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Abstract

The idea that the present euro-zone sovereign cétis was caused by structural
weaknesses degenerating into fundamental macroegommbalances in the peripheral
countries prevails among economists and politicelile. We use quarterly data from
2000 to 2011 from the 27 European Union countreesunicover the main factors
explaining the debt to GDP ratio dynamics. We aksamine three possible
determinants of that crisig) weak fundamentalsii) inappropriate fiscal policies
adopted by the governments at the beginning of dihss; iii) unfavorable debt
dynamics due to a sharp GDP contraction, coupldt wsuibstantial increases in the
interest rates on government bonds. Except foctneent account to GDP ratio, we fall
to find any significant relationship between thendamentals prior to the financial
crisis, and the ensuing dynamics on both publict debGDP, and interest rates on
government bonds. We also reject any associatidweles the initial fiscal policy
response to the crisis and the following debt sri$Ve conclude that the immediate
explanation for the adverse debt dynamics unragedifter 2007 was the sharp GDP
contraction which, in turn, induced unfavorable ecations by creditors causing higher
interest rates charged on peripheral countriest ded a liquidity crisis.
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1. Introduction

The peripheral euro-zone countries are going tHroaignost severe crisis in
their public finances. Greece, Ireland and Portigale already been intervened by the
European Commission, the European Central Bank JE@Bd the International
Monetary Fund (IMF), following a sharp increasetheir sovereign bonds’ yields. On
the other hand, in the financial markets investitew increasing doubts about the
ability of Spain and Italy to go on without a siariintervention.

From the first quarter of 2000 to the second quat®008, the data shows that
the debt to GDP ratio fell in most of the Europé&amon countries, most probably as an
outcome of the Treaty of Maastricht (see Figurend 3). In spite of a high average
initial debt to GDP ratio, Portugal, Ireland, Ital@reece and Spain, also experienced
that same downward movement as a group (see Figuwctually, there was a sharp
reduction of the public debt to GDP ratio in Spdieland, and also in Greece, a
downward trend with some ups and downs in Italyerehs in Portugal there is no
downward trend and the best one observes is alistdion of the variable between
2005 and the public assertion of the crisis, ateupward trend dating back from 2000
(see Figure 2). In addition, the growth of the lpubebt to GDP ratio after 2007 is not
a phenomenon limited to the peripheral countriad, dfather an international event
observed in many EU economies, however, withoustre repercussions (see Figure
2). In the period from the second quarter of 20®&he second quarter of 2011, on
average in the EU, sovereign debt went from 42.66%e GDP to 63.20% (see Figure
1), whereas the primary surplus to GDP ratio desggédrom 0.89% to -2.12%Given
the severity of the financial and economic crisestieg in August 2007, that sudden
and substatial increase in the debt to GDP ratio ki directly linked to the sudden
slowdown of GDP growth in the European Union (seguie 4), and the parallel rise in
the unemployment rate (see Figure 5). It is worthing that the behaviour of the
average values of the debt to GDP ratio, primarglsa to GDP ratio, GDP growth and
average unemployment rates among peripheral anep@apheral EU countries are
very similar prior to 2010, and quite dissimilaetgafter.

The observed increase of sovereign debt as a proapoof GDP might be

rationalised under three possible reasons. Fir&P adjusts far more quickly than

2 The distribution of the increase in the governntesmds interest rates was, however, uneven,
implying that the EU faced a major asymmetric shock



debt, in such a way that in the face of a GDP emtitn governments have no means to
lower debt in the same proportioGeteris paribusthat ratio would necessarily go up
but, on top of this, automatic stabilisers leadtdecrease in fiscal revenues and to an
increase in primary expenditures, mainly in thenfoof social transfers related to
unemployment subsidies and the alike, implying ®m@ration of the budget balance.
This transmission mechanism is, indeed, in linehwile findings by Carmen and
Rogoff (2009a, b) according to whom public debtréases on average 86% after a
financial crisis due to a slower real growth rategven recession. Therefore, a drop in
the real growth rate can explain why debt stoclstasniable under the previous growth
regime become unsustainable under a low growttmegEasterly, 2002) Second, the
discretionary fiscal policies executed at the beigig of the financial crisis to stimulate
real GDP?! and promote bank rescues also added to the paisticto GDP ratio, (see
e.g, Dadush, 2010). Finally, this dynamic was exadedbaby real interest rate
increases on sovereign bonds, mainly among South@ropean countries, but also in
Ireland.

The association between large stocks of public,dhle to irresponsible fiscal
and budgetary policies, and key structural wealesessas become the mainstream
explanation for the problems of the peripheral ¢nas. According to the proponents of
this view, the solution is to adopt austerity measuto quickly consolidate public
budgets, even if at the expense of a recessiono&ral substantial increase in the
unemployment rate, matched by structural reforrapeeially in the labour market, in
order to regain the trust of the financial marketsgd as a pre-condition for renewed
sustainable real growth. Instead, economists like ®@auwe (2011) and Krugman
(2012) believe that the European crisis is a camsece of the euro being a failed
monetary experiment, and not from a failed welfastate and excessive public
indebtedness. The problem is that the euro-zonebmestates issue debt in a currency
that they don’t control, and for which they have leoder of last resort. Rational
creditors experiencing increased default expectation any given country would
recompose their portfolios of assets in order gae their optimum risk levels; thus,

% This is line with the European Commission (20081at concludes that the increase in public
debt following crisis periods can be attributable,a great extent, to the effects of the crisiglits
irrespective of the problems in the banking seotahe fiscal stimulus packages applied by goventme

* Accordingly the European Commission (2009b, p.)la4®ut one third of the deterioration of
the fiscal balance was due to discretionary fisnahsures, and the rest attributable to the automati
stabilisers. The European Commission (2009b) addatdover the short-term, interest payments were
expected to increase only slightly (which obvioudign't happen for many EU countries)



one expects them to sell those bonds, driving esterate up, and investing in
alternative assets (in German bonds, for examipléhen a country doesn’t control the
currency’s issuing central bank, the total avadaslipply of liquidity shrinks, and the
country faces a liquidity crisis which preventstat roll over its debt at reasonable
interest rates, forcing significant losses on barmkel eventually degenerating into a
bank crisis, further aggravating the liquidity &isn a vicious circle. Therefore, a
market confidence crisis on a country’s abilityftdfill its commitments as a debtor
may actually lead to its default and, in so beexpectations are self-fulfilling like in
Greece and Portugal (De Grauwe, 2011a, b, Krug2@t2)° In some sense, members
of a monetary union are downgraded to the statusmoérging economigshat issue
debt in a foreign currency]This makes the monetary union fragile and vulblerdao
changing market sentiments. It may also makesgsipte that self-fulfilling multiple
equilibria arise. (De Grauwe, 2011, p. i).Moreover, in times of high uncertainty,
investors typically prefer safer and more liquigets (the flight-to-safety effect). In
such cases, countries can become entrapped in debaequilibrium meaning that the
increased debt service due to a higher risk prepwith everything else equal, implies
a higher probability of default or repudiation avsereign debt (Calvet al, 2006). A
different path leading to the same self-fulfilliogitcome considers that a government
pre-determined number of bonds have to be soldvar prices, in such a way that the
implied lower government revenues force them toucedinvestment expenditures,
impacting negatively on the country’s future alilib grow in real terms and repay
bondholders. Even if government economic policiesdpce improved external
accounts, this might well worsen the country’s dworthiness if achieved at the cost
of a severe recession. This sort of problems daappen in countries likes the U.S.A,,
Japan or the UK, simply because national CentrakBsaeps in, acting as a lender of
last resort. To summarize, ultimately at the heafrtthis issue is the country’s
creditworthiness which, in turn, is a positive ftion of appropriate real GDP growth
rates or, alternatively, of the availability ofenbler of last resoft.

From the first quarter of 2000 to the second quaote2008, the euro-zone
peripheral countries’ debt to GDP ratio trend wiasilar to that of the non-peripheral

® Barrioset all. (2009) documented that general risk perceptiagsph major role in explaining
government bond yields differentials.

®In Ireland the crisis was triggered by bankingisrthat evolved to a debt crisis.

7 The creditworthiness of governments is also depandgon some characteristics of the debt
stock;a) its amountp) its maturity structure and) the time pattern of its maturing.
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countries. Moreover, the data reveals that, attleasome cases, their maximum
observed values in the first quarter of 2011 afevber close to those of member states
where a sovereign debt crisis did not unfold. Banaple, Spain’s ratio of 65.68% was
below that of Belgium (114.13%), Austria (74.82%3ermany (83.24%), France
(85.36%), the UK (79.98%), and close to Swedenlsg8%) and Denmark’s (56.09%).
The same with Italy in comparison to Belgium. Thesktionships are even more
evident when we look at the mean values for theogarnder consideration (see Table
1). Then the question arises: why did such a chlg® up among those now known as
peripheral countries and spared others with sindielot to GDP ratios? Even if the
structural weaknesses viewpoint is accepted, whythie crises happened at that very
moment and not before 2010, exclusively affectiogrntries that have adopted the euro
and sparing EU countries which haven't done so?

Our answer to the above questions is as follows.ifbistence of the euro-zone
in keeping the deficit rule consecrated by the fiyreaf Maastricht, in spite of
fundamental changing conditions engineered by itren€ial crisis of August 2007 and
the following economic contraction in the USA, deeed the recession, as well as high
unemployment rates, deteriorating budget balanodsiracreasing debt to GDP ratios
with special emphasis in the peripheral countriese (Figures 2-5). Coupled with
reputational problems arising from past irrespdesitmanagement of their public
finances (see Fernandes and Mota, 2012), thesérmsufell in a crisis zone. This crisis
zone was next enlarged by the programme of assistsigned by Greece, Ireland, and
Portugal, while at the same time both Spain anly [farsued similar contractionary
measures even though they haven't signed simila@eagents (see Figures 2-5 and 7).
Lower GDP levels, consistently declining tax revesiin spite of increasing tax rates
and a general removal of fiscal benefits, highenary government expenditures due to
the functioning of the automatic fiscal stabilizeend continuous primary deficits
promoted bondholders’ negative expectations widpeet to the creditworthiness of
these countries. The sudden and sharp increadeeimisk premium payed by these
countries on their sovereign debts after 2009 [Sgare 6) is evidence of a crisis of
confidence, followed by a liquidity crisis, ultinedy transformed into a solvency crisis.
The attempts of some countries, like Portugal, adobgyond what was demanded to

them by the agreements signed with the IMF, ECB @Edhave the potential to make



things worse by enlarging and deepening that cdeise because that strategy only

reinforces their GDP’s recessionary trefids.

The goals pursued by this paper are to proviida: better understanding of the
public debt dynamics in the EU in the period froja first quarter of 2000 to the second
quarter of 2011, covering both prior and subseqtier@ periods to the recent financial
crisis that started in August 200i), the empirical evidence in support of our argureent
for the questions we have asked for the unfoldihthe current Euro Zone debt crisis.
In order to accomplish these goals we star by limgattown the changes in the public
debt to GDP ratio into its macroeconomic componettsbutable to primary fiscal
deficits, real interest rates, and real GDP growattd we study the relative contributions
of each one of these factors to the debt dynaniioen, we analyse the relationship
between a broad set of potential fundamental detamts of the debt crisis and the
behaviour of the debt to GDP ratio from 2007 to pinesent. We use indicators of a)
solvency; b) liquidity; c¢) structural weakness, at)dexternal competitiveness. Finally,
we study the relationship between the initial fisesponse to the crisis and the debt to
GDP ratio dynamics, and the real long-term interag¢ on government bonds after
2007.

The paper is organized as follows: section 2 dessrthe model to be tested and
the data set used; section 3 presents and disciiesestimated results concerning the
public debt dynamics. Section 4 accesses theaonkdtip between fundamentals and the
debt crisis, and section 5 studies the role ofiniteal fiscal response of the European
governments in the period between 2008 and 201fall¥;, section 5 draws some final

conclusions.

2. Model and Data Set

The background of our empirical model for debt dgies is the government

budget constraint equation in each petiod

By =(G,—T)+(1+i)xB,_y —ABM, (1)

8 In spite of this, yield's on Portuguese sovereightchave been falling for some time now. This
is explained by the fact that the markets are assthrat Portugal is guaranteed a lender of lastrtes
since it is publicly known that Germany is commitedrenew assistance to Portugal in case it has no
effective conditions to go back to the markets 8% as initially envisaged



According to equation (1) total public debt at pér, B;, is a function of the period’s
primary budget balance, of the public stock of dabthe beginning of, B;_;, plus
interest payments on it, and of changes of the taopéaseABM,.

It is standard to write the government budget cair#t in terms of changes in
the debt to GDP ratio from one period to the n&fter dividing both sides of equation
(1) by nominal GDP, neglecting debt monetizafland defining lower case variables
as their corresponding upper case variables ingotiop to GDP, we write equation (2)
as the public debt dynamics equation:

by —bi—qy = (g —t¢) + (iy — 1, —y) X by (2)

wherei, is the nominal interest rater, the inflation rate, angt, the real GDP growth
rate.

Equation (2) splits the change in public debt @FGinto three components:
the primary budget balancg, — t;; ii) the real interest raté, — m;; iii) the real GDP
growth rate,y,. Accordingly, the public debt to GDP ratio increaswhenever the
primary balance deteriorates, or/and as the resuthe ‘automatic debt dynamics’
determined by the real interest rate on public debitthe real GDP growth rate.

Based on equation (2), we estimate a panel datdeina@ontrolling for
countries’ and time fixed effects. Since the datiscludes all the European Union
countries, it is preferable to use the fixed eBeestimation. Besides, Hausman test
(Hausman, 1978) indicates that fixed effects spmtibn is preferable to a random

effects model:

ADEBT;; = a; + w¢ + B1DEBT; 4 + B,PSURPLUS; . + p3RIR; + [3GDPGR;; +
YXic + i
(3)

whereADEBT; . is the variation of total amount of public debteapercentage of GDP

in countryi at periodt, DEBT;,_, is the public debt as a percentage of GDP at nide e

9 This simplification is acceptable as the Europeaol) Framework for conducting monetary
policy restricts the direct monetization of puldiebt by National Central Banks.



of the previous period®SURPLUS; ; is the primary government surplus as percentage
of GDP,RIR; . is the real average interest rate paid on puldit,& DPGR; , is the real
rate of GDP growthX;,is a vector of other control variables, andis a random
disturbance term. The vector of control variabledudes: the degree of openness of the
economy at current prices, measured as total ffgal®m of imports and exports) as a
percentage of GDRQPEN,; the net foreign direct investment as percentdg&DP,
FDI;; and a dummy variabl&LECT; ., that is (1) if there is a parliamentary election
countryi at a quarter that belongs to an election year (@ndtherwise. Trade openness
is a variable very often present in fiscal policydels since early times (seeg,
Cameron, 1978; and Myrdal, 1960). Openness shoalk ha positive effect on
economic growth which contributes to the reductbthe debt to GDP ratio (Berg and
Krueger, 2003). The reason to includ®I, is that it supposedly improves the
fundamentals, mainly leading to an increase of petidity and consequently to a
decrease of the debt to GDP ratio. Reinhart andoRd¢8008), e.g, found that this
variable is relevant to explain the debt to GDHorah low and middle income
countries. The election dummy is included to vetifg so called political budget cycles
where fiscal variables are manipulated for politiparposes (Alesina and Roubini,
1992; Rogoff, 1990; Shi and Svensson, 2006). Thedirgzal literature on this
hypothesis remains, however, rather inconclusige &hneider, 2010).

Following Barro (1979) and Bohn (1998), we furtlasume that the primary
budget balance is a function of temporary governregpenditures, and of the cyclical
state of the economy. To capture this effect wéagPSURPLUS; ; in Equation (3) by
changes in the unemployment rat®8; ,, and in public expenditures as a percentage of
GDP,AEXP;,. The output gap is an alternative to the unempkaymate. However, the
unemployment rate has several advantages (Fernamtkdviota, 2011): it is more
objective in its quantification; it is available tioe public in general on a monthly basis;
and it is waited for by the markets as a good miicof the state of the economy and of
the ensuing economic policy decisions. Moreovergssiit directly affects voters’ well-
being and their opinions on the government, paditis feel compelled to respond to it
by means of appropriate discretionary fiscal poliggasures.

To account for the structural break after 2007 edugy the recent financial

crisis, we add an interaction term between the angibry variables and a dummy



variable,CRISIS; ;, that takes the value of (1) for the all the cerariafter 2007, and (0)
for the quarter before 2007.

Finally, given that the so-called PIIGS: Portugad|land, Italy Greece and Spain
have experienced seriously unbalanced public fiesinand face actual or market
anticipated insolvency crises, in order to testtf@r possibility of a different reaction of
the debt to GDP ratio in this group of countrie® kave introduced in the model a
multiplicative dummy variablePIIGS;,, which takes the value of (1) for Portugal,
Ireland, Italy, Greece and Spain, and (0) for #reaining countries.

The quarterly data from the first quarter of 2@6Ghe second quarter of 2011 is
taken from IMF — International Financial Statistiead covers all the 27 European
Union countries. In so being, the sample coverf poibr and subsequent time periods
to the recent financial crisis that began in Aug@d7. The panel is balanced, and all
variables are seasonally adjusted.

The summary descriptive statistics are reporte@lables 1-6. The dynamics of
the public debt to GDP ratio are displayed in Fegud-2. The determinants of the
public debt are displayed in Figures 3-7.

3. The Estimated Results

3.1. Public Debt Dynamics

Table 7, column | reports the estimated effecthaf primary budget balance to GDP
ratio, real interest rates, real GDP growth rates the one period lagged debt to GDP
ratio on the public debt to GDP ratio changes faome period to the next, in addition to
the chosen control variables (Equation 3). Thisusbaseline model. The regression is
overall significant and the signs of the main erplary variables are as expected: when
the primary budget balance, and the real GDP groatd improve, and real interest
rates decline the debt to GDP ratio falls. The peod lagged debt has no effect on the
dependent variable, similarly to what happens weébpect o the control variables.
Then, we replace the primary budget balance to GBi® by changes in the
unemployment rate and in public expenditures agragmtage of GDP (see Table 7,

column II). Both these estimated coefficients agmificantly positive implying debt



financing in periods of rising unemployment, aslvesl of expenditures in general. The
coefficients of the other explanatory variablesqguie stable.

Based on these results we split the public debtahjos into its significant
component¥ (see Figure 8). Our results show that real GDRviroate contributed to
a reduction of the debt to GDP ratio until the begig of the financial turmoil.
However, in the most severe time of the crisioiitdbuted to an increase of the debt to
GDP ratio. Also, unemployment rate changes contkitbio the reduction of the debt
ratio before the crisis, but the situation reversearkedly in the two years after the
beginning of the crisis. The same happened withvir@&tion of public expenditures.
The real interest rate on public debt was an ingmbrileterminant of the variation of the
debt to GDP ratio over the whole period, and tesult didn’t change very much after
2007.

Model 11l tests the hypothesis of a structural Breathese relationships caused
by that financial crisis. The results are repoitedable 7, column Ill. We find that the
coefficient of the lagged public debt to GDP ratims positively significant after 2007,
whereas it was not significant before 2007. We db find a different reaction of
changes in the debt to GDP ratio to the other exgitay variables after 2007.

Finally, we looked at the hypothesis of a différdabt to GDP ratio response to
the explanatory variables in PIIGS comparativelyom-PIIGS (see Model IV in Table
7). We find that while among non-PIlIGS countries trariation of the debt to GDP
ratio reacts negatively to the one period laggedat e GDP ratio, it reacts positively
among PIIGS countries. The reaction of changefendebt to GDP ratio in PIIGS is
the sum of the estimated coefficients EBT;,_, andDEBT;,_, X PIIGS;, (-0.028
+0.047 = 0.019). This shows that PIIGS have a tecyleéo not correct budget
imbalances. Even though the variation of the del&PD ratio responds negatively to
the real rate of growth in both groups of countrtags reaction is much stronger among
PGS (-0.040 — 0.322 = -0.362). Therefore, we edmthe very important conclusion
that the debt to GDP ratio is much more sensitiveelal economic growth among
PIIGS! Moreover, we observe political budget cycles amPHGS, even though not

1% \e follow the methodology of the World Bank (2005)
1 Hardly we can interpret the causality on the otiay round,i.e., it was the increase in the
public debt to GDP ratio that caused the declinthefGDP growth rate. Actually, Figures 2 and 4vsho

10



among the other group, which offers an explanatoortheir lower relative credibility
and reputation levels.

Figure 9 shows the results of breaking down thdipualebt dynamics in PIIGS
into its significant components. Our results showat tthe real interest rate on public
debt remains important, and its contribution to therease of the debt variation
increased after the financial crisis. Nonetheldss contribution of the real GDP growth
rate is higher, emphasising the high importandd®feconomic recession for the severe

deterioration of the public finances of this grafgrountries.

3.2. The Relationship between Fundamentals and thigebt Crisis

This section provides evidence about the impact ro&croeconomic
fundamentals on the sovereign debt crisis of th®-eane. We use indicators &j
expected solvencyb) liquidity; c) external competitivenessg) and structural
weaknesses.

We consider solvency as a fundamental determimdntn debt crisis. A
deteriorated fiscal position captured by indicaliks the debt to GDP ratio, the budget
balance, or the total external debt to GDP ratie, @ source of vulnerability to debt
crisis (seee.g, Eaton and Gersoutz, 1981, MacFadeal, 1985, Hemming and Petrice
2000, Manasset d. 2003, and Lausegt al 2011). Macroeconomic variables such as
the real growth rate of output have been the fafwtention by authors like MacFaden
et al (1985), and Feder (1985). Their argument is thigh growth countries are
expected to be more creditworthy, everything etsestant. In the same line, Reignhart
and Rogoff (2009b) defend that a sustainable I@feéconomic growth is a very
important determinant of a country’s borrowing aa@pa In this paper we focus on
three indicators of solvency) the stock of debt to GDP ratio in the second twuaof
2007, which preceded the crisig; the primary budget balance to GDP ratio alsdn t
second quarter of 2007; and) the average rate of growth of real GDP from thest
guarter of 2000:1 to the second quarter of 2007.

Liquidity is a variable very often present in mtzdéhat intend to predict debt

crises. For example, Frank and Cline (1971) fourat the debt service ratio and the

that the fall of the GDP growth rate leaded thed@ase in the debt to GDP ratio. See also (European
Commission, 2009) for the root causes of the crisis
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average maturity of debt have a high predictive growith respect to debt crises. Using

indicators like the share of short-term debt, debwice, and the level of international

reserves Detragiache and Spilimbergo (2001) fohat less liquid countries are more

prone to debt crises. Also MacFadstral (1985) found that liquidity measures such as
non-gold reserves are significant predictors oftdelIsis. Here, we take the share of
short-run debt on total public debt as a proxyiapdidity.

Competitiveness can also be a source of debtscrdgeen countries have no
access to exchange rate changes. Krugman (20Jtjsadsat this is the most important
one in explaining the current situation of the plkeral euro-zone countries. We use the
following indicators:i) the current account balance as a proportion oP@Gil) the real
effective exchange rate; aiid employment in the construction sector.

Finally, structural weaknesses, especially laboarket adjustment rigidity, has
been widely pointed out has a crucial problem itGBl Indeed, after a short and
limited response of fiscal policy following the Bstt financial crisis, questions
regarding labour market institutions replaced mecomomic policy at the centre of the
policy debate regarding structural reforms in tHESB. Actually, the EU/ECB/IMF
Financial Assistance Programme demands that cesntnnder assistance deregulate
labour markets to increase labor flexibility to realvages and labour costs more
responsive to market pressures. As a proxy of labmarket rigidity we use the 2007
edition Employment Rigidity Index from the World Ba— Doing Business indicators.
We also consider private indebtedness capturetidoynbrtgage debt to GDP ratio.

Visual inspection of the data relative to somehef fundamentals that have been
blamed for the crisis in the PIIGS, such as exgesgublic indebtedness, high primary
budget deficits, low GDP growth rates, or the riyidf the labour market (see Figures
10, 11, 12 and 16), reveals that they are not sterdly different between the euro-zone
peripheral countries and the more developed ceetredpean countries. However, a
more systematic distinguishing pattern is foundh@ current account balance to GDP
ratio, employment in the construction sector, andprivate debt measured by the
mortgage debt as a proportion to GDP (see Figuseg4 and 15). Figure 17 shows the
bi-variate relationship between the macroeconomim&dmentals immediately prior to
the crisis (second quarter of 2007), and the irseréa the public debt to GDP ratio from
2007:02 to 2011:02. Only with employment in constien and with the mortgage debt
to GDP ratio do we find a significant and positagsociation. We repeat the bi-variate

12



analysis for the variation of the real averagerggerate paid on government bonds (see
Figure 18). In this case, only the current accobakance to GDP ratio and the
employment in the construction sector are significdhere is a negative association
between the current account balance and the long-teterest rate, and a positive
association between employment in constructionthednterest rate.

In light of this preliminary evidence, we estiméte following cross section
regression, covering all the 27 EU countries, mheoito explain the changes on the

average real interest rate paid on government bonds

ARIR; = a + By X ACA; + B, X DEBT; + B3 X PSURPLUS; + B4 X ERI; + 1;
(4)

whereARIR; is the variation of the real interest rate on goweent bonds in the period

from the third quarter of 2007 to the second quanfe2011,ACA;'? in the current
account balance to GDP ratio in 20 BT; is the public debt to GDP ratio in the
second quarter of 200PDEFICIT; is the primary budget to GDP ratio in the second
qguarter of 2007ERI; is the Employment Rigidity Index built by The WarBank in
2007, andy; is a random disturbance term.

The data suggest that the deterioration in theeatiraccount balance is
positively correlated witht) increases in private indebtedness (measured bigage
debt); ii) growth in the non-tradable sector (measured byleyment in the
construction sector)jii) the real effective exchange rate dynamics (selleT8).
Even knowing that employment in the constructioot@e and the mortgage debt to
GDP ratio are significant in the bi-variate anadysve didn’t include them in equation 4
to avoid multicolinearity? Instead, we estimate another equation where plade the
current account with these two variables.

The estimation results are reported in Table 9 @dd The data do not support
the idea that increases in the interest rate oergovent bonds are explained by rising
public indebtedness or by labour market rigiditytiB indicators of public solvency,
DEBT; andPSURPLUS;, are non-significant, as well as the indicatottadfour market

rigidity, ERI;. The regression has indeed a low explanatory pditer R is only

2 Data are from European Commission (2009, Tablg.IV — p. 170).
3 We also didn't include variables such as the GE®th rate, the short term share of public
debt, and the real effective exchange rate to a@icdsame problem.
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0.371), and the only significant variable is therent account balance to GDP ratio.
When we replace the current account balance byamant in the construction sector,
ECONST;, and by the mortgage debt to GDP rafi®]VDEBT;,** (see Table 9, Model
II) only the former variable is significant.

From the analysis of the macroeconomic fundamergal€arried out in this
paper, only those related to countries’ externahpetitiveness have an effect on long
term real interest rates, thus supporting Krugmawsition (2012)> There is some
evidence that within a monetary union where thel reffective exchange rate
continuously appreciated, a dynamic internal demaxaessively biased towards non-
tradable goods, and fuelled by credit expansiod, tlee peripheral countries to
experience growing current account deficits (madchg huge surpluses in Germany)
and contributed to investors fears about the gbdit these countries to finance the
expansionary fiscal policies needed to compensatthé effects of the financial crisis,
without endangering public finances.

3.3. The Relationship between the Initial Fiscal Rgponse and the Debt Crisis

In this section, we first address the issue ofatiequacy of discretionary fiscal
stimulus following the financial crisis; secondlwe investigate the relationship
between these measures and the current soverelgncdsis in the EU peripheral

countries.

There is substantial evidence showing that expaasyofiscal policies are
effective for short-run economic stabilization, esiglly in face of a liquidity trap,e.,
when short-term interest rates reach or are closket zero bound. In so being, almost
every developed country (EU included) adopted dismnary fiscal stimulus in the
wake of the financial crisis to avert further cactions in demand. The European
Commission (2009, p. 21) stated that one of theoles from the Great Depression of
the 30s is that aggregate demand should be sudtdipemeans of expansionary

monetary and fiscal policies.

! Data are from European Comission (2009, Table.IV4 p. 170).
!> See also OECD (2009, p. 168).
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In normal times monetary policy offsets the effeofsgovernment spending
through changes in interest rates. However, whetessx supply prevails in the
economy, and short-term interest rate reach tlwsuet bounds — implying that the
monetary authorities suspend the application ofTigdor rule— fiscal multipliers can
be greater than one (segy Hall, 2009, Gordon and Krenn, 2010, Christigtoal,
2011, Eggertsson, 2011, Krugman, 2012, Romer, 284@ Solow, 2012). Besides, the
OECD (2009) considers that when countries do reot sut with weak fiscal positions,
discretionary fiscal policy might have an importaolie to sustain a cyclical downturn
when monetary policy is constrained. Indeed, irs thituation, and for less open
economies, the short-term multiplier for governmexypenditures is on average 0.9 in
the first year, and 1.3 in the second year, wikerhultiplier for income tax cuts is 0.6
in the first year and around 1.0 in the second (DEZDO0Y, p. 114%°

Thus, when the opportunity cost in terms of outlmst of being in the zero
bound state is large, it can be socially optimabpply expansionary fiscal policy in
response to shocks. In these circumstances fidoallss, for example through
government spending, leads to an increase in outpuginal cost, and expected
inflation, which drives down the real interest raiad increases private spending
(Christiancet al, 2011, p. 80).

On November 2008 the European Commission launcled@inated European
Economy Recovery Plan (EERP), to provide a tempadescretionary fiscal stimulus
of about 1.8% of the combined EU GDP to addres$infaloutput and rising
unemployment, of which two-thirds were to be impégred in 2009 and the remainder
in 2010*" Besides, the Stability and Growth Pact was appflieslmore flexible manner
in order to let the automatic stabilisers operateonstrained. The automatic stabilizers
were projected to support the economies by an@286 of the GDP® The objectives
were to:i) sustain demandj) sustain employmentji) addressing competitiveness

problems; andv) ease social hardship.

'8 Short-run multipliers for government investmeng arger than those from the revenue side
measures because for government spending theot &sleakage to savings (OECD, 2009, p. 114). Note,
also, that the government investment multipliees gneater than one even in small open economids suc
as Greece, Ireland, and Portugal (see OECD, 20038).

" Practically all OECD countries have applied diioreary fiscal measures in response to the
crisis (see OECD, 2009). Exceptions were counthas had very limited fiscal space and were facing
market pressures.

'8 European Commission (2009b, p. 148).
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This expansionary fiscal policy was implemented tmehe limited effect of
monetary policy to stabilise the economies throtggtuction in the key ECB interest
rates, and through other non-conventional measiitesse fiscal measures had also in
mind that the sharp reduction in real GDP in the ¢ad have long-lasting effects on
economic activity, and affect its growth poten{is¢ée European Commission, 2009, p.
1, and Krugman, 2012, p. 15-16) a phenomena teglyknown as hysterests.

Table 10 shows total fiscal impulse and its comptsienamely support: to
households and vulnerable groups; to labour marketsusiness and industry; and to
investment for the EU countries. There was a camnalge dispersion of the stimulus
size by country reflecting) the available “fiscal spacei'g., their ability to temporarily
use fiscal deficits without putting at risk the tsilsability of public financesii) the
severity of the crisis that hit the real economggd dii) the size of the automatic
stabilizers. Table 10 and Figure 19 show that dismnary fiscal stimulus was larger
than average in countries such as Spain, Finlardm@&ny, Austria, Sweden, Poland
and the UK, while it was smaller than average aind, Portugal, Italy, Greece,
France, Netherlands Bulgaria, Romania, Hungary imtige Baltic States.

In terms of content, the fiscal stimulus includeis,average, equal sized revenue
and expenditures measures, but it varied subsiignbetween countries. The last two
columns of Table 10 show the breakdown of the fist@asures between expenditures
and revenues. In Austria, Luxembourg, Poland anthénUK, fiscal measures were
especially concentrated on the revenue side, vih#éeopposite happened in Cyprus,
Denmark, Estonia, France, Italy, Malta, Portugdipv&nia and Slovakia. In the
remaining countries the fiscal measures were moiess balanced between revenues

and expenditures.

Accordingly to the European Commission (2009c, p.“Zhe dispersion of
fiscal stimulus across Member States has beenantladt but this is generally — and
appropriately — in line with differences in termstioeir needs and their fiscal room for
manoeuvre.” Moreover, there is robust evidence thatcountries that applied larger
fiscal stimulus had better GDP performance in #eosad quarter of 2009 than would
have been expected (Executive Office of the Presidd Council of Economic

Advisers, 2009). The report estimated fiscal mli#ig larger than one for a sample of

% For example, Motat all. (2012) documented the existence of hysteresiseimynamics of the
aggregate employment in Portugal (one of the castmder assistance from EU and IMF).
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OECD economies. The IMF (2010a) also states tleaetidence supports the view that
under current circumstances a well-executed fistiadulus could provided a substantial
increase in aggregate demand throughout the woddany

Figure 20 shows that the size of the fiscal stirmufthe fiscal stimulus in
percentage of the GDP) in 2008-2010 was positigelyelated with the fiscal space of
the Member States (measured by the fiscal balamtaxt base ratio — see Aizenmn,
and Yothin, 2011, data appendix B). This meanstti@fiscal stimulus were broadly in
line with the room of manoeuvre to apply discretignfiscal policy. Notably, with the
exception of Spain, the European peripheral coemtiinat are presently facing a debt
crisis applied a fiscal stimulus that was lowemtlaaerage. Figure 21 suggests that the
fiscal stimulus was positively correlated with chas in the output gap. The higher the
fall in the output relatively to its trend the stger were the fiscal stimulus applied.
Again, countries such as Greece, Ireland, Portaigdlitaly applied comparatively small
fiscal packages. Moreover, although OECD (2009mea the existence of an inverse
relationship between the size of the discretioriimgal packages and the strength of the
automatic stabilisers for OECD countries, Figure stbws the absence of such a
relationship for the EU. We use as an indicatortled strength of the automatic
stabilisers the semi-elasticity, which measure thange of the budget balance,
expressed as a percentage of GDP, for one perbange in GDP (see Girouard and
André, 2006, p. 51 — Table 9). Nonetheless, toetfat PIIGS, with the exception of
Spain, implemented small fiscal packages is agaiaaled.

Finally, Figures 23 and 24 show the relationshiwkeen the size of the fiscal
stimulus between 2009-10 as a percentage of the &ldRhe variation of the debt to
GDP ratio, and the variation of the long-term iagtrrates on government bonds in the
period from the first quarter of 2000 to the secqudrter of 2011. The evidence is that
the relationship is at most negative, meaningtthexte is no support on the data that the
fiscal stimulus applied by EU peripheral countiieshe wake of the financial crisis was

the cause of the current debt crises of the pergblteuntries.

4. Conclusions

Our findings indicate that the European sovereigbtccrisis is not entirely
linked to the state of the fundamental on the évéhe crisis, or to the fiscal stimulus
implemented on a coordinated basis by EU countries.
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These findings imply that measures such @&: the adjustment of
macroeconomic imbalances through austerity meadowesrds aggressive budgetary
consolidationp) labour market reforms to decrease firing costénerease flexibility in
working time, to make wages and labour costs megpansive to market pressures, and
to weaken unemployment benefit systems, could brootise to solve the EU debt
problem, because they are based on wrong diagnosis.

The debt crisis can be solved by economic growthremmriented towards
external demand in the peripheral countries artbtoestic demand in central countries
such as Germany, and mid inflation that lowersvilee the real value of the debt, but
this option is not available at present to the Edpgheral countries. On the contrary the
austerity measures that turn the unemploymentegendent on the state of confidence
are not solving the problemThe consequences have been a deep recessiongind hi
unemployment rates that rise doubts about the dgpaicthese countries to pay their
debt.

In fact the evidence gives no support to the vibat wwhen monetary policy
effectiveness is constrained (when short-term é@sterates reached or are close to the
lower zero bound) due to the severity of the criassit happens in the USA but also in
the EU, contractionary fiscal policy is expansigndn the contrary it is by now well
established that fiscal consolidation is typicabntractionary in the short-run (see IMF
2010b). According to IMF (2010b, p. 110), when doi@s cannot rely on the exchange
rate channel to stimulate exports (as it is thee cak euro zone countries), when
monetary policy is ineffective, because the zemelobond for interest rates in binding,
and when many countries are implemented fiscalraotibnary measures, the output
costs of fiscal consolidations are larger.

Nonetheless, some lack of consensus still remdinstahe effects in the long
run. For some, fiscal consolidation will increasafidence of investors and it will have
positive effects in the growth rate of the outpatthe long-run. We think, on the
contrary, that austerity measures that harm grawtthe present will have negative
effects in the future due to hysteresis mechanisms.

18



References

Aizenmn, Joshua, and Jinjarak, Yothin (2011), “The Fiscal Stimulus of 2009-10:
Trade Opnness, Fiscal Space and Exchange ratetiding, NBER Working
paper 17427.

Alesina, A. Roubini, N. (1992) “Political Cycles in OECD EconomiesReview of
Economic Studie$9 (4): 663-688.

Barrios, S., Iversen, P., Lewandowska, M., and Szer, R. (2009), “Determinants of
Intra-euro Area Government Bon Spreads During theari€ial Crisis”,
European Comission — Directorate General for Ecomorand Financial
Affairs.

Barro, R. (1979), “On the Determination of Public Debtlpurnal of Political
Economy87 (5): 940-971.

Bohn, H. (1998), “The Behavior of U.S. Public Debt and Be§", Quarterly Journal
of Economics113 (3): 949-963.

Calvo, G. (1988), “Servicing Public Debt: The Role of Expéictas”, American
Economic Reviewr8 (4): 647-661.

Cameron, D. (1978), “The Expansion of the Public Economy: a carapve
analysis” American Political Science RevieW2 (4): 1243-1270.

Christiano, Lawrence, Eichenbaun, Martin, and Rebelo, Sérgio(2011), “When Is
the Government Spending Multiplier Large?”, JoumfaPolitical Econmy, 119
(1): 78-121.

Dadush, U. , Aleksashenko, S., Ali, S., Eidelman,.VNaim, Stancil, B., and

Subacchi, P. (2010), Paradigm Lost — The Euro in CrisisCarnegie
Endowment for International Peace.

De Grauwe, P.(2011a), “The Governance of a Fragile Eurozor@ZPS Working
Document.

De Grauwe, P.(2011b), “Only a More Active ECB.CEPS Working Document.

Detragiache, Enrica, and Spilimbergo, Antonio (2001), “Crisis and Liquidity:
Evidence and InterpretationMF Working Paper2.

Easterly, William (2001), “Growth Implosions and Debt Explosions: Qwoowth

Slowdows Cause Public Debt CrisisTpntributions to Macroeconomic4d
(1): 1-24.

19



Eaton, J., and Gersvitz, J.(1981), “Debt with Potential Repudiation: Theorkeaad
Empirical Analysis”,Review of Economic Studjet8 (2): 289-309.

Eggertsson, Gaut (2011), “What fiscal policy is Effective at Zerotérest rates?”,
NBER Macroeconomic Annual. University of Chicag@$%.

European Comissaion — Directorate-General for Econmic and Financial Affairs
(2009a), “The EU’'s Response to support the Realn&wy during the
Economic Crisis: an Overview of Member Sates’s vecp Measures.”
Occasional Papersb1.

European Commission— Eccnomic and Fiscal Affair (2009b),“Economic Crisis in
Europe: Causes, Consequences and Respoisgsfean Economyb.

European Commission — Economic and Fiscal Affai2009c),“Economic Crisis in

Europe: Causes, Consequences and Respoisgsfean Economyr.

Executive Office of the President Council of Economn Advisers (2010), “The
Effects of Fiscal Stimulus: A Cross-Country Persgpet, Sptember 10.

Feder, Gershom, andUy, Lily V. (1985), “The Derterminats of International
Creditworthiness”Journal of Policy Modelling7 (1): 133-156.

Fernandes, A. L. C., Mota P. R. (2011), “The Roots of the Eurozone Sover&ght
Crisis: PIGS vs Non-PIGSRanoeconomicys$, Special Issue: 631-649.

Frank, Charles R., and Cline, William R. (1971), “Measuring od debt Servicing
Capacity: An Application of Discriminant AnalysisJpurnal of Internacional
Economicsl (3): 327-244.

Girouard, Nathalie, and André, Christophe (1996), “Measuring Cyclically-Adjusted
Budget Balances for OECD CountrieQQECD — Economics Department
March 30.

Gordon, Robert J., and Krenn, Robert (2010), “The End of the Great Depression
1939-41: Var Insight on Policy Contributions andgdal Multipliers”, NBER
Working paperl6380.

Hall, Robert E. (2009), “By How Much Does GDP Rise if the Government Buys
More Ouput?”NBER Working papet5496.

Hausman, J. A. (1978), “Specification Tests in EconometricBGonometrica46 (6):
1251-1271.

Hemming, Richard, and Petrie, Murray (2000), “A Framework for Assessing Fiscal
Vulnerability”, IMF Working Papei52.

Hibbs, D. (1977), “Political Parties and Macroeconomic PglicAmerican Political
Science Review'1l (4): 1467-1487.

20



IMF (2010a), “Effects of Fiscal Stimulus in Structukabdels”, IMF Working Paper
10/73.

IMF (2010b), “Will it Hurt? Macroeconomic Effects ofdéial Consolidation”World
Economic Outlookchap. 3.

Krugman, Paul (2012), End This Depression Nowew York, W. W. Norton &
Company, Inc

Lausev, Jelena, Stojanovic, Aleksandar, and Todoraw, Natasa (2011), “The
Determinats of Debt Resheduling in eastern Europ@amntries”, Economic
Annals 56 (188): 7-31.

Lindbeck, A. (1976), “Stabilization Policies in Open EconomieghwEndogenous
Politicians”, American Economic Review?2 (2): 1-19.

MacRae, D (1977), “A Political Model of the Business Cyclelpurnal of Political
Economy85 (2): 239-263.

Manasse, Paolo, Roubini, Nouriel, and Schimelpfenning (2003), “Predicting
Sovereign Debt CrisisIMF Working Pape221.

McFadden, D., Eckaus, R., Feder, G., Hajivassiliowy., and O’Connel, S.(1985),
“Is there Life After Debt? An Econometric Analysi§the Creditworthiness of
Developing Countries”International Debt and theDeveloping Countriek
Cuddington and G. Smith (eds.). Washington, TheltVBank.

Myrdal, G. (1960),Beyond the Welfare Statéale University Press.

Newey, W. K, and West, K. C (1987), "A Simple, Positive Semi-definite,
Heteroskedasticity and Autocorrelation Consistenbvaliance Matrix",
Econometricab5 (3): 703—-708.

Nordhaus, W. (1975), “The Political Business CycldReview of Economic Studjet
(2): 169-190.

OECD (2009),Economic OutlookMarch.

Reinhart, C. and Rogoff, K.(2009a), “The Aftermath of Financial Crisis&merican
Economic Revieyd9 (2): 466-72.

Reinhart, C. and Rogoff, K. (2009b), This Time is Different — Eight Centuries of
Financial Folly, Princeton University Press, Princeton.

Roggoff, K., (1990), “Equilibrium Political Budget Cycles’American Economic
Review 80 (1): 21-36.

Romer, David (2012), “What Have We Learned about Fiscal Polront the Crisis”,
in In the Wake of the Crisi©livier Blanchard, David Romer, Michael Spence

21



and Joseph Stiglitz eds, The MIT Press, Cambriblige,57-65.

Roubini, N., Sachs, J. D.(1989), “Political and economic determinants of detd
deficits in the industrial democraciesEuropean Economic Review3 (5):
903-933.

Schneider, C. J.(2010), “Fighting with one Hand Tied Behind the Ba®olitical
Budget Cycles in the West German Sat€siblic Choice 142 (1-2): 125-150.

Shi, M., Svensson, J(2006),“ Political budget cycles: Do they differ across coies
and why?” Journal of Public Economi¢c®0 (8-9): 1367-1389.

Solow, Robert(2012), “What Have We Learned about Fiscal Polioyf the Crisis”,
in In the Wake of the Crisi©livier Blanchard, David Romer, Michael Spence
and Joseph Stiglitz eds, The MIT Press, Cambriblige,57-65.

World Bank (2005),Public Debt and Its Determinants in Market Acessitaes

22



Table 1.Government Debt to GDP Summary Statistics

Countries Mean Max Min. Std. Dev.
Austria 68.19 74.82 59.38 3.11
Belgium 99.05 114.13 85.84 7.88
Bulgaria 37.14 80.87 13.85 22.53
Cyprus 63.37 71.53 49.30 6.01
Czech Republic 29.34 40.32 16.67 5.69
Germany 66.51 83.24 58.04 6.26
Denmark 42.45 56.09 23.49 8.89
Estonia 5.15 7.14 3.24 1.01
Spain 49.33 65.68 35.22 8.50
Finland 41.06 47.80 30.71 421
France 66.30 85.36 56.39 8.36
Greece 108.06 152.97 95.07 16.10
Hungary 64.85 83.58 51.51 9.48
Ireland 42.28 101.72 24.46 21.17
Italy 110.19 121.15 104.38 4.56
Lithunia 22.76 38.19 14.60 6.48
Luxemburg 8.84 20.40 5.51 4.75
Latvia 18.33 45.68 8.89 11.32
Malta 65.28 73.16 55.99 4.76
Netherlands 53.87 63.34 45.27 5.39
Poland 46.03 55.86 35.91 5.18
Portugal 64.42 105.82 50.33 13.53
Romania 20.26 34.30 11.70 5.99
Sweden 46.98 61.61 35.26 6.82
Slovenia 29.08 45.04 22.92 5.18
Slovakia 38.93 51.29 25.40 7.80
United Kingdom 47.17 79.98 36.99 12.98
All 50.19 152.97 3.24 28.11

Table 2. Government Primary Surplus to GDP Summary Stasistic

Countries Mean Max Min. Std. Dev.
Austria -1.78 0.97 -10.28 1.80
Belgium 3.14 8.65 -7.41 3.28
Bulgaria 2.63 7.83 -13.00 3.56
Cyprus 0.70 13.94 -14.19 5.32
Czech Republic -3.11 4.16 -10.49 2.65
Germany 0.44 11.50 -5.46 2.44
Denmark 4.00 7.41 -2.01 2.88
Estonia 0.94 10.53 -8.38 2.73
Spain -0.01 4.43 -16.05 451
Finland 4.64 10.12 -2.19 3.31
France -0.75 241 -4.94 1.93
Greece -0.90 6.68 -10.08 3.64
Hungary -0.58 39.64 -8.32 6.59
Ireland -2.41 7.18 -34.60 9.47
Italy 1.88 6.27 -0.61 1.77
Lithunia -1.71 212 -8.26 2.48
Luxemburg 2.38 7.20 -1.32 2.40
Latvia -1.71 251 -9.18 2.85
Malta -0.84 1.99 -6.51 1.56
Netherlands 1.25 5.85 -3.17 2.52
Poland -1.53 0.35 -4.03 111
Portugal -1.25 2.97 -6.82 2.58
Romania -0.37 5.65 -9.30 2.99
Sweden 3.43 7.80 0.59 1.93
Slovenia -0.61 2.02 -3.92 1.45
Slovakia -3.69 1.42 -13.31 3.49
United Kingdom -1.48 4.29 -9.91 3.48
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All 0.10 39.64 -34.60 4.14
Table 3.Unemployment Rate Summary Statistics

Countries Mean Max Min. Std. Dev.
Austria 6.58 7.61 5.40 0.55
Belgium 7.70 8.83 6.27 0.69
Bulgaria 11.67 20.14 5.04 4.53
Cyprus 4.66 7.34 3.10 1.01
Czech Republic 8.44 10.29 5.24 1.34
Germany 8.79 11.81 5.89 1.81
Denmark 4.81 6.38 2.29 1.08
Estonia 10.20 18.84 4.00 3.88
Spain 12.52 21.06 8.01 4.14
Finland 8.80 13.54 6.19 1.86
France 8.50 9.57 7.18 0.64
Greece 10.19 16.84 7.44 1.85
Hungary 7.48 11.37 5.55 1.83
Ireland 6.40 14.81 3.68 3.63
Italy 7.99 10.76 5.96 1.11
Lithunia 9.48 19.21 2.96 4.76
Luxemburg 4.06 6.08 2.30 1.21
Latvia 10.66 20.74 5.58 4.19
Malta 6.85 8.38 5.87 0.54
Netherlands 4.78 6.57 251 1.17
Poland 15.26 20.16 9.33 3.57
Portugal 7.26 12.45 3.66 2.36
Romania 7.01 11.79 3.80 2.23
Sweden 6.08 8.90 3.51 1.60
Slovenia 10.02 12.18 6.54 1.57
Slovakia 13.24 18.99 7.43 3.64
United Kingdom 5.76 7.99 4.68 1.12
All 8.34 21.06 2.29 3.69

Table 4. GDP Growth Rate Summary Statistics

Countries Mean Max Min. Std. Dev.
Austria 1.93 9.82 -7.23 2.96
Belgium 1.65 5.00 -4.21 1.84
Bulgaria 3.22 8.27 -7.58 4.06
Cyprus 2.85 5.69 -3.05 2.04
Czech Republic 3.25 7.58 -5.06 2.93
Germany 1.27 4.94 -6.82 2.65
Denmark 0.92 4.40 -7.97 2.71
Estonia 4.84 11.57 -16.58 7.41
Spain 2.30 5.82 -4.51 2.45
Finland 2.36 6.59 -9.67 3.77
France 1.40 4.30 -3.94 1.73
Greece 1.67 7.42 -8.60 3.88
Hungary 2.19 6.41 -7.96 3.25
Ireland 3.04 12.40 -8.31 4.76
Italy 0.60 4.12 -6.66 2.33
Lithunia 4.62 11.57 -15.76 6.77
Luxemburg 3.27 11.88 -7.81 3.89
Latvia 4.28 13.96 -18.56 8.45
Malta 2.21 9.30 -4.02 3.00
Netherlands 1.64 4.73 -4.51 2.15
Poland 3.98 7.55 -0.25 2.08
Portugal 0.90 4.39 -4.00 1.85
Romania 3.80 11.64 -8.66 4.97
Sweden 2.44 7.59 -6.87 3.22
Slovenia 2.88 7.79 -9.53 3.94
Slovakia 6.53 18.64 -2.89 4.64
United Kingdom 1.65 4.55 -5.90 2.38
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All 2.65 18.64 -18.56 4.13
Table 5.Real Interest Rate Summary Statistics
Countries Mean Max Min. Std. Dev.
Austria 4.18 5.53 2.86 0.68
Belgium 4.26 5.58 3.14 0.64
Bulgaria 5.73 7.62 3.47 1.18
Cyprus 5.28 7.78 3.97 1.17
Czech Republic 4.61 7.48 3.18 1.02
Germany 3.94 5.20 2.40 0.72
Denmark 4.16 5.63 2.49 0.77
Estonia 6.62 10.77 3.77 2.19
Spain 4.36 5.49 3.15 0.62
Finland 4.13 5.43 2.67 0.71
France 4.11 5.37 2.77 0.65
Greece 5.45 15.13 3.37 2.37
Hungary 7.55 10.30 5.90 0.92
Ireland 4.80 10.41 3.14 1.37
Italy 4.47 5.56 3.37 0.55
Lithunia 6.32 14.60 3.49 2.93
Luxemburg 4.20 5.51 2.75 0.68
Latvia 6.58 13.63 3.60 2.64
Malta 4.96 6.32 3.97 0.69
Netherlands 4.09 5.35 2.63 0.68
Poland 6.74 11.50 4.63 1.90
Portugal 4.69 9.66 3.26 111
Romania 7.32 11.12 6.72 0.86
Sweden 4.11 5.53 2.54 0.83
Slovenia 5.65 9.66 3.67 2.19
Slovakia 5.24 8.42 3.10 1.54
United Kingdom 4.50 5.28 3.20 0.61
All 5.11 15.13 2.40 1.73
Table 6.Public Expenditures Rate Summary Statistics
Countries Mean Max Min. Std. Dev.

Austria 51.1 60.0 47.6 2.4
Belgium 50.5 59.3 47.0 2.3
Bulgaria 38.8 49.2 29.5 3.6
Cyprus 62.7 80.3 40.0 12.7
Czech Republic 44.7 51.6 40.2 25
Germany 46.7 51.8 37.7 2.3
Denmark 54.5 58.8 50.3 24
Estonia 36.8 46.7 31.8 3.7
Spain 39.2 45.9 36.6 25
Finland 50.1 57.9 46.5 2.8
France 53.3 58.3 50.6 1.8
Greece 45.8 57.7 40.2 3.7
Hungary 49.6 57.4 43.6 3.1
Ireland 38.7 73.5 30.2 9.9
Italy 48.2 51.4 42.2 1.8
Lithunia 36.4 48.0 30.3 4.0
Luxemburg 40.2 48.6 35.3 3.0
Latvia 37.4 47.4 30.2 3.9
Malta 35.3 51.8 18.2 9.8
Netherlands 46.5 51.6 43.3 2.2
Poland 42.8 47.2 38.9 1.7
Portugal 45.4 53.4 34.9 3.8
Romania 33.6 37.8 30.0 1.8
Sweden 54.5 58.0 50.1 1.9
Slovenia 45.5 51.7 38.9 2.5
Slovakia 50.0 75.3 34.0 11.5
United Kingdom 44.2 51.9 38.1 3.7
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All

45.3

80.3

18.2

8.5
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Table 7: Estimation Results - Dependent Variable: PublibtDéariation as a Percentage of GDP

1.331

Model | Model Il Model HlI Model I
Variables Baseline Cyclical State of the Econom Crisis PIIGS
Coef. t-statistit Coef. t-statistit Coef. t-statistit Coef. t-statistit

Bo 0.410 0.468 -0.027 -0.315 -0.045 -0.05p 0.967
DEBT; ;4 -0.013 -1.181 -0.005 -0.476| -0.014 -1.194 -0.028** -2.488
PDEFICIT;, -0.138** -3.892 - - - -
AU; ¢ - - 0.138* 1.655 0.159* 1.75 0.100* 1.620
AEXP;; - - 0.077** 2.564 0.052** 2.181 0.051** 2.385
RIR;; 0.141* 2.252 0.198*** 3.266 0.218*** 3.190 0.119* 2.063
GDPGR;, -0.045* -1.603 -0.044* -1.732 -0.103** -3.175 -0.04* -1.673
OPEN;; -0.110 -1.222] -0.145 -0.232 0.086 0.12p -0.253 -0.417
FDI;, -0.003 -1.223] -0.002 -0.988| -0.001 -0.52B -0.002 -1.125
ELECT;; -0.081 -0.684] -0.002 -0.014] 0.007 0.07B -0.130 -1.265
DEBT;;—y X CRISIS;, - - - - 0.016** 2.078 - -
PDEFICIT;, X CRISIS;, - - - - - - - -
AUj;¢ X CRISIS; - - - - -0.103 -0.516 - -
AEXP;; X CRISIS; ; - - - - 0.054 0.767 - -
RIR;; X CRISIS; - - - - -0.045 -0.447 - -
GDPGR;, % CRISIS;, - - - - 0.057 1.020 - -
OPEN;, X CRISIS;, - - - - -0.316 -0.860 - -
FDI;y X CRISIS; ¢ - - - - -0.007 -0.747 - -
ELECT;; X CRISIS;, - - - - -0.014 -0.030 - -
DEBT;,_; X PIIGS, - - - - - 0.047* 2.037
PDEFICIT;, X PIIGS, - - - - - - -
AUy, X PIIGS;, - - - - - -0.029 -0.104
AEXP;; X PIIGS;; - - - - - 0.066 1.041
RIR;; X PIIGS;, - - - - - -0.092 -0.547
GDPGR;; X PIIGS;, - - - - - -0.322%%% -3.877
OPEN,, X PIIGS;, - - - - - 0.040 0.020
FDI;; X PIIGS;, - - - - - 0.010 0.733
ELECT;, X PIIGS;, - - - - - 0.730* 1.620
No. Observations/ No. Countries 1215/27 1215/27 1215/27 1215/27
Time Fixed Effects/ Country Fixed Yes/ Yes Yésehs Yes/ Yes Yes/ Yes
R? 0.388 0.370 0.378 0.420
DW 2.148 2.000 2.035 2141
F-statistic 9.400 8.375 7.868 9.510

=+ and * indicate significance at 1, 5 and J@&rcent respectively;t-statistics based on White cross-section consistantlard errors.
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Table 8: Correlation between Fundamentals

DEBT;  PDEFICIT GDPGR; SDEBT, CA; ECONST; PDEBT, ERI;
DEBT; 1
-0.091
PDEFICIT; (0.66) 1
GDPGR;  0.699%* (-8'3197; 1
(0.001) '
0.692%*+ 0.040 §
SDEBT; 0.522%* 1
(0.000)  (0.847) (0.007)
0.215 0.150 y 0.257
CA; 0.537*** 1
(0.301)  (0.472) (0.005) (0.214)
-0.429**  -0.115 0.632** -0.197 )
ECONST; 0.415** 1
(0.032) (0.582)  (0.000) (0.346) (0.039)
PDEBT -0.278 0.186 -0.355*  0.009 0.383* -0.120 1
i (0.181)  (0.370)  (0.081) (0.962) (0.058) (0.566)
ERI -0.275 0.265 0.175  -0.020 -0.144 0.457**  -0.073 1
i (0.187)  (0.200)  (0.402) (0.924) (0.501) (0.021) (0.7259)

P-valuesin brackets.

*x *% and * indicate significance at 1, 5 and X&rcent respectively

Source:Authors’ calculations

Table 9: Estimation Results - Dependent Variable: Variatibthe long-term real interest rate on
government bonds (2007:02-2011:02)

Variables Model | Model Il
Bo -3.064 -2.882
(-1.721) (-1.324)
DEBT; 0.042 0.040
(1.439) (1.310)
CA; -0.164** -
(-2.444)
PRIMDEFICIT; -0.088 -0.109
(-0.699) (-0.721)
ERI; 0.030 -0.016
(0.9361) (-0.443)
ECONST; - 0.500%**
(2.335)
PRIVDEBT; - 0.008
(0.543)
R? 0.371 0.184
DW 3.075 2.099
F-statistic 2.955 1.130

t-statistics, based on the Newey-West (1987) praeedo account for heteroscedasticity and
autocorrelation, in brackets.

*x +* and * indicate significance at 1, 5 and J@rcent respectively.
Source:Authors’ calculations
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Table 10: Aggregate Discretionary Stimulus in the EU over Begiod 2009-10

2009-10 2009

Measures Igg;?j?ﬁ; Measures Increased ., . E T ¢ T

aimed at aimed at investment 5 8 c 8
Country households O%;ﬁg?r business expenditure G(g)P g,_ S % IS

(%GDP) 4 cppy (%GDP) (% GDP) VR £
Austria 2.6 0.2 0.2 0.5 3.5 22 78
Belgium 0.9 0.5 0.1 0.3 1.8 50 50
Bulgaria 0.0 0.0 0.0 0.1 0.1 - -
Cyprus 0.0 0.0 0.0 1.8 1.8 100 0
czeoh 0.1 1.1 0.5 0.5 2.2 50 50
epublic
Germany 1.5 0.5 0.8 0.9 3.6 43 57
Denmark 0.0 1.0 0.1 0.4 1.5 75 25
Estonia 0.0 0.5 0.0 0.1 0.6 100 0
Spain 1.6 0.1 1.4 0.9 4.0 43 57
Finland 2.6 0.0 0.7 0.4 3.8 35 65
France 0.2 0.1 0.4 0.3 1.0 70 30
Greece 0.3 0.0 0.0 0.0 0.3 - -
Hungary 0.0 0.0 0.0 n.a. 0.0 - -
Ireland 0.8 0.2 0.4 0.0 1.4 60 40
Italy 0.2 0.4 0.5 0.1 1.2 100 0
Lithuania 0.0 0.0 0.0 n.a. 0.0 - -
Luxemburg n.a. n.a n.a 1.7 n.a 8 92
Latvia 0.6 0.0 0.3 0.1 0.9 - -
Malta 0.4 0.0 0.2 0.6 1.2 81 19
Netherlands 1.6 0.4 0.2 0.5 0.5 44 56
Poland 1.2 0.0 0.4 1.2 2.8 30 70
Portugal 0.4 0.2 0.4 0.3 1.3 100 0
Romania 0.1 0.0 0.2 n.a. 0.3 - -
Sweden 0.4 1.8 0.4 0.6 3.2 43 57
Slovenia 0.0 0.8 0.2 1.2 2.2 83 17
Slovakia 0.6 0.2 0.2 0.2 1.2 100 0
UK 1.7 0.3 04 0.2 2.6 29 71

Source: European Commission — Directorate-genemaEtonomic and Financial Affair — European Econom@ccasional
Papers51 (July 2009), anBturopean Economyb.
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Figure 2. Average Debt to GDP across EU-27
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Figure 3. AveragePrimary Deficit to GDP across EU-27
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Figure 4. Average GDP Growth Rate across EU-27
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Figure 6. Average Real Interest Rate across EU-27
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Figure 8. Public Debt to GDP Ratio in the EU-27 and its Com@iots
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Figure 9. Public Debt to GDP Ratio in the PIIGS and its Comgts

10

2000Q2
200004
2001Q2
2001Q4
2002Q2
200204
2003Q2
200304
2004Q2
2004Q4
2005Q2
2005Q4
2006Q2
200604
2007Q2
2007Q4
2008Q2
200804
2009Q2
200904
2010Q2
201004
2011Q2

mmm Unemployment variation (left scale)
B Public expenditures variation (left scale)
I Real interest rate on public debt (left scale)
GDP rate of growth (left scale)
—— Variation of Public debt to GDP ratio (right scale)

Source:Authors’ calculations

(Note: Each column represents the contribution axthefactor to quarterly
change of the debt to GDP ratio. A positive valusans that a given factor
contributed to an increase of the debt to GDP r#timegative value means
that a given factor contributed to a decrease efitbt to GDP ratio)

35



Figure 10.Public Debt to GDP Ratio in the EU (2007:02)
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Figure 11.Primary Surplus to GDP Ratio in the EU (2007:02)
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Figure 12.Avg. Real Growth Rate of GDP (2007:02)
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Figure 13.Current Account in Percentage of the GDP (2007)
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Figure 14.Employment in Construction Sector (2007)
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Figure 15.Mortgage Debt in Percentage of the GDP (2007)
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Figure 16.Employment Rigidity Index — World Bank (2007)
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Figure 17.Bi-variate Relationship between Public Debt Vapatand Fundamentals
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Debt to growth . in the rigidity
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GDP ratio - rate : construction index —
(2007:02) GDP r.atlo (2000:01- public .debt pe;centage exchange sector of GDOP World Bank
(2007:02) 2011:02) (2007:02) of GDP rate (2007) (2007) (2007) (2007)
(2007)
Variation
of debt to 0.11 -0.28 0.044 0.01 -0.20 0.02 0.43** 0.36* 0.002
GDP ratio
(2007:02- (0.52) (-1.38) (0.21) (0.04) (-0.98) (0.09) (2.29) (1.86) (0.01)
2011:02)

t-statistics in brackets
** o+ and * indicate significance at 1, 5 and J&rcent respectively.
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Figure 18.Bi-variate Relationship between Variation of theaR&verage Interest Rate Paid on
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Current
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Debt to growth ; in the rigidity
. budget to term balance — effective . debt — % .
GDP ratio DP rati rate blic deb h construction f GDOP index —
(2007:02) Gzoo a0 (200001 PUDICOCH  perceniage - excharge " sector 0 ZGOOO world Bank
(2007:02) 501107y ~ (2007:02)  of GDP - rate (2007) 547 (2007) (2007)
(2007)
Variation
of the real
interest rate
on 0.27 -0.16 0.04 0.01 -0.46** -0.11 0.40** 0.02 0.08
go‘é%fr':d";em (1.34) (-0.75) (0.21) (0.09) (-2.47) (-0.06) (2.09) (0.09) (0.41)
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2011:02)

t-statistics in brackets

*** ** and * indicate significance at 1, 5 and J&rcent respectively.
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Figure 19.Size of the Fiscal Stimulus
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Figure 20.Bi-variate Relationship between the Fiscal Stimalnd the Fiscal Space
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Figure 21.Bi-variate Relationship between the Fiscal Stimaod the variation in the Output GAP
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Figure 22.Bi-variate Relationship between the Fiscal Stimand the Size of the Automatic Stabilisers
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Figure 23.Bi-variate Relationship between the Fiscal Stimualnd the Variation of the Debt to GDP

Ratio

90
™
S
= 80
b=, @ |Ireland
N
) 70
é
o 60
o @ Gleece
2
-E 50
& 40 @ Portugal
% O |Latvia O UK
)
o —O—
b 20 € Lithuaryg Y Denma LLDJQ%
=) . \_e Germ
S 10 O-Hungary 8 gt'zg/ak%e(l%mm O-Czech-ReP-Potand il
S O Malta O Finland
= O Estonfia O Cyprus O Austria
©
r;: O Bulgaria O Sweden

-10

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Fiscal Stimulus 2009-2010 (% GDP)

Figure 24.Bi-variate Relationship between the Fiscal Stimaod the Variation of the Lon-Term Real

Interest Rate on Government Bonds
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