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Abstract

This paper tries to analyse to what extent theipwabt yield spread of German and Spanish
sovereign bonds is related with the Spanish econdumdamentals. An analysis of different
Spanish economic variables (public debt/GDP, peivadebt/GDP, inflation rate,
unemployment rate and borrowing capacity) from 19602012 is done previous to a
cointegration analysis. Results do not allow usdofirm strongly the long term relationship
between public debt yield spread and the referresh@mic variables as a whole null
hypothesis. In this sense, there is not enougheecil to show that premium risk evolution is
determined by Spanish economic fundamentals prsigresn the long term, and thus a
speculative component might be considered as andietnt. Therefore, the referred spread
role as an economic policy objective should betingiged since it cannot be proved that
tackling the analysed economic variables could cedhe spread significantly.

Keywords cointegration, economic policy, public debt yisjaoread, risk premium
JEL Classification Code<C12, C22, E43, E58

1. Introduction

Long term German public debt is widely used as @aytrfor the profitability of a value
without risk among UEM countries and thus, its adrevith relation to other bonds yields of
Eurozone economies (also known as ‘risk premiumgnalysed as a measure of the risk of a
country (Favereet al, 1997; Dullmann and Windfuhr, 2000; Gewral, 2004; Fontana and
Scheicher, 2016)

In this sense the risk premium has gained specmmhipence in the last years, becoming
considered by some economists and politicians asndicator of the effectiveness of
economic policy measures. For instance, MarianooyRajPresident of the Spanish
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The long-term debt yield spreads have also beatiestufor other economies, such us the United States
America (Bernanke, 1990) and other countries (Eigheen and Mody, 1998) or within the same country
analyzing debt yields of regions against the céstede debt yield (Schulz and Wolff, 2008).
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Government, stated recerftlfhat the results of the economic policy of his eyowment,
focused on reducing the public deficit, had allowaohong other things, to reduce the risk
premium, which moved below 300 basis points, whiekans half the level of one year
before.

Under these assumptions, this paper analyses #rasBpand German long-term debt yield
spread and its relationship with other fundamewahlies of Spanish economy framed within
the Economic Analysis carried out by the ECB

A risk premium determined by the evolution of th@aBish economic fundamentals would
support the fact of acting on them in order to dase it, while the opposite would point out
that their behaviour could respond to a speculatoraponent, relativizing the spread role as
an economic policy objectifeln this sense, the results of a cointegratiofyaiscarried out
in this paper provide a judgment element in weightre pros and cons of fiscal consolidation
processes (intensity and rhythm) with the primasjective of reducing risk premium.

The structure of this paper is as follows. Firsalbfa range of series will be identified and
described in order to be later used for unit romtsl cointegration analyses. Second, a
methodology section deals with the different ecoewim techniques used, either with or
without structural breaks. Afterwards, the empiriestimates are presented in a summarized
way, disclosing only the final results of the pemi@d analysis. A final conclusion point
closes the paper.

2. Variables

All the series used this paper are expressed onaaegly basis, ranging from the fourth
guarter of 1990 (4Q-90) to the second quarter aR2ARQ-12).

This period covers various relevant moments forSpanish economy, such as the signing
of the Maastricht Treafyin 1992 and the creation of the single currenas.,(the euro) and
the ECB in 1999.

The analysed variables were selected from a luszateview and considering that their
evolution could affect to the government bond \sedgread:

— 10 year bond spread -Spanish versus Gerniahn- (

The spread value has been calculated as the difierbetween the Spanish and German
government bonds yield to ten years in domestikatar

— Public debt/GDP ratio in Spai® fU,)°
The volume of public debt is considered as a meastithe financial solvency of a country
(Nieto-Parra, 2009).

2 Cinco Dias 8" of May 2013.

® Economic Analysis is one of the two pillars of tHEB monetary policy strategy and it has the objecbf
evaluating the short and medium term prices evaufocusing on real activity and financial situatiof the
economy. See http://www.ech.int/ecb/educationakfaconpol/html/mp_004.en.html.

* There could be a paradox if premium risk decreaggist economic fundamentals perform worst. Thistf
raises the interesting question of to what extéet level of the risk premium is determined by daimes
economic factors on which policymakers can act.

® The Treaty on European Union (colloquially knoventhe Maastricht Treaty) was signed on Februaty992
and came into force on November 1, 1993. Amongrdthiags, it led to the launch of the European Ecnit
and Monetary Union.

® Since this variable has the most restrictive $edata in origin since there are not data priothe fourth
quarter of 1990 available, this period will be takas the beginning of the series for the rest afabtes
analysed, even if there were more values priorhtd tlate for them. The values of these debt severe
obtained through the Statistical Service of thelBahSpain, which provides for these variables tpréy data
from the third quarter of 1990.
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The value of the Spanish government debt usedsmtper is the result of adding the central
government, autonomous communities, social secuatyministrations and the local
government debts according to the Excessive Deficitedure (hereinafter, EDPThis debt

is financedjnter alia, with government bonds.

The series used were relativized by the Spanish &®ies referenced in the Bank of Spain
for calculating public debt following the EDP. Thigtio has been identified as critical for
explaining the differences in debt yield spreadBr{fan and Boysen-Hogrefe, 2009).

— Private debt/GDP ratio in Spai@kR,)
This ratio can be used as a proxy for measuringpth@te sector domestic solvency of a
country, and, as such, it was incorporated intoamalysis.
The value of the Spanish private debt used inphjger considers the loans to households,
non-profit institutions and non-financial corpooats. The GDP used as a reference is the
same applied to the public debt ratio.

- Inflation rate in Spaini()
The inflation of a country is a reference to thefpability of its public debt and thus higher
inflation rates should be accompanied necessayilyigher returns on their bonds so that
such debt seems attractive to investors.
Since the inflation rate used in this paper will the rate or percentage of change in the
general CPI in Spainwhich is provided on a monthly basis, this vaeabill be transformed
on a quarterly baslsn order to allow the comparison with all the rémirag variables.

- Unemployment rate in Spaif.{
A job-destroying economy would cause an increagbermgovernment debt yields, as a rising
unemployment would reduce both the tax collectionthe future and, furthermore, the
possibility of the private sector to reduce its tddif somebody had no job, his/her lack of
income would make the amortization of bank loaffecdlt).

— Ratio (Current account balance+ Capital accoulainioa)/GDP in Spainfl)
This ratio measures in relative terms the borrowtagacity of the Spanish government
abroad (Donoso and Martin, 2010) and thus it ifushed among the variables analysed in the
papet®, since it gives an idea of the capacity of donsesivings to finance investment.
The value is calculated as the sum of the curreabunt plus the capital account balance
(calculated as the quarterly balance value) in gutogm to the quarterly GDP in Spain (EDP
basis).

3. Methodology

Cointegration tests have the objective to prove d@kistence of a long-term relationship
between non-stationary variables with the samegiaten order (Engle and Granger, 1987;
Enders, 2010).

" The definition of this debt was established by Regulation (CE) n° 479/2009 of the'28f May 2009 of the
European Council.

® The CPI (Consumption Prices Index) is used inphiser instead of the Harmonized Index of ConsuPniees
(HICP), which has no data available from the fougtrarter of 1990, starting date of the rest of shees
analysed.

° The conversion of inflation series to quarterljadwas performed using a simple average of the mhont
values for each of the four quarters of each year.

19 Although the references consulted analyse mah®ycurrent account balance, we decided to inclistetae
capital account balance in order to give a morepdeta picture of what should be considered as eofadng
capacity of a country. This procedure is also usedthe statistics of the Bank of Spain. See
http://www.bde.es/webbde/es/estadis/infoest/indend.
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Thus, the model initially proposed to analyse tlmntegration relationship could be
formulated as follows:

S.= By + B1DPU+ B,DPR + B3I .+ B,P. + B F, + &, (1)
wheres, is the error term.

If there is cointegration —i.e., if such series ao¢ stationary but they have the same order
of integration, anc, is stationary—, we would prove the existence lafng-term relationship
between the previously described economic fundaageaind the public debt yields spread.
Thus, cointegration tests can be considered asioa f@st to avoid spurious regressions
(Granger, 1986%.

Unit root tests will be carried out on the proposedes as a first step and subsequently the
corresponding cointegration analysis will be perfed.

3.1. Unit roots

Dickey-Fuller (Augmented Dickey-Fuller), PhillipseRon and Kwiatkowski-Phillips-
Schmidt-Shin tests (hereinafter, ADF, PP and KR8&pectively) were used for establishing
the order of integration of the variables.

One of the main drawbacks of the unit root testhéspossibility of not rejecting the non-
stationary hypothesis due to the existence of &trak breaks or outliers, which if were
considered in the analysis could led to the repectif that hypothesis.

In this sense, Perron (1989) shows that the ADBerssitive to the presence of structural
breaks and therefore, in case they exist, its csmmhs could be erroneous for the studied
series.

Different authors (Perron and Vogelsang, 1992; Ja#h Lopez, 2001) distinguish two
types of breaks depending on their effects:

a) Additive outlier model (hereinafter, AO). Eaateék occurs in an instantaneous and
precise way.

b) Innovative outlier model (hereinafter, 10). Eadireak occurs gradually,
prolongating its effect throughout the time.

Some researchers criticize the IO due to the pergis of their effects (Kaiser and
Maravall, 2001) and therefore the AO is preferiethe 10.

Furthermore, Glynet al. (2007) distinguish between two types of models:

a) Models with exogenous breakpoints establishetthéyesearcher.
b) Models with endogenous breakpoints, determineguantitative methods.

In this paper, we opted to use a model with endogegrreakpoints, because we thought
that its definition has less subjectivity.

The existence of structural breaks in time seriekes necessary to use different tests
depending on the number of breaks, so the folloviesg will be applied for one break and
two breaks respectively: Perron and Vogelsang (€3®2) (hereinafter, PV) and Clemente,
Montafiés and Reyes test (1998) (hereinafter, CMR).

3.2. Cointegration
Only those variables that have a unit root can $edun the Engle-Granger and Gregory-
Hansen cointegration tests.

In case of presence of non-stationary variables R andt statistics cannot be used as usual, since these
statistics do not follow their standard distribusa/Gujarati and Porter, 2010).
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The Engle-Granger test will be used for a firsintegration analysis without the presence
of structural breaks. This analysis will be compéeted with the Durbin-Watson t&st
Possible structural breaks in the variables andlysed their possible influence on the
cointegration relationship of the series will bedséd later on.

The presence of structural breaks in the serieddcdide existing cointegration
relationships among them, so Gregory and Hanse@6]jl@eveloped a cointegration model
for being used with series with structural breaks.

4. Empirical analysis
4.1. Order of integration of the variables

The results of Tabled were obtained considering as a primary rule tredepence for the
ADF test when it indicated stationarity and for 8teuctural break tests (particularly the AO)
in other case; and as a secondary rule, companagesults of the PP and KPSS tests to
substantiate the valuations.

Table 1. Summary of the unit root tests results

Variable Stationarity of the  Stationarity of the variable Stationarity of the

variable in levels in first difference variable in second
difference
DPR, No Yes Yes (most probable)
DPU, No Yes (most probable) Yes
I, No Yes (most probable) Yes
P, No Yes (most probable) Yes
F, No Yes (most probable) Yes
s, No Yes (most probable) Yes

To sum up, the unit root tests performed concliidesame order of integratieni(1) — for
the variablesDPU,, I, P,, F. and5,; as an exception, the variat® R, would be 1(2).

The values of the order of integration obtainedtifier chosen variables are shared by other
authors. Esteve and Tamarit (1994) note that theahle DFU. can be considered I(1).
Meanwhile Bass and Esteve (1998) state fhas 1(1). Esteveet al (1999) and Carrion-I-
Silvestreet al (2004) point out that?,, is an I(1) variable. Regarding, Holmes (2006)
studied the current account balance in Spain amatiited it as non-stationary, as in most of
the OECD countries. Finally, in relation to the [illebt yields, De Andrés (2004) indicates
that taking into account the rational expectatiteory, interest rates have to be I(1). Figure
1 shows the evolution of this variable during thalgsed period.

12 Despite the existence of literature showing the afsthe Johansen test with series of differerg, sizis only
recommended for sample sizes greater than 100s, Bsuour sample size is 87, such test will betedin this
paper.

13 See Annex 2 for more details of the unit rootsest
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Figure 1. 10 year public debt yield spread (Spamestus German in %)

Public debt yield spread
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Source http://www.bde.es/webbde/es/estadis/infoest/indeml

In this sense, although the analysis of the integraorder of individual interest rate
variables has been found in a literature reviews tas not been the case for the spread.
Anyway, the analysis of the individual interestesatcan be used as a reference, since the
spread could be seen as a linear combination ofnwvestationary processes of the same
integration order. In general, a combination likis tobeys the condition:

1 (d)+1(d) =1 (h<d)

whered is the same order of integration for the two Jalea to combine.

Therefore, in the particular case of the spr&adf we consider this variable as the linear
combination of two non-stationary processes I(1he-individual performances of the public
debt in Germany and Spain —, it should fulfil teé@tionship that follows:

1 (1)-1(1) =1 (h<1)

Thus h —order of integration of the spread — could equa(ntn-stationary) or O,
(stationary), which would mean that there is a tgmation relationship among the long-term
yields. From Table 1, it can be seen that the ysgickad variable appears to be I(1), which
indirectly leads to the conclusion that there is amntegration relationship between the
German and Spanish long-term debt yields.

Apart from that, the results of unit root tests sidering one break (PV) and two breaks
(CMR) revealed the existence of different breaksontliers’ in the analysed series (see
Annex 2).

4.2. Long-term relationships among variables

Taking into account the findings presented in Tdbénd according to the Engle-Granger and
Gregory-Hansen methodologies, the cointegrationeheduld consist of, as the dependent
variable andDPU,, 1., P, y F. as regressors.

For the model estimated without breaks, the resabtained by the Engle-Granger tést
reflect that the hypothesis of cointegration betwte series cannot be rejected at 5%, both
using AIC or BIC criteri&’.

14 See Annex 3.1.
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Moreover, the Durbin-Watson test for cointegratioegression indicates that the
hypothesis of cointegration among the variablesioahe rejected at 5.

In the case of the model with breaks, the Gregcapdén test results at 5% are
presented in Table 2. It is verified the existeléewo periods of structural breaks, one
coinciding with the time of verification of the cqffance with the terms of the convergence
criteria established by the Maastricht Tréd@nd another that occurs with the start of the
current economic crisis.

Table 2. Results from the Gregory-Hansen test

Model AIC BIC

Change in level No cointegration Contradictory tessu
Breaks: 40Q08 or 1Q09

Change in level and trend No cointegration Conttady results
Breaks: 1Q09

Change in regime Contradictory results Contradictory results

Outlier: 3Q08 Breaks: 3Q08 or 4Q08
Change in regime and trend No cointegration Coittrawy results

Breaks: 40Q95 or 2Q96

As Table 2 shows, it can be seen that there idewar tong-term relationship between the
variables, and the selected Spanish economy fundamentalscieip in the case of the BIC
criteria.

5. Conclusions

This paper analyses the long-term relationship eetwthe long term public debt yield spread
(Spanish versus German), also known as risk premiamil some fundamentals of the
Spanish economy.

First of all, the existence of a unit root in theries of Spanish public and private debt,
inflation rate, unemployment rate, borrowing capaand the yield spread of long-term debt
Spanish and German is analysed. The tests reveakibtence of a unit root in all the above-
mentioned variables except for private debt.

The subsequent realization of the Engle-Grangeérfaesion-stationary variables (with the
spread as the dependent variable) leads to rdjechypothesis of no cointegration. The
Gregory-Hansen test (considering structural brepi®juced contradictory results.

The cointegration analysis reveals that there igwnidence enough to show that the long-
term risk premium behaviour is determined by thel@wn of the Spanish economy
fundamentals. This fact opens the door to the @mfie of other subjective factors (i.e. market

!> Some authors find the so-called BIC criterion (&gigin criterion or Schwarz criterion) more advigaiian
the AIC for not too big series. Both analyses Haeen carried out both in unit root tests and cgation tests.

' The Durbin-Watson test (hereinafter DWRC) estalelisas null hypothesis Ho: DW = 0, “the variablesreot
cointegrated" and as alternative hypothesis BW> 0, i.e. "the variables are cointegrated." éwing to

Guijarati (2003), in this test the critical value 0 5% level is 0.386. If the DW statistic does egteed this
value, Ho is not rejected and vice versa. As inaage DW = 0.460 > 0.386, it can be said that adegrto the
test DWRC, the hypothesis that the variables aig@grated cannot be rejected at 5%.

" See Annex 3.2.

'8 One of the conditions established in the Maastrialeaty was the economic convergence in relatiothe

long term interest rates. This treaty establishes the average of the long-term nominal interatd must not
exceed by more than 2% the three best performinghbeae states in terms of price stability.
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sentiment) and speculative factors (for example,iobability of disintegration of the euro
area).

This way, according to the empirical results okadifrom our study, the role of the spread
in the implementation of economic policy measurestbe relativized as an economic policy
objective since it is not guaranteed that actinghenmacroeconomic variables analysed will
reduce significantly the risk premium.

These results should be taken into account wherssisg the effectiveness and
appropriateness of the austerity policies implee@nby some peripheral economies,
including the Spanish one, mainly focused on thedirad reducing the risk premium.

However, in consequence of this analysis it mugtb® claimed that the reduction of
imbalances in public finances is no longer a pi@oyi objective. Our results should be
considered in relation to the discussion of thensity and rhythm of fiscal adjustment over
time and the need to combine fiscal consolidatiath wther kind of policies that compensate
the recessionary effects associated with the psoziesscal consolidation.

Acknowledgement3he authors would like to thank the participantshi@ XI International Economic
Policy Conference (Bilbao, Spain, 30-31 May 20113) ¢he two referees for their helpful comments
in relation to a previous version of this paper.
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Variable Web links to get variables Access Date

DPR, http://www.bde.es/webbde/es/estadis/infoest/bolests 16th/Nov/2012
DPU, http://www.bde.es/webbde/es/estadis/infoest/htrdfsfatml 17th/Nov/2012
I, http://www.bde.es/webbde/es/estadis/infoest/indend. 18th/Nov/2012
P, http://www.bde.es/webbde/es/estadis/infoest/siimi.h 18th/Nov/2012
F, http://www.bde.es/webbde/es/estadis/infoest/indend. 16th/Jan/2013
g http://www.bde.es/webbde/es/estadis/infoest/indend. 18th/Nov/2012

=t

Annex 2. Unit roots tests results

HO: Existence of unit root in all cases except KRBBere H1 is the unit root hypothesis). Significatevel = 5%
AIC (BIC) criteria in ADF test, 1st (2nd) raw.

Variables |ADF test PP test KPSS test Tests with breal Correlogram
AO 10

DPU, Non stationar [Non stationar |Stationary Non stationar Non stationar Non stationar

| Non stationar Breaks: 1Q04 y 1Q10 | Breaks: 3Q00 y 4Q0Q8

DPR, Non stationar |Non stationar |Non stationar [Non stationar Non stationar Non stationar

| Non stationar Breaks: 1Q01y 3Q06 | Breaks: 1Q00 y 4QQ4

I, Non stationar [Non stationar |Stationary Non stationar Non stationar Non stationar

| Stationary Breaks: 2Q96 y 1Q08 | Breaks: 1Q95 y 2Q0Q8

B Non stationar [Non stationar |Stationary Non stationar Non stationar Non stationar

| Non stationary Breaks: 3Q99y 2Q09( Breaks: 3Q98 y 2QP8

F. Non stationar |Non stationar |Non stationar [Non stationar Non stationar Non stationar

| Non stationar Breaks: 2Q04 y 3Q08 |Break: 3Q03

5 Non stationar [Non stationar |Non stationar [Non stationar Non stationry Non stationar
Non stationar Breaks: 1Q97 y 2Q09 | Breaks: 2Q96 y 4QQ9

dDPl. |Non stationar [Stationary Stationary Stationary Stationary Non stationar
Non stationar Breaks: 2Q96 y 1Q08 | Breaks: 3Q96 y 2Q(08

dDPR. |Non stationar [Stationary Stationary Non stationar No break Non stationar
Non stationar Breaks: 2Q00 y 4Q09

dl, Stationary Stationary Stationary  |Non stationar Stationary Non stationar
Stationary Breaks: 1Q08 y 3Q09 | Breaks: 2Q08 y 2QQ9

EP, Stationary Stationary Stationary  |Non stationar Non stationar Non stationar
Stationary Breaks: 3Q93 Y 2Q07| Breaks: 4Q93y 2QQ7

dF, Stationary Stationary Stationary  |No break Non stationar Non stationar
Stationary Breaks: 3Q95 y 4Q07

d5s. Non stationar |Stationary Non stationary [Non stationar No break Non stationar
Stationary Break: 3Q10

d2DPlj, | Stationary Stationary Stationary  |No break Stationary Non stationar
Stationary Break: 4Q93

d2DPR, |Stationary Stationary Stationary  |No break Non stationar Non stationary
Stationary Breaks: 3Q00 y 3Q01

d2i. Stationary Stationary Stationary  |No break No break Non stationar
Stationary

d2B Stationary Stationary Stationary  |No break No break Non stationar
Stationary

d2F. Stationary Stationary Stationary  |No break No break Non stationar
Stationary

d25, Stationary Stationary Stationary  [No break No break Stationary
Stationary
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Annex 3. Cointegration tests results

1. Engle-Granger test:

sk @Rémium as an economic policy objective

Model

Null hypothesis

Lag length (selected by AIC / SIC)
Exogenous

Augmented Dickey-Fuller test statistic
Test critical values*

S =Bo +PrrDPU+ Barls + Bs-R + Ps R + &
ghas a unit root
3/1
None
-4.813 098
-5.184 (1%), -4.557 (5%),2410 (10%)

* Source of the critical values: Enders (2010490 (Five variables, T = 100)

2. Gregory-Hansen test:

2.1. AlIC

Model Lag Test Statistic Breakpoint Critical values

lenght (1, 5 and 10%)

ADF  Z Za ADF % Za ADF Z Za
Change in level 8 -408 -528 -36.11 72 73 73 -6.86.05 -70.18
-5.56 -5.56 -59.40
-5.31 -5.31 -54.38
Change in level 11 -3.98 -533 -3584 14 74 74 -6.366.36 -76.95
and trend -5.83 -5.83 -65.44
-5.59 -559 -60.12
Change in regime 3 -6.90 -5.83 -3955 72 72 72 26.%.92 -90.35
-6.41 -6.41 -78.52
-6.17 -6.17 -75.56
Change inregime 3 -5.69 -6.10 -4486 20 21 21 -7.317.31 -100.69
and trend -6.84 -6.84 -88.47
-6.58 -6.58 -82.30

2.2.BIC

Model Lag Test Statistic Breakpoint Critical values

lenght (1, 5 and 10%)

ADF  Z Za ADF % Za ADF Z Za
Change in level 3 -6.51 -528 -36.11 74 73 73 -6.66.05 -70.18
-556 -5.56 -59.40
-5.31 -5.31 -54.38
Change in level 3 -6.25 -5.33 -35.84 74 74 74 -6.366.36 -76.95
and trend -5.83 -5.83 -65.44
-5.59 -559 -60.12
Change in regime 3 -7.39 -5.83 -3955 73 72 72 2-6.%6.92 -90.35
-6.41 -6.41 -78.52
-6.17 -6.17 -75.56
Change inregime 3 -7.13 -6.10 -4486 23 21 21 -7.31-7.31 -100.69
and trend -6.84 -6.84 -88.47
-6.58 -6.58 -82.30
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