The
University
o Of

= -n,‘-_“ u}:_.'!?- Bhe&i{“:ld.

This is a repository copy of The sustainability of European external debt: What have we
learned?.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/86451/

Version: Accepted Version

Article:

Cuestas, J.C., Gil-Alana, L.A. and Regis, P.J. (2015) The sustainability of European
external debt: What have we learned? Review of International Economics. ISSN
1467-9396

https://doi.org/10.1111/roie. 12175

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose o
| university consortium eprints@whiterose.ac.uk
WA Universiies of Leeds, Sheffield & York https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

The sustainability of European external debt:
What have we learned?

Juan Carlos Cuestas Luis A. Gil-Alana Paulo José Regis
University of Sheffield University of Navarra Xi'an Jiaotong-
UK Spain LiverpoolUniversity
China
Abstract

In this paper we aim to analyse the level of suostaility of external debt and, more
importantly, how it has changed for a number ofdp@an economies. Given the severity
of the crisis since 2008, we argue that the patkxtérnal debt burdens may have changed
since the start of the crisis, given the concebwmitidebt accumulation in most countries.
We follow the advice of Bohn (2007) and analyse taction of present debt
accumulation to past debt stock, incorporatingpbssibility of endogenously determined
structural breaks in this reaction function. Wedfithhat structural breaks happen in most
cases after 2008, highlighting the importance of plodicy measures taken by most
governments.
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1. Introduction

In the wake of the recent financial crisis of 2711, many countries have taken
austerity measures in order to reduce debt levm) sovereign and external. These
policies have been motivated by high levels of detmumulation and the need for some
peripheral European countries to be bailed outheyEuropean Union (EU) in a move to
reduce their debt burdens and lower the risk prexhibeir bonds. Whether these increases
in accumulated debt, both sovereign and extermal,dae to a more integrated market
(Blanchard, 2007, and Blanchard and Giavazzi, 2@82)o over-optimism during the
“Great Moderation” (Blanchard and Milesi-Ferre®)10, and Jaumotte and Sodsriwiboon,
2010), the need for action is justified.

These austerity measures have aroused a conselelaftee of controversy, not
only about whether or not they have had the desffatt but also about whether they are
even effective at all. Austerity measures aimingréduce sovereign debt by cutting
expenditure and increasing taxes may arguably tattfieccurrent account and the stock of
net foreign assets and external debt. In factetleesome controversy regarding whether or
not austerity measures have an impact on the duamount, though lately Atoyan et al.
(2012) have shown that austerity measures actlagak on capital inflows in Europe.
Cuestas et al. (2014) have also analysed this isstuéor the fiscal balance in Europe,
finding strong evidence of structural breaks aftex ignition of the crisis. In addition,
Taylor (2013) argues that the current account mefie the ignition of the crisis, due
fundamentally to the connection between capitdbw$ and credit expansion (see also
Carvalho, 2014). This is because the contractiofisoal policies being applied reduce
aggregate demand and income, and hence consumibtionoome drops, fewer products
will be imported and fewer products will be proddce® satisfy the demand of other
countries. This point is particularly relevant, g@nthese measures have also caused a
contraction in the availability of credit, for imstce for companies to keep producing, and
so production has fallen and unemployment has.risen

This paper analyses the potential presence oftataldreaks and changes in the
degree of sustainability of the external debt inselection of EU countries. More
importantly, we are interested in spotting any d&anin the time series properties of net
foreign assets and external debt, in particulannduthe crisis. Hence, although our
hypothesis is linked to the analysis of sustainmgbibur concern lies in analysing whether
the persistence of shocks to external debt declmadcreased after 2008. This is arguably

both relevant and important, as we may be abl&ééd some light on the effects of policy
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measures on the international financial positionaofgiven country. Although some
countries have net credit positions (see Figurasdl?) it is interesting to analyse how past
stocks feed into the growth rate of the variabheFigure 1, where the net external debt is
displayed as a percentage of GDP, we observe nhiei cases of Germany, Ireland and
Luxembourg there is an increased exposure to ¢apitedlows and increased dependence
on them. A similar picture arises from Figure 2, wehaet international investment
positions as a percentage of GDP are present&xialso a good exercise to compare the
behaviour of the variables in countries with delithweountries with credit positions in
order to gain some insights into the policy meastnat can be applied or exported from
one country to another. Hence, the focus of theepapon analysing the evolution of the
debt positions in Europe with a focus on the coestwhere debt positions keep rising. In
order to test for this, we make use of a recent aggbr developed by Bohn (2007).
Basically, Bohn (2007) questions the use of teststlie order of integration of the
variables and cointegration tests. According to ,hihe transversality condition (TC)
obtained from the intertemporal budget constralB{C§, may hold for any order of
integration of deficits. So although these testy ftpa of interest as they can provide an
idea of the time series properties of deficits f@eenstance, Holmes, 2004, Cunado et al.,
2010, Cuestas, 2013, and Cuestas and Staehr, @EBropean transition economies and
Christopoulos and Leon-Ledesma, 2010, for the UBg, interpretation in terms of
sustainability of debt needs to be taken with &lpiof salt (Cuestas, 2013).

We test for the sustainability of external déde Bohn, and for structural changes
in the persistence of shocks to the net internatiamvestment position and net external
debt, by means of using unit root and fractionaégnation tests along with potential
breaks, using quarterly data with enough obsemsatjme and post-2007 to discover the
effects of the crisis on the evolution of exterdabt burdens. The focus on fractional
integration relies first on the fact that it allo@smuch higher degree of flexibility in the
dynamic specification of the data. Moreover, it @gothe abrupt change observed in the
AR-based unit root tests around the case of thedd®ficient equal to or higher than 1. In
fact, one of the advantages of fractional integrais that it is rather smooth around the
order of integration, which may be smaller thanyago or higher than 1. On the other
hand, fractional integration and structural breaks issues which are intimately related
with many authors suggesting that fractional indéign might be an artificial artefact
generated by the presence of breaks in the datahthee not been taken into account
(Diebold and Inoue, 2001; Granger and Hyung, 2@44;). Another innovation of the



present paper is the variables which are analyskie the earlier literature focuses on the
net international investment position of the courdr its net foreign assets, whose first
differences are the current account plus valuatobranges, we also look at the
sustainability and the structural changes of theemeernal debt of the country. The latter
only includes assets which generate a repaymeidatioln and excludes others such as
foreign direct investment.

The rest of the paper is organised as follows. fidy section briefly summarises
the literature. Section 3 explains the conceptustanability of debt, taking into account
Bohn’s (2007) criticism. In Section 4, we summaitise econometric methods applied in
the paper. In Section 5, we go through the resultsprovide a thorough discussion, while

in Section 6 we draw some conclusions.

2. Brief literature review

A number of studies have analysed the sustainalofidebt using Bohn’s (2007)
paper as a base model (see for instance Bajo-Fait@b 2014, and Durdu et al. 2013 and
the references therein). However, these studiesuiuseal observations and either neglect,
in most cases, the effects of the financial crisisf the post 2007 years are included, they
find no evidence of breaks in that period. In tostext, Durdu et al. (2013) estimate panel
error correction models for 50 countries, betweenforeign assets and net exports (1970-
2006), finding that weaker fundamentals tend tocexaate the problem of external debt
sustainability. On the other hand, Bajo-Rubio et(a014) estimate an error correction
model between net foreign assets and net expar@ fwoup of OECD countries using a
time series dimension only, and finding less pramgisesults for the European peripheral
economies. To the best of our knowledge only Schadeal. (2013) use quarterly
observations until 2011, but no formal tests faaks are performed.

Although the consideration of structural breaks hasbeen widely spread in the
literature of debt sustainability, studies of debtes, and especially the European debt
crisis contagion since 2008, found a motivationtle sudden change in economic
fundamentals after 2008. European sovereign debis anitially came as a surprise,
including to policy makers, since economic actividlomestic and external debt were
positive indicators in most of Europe previous @)&. Unsustainability of external debt
may prove to increase contagion. Beirne and Fraez@013) followed a before and after
2008 approach for the period 1999-2011 in 31 coesto study changes in risk, and found

that contagion was present in the European soverdept crisis. Gomez-Puig and
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Sosvilla-Rivero (2013), employed a Granger-caugadir-wise analysis of bond yield
rates using daily data in five European countniemf1999 to 2010, and identified the post
2008 global crisis period as highly relevant in tdefisis where contagion is an important
characteristic.

Another line of the literature has focused on asialy the structural breaks in the
long run relationship between interest rates, @yaen motivated by the occurrence of the
financial crisis around 2008. Basse (2013) examib@gear government bond yields in
six European countries (1999-2011, monthly). Hsulis based on unit root tests with a
structural break indicate, as in Siklos and Wol&07), the existence of persistence in the
time series; however, little evidence of structukakaks is found when analysing
cointegrating relationships in the interest rate®m@g pair-wised countries. On the other
hand, Kunze and Gruppe (2014), looking at the ioglahip of professional forecast and
observed interest rates, found a structural breakl the timing of the break in this
relationship coincided with the beginning of theaincial crisis in late 2008. Moreover,
Sibbertsen et al. (2014) tested for a break inpthesistence of government bond yield
spreads between four large EU countries compare@etonany, finding evidence of a
break (between 2006 and 2008) and also an inciegsersistence. They use Sibbertsen
and Kruse's (2009) test which departs from a foaal integration framework and allows
for a more flexible order of integration than thraditional 1(0)/I(1) dichotomy. On the
contrary, the literature so far on external delst@nability does not consider any change
post-crisis.

3. The concept of sustainability of debt and struciral change

Sustainability of debt is a concept which hasaated the attention of policy
makers and economists alike in the last decadécplarly after the crisis that started in
2008.

Before Bohn’s (2007) seminal contribution, the aéentegration and cointegration
tests was popular as were tests for the ordertegiation of the variables to assess the
sustainability of debt. This arose from the ideaToéhan and Walsh (1988, 1991) and
Husted (1992) that a country is solvent, and tleeefulfils a necessary condition for
sustainability, when its deficit is stationary.

However, Bohn (2007) explains and justifies why thC may hold for any
arbitrary order of integration of a deficit as awvil variable. The IBC implies that the

current debt stock is equal to the present valiexpécted future deficits,
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B: = Z?°=1Pi E.(AB¢yi), (1)

whereB; is the external credit stock (a positive sign meagsedit position) i, andp is

the discount factor, so this relation holds if,

limy e p"E¢(B1n) = 0. (2)

Since | p| < 1, according to Bohn’s (2007) proposition 1, &ipn (2) holds for
any order of integration oB;. Even if the debt stock or the deficit is not coaace
stationary, it cannot be concluded that we havasa of debt unsustainability. Rather, debt
is sustainable, in the sense that the TC holdsnwhe debtor does not accumulate debt
carelessly. Therefore, Bohn’s third propositionjalves estimating the following reaction

function,
AB; = aB;_; + &, 3)

and comparing the values of the estimatealith the interest rate. Note thaB; is deficit
or flow of debt. However, the crucial factor isd@scertain whether the TC holds, in order
to assess whether the debt path is sustainabl@rdiog to Proposition 3 on pages 1844-
45 in Bohn (2007), the TC holds far< 0, i.e. wherB; is not an explosive process. As a
result, the TC can be assessed with a Dickey-Ftdkdrlike equation (Dickey and Fuller,
1979), see Equation (3). Basically, the parametisrthe one of interest in a Dickey-Fuller
type regression. Note that even if the debt stgck unit root process: (= 0), the TC
holds. Only when we have an explosive case shoulthoaties worry about debt
accumulation, and in the sense of Bohn (2007) Winayld accumulate debt obliviously. So
strictly speaking, we are not interested in knowihthe variable is 1(1) or 1(0), but in
knowing the value o& and its changes. This is because it is also mghanito understand
how the debt stock persistence changes after thioig of the crises, and this justifies the
use of methods which allow us to have an idea efdigree of persistence. At the end of
the day, Equation (3) relates to how countries axdate debt.

This context makes testing both easy and meaninifokreover, the model in

Equation (3) can be made slightly more complicdigdillowing for non-constant values

'See Phillips, Shi and Yu, 2014 for the appropriassrof ADF tests alike to detect explosive processe
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of a. This is of particular interest if important everitave occurred and the path of debt

accumulation may have changed. Hence, the aut@msigegparameter can be written as,
ar = F(gdpe, 9t, unemy),

where F is simply a generic function of gdg and unem which are the growth rates of
GDP, government spending and the unemploymenteafeectively. We argue that sudden

changes in these macro-foundations may change#uwtion function (3), and hence
AB; = a;By_1 + &.

In our context, many governments have been condeai®ut the amount of
accumulated debt following the debt crisis whidrtstd in 2007 or 2008 depending on the
country, and they have engaged in contractionasgafi policies. Whether or not these
austerity measures have had the desired effents isnly of academic interest, but also of
policy and political interest, so it becomes ingtirgy to estimate the following

modification of Equation (3):
ABt = Olll(t < Tb)Bt—l + azl(t > Tb)Bt—l + gt, (4)

wherel is an indicator function andl, is the time of break. This approach is interesting
provided that it is possible to observe how theowmgressive parameter increases or
decreases after a given date. In our context,vibisid be an indication of the effect of
certain measures or decisions on the evolution bf derdens. Of course, this date does
not need to be exogenously determined becauseathe of the autoregressive parameter
would be expected to fall after austerity measaresapplied for instance. But herein lies
the controversy; not all countries have managedpiay the measures, as, for example,
their unemployment rates are far too high.

As an alternative to the AR-setting in the contetnit root testing we also employ

fractional integration or I(d) processes of thenfor

1-L)Y8B = g, 5)



where d can be any real value. Clearly, the urot case (i.e.¢. = 0 in (3)) corresponds
now to d = 1 in (5). AR and fractional departuresti (3) and (5) have very different long
run implications. In (5), Bis nonstationary but non-explosive for atbd%. As d increases
beyond %2 and through 1; &n be viewed as becoming “more nonstationary” jtides

so gradually, unlike in the case of (3) arownd 0. The dramatic long run change in (3)
aroundo = 0 has the attractive implication that rejectmno. = 0 can be interpreted as
evidence of either stationarity or explosivity, befections of the null does not necessarily
warrant acceptance of any particular alternatimethls respect, fractional integration can
be taken as an additional alternative in unit testing approaches. In the next section, we

provide a summary of the methods employed in tipepa

4, Methodology
As a preliminary analysis we use fractional intéigratechniques to analyse the

degree of persistence of shocks. Fractional integranethods lend more flexibility to the
analysis as the parametéifor the order of integratioi(d), is allowed to take any non-
integer number. Note that this is an alternative wbmeasuring persistence, since in the
I(d) framework, the higher the value of d is, the higihe level of association is between
observations far apart in time. In fact, the maffecence between the short-memory and
the fractional frameworks is in the rate of decdytlwe autocorrelations, which are
exponentially fast in the autoregressive casehppérbolically slow in thé(d) models. In
our approach we estimate the order of integratordifferent samples so as to assess how
the persistence, i.e. the way countries accumuleb®, changes after the crisis. Although
in principle this is not exactly the idea of Boh20Q7), it can shed some light on the
persistence of shocks and the evolution of thatigience. This would go in hand with the
pre-Bohn (2007) literature on sustainability.

Two methodologies are employed for testing fractiangegration. First, we use a
parametric method based on the Whittle functiorthie frequency domain (Dahlhaus,

1989). In particular, we use first a model of thiawing form:

y, =a+pt+ x; (@-L)*x=u, t=12,.., ()

wherey; is the observed time seriesandf are the unknown coefficients corresponding to
an intercept and a linear trend, and the resubimgrs,x;, are assumed to be white noise.

Here we will consider the three standard cases mammn the literature, assuming a): no



deterministic terms (i.ea = # =0 ), b): an intercepto( unknown and? = 0), and c): an
intercept with a linear time trend &ndg unknown).

A semi-parametric method will also be employed.sTimethod is basically a local
‘Whittle estimator’ in the frequency domain, usiadand of frequencies that degenerates
to zero (see Robinson, 1995 for further details) wAth the parametric case, the estimates
of d were obtained from the first differenced data withdded to the resulting estimated
values?

However, the motivation for our analysis lies ie fhossibility of changes in the degree
of sustainability, i.e. Equation (4). For this pose, we make use of the method developed
by Bai and Perron (2003). This approach allowsougest first for the existence of any
structural changes, fixing a maximum number of kse&o choose endogenously the break
points, and to estimate all the parameters ofetetionship of interest.

Bai and Perron (2003) propose the estimation ofrafationship by OLS for different
subsamples, and chose the breaks which minimiseuhe of squared residuals (SSR).
That is,

Y=XB+Z5+ U, (7)

where Y and X are vectors of variables inf, U is a vector of residuals,
85 =(61,65,....60,+1) and Z is the matrix which diagonally partitions the fidet of

observation« at (Ty, ..., T, which are the break points. Hence, for eaepartition (T,

..., Im), the estimations gf andé; are obtained by minimising the SSR
S={—-XB—-278)(Y —XB —Z6). (8)

Once the estimates for the partitions are estidhasf (T;)and §(T;), they are
plugged into the objective function, equation @)d the breaks are obtained such that
very convenient for a small number of breaks,ii.there are two or fewer. In our case, the
vector X does not contain any variables, ahaontainsB;. Finally, to match equation (7)
with (4), the vector of parametassontainse;anda,.

Bai and Perron (2003) also propose two types offiteshe number of breaks. The
first tests the null hypothesis of no breaks vekshiseaks. The procedure involves defining

? Other “Whittle” semiparametric approaches thandorequire first differences (Abadir et al., 200®@re
also employed and produced essentially the saméges in Robinson (1995).
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the partitions such thdf; = Ty;(i = 1, ..., k). The authors propose the following matrix
(RS)' = (81 — 63, ..., 6, — 61.41), and define the followin§ statistic,

Fr(r v @ = 7 (e 2) S'R'(RV(8)R) RS, )

whereV(§) is an estimate of the variance covariance matrik afbust to autocorrelation
and heteroskedasticity awnds the number of regressors. Hence the testps’ (k; q) =
Fr(V1, -, 7x; @) where7y,,...,7, minimise the global SSR. In addition Bai and Perro
(1998) propose a test farstructural breaks wg+1, which is asupF~(g+1|q).

The Bai and Perron (2003) method will give us adyowlication of increases or

reductions in the persistence of shocks, showrheénparameter.. However, we can go
further and analyse whether there are changesiorther of integration from 1(1) to 1(0)
and vice versa, particularly since the t-statisties/ not be valid due to spurious relations,
as the order of integration of the error tdunis unknown. Within this approach we look at
more abrupt changes, so we propose applying thbdwepe et al. (2007) approach. This
method is based on a Dickey-Fuller type regressimh as in Equation (3), where tHg:
a = 0 all over the sample vHi: a; < Ofor t € (T1, Ty), i.e. the process is stationary for
some subsample(s). This allows to test for changepersistence from unit root to
stationarity and vice versa. They base their amalpsm a Dickey-Fuller test with a
generalised least squares detrended series (sucElhst et al.,1996), using a subsample
of AT andT to compute DE(4, 7), which is the t-ratio for the estimated TheM statistic

for a change in persistence is obtained as:

M = inﬁe(0,1)infre()l,1)DFG 1 1). (10)

Critical values for this test are provided in Lewne et al. (2007, p. 13) for
different sample sizes. Alternatively, we could &amployed the method suggested in
Gil-Alana (2008), which is a generalisation of Baid Perron’s (2003) method to the
fractional case or the test proposed by SibbemtehKruse (2009). However, given that
the break dates seem to occur in most of the cstbe extreme of the sample sizes, the
applicability of these methods would be very liditenoting that fractional integration
requires a long span of data. In addition, thestatst would analyse changes from non-
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stationary long memory process to I(1), which aligio interesting in macro data, would

add very little in terms of economic intuition inranalysis.

5. Results

51 Data and stylised facts

Two variables are employed in this work, which d@he Net International
Investment Position (NIIP) and the Net External D@&ED) as a percentage of GDP. The
data consist of quarterly observations from the h880s to the end of 2013, downloaded
from Eurostat. The availability of data dependstlo@ country. Our target countries are
Austria, Bulgaria. Croatia, Estonia, Finland, GenpyaHungary, Ireland, Italy, Latvia,
Luxembourg, the Netherlands, Poland, Portugal, Rieméalovenia, Spain, Sweden and
the UK. This is a large number of countries (19npared to other studies. One of the
main challenges is the low number of observatioss qgountry, with an average of 44
observations per country for NED and 50 for NlIPhiehh is a common limitation in
studies of the sustainability of external debt itahaes. When working with annual data,
most studies start from 1970, which implies timgeseof about 40 observatiohg:rom
among the large economies in the European Uniandéris not included in the analysis
because the number of observations is too low. Metails are provided in the appendix.

As previously mentioned, NIIP represents the oVvamat foreign capital in the
country, whereas NED is a subset of NIIP with dhiyse assets which imply a repayment
obligation. It could be argued that NED sustainfbis a safer position for the country to
target than NIIP, as it does not consider asseth a&i repayment obligation. For
comparison purposes we use both. The data havebewr seasonally adjusted, as
preliminary tests of seasonality rejected the evigeof identifiable seasonality for most of
the countries analysed. The data are displayedguarés 1 and 2. When looking at the
NED, we observe four groups of countries: a fingiugp consisting of Bulgaria, Estonia,
Hungary, Latvia, Lithuania, the Netherlands, Sp8weden and the UK with an increasing
NED until 2008-2009; a second group of Croatia,ldfd, Italy, Poland, Portugal,
Romania and Slovenia, with an increasing or nomedeing NED even after 2008; and a
third group of Austria and Germany, with a falliNED since the start of the sample
period. The forth group includes Ireland and Luxemny, which have clear credit

positions that increase during the examined peridte case of Finland is worthy of

*Even in the closely related literature on the dnataility of the current account, it is common vk a time
series starting in 1960, meaning there are diffiesilin moving much beyond 50 observations.
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mention for the U-shaped behaviour of the NED, sashe case of Luxembourg with a

similar U-shape closer to the central years ofctis.

[Insert Figures 1 and 2 about here]

From Figure 2, we get a slightly different pictuta. most cases we observe a
declining NIIP position, implying capital inflowsnd current account deficits. However,
there are a few exceptions, namely Austria, Finla@érmany, the Netherlands and
Sweden, which have stronger export sectors. Oyeraleems that the NIIP is worse for
the peripheral countries, despite the austeritysuness applied by most of the governments
in these countries. Amongst other things this maylilee to an increase in foreign direct

investment.

5.2 Econometric results

First we estimate the fractional differencing paesend for both the NED and the
NIIP series, using parametric and semi-parametrethods, the latter for different
bandwidths, for the whole sample and for the sarfiplshing in 2007:4 just before the
start of the crisis. Comparing the results for bmtbhsamples gives an idea of the potential
changes in the degree of persistence after 2008.

For the NED series (Tables 1 and 2), the parandeterelatively close to 1 in most
cases, with no possibility of rejection of a uniiot in nearly all of them. Using the
parametric approach (in Table 1) we observe thaethee some explosive cases such as
Bulgaria, Estonia, Finland, Latvia, Poland, Romaniovenia, Spain and Sweden,
implying unsustainable debt burdens. Similar resale found with the semi-parametric
estimates reported in Table 2. We should comparethesults with those in Tables 5 and
6 where the data end at the last quarter of 2008oie cases there is a reduction in the
degree of persistence of the shocks shown by a tiedum the estimated for most
specifications, but the picture does not hold fibroathem. Overall, we can say that, in
general, for the core EU countries the persistaricghocks seems to have declined after

the crisis. However, the results seem to be lem®iging for the peripheral countries.

[Insert Tables 1 -8 about here]
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The results for the NIIP series (Tables 3 and éjrst be slightly more promising
as Table 3 shows that the data are not explosivenfist countries. The exceptions are
Bulgaria, Croatia, Estonia, Latvia, Romania and &toa, where shocks do seem to have
explosive effects. Comparing Tables 3 and 4 witlbld® 7 and 8, we get a similar
conclusion as with the NED: there is a reductiortha estimated value af for some
countries, but this does not hold for all countries

The results of the estimation for the autoregresgAR) parameters in equations
(3) and (4) are displayed in Tables 9 and 10, her NED and NIIP respectively, along
with the break dates in columns 2 to 5. Given tiratare mainly interested in a potential
break after the start of the crisis, and that thealmer of observations is quite limited for
some countries, we allow for a maximum of one br&aktest for just the existence of
breaks, we have used the F-test and the informatiberia proposed by Bai and Perron
(2003)* When looking at the results for the NED in Tablew&® observe that the AR
parameter is close to zero, and in most cases abenee which reinforces the findings
based on fractional integration. We also notice tha breaks occur well inside the post
2008 period, and in many cases we find that thepARmeter gets smaller after the break.
These are the cases of Bulgaria, Estonia, Hundatyja, Lithuania, Portugal, Slovenia,
Spain and the UK. From this group Portugal and iSpagre probably more severely
affected by the sovereign debt crises, with higanoployment rates and bail outs from the
EU. Hence measures to reduce the accumulation laif m@y have had some positive
effects for all these 9 countries. Focusing nowtloa results for the NIIP, it can be
highlighted that the breaks seem to happen befwset for the NED, and that a larger
number of countries have benefitted from a redaciio the AR parameter; these are
Austria, Bulgaria, Croatia, Estonia, Finland, Gemya Hungary, Latvia, Lithuania,
Portugal, Romania, Slovenia, Spain and the UKréstingly no breaks are found for Italy,
Luxembourg and Sweden, as was the case with the, Id&® nor for Ireland or Poland.
This means that for these latter countries notliragor seems to have happened in terms
of debt accumulation. The case of Ireland is irsiéng; for its NED we observe an
increase in the AR parameter, meaning that forergdit accumulation increases after the
crisis. Overall, it seems that the NIIP positiofogs a healthier position than the NED in

most countries.

*Results not displayed but are available upon redoehe authors.

13



[Insert Tables 9 and 10 about here]

Complementarily, in the last two columns of Talflesnd 10, we display the results of
the Leybourne et al. (2007) tests, which, as preshomentioned, allow us to examine
more thoroughly the changes from I(1) to I(0) amsewersa. However, the results do not
seem to be very promising; for the NED only the fasv observations for Luxembourg
seem to be stationary and mean reverting, whemrathé NIIP, Ireland, the Netherlands
and Slovenia seem to have some periods where theohis rejected. Yet again, the case
of Ireland attracts our attention; in 2005-2006 thea show reversion to the mean,
probably indicating the end of the “Great moderdtidSimilar results are found for the

Netherlands.

0. Conclusions

With the aim of shedding some light onto the isstiexternal debt sustainability
and structural changes which are potentially duthéoausterity measures taken after the
ignition of the 2008 crisis, we have tested foustural breaks in the reaction function of
past debt stocks on present deficits for a groupusbpean countries.

To do so, we have applied state-of-the-art timeeseeconometrics in the form of
fractional integration, and the Bai and Perron @0nhd Leybourne et al. (2007) methods.
Unlike the previous literature, we find changeshe degree of persistence of shocks after
the beginning of the crisis, in most cases imphangduction in the way past debt burdens
feed into debt accumulation in the present perindparticular for the net international
investment position. This is of great satisfactes it proves that most countries have
managed to control the way they accumulate debivener, there are some exceptions,
such as the Netherlands for the net internationastment position and Croatia, Finland,

Germany, Ireland and Poland for the net externl.de
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Appendix

Data availability

Country NED NIIP
Austria 2000:1-2013:831996:4-2013:3
Bulgaria 2003:4-2013:832003:4-2013:3
Croatia 2001:1-2013:832001:1-2013:3
Estonia 2003:4-2013:31996:1-2013:3
Finland 1996:1-2013:81994:4-2013:3
Germany | 2003:4-2013:32003:4-2013:3
Hungary 2000:1-2013:31997:1-2013:3
Ireland 2003:4-2013:82003:4-2013:3
Italy 2003:4-2013:1 2003:4-2013:2
Latvia 2000:1-2013:3 1999:4-2013:4
Lithuania | 2003:4-2013:831996:4-2013:3
Luxembourg| 2003:4-2013:3 2003:4-2013:3
Netherlands| 2003:2-2013{32003:2-2013:3
Poland 2003:4-2013:32003:4-2013:3
Portugal 2003:4-2013:32003:4-2013:3
Romania | 2001:4-2013:32001:4-2013:3
Slovenia | 2004:1-2013:32003:4-2013:3
Spain 2002:1-2013:31994:4-2013:3
Sweden 1998:4-2013:31998:4-2013:3

UK

1995:1-2013:3 1994:4-2013:3
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Table 1: Estimates of d (and 95% intervals) in the BD series

Country No regressors An intercept ﬁ;‘ezrt?iﬁipttrgﬂg
Austria 0.86 (0.66, 1.14) 0.54 (0.38, 0.7F) .570(0.42, 0.78)
Bulgaria 1.23 (1.08, 1.45)| 1.27 (1.14, 1.46)  1.27141. 1.45)
Croatia 1.18 (0.63, 1.89) 0.79 (0.67, 1.33)0.76 (0.47, 1.30)
Estonia 1.28 (1.14, 1.49)] 1.40 (1.26, 1.64) 1.4@7l.1.63)
Finland 0.99 (0.89, 1.16) 1.14 (1.02, 1.33)| 1.14 (1.02, 1.32)
Germany 0.83 (0.63, 1.18) 0.99 (0.60, 1.43) .011(0.79, 1.38)
Hungary 0.75 (0.56, 1.03 0.97 (0.86, 1.16) .970(0.83, 1.16)
Ireland 0.88 (0.82, 1.27 1.13 (0.99, 1.35) .141(0.99, 1.37)
ltaly 0.85 (0.54, 1.19)] 0.80 (0.67, 1.23) 10.®.06, 1.22)
Latvia 1.22 (1.10, 1.40)] 1.35 (1.25, 1.49) 1.323l.1.47)
Lithuania 0.97 (0.73, 1.32) 1.16 (0.99, 1.40)1.15 (0.99, 1.39)
Luxembourg 0.91 (0.69, 1.21) 0.94 (0.71, )1.260.94 (0.71, 1.26)
Netherlands 0.61 (0.38, 1.08) 0.89 (0.72,51.1 0.89 (0.70, 1.15)
Poland 0.82 (0.58, 1.20) 1.28 (1.07, 1.67)] 1.29 (1.07, 1.66)
Portugal 0.75 (0.51, 1.08)| 0.99 (0.85, 1.31)| 0.94 (0.65, 1.34)
Romania 1.15 (0.99, 1.39) 1.26 (1.12, 1.47)| 1.26 (1.13, 1.45)
Slovenia 1.26 (1.12, 1.46) 1.26 (1.13, 1.44) 1.24111.1.41)
Spain 0.81 (0.66, 1.11) 1.32 (1.20, 1.50)| 1.31 (1.18, 1.50)
Sweden 0.43 (0.19, 0.74) 1.16 (0.83, 1.53) 161(0.83, 1.57)
UK 0.83 (0.68, 1.02)| 0.92 (0.79, 1.10) 0.@R79, 1.10)

Note: Estimation of the parameter in equation (5).In bold, evidence of esiple behaviour (d > 1) at the 5%
level.
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Table 2: Semi-parametric estimates for NED

Country/Bandwidth 5 6 7 8 9 10
Austria 1.013 0.904 0.779 0.808 0.734 0.717
Bulgaria >1.500 >1.500 >1.500 >1.500 >1.500 1.466
Croatia <0.500 <0.500 <0.50( <0.50p <0.500 <0.5p0
Estonia >1.500 >1.500 >1.500 >1.500 >1.500 1.419
Finland 1.253 1.289 1.388 1.472 1.425 1.336
Germany 1.427 1.157 1.032 0.891 0.965 0.962
Hungary >1.500 >1.500 >1.500 >1.500 1.193 1.038
Ireland 1.301 1.248 1.398 1.342 1421 1.490

Italy <0.500 <0.500 <0.500 <0.50(¢ <0.50Dp 0.54p
Latvia >1.500 >1.500 >1.500 >1.500 >1.500 >1.500
Lithuania 1.205 1.319 1.263| 1.341 1.388 1.239
Luxembourg 1.052 1.072 1.197 1.217 1.039 1.080
Netherlands >1.500 1.465 1.041 1.031 0.912 0.947
Poland 1.239 1.179 1.169 1.246 1.313 1.403
Portugal 1.039 1.090 0.982 1.131 1.288 1.119
Romania >1.500 >1.500 >1.500 >1.500 >1.500 1.465
Slovenia >1.500 >1.500 >1.500 >1.500 >1.500 1.418
Spain >1.500 >1.500 >1.500 >1.500 >1.500 1.495
Sweden 0.824 1.018 1.273 1.432 1.353 1.158
UK 1.137 1.240 1.102 1.170 1.267 1.246
95% 1(0) -0.367 -0.335 -0.310 -0.290 -0.274 -0.260
0.367 0.335 0.310 0.290 0.274 0.260
95% (1) 0.632 0.664 0.689 0.709 0.725 0.740
1.367 1.335 1.310 1.290 1.274 1.260

Note: Estimation of thel parameter in equation (6).In bold, evidence of esipe behaviour (d > 1) at the 5%
level. Values of d greaterthan1.500 or less th&®®.indicate that the proper estimate of the sariay be
higher or lower than this number since the estiomai restricted to the interval (-0.5, 0.5) irsfidifferences.
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Table 3: Estimates of d (and 95% intervals) in the NP series

Country No regressors An intercept ﬁ;‘ezrt?iﬁipttrgﬂg
Austria 0.79 (0.68, 0.97) 0.72 (0.60, 0.91)0.69 (0.55, 0.90)
Bulgaria 1.20 (1.03, 1.48) 1.48 (1.33, 1.71) 1.4B31, 1.68)
Croatia 0.95 (0.73, 1.29) 1.24 (1.05, 1.54) 1.24 (1.04, 1.54)
Estonia 1.25 (1.10, 1.48) 1.26 (1.10, 1.4F) 1.p¥09, 1.45)
Finland 1.03 (0.89, 1.24) 1.03 (0.88, 1.24)1.03 (0.88, 1.24)
Germany 1.12 (0.79, 1.52) 0.99 (0.53, 1.481.02 (0.77, 1.41)
Hungary 0.91 (0.73, 1.14) 1.05 (0.93, 1.221.05 (0.93, 1.22)
Ireland 0.93 (0.76, 1.19) 0.98 (0.83, 1.230.97 (0.78, 1.24)
ltaly 0.91 (0.67, 1.21) 0.67 (0.49, 1.0B) .7® (0.57, 1.03)
Latvia 1.11 (0.92, 1.37) 1.35 (1.21, 1.60) 1.32 (1.18, 1.6D)
Lithuania 0.99 (0.82, 1.21) 1.09 (0.93, 99.2 1.08 (0.93, 1.28
Luxembourg 0.74 (0.53, 1.058) 0.54 (0.2599).| 0.54 (0.21, 0.99
Netherlands 0.91 (0.82, 1.06) 0.93 (0.8308}L| 0.91 (0.78, 1.09
Poland 091 (0.62, 1.27) 1.01 (0.83, 1.52).02 (0.76, 1.51)
Portugal 0.89 (0.62, 1.19) 1.11 (0.91, Y1.411.11 (0.89, 1.42)
Romania 0.89 (0.67, 1.26) 1.15 (1.02, 1.36) 1.15 (1.01, 1.3))
Slovenia 1.03 (0.87, 1.24) 1.18 (1.03, 1.37) 1.17 (1.02, 1.3p)
Spain 0.89 (0.79, 1.09) 0.96 (0.88, 1.08).950 (0.85, 1.09)
Sweden 0.76 (0.59, 1.07) 0.57 (0.44, 0.93).55 (0.31, 0.94)
UK 0.93 (0.78, 1.14) 0.92 (0.78, 1.14) 0.92.78, 1.14)

Note: Estimation of the parameter in equation (5).In bold, evidence of esive behaviour (d > 1) at the 5%
level.
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Table 4: Semi-parametric estimates for NIIP

Country/Bandwidth 5 6 7 8 9 10
Austria 1.283 0.801 0.708 0.617 0.656 0.731
Bulgaria >1.500 >1.500 >1.500 >1.50( >1.500 1.46b6
Croatia 1.264 1.161 1.194, 1.305 1.377 1.289
Estonia 1.182 1.365 1.042 1.177 1.208 1.284
Finland 0.692 0.741 0.842 0.874 0.96Y 0.894
Germany 1.223 1.247 0.948 0.967 1.017 0.966
Hungary 1.252 | >1.500 >1.500| 1.235 1.271 1.355
Ireland 1.286 1.284 1.307| 1.467 >1.500 | 1.142

ltaly 0.684 0.794 0.878 0.985 1.0864 1.081
Latvia >1.500 | >1.500| >1.500] >1.50( >1.500  >1.500
Lithuania >1.500 1.458 0.994 0.898 0.980 1.079
Luxembourg <0.500 <0.500 <0.500 <0.500 <0.500 0.50
Netherlands >1.500 1.147 1.211 1.179 1.212 1.11G
Poland 0.837 0.659 0.764 0.864 0.9503 0.944
Portugal 1.341 1.187| 1.355 1.413 1.356 1.326
Romania >1.500 1.219 1.187 1.269 1.347 1.309
Slovenia 1.434 >1.500 >1.500 >1.50( >1.500 1.389
Spain >1.500 1.341 1.353| 1.238 1.110 1.064
Sweden <0.500| <0.500 <0.500 <0.500  <0.500 <0.500
UK 0.685 0.859 0.694 0.771 0.818 0.851
95% 1(0) -0.367 | -0.335| -0.310| -0.290 | -0.274 | -0.260
0.367 0.335 0.310 0.290 0.274 0.260
95% 1(1) 0.632 | 0664 | 0.689 | 0709 | 0.725 | 0.740
1.367 1.335 1.310 1.290 1.274 1.260

Note: Estimation of the parameter in equation (6).In bold, evidence of esive behaviour (d > 1) at the 5%
level. Values of d greaterthan1.500 or less th&0®.indicate that the proper estimate of the sariag be
higher or lower than this number since the estiomais restricted to the interval (-0.5, 0.5) irsfidifferences.
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Table 5: Estimates of d (and 95% intervals) in the BD series. Data ending in 2007q4

Country No regressors An intercept ﬁ;‘ezrt?iﬁipttrgﬂg
Austria 0.92 (0.69, 1.24) 0.60 (0.48, 0.88) .470(0.22, 0.81)
Bulgaria 1.01 (0.59, 1.53) 0.75 (0.36, 1.19)0.81 (0.43, 1.27)
Croatia 0.54 (0.38, 1.23)  1.02 (0.80, 1.44)1.01 (0.57, 1.44)
Estonia 0.82 (0.61, 1.21) 0.97 (0.55, 1.29) .970(0.70, 1.37)
Finland 0.95 (0.79, 1.22) 0.83 (0.70, 1.10) .820(0.65, 1.08)
Germany 0.93 (0.58, 1.43) 0.99 (0.79, 1.49).740(-0.11, 1.47)
Hungary 0.92 (0.70, 1.25) 1.02 (0.87, 1.36) .031(0.83, 1.41)
Ireland 0.76 (0.31, 1.32) 0.59 (0.19, 1.18) .590(0.19, 1.18)
ltaly 0.61 (0.22, 1.15)| 1.06 (0.65, 2.03) T70.@.03, 2.00)
Latvia 0.82 (0.73, 0.99) 1.02 (0.89, 1.29) 970(0.76, 1.35)
Lithuania 0.95 (0.66, 1.45) 1.03 (0.67, 1.36)1.08 (0.79, 1.44)
Luxembourg 0.72 (0.22, 1.30) 0.51 (0.23, 1.250.13 (-0.38, 1.20)
Netherlands 0.74 (0.35, 1.33) 0.47 (0.19,60.9 0.44 (0.04, 0.96)
Poland 0.76 (0.39, 1.28) 1.56 (1.29, 1.95)| 1.50 (1.28, 1.90)
Portugal 0.78 (0.38, 1.37) 0.89 (0.55, 1.54)0.94 (0.47, 1.64)
Romania 1.35 (1.12, 1.66)| 1.39 (1.08, 1.73)  1.38111.1.71)
Slovenia 0.80 (0.47, 1.18)  0.77 (0.46, 1.13)0.78 (0.41, 1.27)
Spain 0.81 (0.66, 1.16) 1.15 (1.04, 1.34)| 1.22 (1.03, 1.47)
Sweden 0.11 (0.05, 0.70) 0.97 (0.31, 1.45) 001(0.14, 1.45)
UK 0.79 (0.63, 1.08)| 0.88 (0.27, 1.09) 0.@b68, 1.10)

Note: Estimation of the parameter in equation (5).In bold, evidence of esive behaviour (d > 1) at the 5%
level.
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Table 6: Semi-parametric estimates for NED.Data endg in 200794

Country/Bandwidth 5 6 7 8 9 10
Austria 1.003 0.966 0.852 0.893 0.838 0.710
Bulgaria 1.252 1.416 >1.500| 1.066 1.026
Croatia 1.346 1.404 0.891 0.909 0.959 1.039
Estonia >1.500 1.194 1.311 1.173 1.103 ---
Finland 1.121 1.001 0.679 0.756 0.820 0.841
Germany 1.118 1.044 1.132 1.200
Hungary >1.500 1.223 0.917 0.857 0.907 0.955
Ireland 0.929 1.100 0.801 0.823 --- -

ltaly <0.500 1.090 1.236 | >1.500 1.402
Latvia 0.970 1.143 1.362 0.996 0.978 1.041
Lithuania >1.500 1.467 >1.500 1.305| 1.174
Luxembourg <0.500 <0.500 <0.50 <0.500 0.522
Netherlands <0.500 <0.50( <0.50 <0.500 0.551 --
Poland >1.500 >1.500 >1.500 >1.50( >1.500 ---
Portugal 0.995 1.241| >1.500 1.226
Romania >1.500 >1.500 >1.500 >1.50( 1.378 1.34p
Slovenia >1.500 0.558 0.753 0.934 0.984 -
Spain 1.397 1.435 >1.500 >1.500 1.284 1.255
Sweden 1.241 1.237 1.189 1.22%5 1.330 1.289
UK 0.705 0.815 0.961 1.118 1.145 1.232
95% 1(0) -0.367| -0.335 -0.310 -0.290 -0.274 -0.260
0.367 0.335 0.310 0.290 0.274 0.260
95% I(1) 0.632 0.664 0.689 0.709 0.725 0.740
1.367 1.335 1.310 1.290 1.274 1.260

Note: Estimation of the parameter in equation (6).In bold, evidence of esive behaviour (d > 1) at the 5%
level. Values of d greaterthan1.500 or less th&0®.indicate that the proper estimate of the sariag be
higher or lower than this number since the estiomais restricted to the interval (-0.5, 0.5) irsfidifferences.
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Table 7: Estimates of d (and 95% intervals) in the NP series. Data ending in 200794

A)

Country No regressors An intercept ﬁ:ezrt%rrzzp:rsgg
Austria 0.68 (0.45, 1.00) 0.47 (0.19, 0.91)0.50 (0.21, 0.92)
Bulgaria 1.03 (0.68, 1.56) 1.01 (0.46, }1.671.18 (0.65, 1.73)
Croatia 0.83 (0.69, 1.10) 1.07 (0.92, 1.39].08 (0.83, 1.44)
Estonia 1.15 (0.91, 1.46) 1.17 (0.94, 1.491.16 (0.95, 1.46)
Finland 1.02 (0.85, 1.25) 1.03 (0.85, 1.28)1.03 (0.85, 1.28)
Germany 0.84 (0.62, 1.42)1.49 (1.17, 1.91) 1.44 (1.12, 1.8
Hungary 0.91 (0.74, 1.17) 1.09 (0.94, 1.33).09 (0.94, 1.34)
Ireland 0.99 (0.59, 1.57) 0.69 (0.35, 1.400.61 (0.04, 1.38)
ltaly 0.38 (0.24, 0.80) 0.75 (0.48, 1.3%).2® (-0.27, 1.38
Latvia 0.71 (0.58, 0.97) 1.00 (0.87, 1.45)0.88 (0.59, 1.52)
Lithuania 1.04 (0.88, 1.26 1.09 (0.89, 3).3 1.08 (0.92, 1.32
Luxembourg 0.21 (-0.01, 0.84) 0.22 (-0.1815)| 0.54 (-0.31, 1.17
Netherlands 0.74 (0.58, 1.02) 1.11 (0.9379L| 1.10 (0.72, 1.83
Poland 0.77 (0.32, 1.32) 1.14 (0.83, 1.601.21 (0.90, 1.65)
Portugal 0.88 (0.45, 1.47) 0.59 (0.29, P.980.71 (0.37, 1.22)
Romania 0.93 (0.69, 1.26) 1.12 (0.89, 1.47)1.14 (0.89, 1.52)
Slovenia 0.74 (0.52, 1.25) 0.75 (0.46, Y1.030.58 (0.21, 1.06)
Spain 0.98 (0.84, 1.18) 0.93 (0.83, 1.06).920(0.81, 1.07)
Sweden 0.64 (0.43, 1.00) 0.48 (0.29, 1.000.44 (0.04, 1.01)
UK 0.88 (0.69, 1.14) 0.88 (0.69 1.14) 0.88.70, 1.14)

Note: Estimation of the parameter in equation (5).In bold, evidence of esiple behaviour (d > 1) at the 5%

level.
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Table 8: Semi-parametric estimates for NIIP. Data eding in 200794

Country/Bandwidth 5 6 7 8 9 10
Austria <0.500 <0.500 <0.500 0.549 0.598 <0.500
Bulgaria 0.669 1.088 | 1.333 >1.500 1.380
Croatia >1.500 >1.500| 1.061 1.034 1.088 1.156
Estonia 0.775 0.849 1.016 1.19% 1.328 >1.500
Finland 0.947 1.036 0.976 1.026 1.095 1.213
Germany >1.500 1.483 >1.500 >1.50( >1.500 ---
Hungary 1.345 1.263 1.419 1.406 1.381| 1.192
Ireland >1.500 | 0.911 0.944 0.996 1.036

ltaly 0.500 1.296 0.893 0.882 1.064
Latvia 0.716 0.964 1.117 0.991 1.138 1.084
Lithuania >1.500 1.163 1.069 1.012 1.016 1.156
Luxembourg >1.500 1.454 1.284 1.144 0.990
Netherlands <0.500[  <0.50( <0.50p <0.500  <0.500 --
Poland >1.500 >1.500 >1.500 >1.50( 1.329 -
Portugal 1.187 1.284| >1.500 1.194 1.023
Romania 1.315 | >1.500 1.355 1.363 | 1.249 1.300
Slovenia <0.500 0.514 0.696 0.807
Spain 1.200 1.208 1.187 1.219 1.283 1.303
Sweden 0.505 0.559 0.621 0.374 0.500 <0.500
UK 0.562 0.726 0.821 0.894 1.045 1.149
95% 1(0) -0.367 | -0.335| -0.310 | -0.290| -0.274| -0.260
0.367 0.335 0.310 0.290 0.274 0.260
95% (1) 0.632 0.664 0.689 0.709 0.725 0.740
1.367 1.335 1.310 1.290 1.274 1.260

Note: Estimation of the parameter in equation (6).In bold, evidence of esive behaviour (d > 1) at the 5%
level. Values ofl equal to 1.500 indicate that the proper estiméatbeseries may be higher than this number
since the estimation is restricted to the inte(v@l5, 0.5) in first differences.
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Table 9: Estimation of the AR parameters, I(1)/I(0)oreaks, NED

Country a(t-statistic) | Break date| a;(t-statistic) | @;(t-statistic) '©) M
start-end

Austria -0.010 (-0.690 No break - - - -3.6[L
Bulgaria 0.002 (0.134) 2008:4 0.111 (4.048)  -0.62844) - -2.49
Croatia 0.028 (2.304) 2013:2 0.016 (1.759)  0.30854) - -2.20
Estonia -0.008 (-0.517 2010:3 0.022 (1.620)  -0.4850794) - -1.13
Finland -0.006 (-0.360 2008:3| -0.060 (-2.269)  0.Q®.632) - -2.54
Germany -0.043 (-1.120 2011:4 -0.090 (-2.371) D.@297) - -2.58
Hungary 0.006 (0.800) 2009:1 0.034 (3.009)  -0.01467) - -2.37
Ireland 0.023 (2.263) 2008:4 -0.013 (-0.819)  0.(B!859) - -3.09

ltaly 0.018 (2.965) No break - - - -3.14
Latvia 0.007 (1.263) 2010:2 0.028 (5.124)  -0.03R2P3) - -1.05
Lithuania 0.010 (1.101) 2008:3 0.063 (3.709)  -0.006586) - -1.95
Luxembourg| 0.000 (0.065)| No breal - - 2012:1-2018:5.31*

Netherlands| -0.010 (0.021] No break - - - -3.11
Poland 0.016 (1.990) 2005:3| -0.057 (-2.142)  0.@2906) - -2.43
Portugal 0.020 (4.082) 2013:2 0.024 (5.12p)  -0.038®61) - -2.88
Romania 0.021 (2.626) 2010:2 0.055 (4.501)  0.0a26@) - -1.27
Slovenia 0.016 (1.387) 2009:4 0.080 (3.895)  -0.04892) - -3.72
Spain 0.017 (4.116) 2010:1 0.040 (8.942)  -0.000169) - -3.04

Sweden 0.001 (0.165 No break - - - -2.52
UK -0.004 (-0.392) 2011:4 0.007 (0.648)  -0.168943) - -2.71

Note: the symbol * means rejection of the nullegtst at the 10% level for the M-test.
Critical values can be obtained from Leybournel e2®07).
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Table 10: Estimation of the AR parameters, I(1)/1() breaks, NIIP

Country a(t-statistic) | Break date| a;(t-statistic) | @;(t-statistic) '©) M
start-end
Austria -0.036 (-1.097 2008:4 | -0.002 (-0.070) ©X(B.473) - -4.05
Bulgaria 0.011 (0.007) 2009:1 0.062 (6.993)  -0.023111) - -1.76
Croatia 0.011 (1.422) 2007:2 0.067 (4.42])  -0.003164) - -1.89
Estonia 0.003 (0.400) 2005:1 0.051 (4.26R)  -0.02849) - -2.26
Finland -0.041 (-1.328 2000:1 0.131 (2.992)  -0.(-47280) - -2.19
Germany 0.029 (2.540) 2006:2 0.144 (3.404) 0.0250) - -2.86
Hungary 0.005 (1.194) 2010:1 0.013 (2.70y)  -0.013781) - -2.36
Ireland 0.017 (0.771) No break - - 2005:2-2006:2 .664
ltaly 0.011 (0.848) No break - - - -3.73
Latvia 0.009 (2.292) 2007:3 0.0356 (5.924) -0.003787) - -1.17
Lithuania 0.008 (1.415) 1999:4 0.088 (3.278) 0.0m843) - -2.35
Luxembourg| -0.024 (-0.680| No breal - - - -3.18
Netherlands 0.043 (1.305 2009:1 -0.480 (-2.948) 06D(2.031) 2005:3-2006:4  -4.57*
Poland 0.012 (3.091) No breal - - - -2.77
Portugal 0.0147 (3.331 2009:3 0.029 (4.825)  0(00R54) - -1.49
Romania 0.017 (3.427) 2009:4 0.034 (4.531)  0.00BB(D - -2.44
Slovenia 0.015 (1.482) 2008:4 0.113 (4.78R) 0.@0043) | 2010:2-2012:1 -5.59F
Spain 0.015 (3.525) 2009:4 0.027 (4.837) 0.0018@®).2 - -3.92
Sweden -0.056 (-1.689 No brea| - - - -2.72
UK -0.038 (-1.198) 2011:4 -0.017 (-0.606) -0.968.159) - -2.43

Note: the symbol * means rejection of the nullegtst at the 10% level for the M-test.
Critical values can be obtained from Leybournel e2®07).
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Figure 1: Net external debt/GDP (%)
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Figure 2: Net international investment position/GDP(%)
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