trade shocks. Imgstealth is the difference between
domestic assets and net foreign debt; the distoibutf wealth between domestic and

foreign assets is determined by interest ratege@aicexchange rates.

In equilibrium, there is a negative relationshipvween the real exchange rate
and net debt in both the portfolio-balance relatésmd the current-account balance
relation. A higher net foreign debt requires a loe®change rate because the demand
for domestic assets has fallen and a larger exteunplus is needed to meet interest
payments. To ensure stability in both the trade @aptal markets, the sensitivity of
the real exchange rat&)(to changes in net foreign delf) (must be higher in the
portfolio balance RB=0) relation than in the current account balanCA=£0); see

Figure 4.

The same figure could be used to distinguish diffees in adjustments
between the EA countries and outsiders like thetddnKingdom and the United
States, which can use their nominal exchange eatddender-of-last-resort facility to
make the current account sensitive to the real angh rate. Two specific problems
have therefore made the debt crisis in Europe mifieult to resolve: fixed nominal
exchange rates (a consequence of currency unionbership) and sudden stops in
financing. The figure imposes these restrictionth wither a fixed real exchange rate
E,or a fixed level of net foreign delft at the left hand vertical line. A fixed real
exchange rate shows what will happen with inflexipkices/wages when nominal

exchange rates are fixedwhat happens if there is a sudden financing stop.

8valuation effects appear in Obstfeld (2004), Lané Klilesi-Ferretti (2004), and Gourinchas and R&0E).
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We start with a fixed exchange rate regime. At &fpé, home’s current
account is in deficit and her net foreign debtisréasing. So theB=0 line shifts to
the right, and will continue to do so as long as fixed exchange rate remains in
place and relative prices remain sticky. The preagsadjustment goes through an
early stage of net foreign debt changes beforeatialn and exchange rate effects lead
to a slide down th&®B=0 line. But one never gets as far as A” in the alogeof real
exchange rate depreciations. The process is naddisable because home’s debt
increases without limit; default will eventuallydakk the real exchange rate when the
debt ratio can no longer be serviced, the econooag gnto recession and prices fall.
When that happens, the economy adjusts dowRBw line until reaches C. But the
longer E is maintained, the further the PB=0 link mave shifted, the greater the debt
burden, the bigger the bust. To avoid these outspim@me or foreign will have to
bring a sudden capital stop and provide liquiditpport; or they will have to adjust
their real exchange rates; or foreign must accep\er increasing accumulation of
claims on home, such as unused foreign assetsrgefPapromissory notes. In sum,
debt is the main equilibrating force until coungriare forced to adjust the real

exchange rate and competitiveness.

We move next to a flexible exchange rate regime.BAthome’s current
account is in deficit and her net foreign debtnsréasing. A saddle path to a new
equilibrium is determined by the interplay of atémsadjusting debt, and hence
upward pressure on the current account deficit; aastbwer adjusting trade balance,
hence downward pressure on the current-accourtitdéfithe former dominates, one
does not get back to tH@A=0 line; instead one moves down a parallel line akibve
until one gets close to the PB = 0 line (assumimgt the slower moving trade
adjustments allows to catch up with movements engbrtfolio balance). Eventually
at PB=0, F will be moving slower than the trade balance aneitomes possible to
slide down the portfolio balance line to the newiglgrium at C. If the trade balance
is sensitive to the exchange rate (i.e., the Mdirtleaner conditions are satisfied), the
pressure to move down to the current account lifidoes large relative to the changes
in debt and we will catch up with the shifts in Bowever, the Marshall-Lerner
conditions are often not satisfied, especiallyhia short run when J-curve effects are
operative. In the long term, the trade deficit nb@gome sufficiently sensitive to real

exchange rate depreciations the economy to appribec8A=0 line. If so, E will
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jump to the saddle path and settle at C wHere0 andPB=0 stops moving. In sum,
the danger is that corrections to trade imbalameag never be large enough, rapid

enough, or strong enough to balance the curreniuat@nd stop the debt escalation.

4.1. Implications
The model sketched above has several implicationstife empirical work that

follows. First, both interpretations of the debtsiy — fiscal irresponsibility and
external imbalances — are not mutually exclusive yeld comparable implications,
especially in the short run.

In the long run, however, the external imbalanceerpretation has more
explanatory power: factors such as losses of catiyegtess, sticky real exchange
rates, persistent trade deficits, sudden stopsjpital flows, and vanishing liquidity
can account for a debt crisis independently of afiszresponsibility; whereas
irresponsible fiscal policies can be overcome wtinenfundamentals are strong (e.qg.,
the pre-2005 period). Second, debt sustainabiéguires higher debt levels to be
matched by depreciating real exchange rates; aatl ttie indicators of debt
sustainability, such as yields on government sgearrelative to a safe asset, are
moresensitive to portfolio factors and financing flosn to the trade balance.

Third, the relative speeds of adjustments in agsdfolios and trade deficits
play a critical role in the debt crisis: debt adjent (or debt indicators) should react
stronger and faster to the level of debt than toeru-account deficits (or their under-
lying determinants). Fourth, whether we can reackquilibrium position with sticky
real exchange rates and financing stops is an eapmatter. The model shows that
the longer the fundamentals remain out of balatiee larger are the crash and the
adjustment process in the end. Lastly, the lossarket liquidity (a sudden stop i
which manifests itself in larger bid-ask spreadthim securities market) and inflexible
real exchange rates render adjustment to a newleaun much more difficult, if not
impossible.

In the next section, we will test some of the iroglions of the two

interpretations of the debt crisis.
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5. The determinants of EMU sovereign yield spreads

5.1 The empirical model

To assess the relative importance of external iartzas and fiscal variables on the
evolution of the 10-year government bond sprealdsive to German bund$pread,
we follow the recent literature on European sowgrailebt crisis (Codogno et al.
2003; Pagano and von Thadden 2004; Barrios et0fl9;2von Hagen et al. 2011;
Maltritz 2012; Favero and Missale 2012) and est@matsimple model based on
quarterly data for 10 euro-area countfiels particular, Spreadis modeled as a

function of variables capturing global, regionatiaountry-specific conditions:

3
Spread;; = a + fy Global risk aversion, + B, Liquidity;, + z B; Fiscal;;,
j=2

7
+ Z pj Imbalances;;; + 1; + €;;
j=4

wherei refers to tha-th EA country and refers to the quarter. Consistently with the
majority of the recent literature on EA spreadd, acauntry-specific explanatory
variables are measured as differences from thehnesat&k German values (von Hagen
et al. 2011; Maltritz 2012; Favero and Missale 2012 view of the noted empirical
importance of aggregate risk in explaining yielffedientials (Codogno et al. 2003;
Geyer et al. 2004; Favero et al. 2010), we usenghstic measure of general risk
aversion Global Risk Aversion We construct this variable from the first pripai
component of four alternative indicators of globhskiness: the volatility index of the
OEX market, the effective long-term yields on AAAnd BBB-corporate bonds and
the yields and volatility index on US-euro and eyem 3-month exchange rate (as in
Barrios et al. 2009). The Principal Component As&lyshows that the four indicators
are highly correlated. The first component (@lobal Risk Aversionexplains 62 per
cent of the variance in the data and is construitegive the same weights to each of
the four underlying variables. Figure 5 shows thel@ion of Global Risk Aversion

and a synthetic index of the 10 E3preads computed as the first component of the

° As standard in this literature, we drop the ofBlstU countries from the sample as being too small.
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individual Spreads (identified in the figure @evereign Risk Facthf® Note that the
two variables are highly and positively correlatgol until the first phase of the
financial crisis; but they start to diverge in 20afier the downgrade of Greece’s
credit rating in December 2009, which in turn teged massive capital outflows and
sudden-stop episodes in the EA South (Merler asdriRiFerry 20123* This steep
increase in EA sovereign bond yields in a period sfable (or moderately declining)
global risk aversion is consistent with the hypsthehat the sovereign debt crisis is
EA-specific and has causes which go beyond rawalffgofligacy.

Our empirical model includdsquidity, a measure of liquidity risk in the bond
markets. This effect has been recognized by tleeatiire in general (e.g., Amihud
and Mendelson 2006; De Nicolo and Ivaschenko 2G0%) with respect to EA
sovereign spreads in particular (e.g., Attinasale2009; Barrios et al. 200%).We
measure liquidity conditions using bid-ask spreadghe secondary markets for 10-
year government bonds. Figure 6 plots this measuliquidity as the bid-ask spread
with the opposite sign. It reveals a severe ligyidontraction in the Greek market,
where the bid-ask spread rose to above 700 bptaradlesser extent, in the Irish and
Portuguese markets in 2011. Italy and Spain, byrast) experienced very moderate
increases in bid-ask spreads (16 bp and 11 bpectgely), almost the same as those
observed in Austria and Belgium. By contrast, tlegr@an market remained deep and
liquid throughout the sovereign debt crisis.

The role of fiscal variables in drivin§preadsis documented, among others,
by Attinasi et al. (2009) and von Hagen et al. @0Dur vectorFiscal consists of
two variables: primary-budget-balance-to-GDP ratnal gross-government-debt-to-
GDP ratio, both measured as differentials from@aeman counterparts. These ratios
are widely recognized as indicators of fiscal fliagiand have received maximum

attention from policy makers.Larger budget deficits are perceived as indicatbis

19In this case, the first principle component (8@vereign Risk Factorariable) explains 82 percent of
the variance of 10-country spreads.
M The correlation between the two variables is M&8veen January 1999 and August 2008, declines
to 0.50 between September 2008 and December 2@D8uether to -0.55 between January 2010 and
March 2012.
2 The role of liquidity in EMU bond markets emergguating the crisis, having been quite small and
interwined with fundamental risk during tranquilrjpels (Geyer et al. 2004; Pagano and von Thadden
2004; Favero et al. 2010).
13 See the VoxEU debate started by Corsetti (201@)pitically, the two fiscal measures are highly
correlated with spreads (Maltritz 2012; Faverd Bfissale 2012).
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lax fiscal policy, and hence default risk to theéeex that they undermine public debt
sustainability. Debt sustainability is also wealeihg high values of existing public
debt: small changes in interest rates exert langmges in interest payments on debt.
Therefore, financial markets start demanding higisérpremia when public debts are
perceived to be “too high.” The emergence of higigl premia may, in turn, trigger
a vicious cycle of rising interest expenditures amdwth-reducing fiscal austerity
undertaken during periods of slow or negative eauon@rowth (Perotti 2012).

We have shown that some countries in the Soutly+ 8pain — had better
fiscal positions than Germany before the onsehefdrisis and have argued that the
roots of the crisis are deeper than fiscal profligeOur focus has been on external
imbalances instead and the fragility of the EAhe aibsence of a smooth adjustment
mechanism for resolving these imbalances (see dde@i above). The vector
Imbalancesn our empirical equation includes explanatoryiafales that address this
external imbalance issue; namely, real GDP growito\yth), changes in the general
level of prices Ipflation), growth of labor productivityl(@bor productivity, and trade
balance as a per cent of GDPRdde balancg Finally, ; are country fixed effects
and g is the error term. Table 3 reports the variablénd®ns, data sources and
sample means.

The model is estimated using a Panel-correcteddatdnerror (PCSE)
estimator based on quarterly data from 2000:q1 Gbl2)2. The PCSE estimator
assumes that the disturbances are heteroskedadticoatemporaneously correlated
across panels and that, within panels, there st-drder autocorrelation where the
coefficient of the AR(1) process is specific to leganel. Moreover, in this context
the PCSE estimator is preferable to Feasible Geheest Squares (FGLS) because
the latter generates over-optimistic variance-cewae estimates in panels with a
limited time dimension (Beck and Katz 199%).

1 For an application of PCSE to a similar model inua slightly different context, see Barrios et al
(2009) or Schimtz and von Hagen (2010). The smathilver of observations and, especially, the
limited number of countries prevents us from usangore complete dynamic specification and GMM
estimates (Arellano and Bond 1991), which are uaduio samples like ours (Bond 2002). Our main
results, however, are confirmed using a standasdifeffect model and other estimators used to model
the autocorrelation of the residuals. Results #&e eobust to the inclusion of the lagged dependent
variable to take into account its high persistence.
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5.2 Main results

Table 4 summarizes the main results of the estsnattehe empirical equation. The
basic specification (column 1) suggests that thgrese of global risk aversion does
not affect EA vyield spreads. They are, insteaduérfced by market liquidity, fiscal
fragility and macroeconomic fundamentals. A detation of the fiscal position and a
contraction in market liquidity, relative to the @&n anchor, spill over into higher
spreads. Spreads also rise when economic growiys slown, or labor productivity
declines and inflation rises, all relative to Genyarl hese findings are consistent with
the hypothesis that external imbalances contributexplaining the crisis. Column 2
of the table then adds external imbalances explicits proxied byrade balance
However,trade balanceas not statistically significant. One reason foistis that the
trade balance—or current account balances fomtlagtier—may not be a good measure
of capital flows across the euro area; more onlielsw. Next column 3 controls for
possible political-risk effects, proxied here by timternational Country Risk Guide
(ICRG) index, on sovereign yield spreads. TPalitical risk coefficient does not
indicate that factors such as government stabikyel of corruption or bureaucratic
guality have any influence ospreads once macroeconomic fundamentals and
country-specific fixed effects are controlled for.

In columns 4 and 5, we expand the model to incladenit dummy for the
period after December 31, 20020t 2010 and its interaction with a unit dummy for
Greece Greecg, and with another unit dummy for Portugal, Irelaftaly and Spain
(P11S).*® The motivation for this is to capture the steejxasfn the Southerspreads
since 2010, which might not be properly reflectedhie model's other determinants.
These additions however do not weaken the statigignificance of the coefficients
of the fiscal and macroeconomic variables, or @f lid-ask spread. But for a few
variables, notablyrowth the coefficient size is reduced. Also, with thisggmented
specification, we observe that the coefficientGbbal Risk Aversionurns positive
and statistically significant, suggesting that tberelation between sovereign risk and

the overall risk aversion is positive in normal ésn(see Figure 5). Finally, column 5

!5 To save degrees of freedom, we do not includéntieeaction terms between tRost 2010dummy
and the four dummies for Portugal, Ireland, Itahd é&pain separately in columns 4 and 5, since the
increase in the spread in those countries afted 20& quite homogeneous and much smaller than in
Greece. However, results are robust to the inalusfoseparate interaction terms. Results not redort
to save space, but are available upon request.
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includes all variables: it confirms the importarafefiscal and external imbalances,
even iftrade balancas not statistically correlated wispreads

So far, we have not been able to explicitly contoolthe role of capital flows
within the Euro-zone. An interpretation of the Bpgan debt crisis in terms of foreign
borrowing and lending imbalances is gaining momentiHiggins and Klitgaard
2010; Sinn 2010; Giavazzi and Spaventa 2010; Marer Pisani-Ferry 2012; EEAG
2012). Specifically, large foreign bank lendingrfrehe North to the South before the
crisis, sudden capital reversals in the wake ofctigs, and mounting NCB Target 2
balances give us a much more accurate picturevefging external imbalances than
the current account balance (Buiter et al. 201ake] for example, foreign lending by
German banks to EA countries. It shows a steegase in lending to Spain, Ireland
and Portugal up to the first months of 2008. Iaind, Portugal, and Spain, foreign
capital was mainly channeled to non-tradable sedike housing, making the inter-
temporal budget constraint unsustainable (GiavazdiSpaventa 2010, Lane and Pels
2012). Then, once the Greek crisis started, solvdears and uncertainty about
liquidity provisions by the ECB triggered a crisisconfidence and a sudden capital
reversal in the Southern countries (Merler andri®iBarry 2012). Figure 7 shows a
negative correlation between foreign borrowing aswlereign yield spreads in
Southern countries, suggesting a nexus betweenleading and the EA debt crisis.

Next, we add to our empirical model a country-sfi@eneasure of foreign
bank lending: the ratio of a country’s financiaHilities vis-a-vis German banks to its
GDP (Liabilities to German banlsas reported in the consolidated banking stesisti
of the Bank of International Settlements (2012)eSéndata are available only since
2005; so we re-estimate the first two columns dfl&a over the shorter sub-sample
using our measure of foreign borrowing. Resultsreperted in Table 5. The presence
of Liabilities to German bankdoes not alter the effect of the main variableshef
model onspread (column 1); nor does it make the coefficient Talde balance
statistically significant (column 2). Instead, thiabilities to German banksoeffici-
ent is negative and statistically significant; asulé that is consistent with the
hypothesis that credit retrenchment is positivedgogiated with a surge spreads
(column 3). This effect is robust, but numericalyall, even when we add tRost
2010dummy and its interaction terms with Greece ari8 Rdolumn 4).
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5.3Fiscal fragility, external imbalances, or both?

The results reported in Tables 4 and 5 justifydtiention given to fiscal adjustment
to heal the Eurozone debt problems. But the sasdtsealso point to a decisive role
played by differences in competitiveness and econgnowth between the North and
the South. To assess which of these two competingnot necessarily alternative,
explanations of the Eurozone crisis matters more,calculate the contribution of
each determinant in explaining the chang&pneadusing the regression coefficients
of columns 3 and 4 of Table 5 and the actual chemgehe determinants between
2011:92 and 2008:g3, and between 2011:92 and 2D;1€ee Table 6.

Considering the more conservative figures repairtetie bottom panel of the
table, the statistically significant macroecononviariables [market liquidity and
global risk aversion] explain 45 percentSpreadbetween the third quarter of 2008
and the second quarter of 2011. This increase$ fgekcent in the second part of the
crisis, starting in 2010:q1. But taking the periadishe global financial crisis and then
the sovereign debt crisis together, the bid-as&apand public debt are the two main
drivers ofSpread accounting for 86 and 46 bp, respectively, owrmoaiverage 290 bp
increase in spreads across EA countries. If, idste@ focus only on the sovereign
debt crisis period, the role of public debt becomegligible (accounting for an
increase inSpreadof less than 7 bp), while labor productivity be@srthe other
relevant factor, together with market liquidity, @xplaining the widening spreads
between the Southern countries and Germany.

In sum, the results point to the greater importasfomarket liquidity in times
of uncertainty (as in Beber et al. 2009) and & &lom a fiscal crisis to a balance-of-
payment crisis, which is grounded in labor produttidifferences between the North
and the South.

5.4 Testing for structural breaks

The empirical work so far assumes that the coefficestimates remain the same over
time. However, regression results reported in Tdhleolumn 5) and Table 5 (column
4) indicate that the model itself is not able tdyfexplain the Eurozone crisis since
2010. ThePost 2010dummy and the interaction terms are statisticsihpificant and
they greatly increase the R-squared of the regresilence, we test for the presence
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of a structural break around 20f0Table 7 shows the results for the two main
specifications, one for the full sample and onetf@ subsample including foreign
borrowing by German banks. In both cases, the Ctesitvconfirms that there is a
structural break in the wake of the Eurozone crigig effect on the explanatory
variables is significantly different across the-gfE0 and the post-2010 samples, as
shown by the t-tests on the equality of coefficsent

Specifically, Global Risk Aversiomas the standard positive coefficient in the
pre-crisis period, but turns negative in the midstthe Eurozone crisis, further
confirming the regional dimension of the crisis. @® whole, the role of fiscal
variables and external imbalances is magnifiednduthe crisis, while the effect of
market liquidity is much lower than in the pre-20d€xiod, consistent with evidence
recently provided by Favero and Missale (2012) efaudlt risk as the main driver of
sovereign vyields. Finally, it is worth stressingttlihe effect of differences in the
growth of labor productivity and foreign borrowiage significant in the crisis period
only, providing additional evidence in favor of tegternal imbalance interpretation
of the sovereign debt crisis.

6. Conclusions

This paper has presented two views of the Europesareign debt crisis. The first
is that the South of the euro zone has been fisaalisponsible, and has failed to
implement necessary supply-side policies suchbasdlizing labor markets and the
market for services. This interpretation has wadiicial recognition and represents
the prevailing wisdom in the eurozone. It has lecgm austerity program aimed at
reducing government budget deficits and governnusiit-to-GDP ratios in the
South, haircuts on holders of government debt shouémber countries receive
financial assistance from the European Union aestructure their public debt, and
to a new Fiscal Compact that reinforces the prowssiof the existing Stability and
Growth Pact.

The second view is that Germany and France, buasily Germany, have

failed to understand the nature of the sovereidn desis. Within the Eurozone, the

16 Consistently with our overall approach, the brisaget at December 31, 2009. However, results are
similar if we anticipate or delay that date by thraonths.
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North has enjoyed large current-account surpludgkewhe South has accumulated
large current-account deficits, suggesting thatetin® is too weak for the North and
too strong for the South. Since exchange ratespamenanently” fixed within the
Eurozone and given that the level of economic #gtig historically low in the
South, the burden of adjusting external imbalanslesuld fall primarily on the
North through an expansion of aggregate demanenrdkfan forcing the South to
curtail its demand. The austerity program imposedhe South implies a reduction
of income that is bound to counteract the effe€tausterity on budget deficits and
debt ratios. Furthermore, an important reasonHerdrisis is that the South cannot
benefit from the insurance mechanism that openatexther fiscal unions, which
redirects public funds from above-average inconggres to below-average income
regions. The sovereign debt default mechanismach feflects the absence of this
solidarity, and aggravates the risk of a euro irsiolo.

These two views are not inconsistent with one arothhe first stresses the
need for fiscal correction, although not necesganilthe short term. The second
recognizes the importance of the long-run fisc@istchent but identifies the source
of the sovereign debt crisis in inadequate adjustei® competiveness and between
surplus and deficit countries within the union. gkesently constituted, the euro area
lacks two important safety valves: the transfelonrand an iron-clad guarantee that
national central banks have unlimited access tditche the settlement of intra-euro
area payments.

The stylized facts in Section 2, and the model gaveesd in Section 4, raise
some doubts about the interpretation that debtscigsdriven only or primarily by
fiscal irresponsibility in the South. The compansaf the correlation between debt
levels, primary balances and yield spreads in ssatRuropean countries and in the
UK, US and Japan suggest that fiscal fundamentafgeare not enough to explain
sovereign risk. Even within the euro area, someh&wo countries had sounder
fiscal positions than Germany before the onsehefdrisis. By contrast, there is a
deep divide between the external surpluses of rehNand the external deficits of
the South. The North has benefited from low uniiolacost growth and a real
exchange rate depreciations relative to the Sdlils trend has been mirrored by
capital outflows from the North—especially from @&@n banks—to the South. These

flows were used to finance domestic consumption arftbom in the residential
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sector rather than productive investments, spreaitlie seeds of the sovereign debt
crisis.

The empirical analysis of the determinants of gomesnt bond yield spreads
suggests that both interpretations can provideulisesights on the roots of the
current sovereign crisis. Fiscal fragility and ertd imbalances explain a significant
share of the widening spreads since the onseteqjltibal financial crisis. However,
differences in labor productivity growth rates beém the North and the South
assume a more central role since the Greek cngptedl in 2010.
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APPENDI X: A Model of Current Account and Portfolio Balances

Consider a home country, say Spain, and foreigmtcpusay Germany (denoted with
a “*”), which are linked by the uncovered interpstrity condition,

(1+r)=(1+r*E/E{ 1)

wherer andr* are the home and foreign rates of interest res@¢t E is thereal
exchange rate (defined as the price of home gaadsve to foreign goods), anfl;,
is the real exchange rate expected next periods Thu

E = P/(eP) (2)

where e is the nominal exchange rate defined as the daenestrency price of
foreign currency (e.g., dollars per euro if the id$he home country). In the specific
case of Spain and Germarey= 1 The home country accumulates net foreign debt
according to:

I:+1 = (1+ r)F + D (E+1’Z+1) 1 (3)

whereF is the net debt denominated in the home currertey d§mount of domestic
currency needed to pay them &ff)D(E,z) is the trade deficit, which is a positive
function of the real exchange raras a shift variable describing the impact of al&a
shock, a change in preference for home goods, ler @hanges in spending or the
pattern of spending on those goods.

To allow for imperfect substitutability between ioatl assets, let W be the
total wealth of home investors, X thetal stock of home’s assets, and F net debt
position of the home economy (all in real termgjug:

W= X-F, whereF>0implies net debt/liabilities  (4)

Wealth of foreign investors, in home’s currency, is

W*/ E= X*/ E+ F (5)
The expected real rate of return from holding hanassets relative to foreign’s is
R°=[1+r)/(1+r¥)].E;/ E. (6)

Home investors place a sharen home securities antto in foreign assets; angt
and 1-o* are the corresponding shares of foreign investdfs. assume that is
increasing in the relative rates of return on hamsetsiR®, and ins, defined as the
preference for holding domestic assets including home bias, and safe haven
effects. Symmetricallyg* is decreasing in those two factors. If home biakesinate
the asset market, them+a* >1. Equilibrium in the market for home’s assets, and
hence foreign’s assets, is given by the followingfplio balance (PB) equation:

X =aW+(1-a¥)W/ E=of X- F+(1-a*)( X/ E F. 7)

Unlike in perfect substitutability, the distributiaf wealth between home and foreign
is independent of shifts in the trade or currerdoaat balances (i.e). Instead the

real exchange rate, relative rates of retufR®, and asset preferencgsall of which

"We do not distinguish home’s foreign and domestid debt since no Eurozone country can use
monetary policy to inflate its debt away. In thahse, all debt is “foreign”.
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affect a, determine and are determined by the distributtdnwealth holdings.
Nevertheless, trade and current account balancksaddo changes in F, and hence to
changes in the real exchange rate:

dE a+a*-1

oF @eanxe g o Moarast ©

The portfolio balance relation is nonlinear in Ejface and is downward sloping as
long as home biases persrsta* >1. Under these conditions, higher debt at home
requires a lower exchange rate (because the defoarttome assets has fallen, a
larger trade surplus is needed to meet interesinpais); and real exchange rates
respond less to current-account imbalances tharh@aoges in portfolio preferences
and the distribution of wealth.

If home and foreign goods are imperfect substituaesl the trade balané®
behaves as in (3), then home’s net debt in the penxdd will be:

AF, =(1-a*)1+rW*E-1-a)1+MW.E E + T E, z). 9)

That is foreign ownership of home assets (plugast, less the value of home owned
foreign assets plus interest, plus the next tradieitt Rewriting with (4), (5) and (6):

Fo=@+r)F +(1-a)(+r)(1- 1R* )X ~F 3+ D,,. (10)

This is the current-account balance (CA) relatioites CA, = D,, - rF. The middle

term reflects the changing evaluation of home-owimedign assets due to differing
rates of return (including risk premia). Equati(#®) contains, not only the CA
balance, but also the cumulative effect of “disorery” trade-balance choices.
Policymakers have little control oveérexcept by providing liquidity or loans in the
face of sudden stops in capital or financing flgines. when F is held constant), except
through future trade balances and growth. The stdpgke CA relation, irE-F space
in the current period, is:

dE _ -E,

dF (@Q-a)@+r*)(X-F)

<0, (12)

which depends on the size of the domestic asset bdarge asset basé> F, means
a shallow slope, a small asset base a steep slbpeis the normal state of affairs
since, ifF rises, it require& to fall to create a move towards a trade surplusme
in order to generate sufficient extra revenuesap fpr the higher net debt — the more
so the smaller is the asset base relative to forewgnership of domestic assets. That
implies (11) will have to be negative.

The following condition, that the portfolio balankee is steeper than the CA
relation, must be satisfied to ensure stabilitpath the trade and capital markets:

(1-a)@-a®) E..E’
a+a*-1  (L+r)X*(X-P

(12)

Equation (12) is satisfied if:

18 Both (8) and (11) are derived assuming that vianatine ande* are small and may be ignored. This
is correct up to a first-order approximation. Moreoa+a*>1 is a natural condition given trans-actions
costs and foreign risks, and that*=%2 implies indifference betweexXandX* as assets.
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« X>>F orF <0. This represents an economy with a large domessetdase
and is self-sufficient in investment and funding; tbe contrary, stability is at
risk if the economy is heavily dependent on foredgbt for funding.

 If Eis low and expected to remain low; ®F is large. This is generally a
matter of policy stance; as in Germany in the EACbina beyond.

 If a+a*=1,i.e.if assets are largely substitutable, bat* is large.

These stability conditions are not met if

s a+a*<y;

X >Fis sufficiently small even in the presence @f+ a* >1 and. That is
likely in Greece, Portugal and Ireland whose asastswidely held by other
EA countries. ltaly, whose assets are predominamtlg at home, may be
relatively safe because* will be large, even ifa='2 for the rest of the

Eurozone.
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Figure 1: Yieldson 10-year government bonds, daily observations 2007-Mar ch 2012
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Figure 2: Cumulative government primary surpluses as a percent of GDP, 1999-
2012.
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Figure 3: Foreign currency denominated debt and bond yields
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Figure4: A Model of Current Account and Portfolio Balances
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Figure 5. Global risk aversion and sovereign risk in theeuro area
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Figure6. Liquidity in the euro area sovereign 10-year bond markets
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Figure 7. Capital reversals and sovereign spreads
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Table 1. Government gross debt to GDP in theeuro area, UK, US, and Japan,

1999-2011
Share of foreign
Country Debt to GDP Change currency (%)g
1999 2007 2011 1999-2007 2011-2007 1999 2007
Austria 67 61 72 -7 12 23.7 43.1
Belgium 114 84 95 -30 10 6.8 30.7
Finland 46 35 50 -11 15 41.5 63.9
France 59 64 87 5 23 0.5 2.5
Germany 61 65 83 4 18 0.0 0.6
Greece 103 105 166 3 60 15.1 47.3
Ireland 48 25 109 -23 84 13.8 16.2
Italy 114 104 121 -10 17 0.4 11.3
Netherlands 61 45 66 -16 20 0.1 2.3
Portugal 50 68 106 19 38 20.4 315
Spain 62 36 67 -26 31 7.2 16.2
United Kingdom 44 44 81 0 37 1.7 0.5
United States 61 62 100 1 38 0.0 0.0
Japan 134 188 233 54 45 0.0 0.0

Source: International Monetary Fund,

Panizza and Presbitero (2012).

World Econoriatlook Database
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Table 2. Current-account balances, unit labor costs and inflation rates, 11 euro
area countries, 1999-2012

Cumulative

(CAB/Y)*100 ULC % change CPl inflation
Country 1999-2012 1999-2010 1999-2012
Netherlands 79.6 4.2 30.3
Finland 66 -19.9 26.4
Germany 52 1.4 21.8
Belgium 325 8 29.9
Austria 28.1 -1.5 26.4
France -3.4 2.4 24.5
Ireland -19.1 -22.5 32.1
Italy -24.4 28.5 30.9
Spain -75.5 24.8 38.4
Greece -123.2 54.9 43.1
Portugal -132.2 11.1 35.1

Notes: CAB = current-account balance, Y = GDP, Ut.@nit labor cost, CPl = Consumer Price Index,
2012 values are forecast. Source: International éioy Fund, World Economic Outlook Database,
September 2011 for CAB, Y and CPI inflation; OE@Iyin Economic Indicators for ULC.
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Table 3: Variables: description, sources and descriptive statistics

Mean
; L 20009l - 200591l -
Variable Definition Source 201102 201102
(427 obs.) (248 obs.)
Difference in yields to maturity of 10-year Global
Spread government bonds of the euro member . 47.856 70.142
. ; , Insight
countries relative to Germany's.
General risk aversion, as the 1st component
of the PCA of 4 measures of risk: OEX Global
Globe}l risk market volgtlhty index, US corporate AAA Insight and -0.099 -0.391
aversion and BBB yields and Euro-Yen 3-months
- FRED
exchange rate volatility. Quarterly averages
from daily data.
Bid-ask spread in 10-year government
Bid-Ask bond market relative to German values, peBloomberg 0.621 1.045
cent. Quarterly averages from daily data.
Primary balance over GDP relative to
Primary G_erman values, per cent. Quarterly data. Eurostat .0.326 1934
balance Since data are not seasonally adjusted, the
variable is a (2 1 2) moving average. .
Public debt Gross government debt over GDP relative Eurostat 5029 2 806
to German values, per cent.Quarterly.
Quarterly GDP growth relative to German
Growth values, percentage change with respect to Eurostat 0.411 -0.319
corresponding quarter of previous year.
Quarterly inflation relative to German
Inflation values of the monthly HICP index number Eurostat -0.604 0.733
(2005 = 100)
Quarterly real labor productivity per
Labor employee relative to German values,
roductivit percentage change on previous period Eurostat 0.029 0.052
P y (seasonally adjusted and adjusted by
working days).
Trade balance Trade balance over GDP relative to Eurostat 0.451 0.277
German values, per cent. Quarterly.
Liabilities to Financial liabilities vis-a-vis German banks BIS and
German - 18.188
over GDP, per cent. Eurostat
banks
Political Risk Rating (0-100): one of the
PRR IQRG indexes, based on several political The PRS -1.649 2640
risk components. Data are taken as a Group
difference form German values.
Post 2010 Dummy equal to one since 2010q1, i
(0,2) included, and zero otherwise. 0.138 0.238
Greece (0,1) Dummy for Greece. - 0.012 0.020
PIIS (0,1) Dummy for Portugal, Ireland, Italy and i 0.056 0.097

Spain.
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Table 4. Determinants of 10-year government bond spreads relative to German
Bunds, Euro Area; quarterly data from 2000q1 to 2011qg2.

Dep. Var.: Spread (1) (2) (3) (4) (5)
Global risk aversion 2.291 2.426 2.027 6.623** 6.352**
[3.175] [3.164] [3.210] [2.836] [2.843]
Bid-Ask 7.982%** 8.164*** 8.053*** 8.360*** 8.477***
[1.214] [1.200] [1.210] [1.354] [1.341]
Primary balance -3.683*** -3.690*** -3.546%** -3.396*** -3.224***
[1.169] [1.171] [1.206] [0.880] [0.869]
Public debt 3.320*** 3.156%*** 3.258*** 2.111%** 1.924***
[0.541] [0.554] [0.534] [0.423] [0.415]
Growth -9.327%** -9.555%** -9.169%** -4.960** -4.825**
[2.380] [2.387] [2.368] [2.212] [2.145]
Inflation 4.195* 4.467* 4.114* 3.216 3.352*

[2.410] [2.376] [2.394] [1.975] [2.008]
Labor productivity ~ -8.080%  -8.107**  -8.012**  -Q.425%* -9 2QQ*k

[2.418] [2.429] [2.435] [2.584] [2.585]

Trade balance 0.844 0.978
[1.126] [1.203]
Political risk -0.756 -0.793
[1.296] [1.044]
Post 2010 (0,1) 17.770%* 21.172**
[8.633] [8.750]
Greece x Post 2010 427.976*** 423.256***
[46.925] [46.438]
PIIS x Post 2010 78.485*** 74, 235***
[17.293] [17.945]
Observations 427 427 427 427 427
R-squared 0.771 0.782 0.774 0.878 0.881
Number of Countries 10 10 10 10 10

Notes: The table reports the regression coeffisient Panel-Corrected Standard Error (PCSE)
estimates for linear cross-sectional time-seriedlet® The disturbances are assumed heteroskedastic
and contemporaneously correlated across panelkinAianels, there is first-order autocorrelatiod an
the coefficient of the AR(1) process is specifiearh panel. The associated robust standard em®rs
reported in brackets. * significant at 10%; ** sifitant at 5%; *** significant at 1%. A constant @n
nine country dummies are included but not shawed
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Table 5: Determinants of 10-year government yield spreads relative to German
Bunds, Euro Area; quarterly data from 2005q1 to 2011q2.

Dep. Var.: Spread (1) (2) (3 (4)
Global risk aversion 6.300 6.828* 5.707 7.405**
[3.933] [3.904] [3.818] [3.375]
Bid-Ask 7.859%** 7.997*** 6.830%** 6.867***
[1.523] [1.533] [1.344] [1.391]
Primary balance 0.928 1.372 0.305 -1.939
[1.926] [1.920] [1.847] [1.344]
Public debt 6.100*** 6.058*** 6.438*** 4.503***
[0.968] [0.965] [0.913] [0.854]
Growth -13.674**  -13.871*%*  -12,949*** -5.555*
[3.336] [3.318] [3.079] [2.930]
Inflation 10.085** 10.488** 12.425%** 5.601
[4.693] [4.593] [4.122] [3.795]
Labor productivity -14.756***  -15.011***  -13.302***  -14.764***
[4.308] [4.359] [3.914] [3.676]
Trade balance 1.647
[2.030]
Liabilities to German banks -3.770%** -2.057***
[0.903] [0.770]
Post 2010 (0,1) 7.817
[11.222]
Greece x Post 2010 385.388***
[59.188]
PIIS x Post 2010 61.453***
[15.885]
Observations 248 248 248 248
R-squared 0.777 0.786 0.821 0.896
Number of Countries 10 10 10 10

Notes: The table reports the regression coeffisienft Panel-Corrected Standard Error (PCSE)
estimates for linear cross-sectional time-serieglet® The disturbances are assumed heteroskedastic
and contemporaneously correlated across panellinianels, there is first-order autocorrelatiod an
the coefficient of the AR(1) process is specifietrh panel. The associated robust standard emers
reported in brackets. * significant at 10%; ** sifitant at 5%; *** significant at 1%. A constant @n

nine country dummies are included but not shawed
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Table 6. Contributions of explanatory variablesto Eurozone sovereign yield spreads

Values Delta Contribution to spreads
Variable Beta 2011g2-2010q1 2011g2-2008qg3
2008g3 2010gl1 201192 201192-2010g1 2011g2-200893 bps % bps %
Specification of column 3 of Table 3
Spread (bps) 39.97 86.82 329.66 242.83 289.68
Global risk aversion 5.71 0.63 -0.63 -1.46 -0.83 -2.09 -4.72 - -11.91 -
Bid-Ask 6.83 0.76 0.83 13.36 12.53 12.59 85.55 35.2 86.02 29.7
Primary balance 0.31 -3.57 -3.42 -6.47 -3.05 -2.89 -0.93 - -0.88 -
Public debt 6.44 -0.62 8.01 9.55 154 10.17 9.91 4.1 65.50 22.6
Growth -12.95 -0.30 -2.13 -1.37 0.76 -1.07 -9.88 4.1 13.81 4.8
Inflation 12.43 0.48 1.45 2.35 0.90 1.87 11.13 4.6 23.22 8.0
Labor productivity -13.30 -0.77 2.81 -0.82 -3.63 -0.05 48.29 19.9 0.67 0.2
Liabilities to German banks  -3.77 20.89 19.64 16.00 -3.64 -4.89 13.72 5.6 18.43 6.4
Total 158.71 65.36 207.65 71.68
Specification of column 4 of Table 3

Spread (bps) 39.97 86.82 329.66 242.83 289.68
Global risk aversion 7.41 0.63 -0.63 -1.46 -0.83 -2.09 -6.12 -25 -1545 -64
Bid-Ask 6.87 0.76 0.83 13.36 12.53 12.59 86.02 354 86.49 29.9
Primary balance -1.94 -3.57 -3.42 -6.47 -3.05 -2.89 5.91 - 5.61 -
Public debt 4.50 -0.62 8.01 9.55 1.54 10.17 6.93 2.9 4582 15.8
Growth -5.56 -0.30 -2.13 -1.37 0.76 -1.07 424 -1.7 5.93 2.0
Inflation 5.60 0.48 1.45 2.35 0.90 1.87 5.02 - 10.47 -
Labor productivity -14.76 -0.77 2.81 -0.82 -3.63 -0.05 53.59 221 0.74 0.3
Liabilities to German banks  -2.06 20.89 19.64 16.00 -3.64 -4.89 7.48 3.1 10.06 3.5
Total 143.67 59.16 133.57 45.08

Notes: The table reports the estimated contributibeach explanatory variable to the 10-years gawent bond spreads to German bunds, based on attarages of
explanatory variables over different sample peri@tculations are based on the coefficients replart Table 5 (columns 3 and 4). The grey linedatés variables whose
coefficients are not statistically significant letregression.
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Table 7: Testing for structural breaks

Base model Model including bank loans
pre-2010 post-2010 t-test pre-2010 post-2010 t-test
(1) (2) 3) (4) ) (6)

Global risk

aversion 8.721**  -119.058*** 40.62 10.753** -133.367*** 75.70
(1.427) (19.955) 0.00 (1.485) (16.479) 0.00

Primary balance -2.844*** -2.203 0.10 0.365 -2.491 1.49
(0.768) (2.901) 0.76 (1.025) (2.103) 0.22

Public debt 1.541%** 7.012%** 11.36 3.800*** 8.623*** 9.50
(0.275) (1.590) 0.00 (0.532) (1.451) 0.00

Growth -1.686 -24.736***  16.10 -3.019**  -27.437** 17.91
(1.209) (5.616) 0.00 (1.292) (5.611) 0.00

Bid-Ask 10.999*** 3.869*** 7.85 11.416*** 1.660* 16.66
(2.311) (1.056) 0.01 (2.207) (0.888) 0.00

Inflation 4.567%** -25.786***  29.82 8.376***  -15.521** 17.43
(1.023) (5.476) 0.00 (2.205) (5.340) 0.00

Labor

productivity 1.004 -34.917*** 29.05 -0.528 -30.849** 29,11
(1.589) (6.481) 0.00 (1.835) (5.372) 0.00

Liabilities to

German banks -0.580 -11.538***  27.90

(0.407) (2.035) 0.00

Chow test 63.04 122.52

(p-value) 0.00 0.00

Observations 427 248

R-squared 0.949 0.969

N. of Countries 10 10

Notes: The table reports the regression coeffisieoft Panel-Corrected Standard Error (PCSE)
estimates for linear cross-sectional time-seriedget® The disturbances are assumed heteroskedastic
and contemporaneously correlated across panelbinAianels, there is first-order autocorrelatiod an
the coefficient of the AR(1) process is specifietch panel. The associated robust standard emrs
reported in brackets. * significant at 10%; ** sifigant at 5%; *** significant at 1%. The base mdde
refers to the specification reported in column Table 2, while the model including bank loans refe
to the specification reported in column 3 of TaBleEach explanatory variable is interacted with the
Post 2010dummy in order to have separate coefficientstergre- and the post-2010 periods, reported
in columns (1)-(4) and (2)-(5), respectively. Theedts and the associated p-values for equality of
coefficients across the two sub-periods are regdrtecolumns (3) and (6). The Chow tests for the
presence of a structural break between pre- and20d9 are reported at the bottom of the Table. A
constant, thd?ost 2010dummy, and nine country dummies (each one intedaefth the Post 2010

dummy) are included in both specifications but statwed
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