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Summary
This research study presents three distinct and separate (but logically linked) essays focused on the price discovery
process of credit risk.
Credit risk management has long been a challenge for financial institutions and the failure to adequately mitigate
credit risk could severely impact their business. The recent financial crisis, indeed, highlighted that no business is
safe even for solid financial institutions due to global market interconnections. However, if the credit risk is well
identified and managed, can be leveraged as a strategic opportunity and improve the overall economic performance.
This latter is not a trivial result whitin an increasingly strict legislation environment and heightened requirements
for financial operators. In light of these considerations, it is vital to identify all economic and market variables that
play a fundamental role in the price discovery process of this risk typology for all market participants, specifically
banks and sovereign States that are more subject to market speculation.

Time horizons selected to realize the whole analysis are not discretionary but justified by important exogenous
and historical events, as reported by one of the most important Italian institution, that is the Consob1.

Subject of the first essay is the sovereign credit risk of Italy. In the second essay the price discovery analysis
of sovereign credit risk is extended to the so called “PIIGS ” countries (excluding Greece). Subject of the third essay
is the price discovery process of the bank credit risk focused on the Italian banking system.

The aim of the first essay (working paper n. 1 ) is to analyse the long lasting dynamic relationship between
the credit default swap (CDS ) premia and the government bond spreads (GBS ), by focusing particularly on the
sovereign credit risk, in order to evaluate the lead-lag markets in the price discovery process against the backdrop of
a deep crisis. The focus of this study is concerns the case of Italy, one of the major countries subject to international
speculative attacks by market operators because of the weak GDP growth, the high public debt and the political
fragility, for the period 2007-2017.
I employed 2522 daily observations on Italy 10 years CDS premia and BTP-Bund spread values from January 2007
to October 2017, provided by Bloomberg. This study concludes that, in normal market conditions, the CDS is the
best instrument in the price discovery process of the credit risk. During the financial crisis (2007-10 ), when markets
were not immersed in excessive liquidity, the CDS market leads the bond market to incorporate more rapidly the
sovereign credit risk information. In the following period, when markets started to be affected by the expansive
ECB monetary policy albeit maintaining part of their normal structure, this relationship turns upside down. In
fact, during the sovereign debt crisis (2010-12 ), the bond market leads the CDS market to incorporate more rapidly
the sovereign credit risk information. The most impressive result is that, in the subperiods in which the market
functioning comes completely altered by the excessive outstandig liquidity (2012-14 and 2014-17), because of the
unconventional measures undertook by the ECB, the two series are not plus cointegrated. In particular, during the
years of liquidity drug - pre QE (2012-14 ), the GBS Granger-cause the CDS spreads. This last result is even better
confirmed during the years of extreme liquidity drug - QE (2014-17 ).

1http://www.consob.it/web/investor-education/le-crisi-finanziarie.
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In the second essay (working paper n. 2 ) I analysed the lead-lag relationship between the PIIGS - excp Greece
10-year CDS premia and the respective government bond spreads (GBS ) series by employing daily data, from Jan-
uary 2007 to October 2017, provided by Bloomberg. The time interval has been considered as whole in the first part
of the analysis, without distinguishing the different stages of development of the recent crisis, while in the second
part I focused on the sovereign debt crisis impact on the lead-lag relationship.
Results prove that the sovereign debt crisis represents an evident structural break for countries like Portugal and
Italy. Before this period, the CDS market leads the bond market incorporating more rapidly the sovereign credit
risk information in Portugal and Italy. In the following period, however, the lead-lag relationship has reversed.
Ireland and Spain represent two extreme cases. During the entire period of crisis started with the Lehman Brothers
collapse, the CDS market leads the bond market incorporating more rapidly the sovereign credit risk information
only in Spain. The opposite case is represented by Ireland. The CDS market, therefore, continues to work properly
only in Spain.
An additional empirical test has been made on the iTraxx SovX WE Index relatively to the sovereign debt crisis
period, that is the period of maximum volatility of series. The test suggests that CDS premia Granger-cause the
government bond spreads.

In the third essay (working paper n. 3 ) I evaluated, as a preliminary stage of the investigation, the lead-
lag relationship between the Italian sovereign 5Y CDS premia and the Italian banks proxy 5Y CDS premia series
by employing daily data, for the interval Q2 2007- Q3 2018 (provided by Bloomberg). The latter series was built
up by using the Intesa San Paolo 5y CDS contracts and the Unicredit 5y CDS contracts series weighted by the
respective market capitalization. VECM results prove that the sovereign credit risk market (lead) embodied more
rapidly the credit risk information than the banks credit risk market (lag) during the whole decade of crisis. The
former market was, therefore, the credit risk market mover, while the latter moved so as to restore the long-term
equilibrium relationship.
In the second part of the study, I extended the determinants inspired by the classic Merton (1974 ) model in order
to investigate on the drivers of Italian bank credit risk during the most volatile phases of this decade: the financial
crisis (August 2007- October 2009 ), the sovereign debt crisis (October 2009 - July 2012 ) and the anti-establishment
Government/pre-Italy’s budget update (March 2018 - September 2018 ) period. Time-series regression results show
that the risk-free rate and the redenomination risk proxy are statistically significant variables at a 1% threshold
in each high-volatility framework, while the asset volatility proxy shows no significance and the leverage ratio is
statistically significant at a 5% threshold only in the last period investigated. The inclusion of the redenomination
risk variable explains a relevant part of the percentage change sensitivity of Italian bank CDS spreads, enhanc-
ing the explanatory power of the determinants inspired by the classic Merton (1974 ) model. The impact of the
redenomination risk becomes more remarkable during the sovereign debt crisis, and reaches its peak during the
anti-establishment Government period. Moreover, I found the presence of volatility clustering with reference to
the redenomination risk proxy growth rate by estimating the GARCH model. From an economic point of view,
these findings show how the market reacts to specific political interventions and how banks economic fundamentals
become secondary in a context of economic uncertainty and lack of political coordination.
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These three essays could surely contribute on the academic literature and highlight interesting operative implica-
tions for market operators. In particular, the working paper n. 3 suggests a new model for the price discovery
process of the bank credit risk within a system of monetary union without fiscal union (i.e., Eurozone), not present
in the current financial literature.

Each essay has been deliberately developed separately in oder to facilitate the reader so as to be extremely clear
in the definition of the econometric methodology and in the explanation of the results. At the beginning and the
end of each working paper, I dedicated specific table of contents, introduction and concluding remark sections. The
reader can also find the appendix at the end of each paper to check assumptions and further statistical tests.
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The lead-lag markets in the price discovery process of the sovereign

credit risk from the financial crisis to the present day: the case of Italy

Michele Anelli

University of Siena

E-mail:anelli2@student.unisi.it

1 Abstract

Hedging and speculative strategies play a key role in a situation of financial market volatility as in the delicate case

of an economic crisis scenario. In such a context, the liquidity problems tend to evolve in a potential credit risk

crisis that amplifies the increasing volatility in several markets such as the CDS and the government bond markets.

The former, however, embodies a higher sensitivity to volatility due to the operators uncertainty about the unstable

and countercyclical counterparty risk.

The aim of this working paper is to analyse the long lasting dynamic relationship between the credit default swap

(CDS ) premia and the government bond spreads (GBS ), by focusing particularly on the sovereign credit risk, in

order to evaluate the lead-lag markets in the price discovery process against the backdrop of a deep crisis. The focus

of this study is concerns the case of Italy, one of the major countries subject to international speculative attacks by

market operators because of the weak GDP growth, the high public debt and the political fragility, for the period

2007-2017.

JEL classification: G01, G12, G14, G20

Keywords: CDS spread, government bond spread, credit risk, counterparty risk, cointegration, vector error cor-

rection model, Granger-causality

2



2 Introduction

In this empirical study, I would like to analyse the connection between the time series of bond spreads, calculated

as differential between the BTP and Bund yields, and CDS spreads (or premia) in order to evaluate their different

ability to incorporate promptly the information on credit risk, specifically for the case of Italy. Why do I particularly

focus on Italy? Italy is an industrialized country which holds a prominent position in Europe as well as in the World.

During the crisis, Italy has been (and it continues to be) considered as one member of the so called “PIIGS ”, that

is the peripheral countries of the Eurozone. Portugal, Italy, Ireland, Greece and Spain were harshly hit by financial

crisis. The italian case, however, is particularly interesting in this study for three main reasons:

1. Italy has been close to the default in 2011 (as well as Spain), notwithstanding the presence of a solid industrial

structure;

2. Italy is characterized by a high public debt, weak growth expectations and political concerns felt by Europe;

3. Italian government bonds represent one of the main strategic component inside the italian banks portfolio

(Longo, 2018 ).

In general, long-term mean-reversion phenomena can offer arbitrage margins to make profits without taking risks

for financial operators. The CDS is, in fact, a typical instrument that measures the credit risk of the reference

entity, used to implement both hedging and speculative strategies. For corporate as well as sovereign CDSs, the

CDS spread can be interpreted as a credit spread on a bond issued by the reference entity. According to Duffie

(1999 ) the CDS premium should be equal to the yield spread over a risk-free benchmark on a par floating-rate

bond. The government bond spread (GBS ) is the differential with respect to the risk-free rate (AAA rating) and it

embodies different typology of risks, not only the credit risk (i.e., liquidity risk). Many studies, indeed, show that

the credit risk is not the only determinant and that other kinds of risk play a fundamental role in this sense (Elton

et al., 2001 ; Hull et al., 2004 ; Fontana et al., 2016 ). However, if the credit risk is the main priced factor, what we

should find is a close co-movement of these series. So, by following this perspective, the fundamental assumption is

that the exclusive priced factor is the credit risk.

There is an extensive literature about sovereign credit risk and several authors have already investigated the relation

between CDS premia and bond spreads. Below are listed some of the relevant studies.

Duffie (1999 ) was the first author to claim that a perfect correspondence exists, and that there are no chances

of arbitrage, between a risky bond asset, a risk-free bond asset and a CDS instrument with same expiry and a

notional of equal value. The differential between the CDS premium and the bond spread known as “CDS-bond

basis”. Although the latter generally tends, in normal market conditions, to be approximately equal to zero, in

more turbolent market backdrops, it can differ from zero and give place to arbitrage strategies as Amadei et al.
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(2011 ) points out. Lehmann (2002 )1 defines the “price discovery analysis of credit risk ” as the efficient and

prompt integration of new information implicitely discounted in the market prices. The existence of multiple linked

markets in which the risky bond asset is necessarily traded implies that the total information flow is spreaded among

these markets; thereafter an intermarket analysis is particularly essential for forecasting purposes (which market

anticipates the other one?).

Always with the aim of investigating the drivers that cause the violation of the arbitrage opportunities absence, Bai

and Dufresne (2011 ) investigate both the time-series and cross-sectional variation in the CDS-bond basis during

the Financial Crisis of 2007-2009 and one of their results is that the share of price-discovery occurring in the CDS

market falls significantly during the crisis. Also Palladini and Portes (2011 ) test the price discovery relationship

between sovereign CDS premia and bond yield spreads on the same reference entity. Their study is focused on the

Euro Area countries over the period 2004-2011. The VECM analysis suggests that the CDS market leads the bond

market in terms of price discovery.

With a particular focus on one of the most troubled periods of high volatility, Fontana and Scheicher (2016 )

compare the market pricing of Euro Area government bonds and the corresponding CDSs by analysing the basis

(defined as the difference between the premium on the CDS and the credit spread on the underlying bond) during

the period from January 2007 to December 2012. Gyntelberg et al. (2016) try to explain the persistent non-zero

CDS-bond basis in Euro Area sovereign debt markets and its increase during the last sovereign crisis.

In order to figure out the Central banks role in affecting markets stability, De Pooter et al. (2018 ) investigate

how the ECB’s purchases of sovereign debt through its Securities Markets Programme (SMP) affect peripheral

european bond yields, particularly the liquidity premium embedded therein, where liquidity premia are measured

by comparing prices for sovereign bonds and CDSs written on those bonds.

Koutmos (2018 ), instead, try to study the credit default swap spreads dynamic interdependencies among several

European Union (EU) countries during the period between October 2004 and July 2016 in such a way as to evaluate

the development of these dynamics within different market contexts. In particular, it cannot be shown empirically

that Greece is the dominant transmission catalyst for shocks in the credit risks of the remaining sampled EU

countries.

Although I follow a famous methodology largely used in the literature, as described in the next paragraph, this

paper is somewhat innovative considering that time series is very recent and there is no evidence of other studies

that focus specifically on the Italian case for each different evolutive phase of the recent crisis.

The structure of the paper is the following. Section 3 describes the datasets. Section 4 defines the methodology

applied. Section 5 reports the results of the analysis. Section 6 reports the economic discussion. Section 7

summarise the main results and conclusions.
1Cfr. “The credit default swap basis: illustrating positive and negative basis arbitrage trades”, Moorad Choudhry (2006 ).
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3 Data description

In order to realize the empirical analysis I use daily price quotes for the sovereign Italian 10y CDS contracts and

the BTP-Bund spreads for the interval 2007-2017 (respectively, 2522 observations). Data are taken from Bloomberg.

Figure 1 reports the CDS and GBS series movement over the entire selected period.

Figure 1 - CDS spreads and government bond spreads series from January 2007 to October 2017

Source: Bloomberg

The data sample has been grouped in four distinct periods:

1. 2007-2010 (financial crisis);

2. 2010-2012 (sovereign debt crisis);

3. 2012-2014 (the years of liquidity drug - pre QE );

4. 2014-2017 (the years of extreme liquidity drug - QE ).

Table 1 reports the descriptive statistics of data for each sub period.

5



Table 1 - Descriptive statistics of data

Variable Average SD Min Max Median

10y CDS premia (basis points - 0.01% )

2007-10 47.86 40.11 8.21 163.55 33.82

2010-12 218.00 104.53 67.67 441.51 186.91

2012-14 173.59 44.26 97.84 262.91 169.89

2014-17 172.59 29.17 123.05 243.45 167.90

10y government bond yield spreads (%)

2007-10 0.6544 0.3962 0.1880 1.5860 0.5560

2010-12 2.6154 1.3509 0.6930 5.5250 2.0690

2012-14 2.1843 0.5755 1.1970 3.5090 2.2755

2014-17 1.4062 0.3027 0.8800 2.1300 1.3260

Note: sample period is from January 2007 to October 2017.

Source: Bloomberg

4 Econometric Model

The econometric model implemented is based on the methodology suggested by Gonzalo and Granger (1995 ). The

analysis, therefore, is divided in two stages.

In the first stage, I will try to verify whether the short-period deviations of these two series converge towards the

long-period equilibrium through a «cointegration analysis». The existence of a linear combination between these

two series, indeed, supports the presence of a long-period equilibrium adjustment process, even if the series deviate

one from the other in the short-period. In this case, series are cointegrated.

In the second stage, by using the first stage results2 , I will try to verify which market is able to embody more

rapidly the information of risk. In other terms, this allows to evaluate the potential existence of a leader and

follower market, as well as half-way situations. To do so, I will use a bivariate Vector Error Correction Model

(VECM ), as suggested by Engle and Granger (1987 ). The formal specification of the model is defined by the

following equations:

2If the two series are not cointegrated then the VECM cannot be implemented because it is not more valid. In this case, I will
analyse the Granger-causality and the Impulse Responses by estimating an unrestricted VAR.
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ΔCDSt = β10 +

l∑
i=1

β1iΔCDSt−i +

l∑
i=1

α1iΔGBSt−i + λ1ECTt−1 + ε1t (1)

ΔGBSt = β20 +

l∑
i=1

β2iΔCDSt−i +

l∑
i=1

α2iΔGBSt−i + λ2ECTt−1 + ε2t (2)

where:

• ΔCDSt and ΔGBSt are, respectively, the first differences for the CDS and GBS series;

• β10 and β20 are, respectively, the constant terms of the equation (1) and (2);

• ΔCDSt−i and ΔGBSt−i are, respectively, the delayed first differences for the CDS and GBS series;

• l is the number of lags;

• ECTt−1 is the Error Correction Term (ECT ). It is defined as ECTt−1 = CDSt−1 −α− γGBSt−1. In simple

terms, it measures the deviations between the CDS and GBS at time (t-1 ) with respect to the theoretical

long period equilibrium. γ is the cointegrating coefficient and α is the intercept in the cointegrating term;

• λ1 and λ2 are the adjustment coefficients. They describe the speed of adjustment back to the long period

equilibrium, that is to say, they measure the proportion of correction of the series deviations from the long-run

relationship;

• ε1t and ε2t are, respectively, the error terms of the equation (1) and (2).

It is intuitive that, for the aim of the analysis, the evaluation of the sign3 and the statistical significance of the

adjustment coefficients (λ1 and λ2) allows us to know which market contributes to the adjustment process toward

the long period equilibrium and which one is able to embody more rapidly than the other one the credit risk

information. Hence, I should distinguish four cases:

1. if λ1 is statistical significant and negative then it implicitly means that the bond market embodies more rapidly

the credit risk information than the CDS market. This means that the CDS market is trying to restore the

long-run equilibrium;

2. if λ2 is statistical significant and positive then it implicitly means that the CDS market embodies more rapidly

the credit risk information than the bond market. This means that the bond market is trying to restore the

long-run equilibrium;
3We should expect the negative sign for λ1 and the positive sign for λ2 in order to favour the process of adjustment.
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3. if λ1 is statistical significant and negative and λ2 is statistical significant and positive then both markets

contribute to the adjustment process towards the long-run equilibrium. In this case, by following Gonzalo-

Granger (1995 ), in order to evaluate the effective contribution of each market in the adjustment process,

I will use the concept of Market Share (MS )4. According to how the MS formula has been defined, I will

distinguish between three sub cases:

a) if MS ≈ 1 then the CDS market is the lead market and the bond market is the lag market;

b) if MS ≈ 0 then the bond market is the lead market and the CDS market is the lag market;

c) if MS ≈ 0.5 then both market contribute in the same way;

4. if only one of the adjustment coefficients is statistical significant and it presents the correct sign then only

that market contributes to the price discovery of the credit risk and to the adjustment process towards the

equilibrium.

Given that the implementation of the above described model (bivariate VECM ) requires that the two series are

cointegrated, if this is not the case5, then I will use an unrestricted VAR to estimate the possible existence of a

Granger-causality (unidirectional or bilateral) and, eventually, the Impulse Responses.

5 Results

In this section, results are discussed separately depending on the distinct stages of the crisis. All preliminary and

complementary tests on time series are reported in the Appendix. Further statistical tests validating the acceptance

of OLS assumptions are not reported here. With regard to these latter tests, they confirm the presence of no serial

correlation, heteroskedasticity and non normal distributed residuals. To limit the problem of the heteroskedasticity,

I calculated robust estimates by using the Huber-White procedure. The normality assumption allows exact inference

about the estimates and standard errors of the estimated coefficients. However, even when the normality assumption

is not valid (but all the other assumptions are), the estimates are still consistent and the Central Limit Theorem

allows to make inferences that are valid in an asymptotic sense (Wooldridge, 2003 ).

In the set up of VAR models for the different periods, in order to choose the optimal lag length, I followed the

Hannan-Quinn criterion as suggested by Liew (2004 )6. Moreover, the VAR models are stable (not poor).7

4The formula suggested by Gonzalo and Granger (1995 ) is the following: MS = λ2
(λ2−λ1)

5If the unit root test (on levels) does not reject the null of non-stationarity of the residuals or if the Johansen Test Statistics does
not reject the null hypotesis of no cointegrating vectors under both the Trace and the Maximal Eigenvalue forms of the test.

6According to the author, the Hannan-Quinn criterion is the more efficient when observations are above 120.
7See the AR root graphs in the Appendix.
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5.1 Financial crisis: 2007-10

According to the first stage of the analysis, I evaluated the existence of cointegration between the two series through

the Augmented Dickey-Fuller Test (see the Appendix ) and the Johansen Test Statistics. The latter is reported in

Table 2.

Table 2 - Johansen Test Statistics: period 2007-17

Variable 10y CDS premia, 10y government bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.037261 28.14501 15.49471 0.0004

At most 1 0.002289 1.601774 3.841466 0.2057

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. In particular, the trace and the max-eigenvalue

statistics indicates the presence of one cointegrating vector that ensures that the linear combination of the series

is stationary. Therefore, it is possible to realize the second stage of the analysis and estimate the VECM in order

to assess which market contributes to the adjustment process toward the long period equilibrium and which one

is “the more efficient” in incorporating more rapidly the sovereign credit risk information. The VECM estimation

outputs are reported in the following Table 3 (a) and Table 3 (b).

Table 3 (a) - VECM : dependent variable ΔCDS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.000749 0.001170 0.639985 0.5224

β11 0.063998 0.078157 0.818843 0.4132

β12 0.024382 0.071193 0.342479 0.7321

α11 0.165030∗∗∗ 0.059933 2.753558 0.0060

α12 -0.017265 0.054450 -0.317088 0.7513

λ1 -0.003740 0.013030 -0.287049 0.7742

Source: author’s own calculations in Eviews 10
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Table 3 (b) - VECM : dependent variable ΔSpread - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.000613 0.001208 0.507348 0.6121

β11 0.062537 0.062073 1.007475 0.3141

β12 -0.069744 0.057683 -1.209103 0.2270

α11 0.236661∗∗∗ 0.054175 4.368449 0.0000

α12 -0.063678 0.055415 -1.149114 0.2509

λ1 0.051628∗∗∗ 0.012697 4.066062 0.0001

Source: author’s own calculations in Eviews 10

As we can see from Table 2 (a) and Table 2 (b), only λ2 is statistical significant and positive while λ1 is neg-

ative but not statistical significant. This result implicitly means that the CDS market (lead) embodied more

rapidly the credit risk information than the bond market (lag) during the financial crisis period and that this latter

market moved in the direction to restore the long-run equilibrium relationship.

5.2 Sovereign debt crisis: 2010-12

Even for this period, I evaluated the existence of cointegration between the two series through the Augmented

Dickey-Fuller Test (see the Appendix ) and the Johansen Test Statistics. The latter test is reported in Table 4.

Table 4 - Johansen Test Statistics: period 2010-12

Variable 10y CDS premia, 10y government bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.026289 22.69448 15.49471 0.0035

At most 1 0.003412 2.580829 3.841466 0.1082

Source: author’s own calculations in Eviews 10

Once again the trace and the max-eigenvalue statistics indicates the presence of one cointegrating vector. The

VECM estimation outputs, relative to this interval, are reported in the following Table 5 (a) and Table 5 (b).
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Table 5 (a) - VECM : dependent variable ΔCDS - period 2010-12

Coefficient Std. Error t-Statistic Prob.

β10 0.002002 0.004302 0.465405 0.6418

β11 0.097455 0.088156 1.105493 0.2693

β12 -0.002739 0.067369 -0.040664 0.9676

α11 0.079697 0.079522 1.002194 0.3166

α12 -0.092484 0.064437 -1.435251 0.1516

λ1 −0.048971∗∗ 0.020721 -2.363368 0.0184

Source: author’s own calculations in Eviews 10

Table 5 (b) - VECM : dependent variable ΔSpread - period 2010-12

Coefficient Std. Error t-Statistic Prob.

β10 0.003343 0.004593 0.727878 0.4669

β11 0.166936∗∗∗ 0.061077 2.733217 0.0064

β12 0.024361 0.056063 0.434536 0.6640

α11 -0.028135 0.077136 -0.364747 0.7154

α12 −0.139668∗∗ 0.070373 -1.984683 0.0475

λ1 0.012396 0.022556 0.549555 0.5828

Source: author’s own calculations in Eviews 10

Table 5 (a) and Table 5 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) during the sovereign debt crisis period. The CDS market,

therefore, favoured the process of adjustment towards the long-run equilibrium relationship.

5.3 The years of liquidity drug - Pre QE : 2012-14

In the period immediately after the sovereign debt crisis, there is no cointegration between the series as supported

by the Augmented Dickey-Fuller Test (see the Appendix ) and by the Johansen Test Statistics. The latter test is

reported in Table 6.
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Table 6 - Johansen Test Statistics: period 2012-14

Variable 10y CDS premia, 10y government bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.007817 4.308609 15.49471 0.8771

At most 1 0.001090 0.525906 3.841466 0.4683

Source: author’s own calculations in Eviews 10

At this point of the analysis, given that there is no cointegration, I analyse the potential Granger-causality be-

tween the CDS and GBS series in order to see if one time series is useful in forecasting another one. Naturally,

the Granger-causality is not necessarily “true causality”, econometricians assert that the Granger test finds only

"predictive causality" (Diebold, 2001 ). Table 7 reports the outcomes of the causality test.

Table 7 - Granger-causality Test : period 2012-14

Null Hypothesis Obs F-Statistic Prob.

GBS does not Granger-Cause CDS
480

22.5738 0.0000

CDS does not Granger-Cause GBS 1.09709 0.3347

Source: author’s own calculations in Eviews 10

Table 7 shows that GBS Granger-causes CDS premia but not the other way round (unidirectional Granger-

causality). Therefore, it can be interesting to estimate the reaction of the CDS premia in response to the shocks of

the GBS variable. In particular, a unit shock is applied to the error of the latter. Figure 2 shows the responsiveness

of the CDSs.
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Figure 2 - Impulse Response (Unit Shock): period 2012-14

Source: author’s own calculations in Eviews 10

As it is possible to note, after a unit shock in the GBS variable, the CDS spread tends to increase in the next day

after the shock and it tends to restabilize starting from the next second day.

5.4 The years of extreme liquidity drug - QE : 2014-17

As well as the period 2012-14, during the period 2014-17 there is no cointegration between the series as supported

by the Augmented Dickey-Fuller Test (see the Appendix ) and by the Johansen Test Statistics reported in Table 8.

Table 8 - Johansen Test Statistics: period 2014-17

Variable 10y CDS premia, 10y government bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.008554 8.493860 15.49471 0.4142

At most 1 0.005961 3.485718 3.841466 0.0619

Source: author’s own calculations in Eviews 10

Also in this case, since there is no cointegration in the current subperiod, I checked for the Granger-causality

between the CDS and GBS series. Table 9 reports the outcomes of the causality test.
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Table 9 - Granger-causality Test : period 2014-17

Null Hypothesis Obs F-Statistic Prob.

GBS does not Granger-Cause CDS
580

12.8949 0.0000

CDS does not Granger-Cause GBS 0.60355 0.6129

Source: author’s own calculations in Eviews 10

Table 9 shows, once again, the unidirectional Granger-causality running from the GBS to CDS premia. Fig-

ure 3 shows, therefore, the CDSs’ Impulse Response.

Figure 3 - Impulse Response (Unit Shock): period 2014-17

Source: author’s own calculations in Eviews 10

After a unit shock in the GBS variable, the CDS spread tends to increase up to the next third day after the

shock and it tends to restabilize starting from the next fourth day.

6 Economic discussion

In order to explain in detail the above results it is necessary to call to mind the ECB monetary policy during this

time of crisis. One of the first effects of the financial crisis, recorded in Europe since mid-2008, is the breakdown

of trust among banks and, in turn, of the interbank market.8 By observing Figure 1 we can note, indeed, the
8The break up of trust can be traced back to the famous american subprime mortgage crisis exploded in 2007.
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first relative maximum for both series, the first real signal of the evident ongoing economic difficulties. The break

up of the interbank market in Europe caused an immediate general increase in the interbank interest rates level

and, as consequence, also in the interest rates level to retail customers during the period 2008-09. The necessity

of liquidity for the banking system determined, on one side, the massive sales of their assets by banks and, on

the other side, the famous “credit crunch” towards the real economy. During this period of lack of liquidity (from

mid-2008 up to the end of 2009), the traditional transmission mechanism of the ECB monetary policy was literally

unable to operate. The ECB, therefore, introduced the so called “unconventional ” policy measures (in particular,

the Enhanced Credit Support9) in addition to the simultaneous gradual reduction of the policy interest rate level

(which fell from 4.25% in October 2008 to 1% in May 2009). The results of the previous analysis, for the period

2007-09, show that when the banking system was not yet too much affected by an enormous amount of liquidity in

circulation, the CDS market has been able to embed more rapidly than the bond market the information on the

augmented level of sovereign credit risk, confirming its superior capacity in the credit risk price discovery process

in a situation of normal (more precisely, “partial”) functioning of the financial markets. The augmented sovereign

credit risk level caused by the banking system trouble depends on the existence of a close relationship (“doom loop”)

between State and banking sector. In other terms, the application of the bail-out principle determines the transfer

of risk from the latter to the former. At the same time, however, national banks play a fundamental role in the

purchase of the national bonds, definitely much more than foreign banks.

The period directly following (2010-12) was very delicate for the Eurozone in general (let’s remember the famous

Greek crisis between 2009 and 2010), but in particular for Italy. This period is also known as the “years of sovereign

debt crisis” in the Eurozone.10 As I said before, however, this historical time interval was too relevant for the

Italian economy. In the summer of the 2011, indeed, the so-called "spread crisis" exploded (in this context, the

term "spread" refers to the differential between the 10-year BTP yield and that of the 10-year Bund) and hit the

Italian country.11 The fundamental aspect that should be noted is that the risk associated with the spread level

is not a pure credit risk (as measured by the hazard rate level of the CDS instrument), but it is a measure of

debt redenomination risk, that is the risk that Euro Area sovereign debt could be redenominated into new local

currencies. Nevertheless, in November 2011 the high spread level was perceived as the probable Italian default
9The ECB did unconventional measures by means of which it increased the maturity of the main refinancing operations (MROs)

from 3 months to 1 year (LTRO) providing all the liquidity required by banks at a fixed rate (fixed rate full allotment system), it
amplified the eligibility of bonds accepted as collateral and it purchased of covered bonds (60 mld in 2009 and 40 mld in 2011).

10In Greece the problem was the massive public debt; for other countries, especially Spain and Ireland, the problem was represented
by the bank debt successively translated in public debt because of the State aids.

11In May of the same year, S&P revised the outlook on Italy from “stable” to “negative”. When the 1st July was diffused the S&P’s
bulletin that evaluated the public deficit (and debt) reduction plan drawn by Berlusconi’s Govt (May 2008 - November 2011), the
negative advice had an immediate dramatic effect on the BTP-Bund spread that expanded radically. On 7th July, the BTP-Bund
spread soared beyond the quota 226 basis points, the record from the birth of the Euro. After that day, new records were observed.
The BTP-Bund spread stabilized in August, but in September, when the S&P rating agency announced the downgrade of Italy, both
CDS spread and bond spread went through the roof. The entire Europe (especially France and Germany) focused on the Italian Govt
measures on debt and growth.
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(the spread comes to touch the historical record of 574 basis points!).12 A situation of reversal capital flow was

easily predictable due to the fact that almost half of the Italian public debt was in foreign hands. Italian banks,

moreover, were having trouble in raising funds on institutional markets because of spread crisis and they tried to

collect capital mainly from retail customers: according to Consob data, they issued the record of 311 miliard of

euros of bank bonds, against 75 collected from professional investors (Longo, 2016 ). The real problem, at that

time, concerned a need for liquidity and not a solvency problem, even though the bond is very thin. Although the

higher Italian sovereign risk was captured by the increasing Italian sovereign CDS spreads, the attention of financial

investors and Governments remained the bond spread level. Reported results for the period 2010-12, indeed, show

that the bond market (lead) embodied more rapidly the credit risk information than the CDS market (lag) and that

the latter moved in the direction to restore the long-run equilibrium relationship. Why do we obtain this result?

In that period, the CDS market stopped working: the trade levels were extremely limited (almost non-existent)

because of the scare of investors to incur the counterparty risk as well as the illiquidity of this instrument. As a

result, the CDS market was no more a reliable indicator of sovereign credit risk. Given that the true point was

the necessity of liquidity for Italy (and Spain), in order to avoid the Euro break up, the ECB realized the VLTRO

(Very Long Term Refinancing Operation - 3 years LTRO) in December 2011.13 Through this measure, at the rate

of 1% (indexed to the MRO rate), the ECB made it available more than one trillion of euros to the banking system

(Cesaratto, 2016 ). Naturally, this was particularly beneficial for Italian and Spanish banks that had the possibility

to use this liquidity to satisfy their operative requirements and allow the roll over of the national public debt. It

is clear that this was for the ECB a way to indirectly finance the public debt of States members without negate

the rules of his Statute. A pure consequence of this and all the other measures realized by the ECB in order to

provide liquidity for the banking system have enforced the strict relationship between national banks and States 14.

The GBS became the observed indicator (by traders) of the sovereign risk. The abundant liquidity of bonds made

these instruments much tradable than others. So, the spread level, affected by strong selling and buying, started

to deline the market sentiment on the sovereign credit risk. The event of July 2012 was the definitive confirm.

Despite the tough reforms undertaken by Monti’s Govt (especially the pension reform or Fornero reform), in July

the spread had returned to the levels it had touched before the fall of the Berlusconi ’s Govt, more than 500 basis

points. So, at a speech in London on 26th July, the ECB President gave an account of the Eurozone economy.

Bond yields of weak euro-member Governments were soaring, and traders doubted that national, Euro or EU-level

institutions, could get their act together in time to avert disaster. Draghi tried to convince international investors
12On 9th November, Berlusconi’s Govt fell down and the President of the Italian Republic (Napolitano), on 16th November, instructed

Mario Monti to constitute a new technical Govt. Europe reacted positively to that guards change. Indeed, the spread went down at
368 basis points on 6th December. However, it went up again at 500 basis points in the end of the year.

13Already in 2009 the ECB realized a LTRO (1 year). However, the VLTRO represented a more powerful measure to solve the
drammatic situation of the Eurozone.

14It should be not a surprise that, to this day, around 2/3 of the Italian public debt is held by national banks, including the Bank of
Italy that absorbs about 20% of BTP gross emissions (Longo, 2018 ).
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that the region’s economy wasn’t as bad as it seemed. Then he made a momentous remark: «Within our mandate,

the ECB is ready to do whatever it takes to preserve the Euro. And believe me, it will be enough». Traders reacted

immediately to Draghi’s forthright resolution, and a week after his speech the ECB announced a program to buy

the bonds of its distressed countries, known as Outright Monetary Transactions. Although the ECB never ended

up using this program, the promise was enough to calm investors and bring down bond yields across the Eurozone

(Nelson, 2017 ). The explicit introduction of the forward guidance by the ECB has been fundamental in order to

reduce the gap within the BTP-Bund yield spread on which was concentrated the attention for the sovereign risk

appraisal by international investors and save the whole Eurozone (not only Italy). In line with this argumentation,

the analysis shows that the bond market (lead) embodied more rapidly the credit risk information than the CDS

market (lag) during the sovereign debt crisis period (2010-12). This outcome would seem to support the idea

that, in situations in which all financial investors go searching liquid assets, the CDS market (an illiquid market

by nature) lose a fundamental part of its information power and the bond market (a very liquid market) starts to

become the key market in the discovery process of the sovereign credit risk.

What happened when the system started to be fully flooded of liquidity?

On 6th September 2012, the ECB announced the potential revival of purchases of public securities already carried

out in 2010 and in 2011 with the Security Market Program (SMP)15, but this time on a scale potentially unlimited,

that is the Outright Monetary Transactions (OMT ) or “Big Bazooka”. The OMT was certainly effective in reduc-

ing the long-term interest rates for Spain and Italy to more sustainable levels and in encouraging the recovery of

interbank loans and the early repayment of VLTRO funds during the period 2013-14. Moreover, also the Target 2

balances was reduced (Cesaratto, 2016 ), as reported in the Figure 4.

15Limited purchase of government bonds started in 2010.
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Figure 4 - Target 2 balances (Italy vs Germany)

Source: Bloomberg

This measure was fundamental in order to stabilize markets and convince the financial operators that it would

have been not worthwhile (for them) to move against the ECB policy. Naturally, the amount of (low-cost16) liquid-

ity provided by the Central Bank has been enough both to stimulate the revival of trust in the interbank market and

to allow banks to realize genuine free lunches (or arbitrages) by investing in government bonds. CDSs, in a system

that already recorded high amount of outstanding cash, was no longer considered as benchmark of the sovereign

credit risk: the level of trades were sporadic because of the increased counterparty risk perceived by operators that

continued to prefer liquid instruments. The whole attention of the financial world was completely focused on the

bond market, where the flight-to-quality strategy represented the main allocation strategy for fixed income portfolio

managers and defensive hedge funds. For the period 2012-14, the two examined series are not cointegrated. The

Granger-causality test, however, shows that the bond spreads Granger-caused the CDS premia during this market

phase.

What should we expect for the interval 2014-17 when the ECB increases the “ liquidity drug” in the financial markets

with the Quantitative Easing (QE )?

The increased pace of the expansive ECB monetary policy starting from the 2014 was related to the scare of defla-
16The ECB policy rate level moved, from January 2012 to September 2014, from 1% to 0.05%.
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tion. This latter would have weakened surely the fragile structure of the peripheral countries heavily indebted (as

Italy). In absence of a limited fiscal policy (due to “austerity”), the monetary policy is the only tool able to stimulate

a potential up trend of the national income level (Blanchard et al., 2009 ). The Central bank policy, however, is

only able to act on the short-term rates while some households consumption decisions are affected by the long-term

rates. For ease of reference, let us assume that long-term rates are the sum of two components, the short-term

rates and a risk premium component. The core problem is that, in a climate of difficulties of the real economy, the

long-term rates, even operating a short-term rates reduction, tend to increase due to the increased risk component.

This condition is further aggravated in a situation of zero lower bound. How to overcome this limit? Once again,

the holy grail is the costfree and massive liquidity provision to the economic system! The spectrum of deflation and

the necessity to avoid that the european unemployment became structural were sufficient to incentivize the ECB

to continue in this direction. The ECB, in June 2014, announced the TLTRO (Targeted Long Term Refinancing

Operation), preferential lending to banks (with expiry date four years for banks that respect the ECB rules) but

linked to the amount of loans that credit institutions in turn provide to businesses in order to sustain the real

economy. As already mentioned, in September of the same year the policy rate level went down at the 0.05% and

the ECB Governor Draghi officially adopted the so-called “forward guidance” stating that that level would have

been mantained “low” for a long time. This measure was adopted in order to correct what market was discounting

in terms of its expectation on long-term interest rates. Moreover, during this period, the Central Bank realized also

the purchase program of covered bonds and ABS (Asset-Backed Securities). Nonetheless, these measures were not

sufficient enough to reduce the high risk premium. What did the ECB think to do in order to renormalize markets?

In January 2015, Draghi announced the Quantitative Easing (QE ). In March of the same year, indeed, the ECB

has implemented the large scale purchase program of 60 billion of euros (monthly) of government bonds, covered

bonds and ABS on the basis of specific rules17. The deadline of this exeptional and unconventional measure was

programmed in September 2016. How did market react? The equity market prices reacted positively (merely as

example, let’s imagine the possibility for firms to low cost finance their stock buybacks!), the Euro-Dollar exchange

rate depreciated and the bond spread shrinked. Markets were already enormously drugged of outstanding liquidity

but the ECB continued its expansive monetary policy in the course of 2016 and 2017. In particular, on 10th March

2016, the Central Bank reduced the policy rate to 0.00% and the TLTRO II was announced, leaving his purchase

program unvaried.

Once again, as for the previous period 2012-14, during the interval 2014-17, when financial markets were fully

saturated of liquidity, the two examined series continued to be not cointegrated. The Granger-causality test shows
17The purchase of government bonds by the ECB in the secondary market was to be carried out according to a risk-sharing criterion

with national Central Banks. In particular, only 20% of the risk was to be borne by the ECB. In addition, the ECB had a "double
limit": one of 33% in relation with the public debt of each issuer and another of 25% for each issue. The maturity of the bonds to be
bought varied from 2 to 30 years, therefore, short, medium and long-term bonds.
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that the bond spreads Granger-caused the CDS premia. This would prove that, in abnormal (drugged) market

conditions, the natural connection between the CDS market and bond market tend to be obfuscate and the price

discovery process of credit risk alterated. In a similar backdrop, operators focus predominantly on current market

topics (what the whole market is looking at that particular moment) and specialized financial instruments, as CDSs,

can lose their core function in the price discovery process of risks due to the undermined CDS market liquidity.

This condition, by the way, is even more valid inside a global market in which almost the 70% of trading is realized

by means of algorithms.

7 Conclusion

In order to analyse the lead-lag relationships between CDS premia and government bond spreads (GBS ), I em-

ployed 2522 daily observations on Italy 10 years CDS premia and BTP-Bund spread values from January 2007 to

October 2017, provided by Bloomberg. This study concludes that, in normal market conditions, the CDS is the best

instrument in the price discovery process of the credit risk. During the financial crisis (2007-10 ), when markets

were not immersed in excessive liquidity, the CDS market leads the bond market to incorporate more rapidly the

sovereign credit risk information. In the following period, when markets started to be affected by the expansive

ECB monetary policy albeit maintaining part of their normal structure, this relationship turns upside down. In

fact, during the sovereign debt crisis (2010-12 ), the bond market leads the CDS market to incorporate more rapidly

the sovereign credit risk information. The most impressive result is that, in the subperiods in which the market

functioning comes completely altered by the excessive outstandig liquidity (2012-14 and 2014-17), because of the

unconventional measures undertook by the ECB, the two series are not plus cointegrated. In particular, during the

years of liquidity drug - pre QE (2012-14 ), the GBS Granger-cause the CDS spreads. This last result is even better

confirmed during the years of extreme liquidity drug - QE (2014-17 ).
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Appendix

Unit Root Tests

Augmented Dickey-Fuller Test

Residuals

Period t-Statistic Prob.∗

2007-10 -4.183509 0.0049

2010-12 -5.011417 0.0002

2012-14 -1.055049 0.9339

2014-17 -2.298192 0.4338

*MacKinnon (1996 ) one-sided p-values

Note: 5% critical values are –2.862488

Source: author’s own calculations in Eviews 10

Lag Order Selection Criteria

Period Lag Hannan-Quinn Information Criterion

2007-10 2 −8.133452∗

2010-12 2 3.324475∗

2012-14 2 −5.628491∗

2014-17 3 −6.027153∗

*indicates lag order selected by the criterion

Source: author’s own calculations in Eviews 10
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Unit Root Graphs

• 2007-10

• 2010-12
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• 2012-14

• 2014-17
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The role of CDS market in the price discovery process of the PIIGS

sovereign credit risk during the recent deep crisis
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1 Abstract

The aim of this working paper is to analyse the long lasting dynamic relationship between the credit default swap

(CDS ) premia and the government bond spreads (GBS ), with regard to the sovereign credit risk, in order to evaluate

whether the CDS market effectively is the lead or the lag market in the credit risk price discovery process during

the entire period of the recent deep crisis. In the first part of the analysis, the reference period is not subdivided

in distinct subperiods. In the second one, however, I checked whether the sovereign debt crisis has changed or

continued to confirm the lead-lag relationship found for the whole period. The analysis is extended to all “sensitive”

countries in the Eurozone, that is on the so called “PIIGS ” countries1 (excluded Greece) for the interval 2007-2017.

JEL classification: G01, G12, G14, G20

Keywords: CDS spread, government bond spread, sovereign credit risk, cointegration, vector error correction

model, Granger-causality

1“PIIGS ” is the indelicate acronym used by the press to indicate the EU peripheral countries, that is Portugal, Ireland, Italy, Greece
and Spain.
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2 Introduction

Under normal market conditions, both in the long and short term, the quotations of the goverment bonds and

CDS premia (for the same period and reference entity) are sufficiently correlated and therefore leave no margin for

arbitrage opportunities. The same does not happen, especially as regards the short term, in conditions of financial

instability similar to those that have characterized the markets in these recent years. This latter observation, in

relation to the Eurozone sovereign markets, offers the opportunity to check whether in the adjustment process

among the different considered spreads, a leading market and a possible lagging one, emerges. The recent crisis,

indeed, has contributed to deteriorate the sovereign States fiscal conditions, with an evident higher pressure on

the weakest economies, destabilising the normal financial markets functioning. This empirical study is proposed

as a continuation of my previous work exclusively concentrated on the Italian case. Therefore, I would like to

re-analyse the connection among the time series of government bond spreads, calculated as differential between the

respective 10-years benchmark bond yields and the Bund yield, and the relative CDS spreads (or premia) in order

to evaluate their different ability of immediately incorporating the information on credit risk during a period of

deep systemic crisis, such as that of the recent economic crisis. Why do I decided to extend the analysis for the

PIIGS countries - excp Greece? These countries represent the most fragile economies inside the Euro Area and,

in turn, the most preferred countries for speculative attacks by international financial operators during periods of

greater socio-political instability, characterised by very high debt-to-GDP ratios, high deficits and a high ratio of

net debt interest payments to GDP. As is well known, Portugal, Italy, Ireland, Greece and Spain were the hardest

hit countries by financial crisis and still to this day they are followed with particular focus by market operators.

Greece is not taken in consideration in this empirical evidence due to the anomalous situation of this country, still

subject to the supervision of Troika (ECB, IMF and EU Commission).

The CDS, by definition, is the staple Over The Counter (OTC ) financial instrument for measuring the credit risk

of the reference entity, generally used more frequently to implement financial hedging rather than for speculative

strategies, that can be interpreted as a credit spread on a bond issued by the reference entity. It is proper to remark

that the credit risk is not the only determinant (Elton et al., 2001 ; Hull et al., 2004 ; Fontana et al., 2016 ). CDS

contracts, indeed, transfer the credit risk associated with corporate or sovereign bonds to a third part, exposing

the protection buyer to the (not insignificant) counterparty risk2. Moreover, the Cheapest to Deliver (CTD) option

embodied in many physically settled CDS contracts may affect the basis, although the impact of this factor might

be small for sovereign CDS, because they are more frequently settled in cash (Palladini et al., 2011 ).

If the credit risk were the main priced factor, as already mentioned, what we should find is a close co-movement of

these series. So, by following the same idea of my previous work, the fundamental and simplifying assumption is
2It is the risk that the protection seller will not be able to provide a compensation payment in case a credit event (or trigger event)

occurs.
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that the main priced factor is the credit risk.

The bond spread (BS ) is generally the differential with respect to the associated swap rate. The government bond

spread (GBS ), on the contrary, is defined as difference between the 10-years yield of a government bond and the

10-years yield of another one with AAA rating (like Germany, that is the main core country in the Euro Area).

Even this latter embodies different typology of risks and not only the pure credit risk (i.e., liquidity risk, expectation

on future inflation, growth capacity, etc.).

There is an extensive literature about sovereign credit risk and several authors have investigated the relation between

CDS premia and government bond spreads. The basic literature of reference is the one I mentioned in my previous

research paper3. Nevertheless, I will mention two more empirical research papers with a more similar purpose to

the presented one.

Andenmatten et al. (2011 ) examine the empirical relationship between CDS premia and government bond spreads

for Portugal, Italy, Ireland, Greece, and Spain (the “PIIGS” countries) for the period from January 2007 to April

2010. They conclude that, in most cases (five out of seven), only CDS premia contribute to the price discovery

process during the analysed period. These results reinforce the result obtained in my previously mentioned working

paper for the subperiod 2007-10.

Ito (2016 ) shows that, for the period from January 2009 to September 2011, sovereign CDS (five-year maturity)

and government bond markets are integrated only in the Netherlands and not in Austria, Belgium, Finland, France,

Germany, Greece, Italy, Ireland, Portugal, or Spain. Even though the CDS and government bond markets are

separated, mutual influences between them are found in Greece, Italy, Ireland and Portugal with a one-way influence

from the government bond market to the CDS market in Spain.

The intermarket connections allow market operators to capture signals of inversion or trend reinforcement and then

to implement worthwhile strategies. Moreover, for policy-makers, an in-depth knowledge of these dynamics creates

the conditions for adopting timely and well-balanced monetary policies.

This paper is proposed to provide an additional contribution to the existing literature, by means of a very recent

time series analysis starting from the financial crisis up to the initial fourth quarter of the 2017, with particular

focus on the potential structural break represented by the sovereign debt crisis, in order to highlight how traditional

markets can change in particular economic contexts and be deeply affected by monetary policies. A minor aim (but

not less important), linked to the previous one, is to emphasize the different impact of a stressed market condition

on different socio-economic entities. The “flight-to-liquidity” investors behaviour, in fact, not necessarily can be a

consequence of a structural change, but a further boost in response to the volatile pre-existent economic backdrop of

a peculiar country. A further contribution is given by the introduction of a backtest on the iTraxx SovX WE Index
3Cfr. “The lead-lag markets in the price discovery process of the sovereign credit risk from the financial crisis to the present

day: the case of Italy”.
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series in order to evaluate the implicit lead-lag relationship compared with the average of the PIIGS - excp Greece

GBS series. The Itraxx series is not largely used due to the closed access (data provided against paid subscription)

and the limited number of observations compared to the original CDS series.

The structure of the paper is the following. Section 3 describes data and reports descriptive statistics. Section

4 reports the results of the analysis. Section 5 reports the economic discussion. Section 6 summarises the main

results and conclusions.

3 Data description

In order to realize the empirical analysis I use daily price quotes for the sovereign PIIGS - excp Greece 10y CDS

contracts and the 10y government bond spreads for the time interval 2007-2017 (2521 observations for Portugal ;

1955 observations for Ireland ; 2522 observations for Italy ; 2522 observations for Spain). Daily basis data are taken

from Bloomberg. The descriptive statistics of the dataset are shown in Table 1. The over time movements of the

10y CDS premia and government bond yield spreads for Portugal, Ireland, Italy and Spain are shown respectively

in Figures 1, 2, 3 and 4.

Figure 1 - CDS spreads and government bond spreads series from January 2007 to October 2017: Portugal

Source: author’s own calculations in Eviews 10
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Figure 2 - CDS spreads and government bond spreads series from January 2007 to October 2017: Ireland

Source: author’s own calculations in Eviews 10

Figure 3 - CDS spreads and government bond spreads series from January 2007 to October 2017: Italy

Source: author’s own calculations in Eviews 10
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Figure 4 - CDS spreads and government bond spreads series from January 2007 to October 2017: Spain

Source: author’s own calculations in Eviews 10

Figure 5 - CDS spreads and government bond spreads series from January 2004 to March 2018: PIIGS - excp Greece

Source: Bloomberg
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Table 1 - Descriptive statistics of data

Variable Mean SD Min Max Median

10y CDS premia (basis points - 0.01% )

Portugal 244.13 192.28 5.59 798.63 212.72

Ireland 127.01 114.17 11.12 738.32 94.76

Italy 151.66 93.79 8.21 441.51 147.47

Spain 143.75 95.16 4.15 477.39 123.78

10y government bond yield spreads (%)

Portugal 3.27 2.88 0.11 14.81 2.48

Ireland 1.90 2.01 0.16 11.14 1.34

Italy 1.71 1.14 0.19 5.53 1.47

Spain 1.69 1.30 0.03 6.39 1.30

Note: sample period is from January 2007 to October 2017.

Source: Bloomberg

The underlying econometric model implemented is based on the methodology suggested by Gonzalo and Granger

(1995 ) described in the working paper n. 1.

4 Results

In this section, results are presented separately for each peripheral country. All preliminary and complementary

tests on time series are reported in the Appendix. Further statistical tests validating the acceptance of OLS

assumptions are not reported here. With regard to these latter tests, they confirm the presence of no serial

correlation, heteroskedasticity and non normal distributed residuals. To limit the problem of the heteroskedasticity,

I calculated robust estimates by using the Huber-White procedure. The normality assumption allows exact inference

about the estimates and standard errors of the estimated coefficients. However, even when the normality assumption

is not valid (but all the other assumptions are), the estimates are still consistent and the Central Limit Theorem

allows to make inferences that are valid in an asymptotic sense (Wooldridge, 2003 ).

In the set up of VAR models, in order to choose the optimal lag length, I followed the Hannan-Quinn criterion as

suggested by Liew (2004 )4. Moreover, the VAR models are stable (not poor).5

4According to the author, the Hannan-Quinn criterion is the most efficient when observations are above 120.
5See the AR root graphs in the Appendix.
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4.1 Portugal

According to the first stage of the analysis, I evaluate the existence of cointegration between the two series through

the Augmented Dickey-Fuller Test (see the Appendix ) and the Johansen Test Statistics. The latter is detailed below

in the Table 2.

Table 2 - Johansen Test Statistics: period 2007-17

Variable 10y CDS premia, 10y government bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.014887 40.08481 15.49471 0.0000

At most 1 0.000939 2.363366 3.841466 0.1242

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. In particular, the trace and the max-eigenvalue statistics

indicates, at the 0.05 level, the presence of one cointegrating vector that ensures us that the linear combination of

the series is stationary (the max-eigenvalue statistics is not reported here). Therefore, it is possible to realize the

second stage of the analysis and estimate the VECM in order to assess which market contributes to the adjustment

process toward the long period equilibrium and which one is “the more efficient” in incorporating more rapidly the

sovereign credit risk information. The VECM estimation outputs are reported in the following Table 3 (a) and

Table 3 (b).
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Table 3 (a) - VECM : dependent variable ΔCDS - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000764 0.002232 0.342419 0.7321

β11 0.052349 0.033257 1.574091 0.1156

β12 -0.005193 0.031991 -0.162313 0.8711

β13 −0.080165∗∗ 0.041095 -1.950733 0.0512

β14 -0.005979 0.032382 -0.184624 0.8535

β15 -0.001847 0.045229 -0.040835 0.9674

α11 0.104716∗∗∗ 0.027412 3.820023 0.0001

α12 -0.013685 0.025286 -0.541202 0.5884

α13 0.029657 0.028871 1.027222 0.3044

α14 -0.028261 0.020001 -1.412948 0.1578

α15 0.005606 0.026044 0.215266 0.8296

λ1 −0.021620∗∗∗ 0.006571 -3.290275 0.0010

Source: author’s own calculations in Eviews 10
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Table 3 (b) - VECM : dependent variable ΔSpread - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000823 0.002874 0.286169 0.7748

β21 0.091262∗ 0.048073 1.898394 0.0578

β22 0.006391 0.050463 0.126654 0.8992

β23 -0.012191 0.063786 -0.191126 0.8484

β24 -0.012764 0.046856 -0.272417 0.7853

β25 −0.084659∗ 0.051226 -1.652646 0.0985

α21 0.135421∗∗ 0.065250 2.075409 0.0381

α22 -0.005310 0.051762 -0.102591 0.9183

α23 0.038917 0.043861 0.887294 0.3750

α24 −0.150812∗∗∗ 0.056421 -2.672956 0.0076

α25 0.055169 0.035967 1.533870 0.1252

λ2 0.010336 0.007791 1.326602 0.1848

Source: author’s own calculations in Eviews 10

As we can see from Table 3 (a) and Table 3 (b), only λ1 is statistical significant and negative while λ2 is pos-

itive but not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly

the credit risk information than the CDS market (lag) during the selected time interval and that the latter market

moved in the direction to restore the long-run equilibrium relationship.
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4.2 Ireland

Also for Ireland, I evaluate the existence of cointegration between the two series through the Augmented Dickey-

Fuller Test (see the Appendix ) and the Johansen Test Statistics. The latter is detailed below in the Table 4.

Table 4 - Johansen Test Statistics: period 2007-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.055085 110.6404 15.49471 0.0001

At most 1 0.000282 0.548471 3.841466 0.4589

Source: author’s own calculations in Eviews 10

The trace and the max-eigenvalue statistics indicates the presence of one cointegrating vector at the 0.05 level

(the max-eigenvalue statistics is not reported here). The VECM estimation outputs are reported in the following

Table 5 (a) and Table 5 (b).
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Table 5 (a) - VECM : dependent variable ΔCDS - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β10 0.001986 0.013647 0.145560 0.8843

β11 −0.530842∗∗∗ 0.064687 -8.206368 0.0000

β12 −0.344535∗∗∗ 0.075563 -4.559596 0.0000

β13 −0.264598∗∗∗ 0.074200 -3.566033 0.0004

β14 −0.204584∗∗∗ 0.073859 -2.769921 0.0057

β15 −0.139232∗ 0.072580 -1.918333 0.0552

β16 -0.072505 0.065785 -1.102144 0.2705

β17 -0.016081 0.056382 -0.285211 0.7755

β18 0.038456 0.040298 0.954297 0.3401

α11 0.429258 0.281974 1.522329 0.1281

α12 0.115460 0.350327 0.329578 0.7418

α13 0.121669 0.302824 0.401781 0.6879

α14 0.063924 0.297268 0.215038 0.8298

α15 -0.332151 0.242476 -1.369831 0.1709

α16 -0.418851 0.376825 -1.111528 0.2665

α17 0.350017 0.434632 0.805318 0.4207

α18 -2.16E-05 0.372100 -5.81E-05 1.0000

λ1 −0.317278∗∗∗ 0.049432 -6.418433 0.0000

Source: author’s own calculations in Eviews 10
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Table 5 (b) - VECM : dependent variable ΔSpread - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β20 0.001240 0.002030 0.610672 0.5415

β21 -0.001952 0.007876 -0.247877 0.8043

β22 -0.002421 0.008794 -0.275274 0.7831

β23 -0.002425 0.009893 -0.245069 0.8064

β24 -0.012314 0.010156 -1.212541 0.2255

β25 0.010999 0.010328 1.064910 0.2871

β26 0.006799 0.009091 0.747862 0.4546

β27 0.006193 0.008324 0.743978 0.4570

β28 0.008612 0.007212 1.194139 0.2326

α21 0.289723∗∗∗ 0.053088 5.457450 0.0000

α22 0.003718 0.058818 0.063214 0.9496

α23 -0.013515 0.047503 -0.284499 0.7761

α24 0.025974 0.047750 0.543950 0.5865

α25 0.022107 0.055280 0.399913 0.6893

α26 -0.063958 0.054665 -1.169996 0.2421

α27 -0.070450 0.043368 -1.624477 0.1044

α28 -0.009933 0.052577 -0.188927 0.8502

λ2 -0.006385 0.006414 -0.995474 0.3196

Source: author’s own calculations in Eviews 10

Table 5 (a) and Table 5 (b) show that only λ1 is statistical significant and negative while λ2 is also negative

but not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) during the crisis period. The CDS market, therefore, favoured

the process of adjustment towards the long-run equilibrium relationship.
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4.3 Italy

I evaluate, for Italy, the existence of cointegration between the two series through the Augmented Dickey-Fuller

Test (see the Appendix ) and the Johansen Test Statistics. The latter is detailed below in the Table 6.

Table 6 - Johansen Test Statistics: period 2007-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.005979 18.90239 15.49471 0.0147

At most 1 0.001508 3.801171 3.841466 0.0512

Source: author’s own calculations in Eviews 10

The trace and the max-eigenvalue statistics indicates the presence of one cointegrating vector at the 0.05 level

(the max-eigenvalue statistics is not reported here). The VECM estimation outputs are reported in the following

Table 6 (a) and Table 6 (b).

Table 6 (a) - VECM : dependent variable ΔCDS - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000642 0.001543 0.415884 0.6775

β11 -0.070609 0.056135 -1.257850 0.2086

β12 -0.020309 0.047841 -0.424512 0.6712

β13 −0.099282∗∗ 0.043694 -2.272200 0.0232

β14 −0.077816∗ 0.040932 -1.901086 0.0574

α11 0.165657∗∗∗ 0.051927 3.190204 0.0014

α12 -0.027336 0.047535 -0.575070 0.5653

α13 -0.006220 0.043585 -0.142717 0.8865

α14 0.044907 0.037114 1.209952 0.2264

λ1 −0.008850∗ 0.004759 -1.859872 0.0630

Source: author’s own calculations in Eviews 10
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Table 6 (b) - VECM : dependent variable ΔSpread - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000549 0.001636 0.335556 0.7372

β21 0.104942∗∗∗ 0.040713 2.577601 0.0100

β22 0.031092 0.039356 0.790035 0.4296

β23 -0.017617 0.050129 -0.351437 0.7253

β24 -0.018998 0.039064 -0.486334 0.6268

α21 -0.008451 0.051488 -0.164131 0.8696

α22 −0.124824∗∗∗ 0.048738 -2.561113 0.0105

α23 -0.042700 0.056113 -0.760968 0.4467

α24 -0.003914 0.042317 -0.092501 0.9263

λ2 0.007104 0.005353 1.327096 0.1846

Source: author’s own calculations in Eviews 10

Table 6 (a) and Table 6 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) during the sovereign debt crisis period. The CDS market,

therefore, favoured the process of adjustment towards the long-run equilibrium relationship.
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4.4 Spain

As well as for all other peripheral countries, during the period 2007-17, there is cointegration between the series as

supported by the Augmented Dickey-Fuller Test (see the Appendix ) and by the Johansen Test Statistics reported

below in the Table 7.

Table 7 - Johansen Test Statistics: period 2007-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.009422 27.39687 15.49471 0.0005

At most 1 0.001417 3.568087 3.841466 0.0589

Source: author’s own calculations in Eviews 10

The trace and the max-eigenvalue statistics indicates the presence of one cointegrating vector at 0.05 level (the

max-eigenvalue statistics is not reported here). The VECM estimation outputs are reported in the following Table

8 (a) and Table 8 (b).
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Table 8 (a) - VECM : dependent variable ΔCDS - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000405 0.001221 0.331873 0.7400

β11 0.103261∗∗ 0.042878 2.408238 0.0161

β12 −0.094815∗∗ 0.040659 -2.331966 0.0198

β13 −0.113123∗∗∗ 0.041434 -2.730216 0.0064

β14 −0.074822∗∗ 0.037623 -1.988731 0.0468

β15 0.007671 0.038165 0.200985 0.8407

α11 0.106781∗∗∗ 0.029723 3.592508 0.0003

α12 0.047389 0.029994 1.579936 0.1142

α13 0.006228 0.028557 0.218078 0.8274

α14 0.032869 0.029085 1.130073 0.2586

α15 0.013339 0.029892 0.446237 0.6555

λ1 -0.005774 0.006369 -0.906529 0.3647

Source: author’s own calculations in Eviews 10
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Table 8 (b) - VECM : dependent variable ΔSpread - period 2007-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000505 0.001688 0.299370 0.7647

β21 0.087649 0.055157 1.589089 0.1122

β22 -0.013662 0.045373 -0.301104 0.7634

β23 -0.060831 0.057786 -1.052688 0.2926

β24 -0.015360 0.050850 -0.302058 0.7626

β25 0.017913 0.047885 0.374086 0.7084

α21 0.054180 0.045182 1.199143 0.2306

α22 -0.053048 0.038789 -1.367596 0.1716

α23 −0.080777∗∗ 0.041933 -1.926346 0.0542

α24 -0.044076 0.039393 -1.118891 0.2633

α25 -0.023836 0.044000 -0.541711 0.5881

λ2 0.021422∗∗∗ 0.007999 2.678084 0.0075

Source: author’s own calculations in Eviews 10

Table 8 (a) and Table 8 (b) show that λ1 is not statistical significant and negative while λ2 is positive and

statistical significant. This result implicitly means that the CDS market (lead) embodied more rapidly the credit

risk information than the bond market (lag) during the sovereign debt crisis period. The latter market, therefore,

favoured the process of adjustment in order to restore the long-run equilibrium relationship.
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5 Economic discussion

Palladini et al. (2011 ) stated that: «due to its liquid nature, the Euro Area CDS market seems to move ahead of

the corresponding bond market in price adjustment, both before and during the crisis». Moreover, authors added:

«there is an alternative causal interpretation of our results. The CDS market may lead in price discovery because

changes in CDS prices affect the fundamentals driving the prices of the underlying bonds». It should be noted that

the sample period analysed by them run from 30th January 2004 through 11th March 2011.

Without invalidating the results reported by the above mentioned authors, I found that, at least with respect to

the PIIGS countries - excp Greece, the CDS market seems to move behind the corresponding bond market in the

credit risk price discovery process during the entire period of crisis, precisely starting from the first quarter of 2007

up to the begin of the fourth quarter of 2017. The only exception is represented by Spain.

In order to explain why I obtained this final result, it could be interesting have to deepen the peculiarities and the

economic structure of each examined country.

The economic crisis emerged as a result of the problems occurred in the real estate sector in the United States, in

2007, it began to impact the economies of other countries in a short time (Krugman, 2009 ), with a heavy impact

on the Euro Area countries. The public deficits and debt levels extremely increased, got worse the sustainability

of public finance of the most fragile economies. Between them, Portugal, Ireland, Italy, Greece and Spain (PIIGS )

were the most severely hit by the effects of the global economic crisis inside the European Union.

Reinhart et al. (2010 ) claimed that countries with high public debt exhibited stunted economic growth. “Austerity”

was widely supported and considered as the real cure in order to restore the pre-crisis trend of economic growth,

completely at odds with the theory of “expansionary fiscal consolidation” hypothesised by Giavazzi et al. (1990 ).

The largest public debt among the analyzed country, during the sovereign debt crisis period, is definitely attributed

to Italy, followed by Spain on the second place. On the third place comes Portugal, while on the fourth place comes

Ireland. However, a more relevant information is given by the amount of public debt as percentage of GDP. With

regard to this latter indicator, the worst position was occupied by Italy and the most favorable by Spain (see Table

9 and Figure 6 ).
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Table 9 - Debt as a percentage of GDP : period 2007-17

EA Peripheral Countries 2007 2010 2014 2017

Portugal 63.60% 93.50% 123.60% 127.70%

Ireland 24.90% 94.90% 107.60% 69.50%

Italy 104% 119.10% 132% 131.20%

Spain 36.20% 60.10% 97.70% 96.70%

Mean 57.18% 91.90% 115.23% 106.28%

Source: Bloomberg

Figure 6 - Graphical representation of the Debt/GDP ratio evolution (included Germany): period 2007-17

Source: Bloomberg

It is possible to observe in Table 9 (and Figure 6 ) that, up to 2007, sovereign debt level (compared to GDP)

was elevated for Italy (and Greece, not reported here) and the trend for Portugal began to move in a worrisome

trend, while the relative position of Ireland and Spain looked relatively healthy. The low GBS and CDS spreads on

sovereign debt indicated that markets did not expect a real default risk as well as a fiscal crisis such that it could

threaten the stability of the whole Euro Area. However, all of the enumerated countries surpassed, in 2010, the
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criterion written in Maastricht Treaty, regarding the maximum amount for the public debt being 60% of GDP.

In order to go deeper in these results it is useful to have a general look on the historical evolution of each (different)

socio-economic context.

• Portugal

The entrance of Portugal into the European Monetary Union led to historically low interest rates, with real rates

approaching zero percent. Favourable credit conditions and expansionary fiscal policy were a powerful catalyst in

both domestic consumption and investment that initially led to strong economic growth and low unemployment.

In the early 2000s, however, Portugal continued not only to stress a current account deficit but started also to

experience a steady increase in the unemployment rate. Unlike Greece, Ireland or Spain, where economic growth

had been sustainably high before the crisis, Portugal experienced low growth since 2001. Private domestic demand

and wage costs’ growth slowed down considerably during the next year once the economy had already reached its

cycle of boom peak. In 2003, indeed, Portugal went into recession (–0.9 percent), the only Euro Area country

together with Germany (–0.2 percent) to register negative growth that year (Lourtie, 2011 ). In order to improve

the low labour productivity (probably the real Achilles heel), the Government partially changed the labor legislation

in 2004 and, more substantially, in 2007. In a nutshell, the Portuguese economy was in evident trouble long before

being hit by the financial crisis, with a persistent large twin deficits. The financial crisis undoubtedly contributed

to further undermine the fragile foundation of the economic structure. Between 2008 and 2009, the Portuguese

Government decided the bailout of two Portuguese banks, specifically Banco Português de Negócios (BPN ) and

Banco Privado Português (BPP) in order to avoid of exacerbating a potentially serious financial crisis in the real

economy.

The Greek crisis in 2010 had negatively strong spillover effects on the reliability of the most weak european

economies, especially Portugal. At the beginning of February, Greek 10 year bond rates spiked to more than 7

percent. The panic on the Eurozone sovereign bond market triggered by the Greek crisis affected Portuguese bonds

more than the rest of the peripheral countries mainly because estimates for 2009 indicated a much higher than

foreseen deficit of 9.3 percent of GDP (Lourtie, 2011 ). Financial investors were deeply worried about the excessive

levels of debt in some EU countries and this anxiety resulted in the CDS premia and in the widening of government

bond spreads. For 2010, the Portugal’s budget deficit equaled 7.3% of its national gross product. Although exports,

differently from the first half of the 2000s, grew in the 2006/2010 period on average above EU 15 average, the

current account deficit remains high (off-set by higher energy prices, in particular oil). At the end of the same

year, the opinion that Portugal, similarly to Greece and Ireland, can apply for international financial aid was often

expressed (Górniewicz, 2011 ).

On April 2011, Portugal became the third Euro Area country to request international financial assistance from
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Troika. The latter approved a €78 billion bailout package in May 2011 on condition that Portugal agreed to adopt

austerity measures and structural reforms. The country registered a progressive reduction of the budget deficit

during these austerity years. On May 2014, Portugal officially became the second country to exit from the Troika

bailout program.

Reuters source reports that, in 2017, the official full-year deficit target has been 1.4 percent (while the European

Union demands deficits at or below 3 percent) and the debt-to-GDP ratio around 126 percent from last year’s

around 130 percent (the EU wants it at or heading down towards 60 percent). It should be recognised that these

positive results in recent years were partly due to policies adopted by the Costa-led socialist Government6.

• Ireland

Before the crash, Ireland had a gross debt-GDP ratio in 2007 of 25% and was famed “Celtic Tiger ” due to its

solid economic pace of growth. During the 1990s, indeed, the Irish Government had implemented a wide range

of policies that helped to foster improvements in productivity, strengthening all measures in place starting from

the 1960s. Employment rose steadily from 1.1 million in the late 1980s to 2.1 million in 2007. Combined with

steady improvements in productivity, the economy delivered a period of extraordinary growth: from 1987 to 2007,

economic growth averaged 6.3% per year (Whelan, 2014 ). This stable growth that generated budget surpluses

allowed Irish politicians to lower tax rates and raised the annual public spending. Virtually, Ireland did not suffer

from any budget deficit and the public debt was amounting only to 25% of the national gross product (Walewska,

2010c).

In 2007, with the bursting of the housing bubble (2001-2007) and the consequential banking crisis, Ireland’s gears

of the economy got stuck. As observed by Whelan (2014 ): «With population growing and incomes expanding

rapidly, there were strong fundamental factors underlying housing demand. In addition, EMU allowed Irish financial

institutions to provide access to mortgage finance at historically low rates. Mortgage rates, which had traditionally

been over 10%, collapsed to below 5%. As a result, house prices in Ireland quadrupled in price between 1996 and

2007, a pace of increase double that seen in the United States over a similar period. The response to this increase

in housing demand was an extraordinary construction boom».

Towards the end of 2007, Irish house prices began rapidly to fall. The following year, Ireland’s economy entered into

a severe recession. In particular, the crisis of the construction sector heavily expanded inside the whole economy,

hitting also the strictly linked banking sector. The Irish Government had to intervene in order to save the banking

sector from bankruptcy: it devoted the equivalent of 4% of the national gross product for capital injections in

to the financial institutions (Górniewicz, 2011 ). Moreover, the huge unemployment level7, in 2009, worsened the

fiscal expenditure due to a relevant loss in income tax revenues and a strong increase in social welfare payments.
6Antonio Costa became Portugal’s first minister from 26th November 2015
7The unemployment rate surged to 12.5% on December 2009.
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As noted by Górniewicz (2011 ): «Combined with the collapse of the industrial production, constantly increasing

unemployment rate and the decrease in the private sector spending, the budget cuts contributed to the downturn of

Irish national gross product by 3% in 2008 and by about 7% in 2009. Therefore, from the beginning of the economic

crisis, the economy of the former Celtic tiger suffered a decrease of almost 10%».

Altough the Irish Government carried out a plan of spending cuts in order to somewhat alleviate the public debt

burden, during the second half of 2010, the Irish sovereign credit rating was decreased from AA to AA- by Standard

& Poor’s due to the constantly increasing expenses dedicated to rescue the domestic bank sector (doom loop).

Basically, bank debts became state debt, which passed from 25% to 108% of GDP in four years (from 2007 to 2010).

All this was promptly reflected in the valuation of country related credit default swaps - securities or bonds in case

of a country’s insolvency. The profitability of 10-year treasury bonds of Ireland reached, by 8th September 2010,

the so-far highest level of 5.9 % (Siemionczyk et al., 2010 ).

Towards the end of 2010, Ireland entered in the Troika bailout program: Irish Government received 67.5 billion of

euros of loans for its rescue, while it has transferred a total sum of 89.5 billion of euros to its financial sector over

the same time period, of which 55.7 of these billions ended up in the pockets of creditor banks, mainly foreign banks

(Vago, 2014 ).

On December 2013, Ireland became the first country to exit from the Troika bailout program.

What should be pointed out is that Ireland represents a special case. Ireland had a huge development because it

has become a strategic venue for the American multinationals who have opened many plants due to a very tax

regime favorable to foreign investments, because of its proximity to the most important markets and for linguistic

reasons.8

Although Ireland is currently growing with a good pace, it continues not to register the pre-crisis levels.

• Italy

The years of the so-called Italian “economic miracle” have laid the foundations for the creation of a solid industrial

structure. In the 1960s, indeed, the level of employment was close to full employment and it was compatible with the

balance of current accounts. In that decade, in fact, the balance of payments was constantly in surplus. However,

the first blow to Italian external competitiveness came from the increase in labor costs per unit of product (the

famous CLUP) following the substantial increases in nominal wages, well beyond the growth of the productivity,

achieved by workers in the hot autumn (1969). The oil shock, in the early 1970s, gave the next blow (Cesaratto,

2016 ). From that moment on, a rising structural trend in the level of inflation began to define itself. Therefore,

the weapon used by Italian Government for improving exportations was the targeted devaluation of the lira. This

powerful and double-edged tool could not be used anymore when the country entered in the third and last phase of
8Ireland, indeed, registers a relevant difference between GDP and GNP. The former is much higher than the latter due to the income

generated and moved by these foreign multinationals.
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EMU (Economic and Monetary Union) in 1999.

Deflationary policies at european level as well as the loss of the weapon of devaluation have undoubtedly slowed

Italian growth and consequently increased the difficulty of achieving increasingly stringent targets of public finance.

The issue had huge implications for the weakened and reduced Italian industrial capacity. The Italian real GDP

begun to fall already from the early 2000s and reached its peak in 2009, as showed in Figure 7.

Figure 7 - Graphical representation of the Italian real GDP evolution: period 2000 -17

Source: Bloomberg

In 2008, when the global crisis expandend also at european level, the Berlusconi-led coalition offered an elec-

tion manifesto inspired by principles of austerity and financial stability, which was unusual for a coalition that had

previously supported expansion and very expensive infrastructural projects (Di Quirico, 2010 ). However, the Ital-

ian Government witnessed the most difficult situation during the summer of the 2011,when exploded the so-called

"spread crisis" (the term "spread" refers to the differential between the 10-year BTP yield and that of the 10-year

Bund). In May of the same year, S&P revised the outlook on Italy from “stable” to “negative”. When the 1st July

was diffused the S&P’s bulletin that evaluated the public deficit (and debt) reduction plan drawn by Berlusconi-led

Govt (May 2008 - November 2011), the negative advice had an immediate dramatic effect on the BTP-Bund spread

that expanded radically. On 7th July, the BTP-Bund spread soared beyond the quota 226 basis points, the record

from the birth of the Euro. After that day, new records were observed. The BTP-Bund spread stabilized in August,

but in September, when the downgrade of Italy was announced by the S&P rating agency, both CDS spread and

bond spread went through the roof. The entire Europe (especially France and Germany) focused on the Italian

Govt measures on debt and growth. On 9th November, Berlusconi’s Govt fell down and the President of the Italian
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Republic (Napolitano), on 16th November, instructed Mario Monti to constitute a new technical Govt. Europe

reacted positively to that guards change. Indeed, the spread went down at 368 basis points on 6th December.

However, it went up again at 500 basis points in the end of the year. Italy as well as Spain were very close to the

default. The VLTRO (Very Long Term Refinancing Operation), launched at the end of 2011 by the ECB, avoided

it happened.

In the same direction of all the other european peripheral countries, Italy adopted a series of structural reforms

with the setting-up of the Monti-led Government about pensions, work and taxes. The Renzi-led Government tried

to increase the Italian competitivity continuing to follow the path traced by the previous technical govt and further

flexibilizing the labor market. Moreover, during these last years, the Government have had to face an additional

issue related to huge public expenditure beared in order to save some financial istitutions and support the enhance-

ment entire banking sector.

In the years of the Euro, broadly speaking, Italy has recorded increasing and persistent imbalances of current ac-

count balances. In particular, the Target 2 deficit is sensibly augmented in favour of Germany, the first economy

and leading exporter of the Eurozone. Still nowadays, the country has trouble finding a competitive and stable

growth pace. Political uncertainty, by the way, contributes to provide a less clear picture on the future growth

expectations and economic relations with the other european countries.

• Spain

The latest Spanish recession was undoubtly much more serious in terms of decline in GDP and unemployment

growth than the crisis of the mid-1970s and that of the early 1990s.

The economy grew quite strongly during the first years of the Euro and it has long been mainly based on the real

estate sector. Between 2000 and 2008 the Spanish unit labor costs increased more than 30%. In Euroland only the

Greek and the Irish unit labor costs increased stronger (Gruppe et al., 2014 ). According to Loman et al. (2015 ):

«In the pre-crisis years, cheap access to foreign capital due to euro accession fuelled a huge housing bubble in Spain.

Foreign capital was not allocated to high yielding investment, but used to finance construction activity. Banks, in

particular regional savings banks, lent enthusiastically. Meanwhile, the savings rate fell and Spain’s competiveness

eroded due to rapid wage increases (and wage moderation in Germany). As a result, the current account deficit

increased to a dramatic 9.8% of GDP in 2007. Spain entered the crisis with a budget surplus (2% of GDP in 2007)

and modest public debt (36% of GDP). However, the huge current account deficit, bad lending by its banks and

an oversupply of housing left Spain very vulnerable when the Great Recession started». Basically, in the pre-crisis

years, the Spanish foreign debt consisted mainly of private debts, debts incurred by the Spanish banking system with

foreign banks to finance the real estate boom. After the bursting of the housing bubble, the Spanish Government

took over part of the bank debts. This latter did it by issuing securities largely purchased from foreigners. The
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"private" foreign debt has therefore turned into a "public" foreign debt. The Spanish foreign debt has essentially

remained the same, but has changed its shape when the state has taken on private foreign debts (Cesaratto, 2016 ).

GDP began to fall in Spain in the third quarter of 2008 and continued to diminish throughout 2009, making for

six consecutive quarters of declines (Ortega et al., 2012 ). Moreover, the loss of foreign direct investments was an

additional negative boost for the domestic economy. In 2009, indeed, ninety per cent of the bonds issued were

characterized by a maturity shorter than a year (Górniewicz, 2011 ), symptomatic of a weaker credibility of the

country. The local Government adopted, in order to avoid a worsening of Spain’s credit-rating (and, thus, a higher

cost of debt), austerity measures to control the budget deficit and debt stock. Nevertheless, these measures (thought

to increase competitiveness and redress trade balances) contributed to an additional downward pressure on economic

growth, exacerbating the flatted domestic demand. In 2010, the level of unemployment reached nearly 20.5%.

The crisis has manifested itself in all its gravity in 2011, when the Government had the necessity of rolling long-term

bonds (Bonos). On that occasion, Spain as well as Italy were very close to the default. As I already stated, the

VLTRO has been vital for the roll over of the public debt by national banks both for Spain and Italy (since foreign

investors decided to reduce their exposure, respectively, on Bonos and BTPs). In 2012, the Rajoy-led Government

(2011-16) asked to EU for a loan of 100 billion euros to restructure the national banking sector within the framework

of the structural reform strategy (which also included the labour market reform). Structural reforms have favoured

the growth recovery and laid the foundation of a sounder economy. Notwithstanding the recent political instability

due to the Catalonia referendum (2017), economic growth still remains robust reaching over 3% in 2017 for the

third consecutive year.

5.1 The “non-neutral” impact of the sovereign debt crisis

Is the above-reported analysis enough to explain the evolutive dynamics of the lead-lag relationship over time? The

applied setup does not consider the existence of a potential event or series of events that could have changed the

structure of this market relationship. How can I try to partially overcome this issue? It is commonly accepted the

idea that, especially for the PIIGS economies, the most troubled period (characterized by a very high volatility

both in the CDS and bond market) has been the period called “sovereign debt crisis” (2010-12 ). It is not trivial

to highlight that this historical event has changed the deep conviction of investors according to which government

bonds were «credit risk free» (the possible modification in the banks risk weighted asset computation still remains

a hot topic). Although on the time extension of this famous period there is yet a debate, I follow Arellano et al.

(2012 ) in including also the year 2012. Why? Only after the memorable «whatever it takes» stated out loud by

the ECB President Mario Draghi during the press conference on 26th July 2012, the collateral effects generated by

the public debt crisis begun to normalize.
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• Portugal

Pre-sovereign debt crisis: (2007-10 )

According to the first stage of the analysis, I evaluate once again the existence of cointegration between the two

series through the Augmented Dickey-Fuller Test (see the Appendix ) and the Johansen Test Statistics. The latter

is detailed below in the Table 9.

Table 9 - Johansen Test Statistics: period 2007-10

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.039259 30.96706 15.49471 0.0001

At most 1 0.004242 2.971758 3.841466 0.0847

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. In particular, the trace and the max-eigenvalue

statistics indicates, at the 0.05 level, the presence of one cointegrating vector (the max-eigenvalue statistics is not

reported here). Therefore, it is possible to realize the second stage of the analysis and estimate the VECM. The

VECM estimation outputs are reported in the following Table 10 (a) and Table 10 (b).

Table 10 (a) - VECM : dependent variable ΔCDS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.000680 0.000802 0.848368 0.3965

β11 0.198500∗∗∗ 0.072578 2.735012 0.0064

β12 -0.058515 0.054392 -1.075814 0.2824

α11 0.105370∗∗ 0.051450 2.048001 0.0409

α12 -0.056369 0.048537 -1.161375 0.2459

λ1 0.014862 0.010887 1.365121 0.1727

Source: author’s own calculations in Eviews 10
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Table 10 (b) - VECM : dependent variable ΔGBS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β20 0.000564 0.001205 0.467846 0.6400

β21 0.100562 0.094823 1.060529 0.2893

β22 -0.009656 0.094389 -0.102303 0.9185

α21 0.215820∗∗∗ 0.065815 3.279185 0.0011

α22 -0.066656 0.058726 -1.135028 0.2568

λ2 0.058456∗∗∗ 0.013964 4.186184 0.0000

Source: author’s own calculations in Eviews 10

Table 10 (a) and Table 10 (b) show that only λ2 is statistical significant and positive while λ1 is not statisti-

cal significant. This result implicitly means that the CDS market (lead) embodied more rapidly the credit risk

information than the bond market (lag) before the sovereign debt crisis (specifically, during the financial crisis

period).

Post-sovereign debt crisis: (2010-17 )

Table 11 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 11 - Johansen Test Statistics: period 2010-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.016951 33.25044 15.49471 0.0000

At most 1 0.001243 2.254125 3.841466 0.1333

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated (in Table 11 is reported only the Trace Statistic).

The VECM estimation outputs are detailed in the following Table 12 (a) and Table 12 (b).
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Table 12 (a) - VECM : dependent variable ΔCDS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000742 0.003090 0.240132 0.8103

β11 0.055493∗∗ 0.025026 2.217403 0.0267

β12 -0.000295 0.025076 -0.011766 0.9906

β13 −0.077848∗∗ 0.024945 -3.120756 0.0018

β14 -0.002284 0.025014 -0.091292 0.9273

β15 0.002570 0.024823 0.103551 0.9175

α11 0.101133∗∗∗ 0.019584 5.163971 0.0000

α12 -0.015923 0.019521 -0.815651 0.4148

α13 0.027533 0.019519 1.410597 0.1585

α14 -0.030798 0.019512 -1.578433 0.1146

α15 0.003008 0.019573 0.153678 0.8779

λ1 −0.031564∗∗∗ 0.006523 -4.839251 0.0000

Source: author’s own calculations in Eviews 10
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Table 12 (b) - VECM : dependent variable ΔGBS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000870 0.003956 0.219894 0.8260

β21 0.091761∗ 0.049233 1.863827 0.0625

β22 0.006573 0.051324 0.128066 0.8981

β23 -0.011629 0.064935 -0.179090 0.8579

β24 -0.011905 0.047366 -0.251334 0.8016

β25 −0.085713∗ 0.051687 -1.658292 0.0974

α21 0.133264∗∗ 0.066712 1.997602 0.0459

α22 -0.005389 0.052868 -0.101933 0.9188

α23 0.038602 0.044575 0.866016 0.3866

α24 −0.153893∗∗∗ 0.057424 -2.679957 0.0074

α25 0.054841 0.036573 1.499485 0.1339

λ2 0.008203 0.009398 0.872868 0.3829

Source: author’s own calculations in Eviews 10

Table 12 (a) and Table 12 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) after the sovereign debt crisis period.
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• Ireland

Pre-sovereign debt crisis: (2007-10 )

Table 13 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 13 - Johansen Test Statistics: period 2007-10

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.042683 23.25201 15.49471 0.0028

At most 1 0.004116 2.008558 3.841466 0.1564

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. In particular, the trace and the max-eigenvalue

statistics indicates, at the 0.05 level, the presence of one cointegrating vector (the max-eigenvalue statistics is not

reported here). Therefore, it is possible to realize the second stage of the analysis and estimate the VECM. The

VECM estimation outputs are reported in the following Table 14 (a) and Table 14 (b).

Table 14 (a) - VECM : dependent variable ΔCDS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.001712 0.016524 0.103611 0.9175

β11 −0.461083∗∗∗ 0.103315 -4.462874 0.0000

β12 −0.341817∗∗∗ 0.089546 -3.817223 0.0002

β13 −0.210752∗∗ 0.091193 -2.311061 0.0213

β14 0.083913 0.073395 1.143315 0.2535

α11 0.381302 0.523703 0.728089 0.4669

α12 -0.040900 0.480337 -0.085149 0.9322

α13 -0.277594 0.423878 -0.654890 0.5129

α14 -0.215516 0.428416 -0.503052 0.6152

λ1 −0.173191∗∗∗ 0.060895 -2.844106 0.0046

Source: author’s own calculations in Eviews 10

32



Table 14 (b) - VECM : dependent variable ΔGBS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β20 0.001629 0.002135 0.762973 0.4459

β21 -0.009257 0.010610 -0.872474 0.3834

β22 -0.003055 0.009454 -0.323207 0.7467

β23 0.003246 0.007782 0.417146 0.6768

β24 0.002778 0.006397 0.434307 0.6643

α21 0.411378∗∗∗ 0.066993 6.140658 0.0000

α22 0.050561 0.065433 0.772715 0.4401

α23 -0.006520 0.061910 -0.105320 0.9162

α24 -0.063614 0.059981 -1.060572 0.2894

λ2 0.002950 0.007152 0.412532 0.6801

Source: author’s own calculations in Eviews 10

Table 14 (a) and Table 14 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) before the sovereign debt crisis (specifically, during the financial

crisis period).

Post-sovereign debt crisis: (2010-17 )

Table 15 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 15 - Johansen Test Statistics: period 2010-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.066346 99.93610 15.49471 0.0001

At most 1 3.57E-05 0.051993 3.841466 0.8196

Source: author’s own calculations in Eviews 10
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As suggested by both tests, the two series are cointegrated (in Table 15 is reported only the Trace Statistic).

The VECM estimation outputs are detailed in the following Table 16 (a) and Table 16 (b).

Table 16 (a) - VECM : dependent variable ΔCDS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β10 0.002533 0.017178 0.147434 0.8828

β11 −0.387849∗∗∗ 0.091486 -4.239441 0.0000

β12 −0.222305∗∗ 0.097623 -2.277191 0.0229

β13 −0.171102∗ 0.090552 -1.889550 0.0590

β14 −0.155413∗ 0.089803 -1.730597 0.0837

β15 -0.103091 0.085627 -1.203958 0.2288

β16 -0.053976 0.070868 -0.761644 0.4464

β17 -0.023119 0.052832 -0.437596 0.6617

α11 0.359480 0.292841 1.227559 0.2198

α12 0.078884 0.380769 0.207171 0.8359

α13 0.124469 0.323364 0.384919 0.7004

α14 -0.011978 0.312806 -0.038292 0.9695

α15 -0.300380 0.260324 -1.153872 0.2487

α16 -0.495537 0.402787 -1.230271 0.2188

α17 0.380624 0.441916 0.861303 0.3892

λ1 −0.506483∗∗∗ 0.086933 -5.826120 0.0000

Source: author’s own calculations in Eviews 10
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Table 16 (b) - VECM : dependent variable ΔGBS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β20 0.001098 0.002636 0.416346 0.6772

β21 -0.003096 0.011212 -0.276141 0.7825

β22 -0.005048 0.011141 -0.453091 0.6506

β23 -0.006916 0.012985 -0.532645 0.5944

β24 -0.018037 0.012587 -1.432935 0.1521

β25 0.006661 0.012157 0.547927 0.5838

β26 0.000161 0.009497 0.016903 0.9865

β27 -0.002287 0.006698 -0.341486 0.7328

α21 0.281085∗∗∗ 0.055660 5.049992 0.0000

α22 0.003344 0.061645 0.054249 0.9567

α23 -0.012842 0.051074 -0.251441 0.8015

α24 0.024747 0.050525 0.489795 0.6244

α25 0.035809 0.062308 0.574705 0.5656

α26 -0.062892 0.057971 -1.084880 0.2782

α27 −0.079863∗ 0.046990 -1.699597 0.0894

λ2 -0.005809 0.011593 -0.501087 0.6164

Source: author’s own calculations in Eviews 10

Table 16 (a) and Table 16 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the

credit risk information than the CDS market (lag) after the sovereign debt crisis period, confirming the result

obtained in the previous period.
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• Italy

Pre-sovereign debt crisis: (2007-10 )

Table 17 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 17 - Johansen Test Statistics: period 2007-10

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.037261 28.14501 15.49471 0.0004

At most 1 0.002289 1.601774 3.841466 0.2057

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. The trace and the max-eigenvalue statistics indi-

cates, at the 0.05 level, the presence of one cointegrating vector (the max-eigenvalue statistics is not reported here).

Therefore, it is possible to realize the second stage of the analysis and estimate the VECM. The VECM estimation

outputs are reported in the following Table 18 (a) and Table 18 (b).

Table 18 (a) - VECM : dependent variable ΔCDS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.000749 0.001170 0.639985 0.5224

β11 0.063998 0.078157 0.818843 0.4132

β12 0.024382 0.071193 0.342479 0.7321

α11 0.165030∗∗∗ 0.059933 2.753558 0.0060

α12 -0.017265 0.054450 -0.317088 0.7513

λ1 -0.003740 0.013030 -0.287049 0.7742

Source: author’s own calculations in Eviews 10
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Table 18 (b) - VECM : dependent variable ΔGBS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β20 0.000613 0.001208 0.507348 0.6121

β21 0.062537 0.062073 1.007475 0.3141

β22 -0.069744 0.057683 -1.209103 0.2270

α21 0.236661∗∗∗ 0.054175 4.368449 0.0000

α22 -0.063678 0.055415 -1.149114 0.2509

λ2 0.051628∗∗∗ 0.012697 4.066062 0.0001

Source: author’s own calculations in Eviews 10

Table 18 (a) and Table 18 (b) show that only λ2 is statistical significant and positive while λ1 is negative but

not statistical significant. This result implicitly means that the CDS market (lead) embodied more rapidly the

credit risk information than the bond market (lag) before the sovereign debt crisis.

Post-sovereign debt crisis: (2010-17 )

Table 19 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 19 - Johansen Test Statistics: period 2010-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.007201 16.71582 15.49471 0.0326

At most 1 0.001956 3.563017 3.841466 0.0591

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated (in Table 19 is reported only the Trace Statistic).

The VECM estimation outputs are detailed in the following Table 20 (a) and Table 20 (b).
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Table 20 (a) - VECM : dependent variable ΔCDS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000483 0.002082 0.231886 0.8167

β11 -0.076191 0.060582 -1.257656 0.2087

β12 -0.021860 0.052178 -0.418952 0.6753

β13 −0.112462∗∗ 0.047866 -2.349526 0.0189

β14 −0.082543∗ 0.044565 -1.852205 0.0642

α11 0.167160∗∗∗ 0.055960 2.987126 0.0029

α12 -0.026116 0.051659 -0.505554 0.6132

α13 -0.000317 0.047760 -0.006630 0.9947

α14 0.048678 0.040050 1.215416 0.2244

λ1 −0.018976∗∗∗ 0.007132 -2.660481 0.0079

Source: author’s own calculations in Eviews 10

Table 20 (b) - VECM : dependent variable ΔGBS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000471 0.002218 0.212298 0.8319

β21 0.115925∗∗∗ 0.044262 2.619065 0.0089

β22 0.040599 0.043229 0.939146 0.3478

β23 -0.023298 0.055396 -0.420563 0.6741

β24 -0.023788 0.042571 -0.558787 0.5764

α21 -0.026766 0.055446 -0.482745 0.6293

α22 −0.134398∗∗∗ 0.052585 -2.555838 0.0107

α23 -0.041933 0.061298 -0.684086 0.4940

α24 -0.000541 0.045605 -0.011869 0.9905

λ2 0.000950 0.007727 0.122906 0.9022

Source: author’s own calculations in Eviews 10

Table 20 (a) and Table 20 (b) show that only λ1 is statistical significant and negative while λ2 is positive but

not statistical significant. This result implicitly means that the bond market (lead) embodied more rapidly the
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credit risk information than the CDS market (lag) after the sovereign debt crisis period, highlighting an inversion

of the market relationship existent up to this time point.

• Spain

Pre-sovereign debt crisis: (2007-10 )

Table 21 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 21 - Johansen Test Statistics: period 2007-10

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.034828 26.27687 15.49471 0.0008

At most 1 0.002140 1.497702 3.841466 0.2210

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. The trace and the max-eigenvalue statistics indi-

cates, at the 0.05 level, the presence of one cointegrating vector (the max-eigenvalue statistics is not reported here).

Therefore, it is possible to realize the second stage of the analysis and estimate the VECM. The VECM estimation

outputs are reported in the following Table 22 (a) and Table 22 (b).

Table 22 (a) - VECM : dependent variable ΔCDS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β10 0.000741 0.000841 0.881200 0.3785

β11 0.216378∗∗∗ 0.067219 3.218981 0.0013

β12 0.042887 0.059897 0.716014 0.4742

α11 0.100169∗ 0.052463 1.909319 0.0566

α12 -0.033799 0.054857 -0.616130 0.5380

λ1 -0.009659 0.015538 -0.621612 0.5344

Source: author’s own calculations in Eviews 10
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Table 22 (b) - VECM : dependent variable ΔGBS - period 2007-10

Coefficient Std. Error t-Statistic Prob.

β20 0.000559 0.000868 0.643743 0.5200

β21 0.083545 0.057871 1.443648 0.1493

β22 -0.010847 0.059119 -0.183477 0.8545

α21 0.204671∗∗∗ 0.051166 4.000164 0.0001

α22 -0.016070 0.061648 -0.260675 0.7944

λ2 0.048595∗∗∗ 0.013317 3.649097 0.0003

Source: author’s own calculations in Eviews 10

Table 22 (a) and Table 22 (b) show that only λ2 is statistical significant and positive while λ1 is negative but

not statistical significant. This result implicitly means that the CDS market (lead) embodied more rapidly the

credit risk information than the bond market (lag) before the sovereign debt crisis.

Post-sovereign debt crisis: (2010-17 )

Table 23 reports the Johansen Test Statistics (the Augmented Dickey-Fuller Test is reported in the Appendix ).

Table 23 - Johansen Test Statistics: period 2010-17

Variable 10y CDS premia, 10y Governative bond yield spreads

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.011100 23.83755 15.49471 0.0022

At most 1 0.001933 3.522133 3.841466 0.0605

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated (in Table 23 is reported only the Trace Statistic).

The VECM estimation outputs are detailed in the following Table 24 (a) and Table 24 (b).

40



Table 24 (a) - VECM : dependent variable ΔCDS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β10 0.000139 0.001657 0.083943 0.9331

β11 0.097500∗∗ 0.044841 2.174356 0.0298

β12 −0.101214∗∗ 0.043128 -2.346855 0.0190

β13 −0.123384∗∗∗ 0.043868 -2.812647 0.0050

β14 −0.079257∗∗ 0.039721 -1.995348 0.0462

β15 0.012274 0.039939 0.307309 0.7586

α11 0.108121∗∗∗ 0.030374 3.559616 0.0004

α12 0.051407∗ 0.031134 1.651161 0.0989

α13 0.012661 0.029746 0.425633 0.6704

α14 0.037552 0.030225 1.242442 0.2142

α15 0.011251 0.030873 0.364430 0.7156

λ1 -0.011109 0.008256 -1.345639 0.1786

Source: author’s own calculations in Eviews 10
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Table 24 (b) - VECM : dependent variable ΔGBS - period 2010-17

Coefficient Std. Error t-Statistic Prob.

β20 0.000360 0.002312 0.155903 0.8761

β21 0.086318 0.058742 1.469440 0.1419

β22 -0.016484 0.048250 -0.341628 0.7327

β23 -0.068700 0.061498 -1.117114 0.2641

β24 -0.017524 0.053814 -0.325640 0.7447

β25 0.015215 0.050481 0.301393 0.7631

α21 0.050176 0.046876 1.070397 0.2846

α22 -0.054284 0.040052 -1.355346 0.1755

α23 −0.079354∗ 0.043717 -1.815163 0.0697

α24 -0.044281 0.040874 -1.083361 0.2788

α25 -0.022841 0.045212 -0.505203 0.6135

λ2 0.022876∗∗ 0.011277 2.028604 0.0426

Source: author’s own calculations in Eviews 10

Table 24 (a) and Table 24 (b) show that only λ2 is statistical significant and positive while λ1 is negative but

not statistical significant. This result implicitly means that the CDS market (lead) embodied more rapidly the

credit risk information than the bond market (lag) after the sovereign debt crisis period, confirming the market

relationship existent up to this time point.

5.2 Backtesting on the iTraxx SovX WE Index during the sovereign debt crisis

The iTraxx SovX Western Europe Index is an OTC financial derivative instrument that give the possibility to take

position on the default probability of the Western european countries (also includind “core” countries). Specifically,

this index comprises fifteen names from the Eurozone region plus Denmark, Norway, Sweden and United Kingdom

that trade on Western european documentation. Like any other Markit iTraxx indices, it rolls every six months in

March and September. This index can have 5-year and 10-year maturity and the underlying currency is USD. For

my purpose, I have used the 10-year maturity index and converted it in EUR. Daily data of the iTraxx index have

been extracted from Bloomberg. This latter series has been compared with a new GBS series defined as average of

the PIIGS - excp Greece GBS series for the period 2010 to 2012 (sovereign debt crisis).
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Figure 8 - iTraxx SovX WE Index and PIIGS - excp Greece (average) GBS series

Source: author’s own calculations in Eviews 10

Table 25 - Descriptive statistics of data

Variable Mean SD Min Max Median

10y iTraxx SovX WE Index (basis points - 0.01% )

2010-12 138.28 58.70 54.34 286.89 116.00

10y Average PIIGS - excp Greece GBS (%)

2010-12 4.06 1.82 0.82 7.45 4.24

Note: sample period is from the beginning of 2010 to the end of 2012.

Source: Bloomberg

Why this period? Why did I consider exclusively the average of the GBS series of the PIIGS - excp Greece

countries?

Regarding the first question, as I repeatedly stated, there is no doubt about the fact that the sovereign debt crisis

(2010-12 ) was the period of increased volatility in terms of sovereign credit risk in global financial markets. About

the second question, it is linked to the former question. The index fluctuations have been mainly caused by CDS

spreads movements of the riskiest countries, that is the PIIGS countries. Therefore, the underlying assumption is
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that the riskiest countries are the main determinant of the iTraxx index price volatility.

By using the classic model implemented to define the lead-lag structure in the price discovery process of the sovereign

credit risk, I obtained that there is no cointegration between series during this period, as supported by the Aug-

mented Dickey-Fuller Test (not reported) and by the Johansen Test Statistics reported in Table 26.

Table 26 - Johansen Test Statistics: period 2010 -12

Variable 10y iTraxx SovX WE Index, 10y Average PIIGS - excp Greece GBS

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.008298 7.866416 15.49471 0.4798

At most 1 0.002530 1.833838 3.841466 0.1757

Source: author’s own calculations in Eviews 10

As a consequence, the standard VECM model cannot be used. However, by implementing a pure VAR system

it is possibile to test for the Granger-causality in order to see whether one time series is useful in forecasting the

other one.9 Table 27 reports the outcomes of the causality test.

Table 27 - Granger-causality Test : period 2010-12

Null Hypothesis Obs F-Statistic Prob.

iTraxx SovX WE Index does not Granger-Cause PIIGS - excp Greece GBS
722

2.49955 0.0828

PIIGS - excp Greece GBS does not Granger-Cause iTraxx SovX WE Index 0.60948 0.5439

Source: author’s own calculations in Eviews 10

Table 27 shows that the iTraxx SovX WE Index Granger-causes PIIGS - excp Greece GBS but not the other

way round (unidirectional Granger-causality).

This last result tells us, in a broad sense, that past values of the iTraxx variable are useful to predict future values

of the GBS variable (without prejudice to the underlying assumption). In other terms, it would seem to support the

key role that CDS instruments have in the price discovery process of the credit risk and therefore that an inverse

situation would represent an exception rather than a “new” normality in financial markets. What really makes

the difference is the “sustainability” of the sovereign credit risk that, in turn, depends on good qualiy of current
9The Granger-causality is not necessarily true causality, econometricians assert that the Granger test finds only "predictive causality"

(Diebold, 2001 ).

44



and prospective micro and macroeconomic conditions, on the resilience of the industrial structure and on future

expectations about the economic cycle. Therefore, it is reasonable to think that financial operators prefer operating

in more liquid market rather than an illiquid one if they want to hedge the sovereign credit risk of countries with

weak fundamentals because the risk is considered not sustainable since it is not controllable. The CDS market of

these countries, even more than elsewhere, tends to lose importance in favour of the bond market (still nowaday the

bid-offer spread - that can be considered as a measure of market liquidity - is too wide). The “flight-to-liquidity”

story (Fontana et al., 2016 ) would seem to explain the entire phenomenon for countries like Portugal and Italy by

observing how the lead-lag relationship change after the sovereign debt crisis, but it would seem not enough for the

Irish case. Ireland, indeed, maintain the same lead-lag structure pre and post sovereign debt crisis. Keeping in mind

the peculiarity of the Irish country, a plausible explanation of this result migh be that there has been a structural

break that would have reversed the classical lead-lag relationship before the recent financial crisis. Nevertheless, the

flight-to-liquidity phenomenon, specifically for the Irish case, could have been a further catalyst in the preservation

of the lead-lag market relationship.

The ultra expansive ECB monetary policy during these years has sustained (although altering the traditional in-

termarket correlations) both equity and bond market by injecting new and massive liquidity for reducing the high

perceived risk in a climate of deep mistrust between financial players. With the sovereign debt crisis, indeed, the

pace and intensity of the unconventional monetary measures has increased notably (the peak was reached in 2015

with the introduction of the Quantitative Easing). Figure 9 shows the increased amount of debt issued by european

Governments during these years of crisis with a view to giving the reader a broad idea of the huge liquidity of the

government bond markets.
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Figure 9 - Total debt issued by european Governments: period 2007-18

Source: Bloomberg

This idea well fit with the results I obtained. Portugal, Ireland and Italy have been the most troubled economies in

the Eurozone (without considering Greece) constantly monitored at international level. Spain, although it was also

closed to default in 2011, has been (and it continues to be) considered much “safer” (with the most linear debt/GDP

evolution compared to Portugal and Ireland) than the other peripheral countries by financial operators. Not for

nothing, in the Spanish case, the CDS market continues to be a reference market as suggested by the reported

analysis.

The Italian case is a particular case of study that I tried to deeply analyse in my previous working paper. Much

more than other nations, indeed, Italy has always been one of the most developed economy with a robust and

diversified industrial production (it might be defined, until recently, as “core” country and third economy of the

Eurozone). Before the recent crisis, It would have been unthinkable to imagine that an industrial production centre

like Italy could be considered riskier (with higher probability to default) than Spain (the most stable peripheral

country during the crisis and fourth economy of the Eurozone).

The financial crisis has given an empirical proof that the traditional economic world has changed as well as some

of the typical market conditions and timing have evolved. Political factor, moreover, should not be underestimated

in the valuations implied by the overall market. Both in positive cycle phases and, a fortiori, in a stressed market

backdrop political decisions can be a catalyst or a limiter of a country economy instability because global investors
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not necessarily have the same market view (on what they are focusing on) and respect the same timining of the

adopted fiscal policy.

If we accept the idea that the economy evolves in cycles that tend to repeat over time, then we have to deeply

analyse the evolution of the different historical phases, otherwise we will be condamned to repeat the same past

mistakes. A future interesting step, indeed, will be to investigate on the lead-lag market relationship when the

Central Banks will realize the process of “market normalization”. Such condition could be able to reverse the actual

market evidence or the investors behaviour is changed drastically and this will represent a “new normality”? Time

is helping us to find an answer, but right now we cannot underestimate that the market memory is long!

6 Conclusion

In this paper I analysed the lead-lag relationship between the PIIGS - excp Greece 10-year CDS premia and the

respective government bond spreads (GBS ) series by employing daily data, from January 2007 to October 2017,

provided by Bloomberg. The time horizon has been considered as whole in the first part of the analysis, without

distinguishing the different stages of development of the recent crisis, while in the second part I focused on the

sovereign debt crisis impact on the lead-lag relationship.

Results prove that the sovereign debt crisis represents an evident structural break for countries like Portugal and

Italy. Before this period, the CDS market leads the bond market incorporating more rapidly the sovereign credit

risk information in Portugal and Italy. In the following period, however, the lead-lag relationship has reversed.

Ireland and Spain represent two extreme cases. During the entire period of crisis started with the Lehman Brothers

collapse, the CDS market leads the bond market incorporating more rapidly the sovereign credit risk information

only in Spain. The opposite case is represented by Ireland. The CDS market, therefore, continues to work properly

only in Spain.

An additional empirical test has been made on the iTraxx SovX WE Index relatively to the sovereign debt crisis

period, that is the period of maximum volatility of series. The test suggests that CDS premia Granger-cause the

government bond spreads.
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Appendix

Unit Root Tests

Augmented Dickey-Fuller Test

Residuals

Country t-Statistic Prob.∗

2007-17

Portugal -6.190656 0.0000

Ireland -5.027472 0.0000

Italy -4.312386 0.0004

Spain -4.440875 0.0003

2007-10

Portugal -2.833492 0.0541

Ireland -4.158263 0.0009

Italy -4.169165 0.0008

Spain -4.222642 0.0006

2010-17

Portugal -5.956221 0.0000

Ireland -20.32201 0.0000

Italy -4.384447 0.0003

Spain -4.087108 0.0010

*MacKinnon (1996 ) one-sided p-values

Note: 5% critical values are –2.862488

Source: author’s own calculations in Eviews 10
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Lag Order Selection Criteria

Country Lag Hannan-Quinn Information Criterion

2007-17

Portugal 5 −2.643683∗

Ireland 8 −0.038195∗

Italy 4 −4.910123∗

Spain 5 −5.229086∗

2007-10

Portugal 2 −8.882322∗

Ireland 4 −2.304220∗

Italy 2 −8.167251∗

Spain 2 −9.466951∗

2010-17

Portugal 5 −2.012708∗

Ireland 7 0.350315∗

Italy 4 −4.388374∗

Spain 5 −4.652878∗

*indicates lag order selected by the criterion

Source: author’s own calculations in Eviews 10
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Unit Root Graphs

• Portugal

• Ireland
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• Italy

• Spain
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1 Abstract

The recent financial crisis offered an interesting opportunity to analyze the markets’ behavior in a high-volatility

framework. Banks’ riskiness evaluation, as measured by CDS spreads, reported really high values and volatility,

not previously observed. In this paper, a preliminary step of the entire study, I observe the intermarket relation-

ship between the sovereign risk and the banking risk by analysing the lead-lag structure of the CDS premia series.

Successively, I investigate the price discovery process of the Italian banks CDS spreads, using as proxy of the whole

Italian banking system the most capitalized banking groups, specifically Intesa San Paolo and Unicredit, during the

most troubled (volatile) periods: 2007-2009 (financial crisis), 2010-2012 (sovereign debt crisis) and 2018 (anti-

establishment Government). In particular, I evaluate the price discovery process by means of determinants inspired

by the Merton (1974 ) model, extended with the inclusion of the redenomination risk proxy, so as to include the

probability implicitly assigned by the market to the risk that the Italian Government could decide to leave the

Eurozone, with reference to the credit risk variations. Time-series regressions show that the risk free interest rate

and the redenomination risk play a significant role, while the asset volatility proxy shows no significance and the

financial leverage is statistically significant only over the anti-establishment Government period. The weight of the

redenomination risk becomes more relevant during the sovereign debt crisis, but it reaches its peak last year (2018 ).
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With particular reference to this latter variable, I also assess the existence of volatility clustering by estimating the

GARCH model : results confirm how the current level of volatility tends to be positively correlated with its own

level during the immediately preceding periods.

JEL classification: G01, G12, G14, G20

Keywords: CDS spread, sovereign credit risk, banking credit risk, Merton model, cointegration, vector error

correction model, Granger-causality, redenomination risk, GARCH model
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2 Introduction

The recent financial crisis offers an interesting opportunity to analyze the markets’ behavior in a high-volatility

setting. In particular, the second wave of the crisis, characterized by the sovereign debt crisis (2010-12 ), driven

by the effects of the recession and of the actual and possible support to the financial sector on public budgets,

induced the re-assessment of financial operators portfolios, both for the new values of sovereign bond risk, and for

its consequences on bank share valuations and riskiness. This turmoil evidently affected financial markets, and

specifically banks’ share values and CDS spreads. In fact, banks are involved in, at least, two ways. The first

refers to the banks’ assets portfolios, as sovereign bonds typically constitute a significant part of banks’ assets. The

second important impact is due to the reduction in the possibilities of State aid for rescuing distressed banks, which

showed a significant impact on banks’ ratings and share values (Lahmann, 2012 ). These points suggest how politics

is able to affect the riskiness perception of the banking system by savers and market investors.

One of the most successful points of populist parties’ campaigns is the idea that the banking system is the one and

only culprit of the economic disaster and ordinary citizens pay for crimes committed by banks with the knowledge

of eventual support in case of difficulties by so called pro-establishment Governments. The explicit message of these

political parties is the idea that the banking system risk causes the sovereign risk and not the other way round. In

terms of Granger-causality, by following this political message, there is a unilateral relationship in terms of risk and

not one of feedback.

The Italian case, from an empirical point of view, offers more than any other a great opportunity to study these

dynamics for three important reasons:

1. Italy, as a member of the so called “PIIGS ” of the Eurozone, is much more subject to volatility and speculation

during periods of financial stress;

2. from 4th March 2018, Italy has become a source of empirical evidence of a democratic republic governed by a

so-defined anti-establishment or populist political coalition (Politi et al., 2018 ) pro-deficit/GDP growth and

explicitly against (during their electoral campaign) EU Commission austerity politics (Five Star Movement

and Northern League);

3. an eventual “Italexit” could be definitively destructive for the EMU (European Monetary Union)1 and a source

of severe financial and economic instability at a global level due to political conflicts and resulting trade wars.

These three points suggest, now more than ever, how much the Italian economy is sensitive to macro events and

how these dynamics can push aside the economic fundamentals of the industrial sector and banking system.

In order to understand the dynamics that characterize bank credit risk I evaluate, as a preliminary step of the
1It should be noted that Italy is the third EU economy and also one of the EU founding countries.
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analysis, the relationship between the banking and sovereign risk by studying the lead-lag structure between the

respective CDS series. Successively, I extend the determinants inspired by the classic Merton (1974 ) model for the

purpose of assessing the determinants of bank CDS spreads.

With respect to the first part of this research, this paper studies the relationship between sovereign and bank CDS

spreads with reference to their ability to convey timely signals on the default risk of European sovereign countries

and their banking systems. Avino et al. (2014 ) have been the first authors to investigate the interconnectedness

of bank and sovereign CDS markets in the period preceding the financial crisis started in mid-2007. They proved

that, especially during crisis periods, sovereign CDS spreads incorporate more timely information on the default

probability of european banks than their corresponding bank CDS spreads. Acharya et al. (2011 ) described a

two-way feedback effect between sovereign risk and banking risk, where bank bailouts by Governments produce

a negative effect on the sovereign’s public finances which, in turn, reduce the implicit value that Government

guarantees for bank debt. This process generates a strong co-movement between the CDS spreads of sovereign

countries and financial companies.

The core part of this study is in line with an important literature stream, the main objective of which is to analyze

the determinants of bank CDS spreads. Most research, however, has focused on the analysis of the determinants of

sovereign and corporate CDS spreads. Inside this latter space, Collin-Dufresne, Goldstein and Martin (2001 ) used

the structural approach for identifying the theoretical determinants of CDS spreads of corporate bonds, finding

that its explicative power is poor. Zhang et al. (2006 ) analyzed the determinants of CDS spreads relative to CDS

written on US entities (sovereign entities excluded) and denominated in US dollars, on monthly values for a panel of

307 issuers from January 2001 to December 2003, specifically focusing on volatility effects at firm level and jump-to

default risks. They used a regression model including performance indicators (ROE and dividend payout ratio),

structure indicators (leverage) and macro variables (slope of the risk-free rate, etc.). Their results show that 54%

of the credit spread is explained by volatility and jump-to-default risk.

The other line of research, to which the present study belongs, is aimed at investigating the explanatory power

of the Merton (1974 ) model determinants in the price discovery process of the CDS premia. On this topic, we

can find a huge number of contributions. Guazzarotti (2004 ) verified that the main determinants of the Merton

model explain less than 20% of the CDS values variation, while the residual 70% is unexplained by the default

risk factors. Ericsson, Jacobs e Oviedo (2005 ) investigated the relationship between the theoretical determinants

of default risk as defined in Merton (1974 ) and current market premia on corporate CDSs, by means of both a

cross-section regression model and a panel model, finding that the theoretical determinants explain around 60% of

the CDS spreads. Di Cesare and Guazzarotti (2005 ) did a similar exercise, analyzing, by means of the Merton

model, the CDS spreads determinants of a sample of non-financial european firms, with 5 years CDS, from 2001

to 2004. They show that the default risk factors included in the model explain around 40% of spreads variations.
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A subsequent paper by the same authors (Di Cesare and Guazzarotti, 2010 ), on a sample of 167 non-financial

US firms, both for the pre-crisis period and for the subsequent years, proved that the financial leverage variation

modifies the credit risk pricing in the CDS market.

Although relatively less attention has been paid to the banking sector, in these last decade, we can find important

researches focused on the price discovery process of the banks’ CDS premia.

Panetta et al. (2009 ), studying banking CDS spreads, verified a negative relationship between CDS spreads and

the amount of State interventions for banks rescuing. Considering that the capital injections on total assets (or

total loans) ratio, is a proxy of the financial leverage variation, they explain that the negative correlation (0.7 at

10% of significance) means that the banks’ CDS spreads decreases as the capital injection goes up, as to say, when

the financial leverage goes down.

Chiaramonte and Casu (2010 ) analyzed the determinants of CDS spreads, verifying if these can be considered a

good proxy of bank default risk. They split their analysis time span into three sub-periods, the pre-crisis (January

2005 to end June 2007), main crisis (July 2007 to March 2009) and lower crisis (April 2009 to June 2011), and only

considered the typical banking balance-sheet ratios. They found that also during the pre-crisis period, but mainly

during the crisis, mainly reflect the risk measured by balance sheet ratios, while Tier1 ratio and financial leverage

are non significant in all three sub-periods, and liquidity indicators are only significant during the crisis.

Samaniego-Medina et al. (2016 ) empirically analyzed the banks’ CDS spreads determinants for a panel of 45

european banks for 2004-2010, using both market values and balance sheet ratios. They found that the market

variables have a higher explicative power during the crisis (2008-2010) then they had during the pre-crisis period

(2004-2007).

This paper contributes to the literature by integrating the classic Merton (1974 ) model with a political-sensitive

market variable able to explain the greatest variance of the Italian bank CDS spreads during different periods of

socio-political and financial distress.

The structure of the paper is the following. Section 3 describes data and reports descriptive statistics. Section

4 reports the results of the analysis. Section 5 details the existence of volatility clustering by estimating the

GARCH model. Section 6 illustrates some operative implications on equity market. Section 7 reports the economic

discussion. Section 8 summarises the main results and conclusions.
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3 Model and Data description

In order to realize, as starting point of this research, the lead-lag analysis to evaluate the relationship between

the banking and sovereign risk I use daily price quotes for the sovereign Italian 5y CDS contracts and the Italian

banks proxy 5y CDS contracts. About the latter series, I use the most capitalized Italian banks for building up

this series as proxy of the whole Italian banking system2. Specifically, I take into account the Intesa San Paolo 5y

CDS contracts and the Unicredit 5y CDS contracts weighted by the respective market capitalization for the time

interval Q2 2007- Q3 2018 (respectively, 2859 observations). In this framework, I employ the 5y CDS contracts for

both series because there is more market liquidity in correspondence of this maturity (as it can be observed by the

bid-offer spreads). Daily basis data are taken from Bloomberg. The descriptive statistics of the dataset are shown

in Table 1. The over time movements of series is shown in Figures 1.

Figure 1 - Sovereign Italian 5y CDS spreads and Italian banks proxy 5y CDS contracts series: period Q2 2007 -

Q3 2018

Source: author’s own calculations in Eviews 10

2The Italian banking system comprends more the 700 banks. Intesa San Paolo and Unicredit are the largest Italian banks in terms
of market capitalization and total assets (Sirletti et al., 2018 ). The underlying idea of this approximation is quite simple: if the biggest
groups are in trouble, it is reasonable expect that the entire system will suffer the crisis and bear costs (“too big to fail”).
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Table 1 - Descriptive statistics of data - Vector Error Correction Model (VECM )

Variable (basis points - 0.01% ) Mean SD Min Max Median

Sovereign Italian 5y CDS 134.58 91.48 4.04 472.86 114.90

Italian banks proxy 5y CDS 163.86 120.26 6.70 653.68 128.27

Note: sample period is from April 2007 to September 2018.

Source: Bloomberg

The underlying econometric model implemented is based on the methodology suggested by Gonzalo and Granger

(1995 ) described in the working paper n.1.

Differently from what I have done in the previous research papers3, I consider the whole decade without splitting

this latter in different subperiods, since the core aim of this preliminary analisys is not to study the evolution of

the credit risk relationship but to identify who, averagely, has been the credit risk market mover during the crisis.

As second step of the analysis, I integrate the classic Merton (1974 ) model in order to investigate on the determi-

nants of the Italian banks’ credit risk during the most volatile phases of this decade: the financial crisis (August

2007- October 2009 )4, the sovereign debt crisis (October 2009 - July 2012 )5 and the anti-establishment Govern-

ment/pre-Italy’s budget update (March 2018 - September 2018 )6.

The determinats inspired by the classic Merton model7 suggest the following regression:

IBSpt = β0 + β1rft + β2σt + β3Lt + εt (1)

where

• t = 1,2,3, . . . , (T-1 ), T is the time horizon;

• IBSpt is the Italian banks proxy 5y CDS spread at time t ;
3Cfr. “The lead-lag markets in the price discovery process of the sovereign credit risk from the financial crisis to the present day:

the case of Italy” and “The role of CDS market in the price discovery process of the PIIGS sovereign credit risk during the recent deep
crisis”.

4On 9th August 2007, BNP Paribas announced that it was ceasing activity in three hedge funds that specialised in US mortgage
debt. On 15th September 2008, Lehman Brothers declared bankrupt.

5On 18th October 2009, the Greek Prime Minister George Papandreou admitted that the budget deficit would have been doubled
with respect to the previous Government’s estimate and would have hit 12% of GDP. On 26th July 2012, the ECB president Mario
Draghi tried to convince international investors that the Eurozone’s economy wasn’t as bad as it seemed and he announced a program
to buy the bonds of its distressed countries, known as Outright Monetary Transactions.

6On 4 March 2018, the so-called populist parties have been elected. Before 27 September 2018, the Italian Government presented
the NaDef.

7He shows that a firm’s default probability is influenced by the firm’s leverage, its equity volatility, and the level of the risk-free
interest rate.
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• rft is the risk-free rate at time t ;

• σt is the assets volatility at time t ;

• Lt is the leverage ratio at time t.

The fundamental aspect that should be noted is that the risk associated with the spread level is not only a pure

credit risk (as measured by the hazard rate level of the CDS instrument), but it is also a measure of the sovereign

debt redenomination risk (a credit event does not automatically imply the break-up of the Euro Area), that is the

risk that Euro Area sovereign debt could be redenominated into new local currencies. For this reason, I supplement

the above model including a measure of the debt redenomination risk. The resulting regression model is, thus, the

following:

IBSpt = β0 + β1rft + β2σt + β3Lt + β4RRt + εt (2)

where

• RRt is the debt redenomination risk measure at time t.

The just specified regression model, however, can be also expressed in terms of elasticities (log-log OLS model). The

main advantage of the natural logarithmic transformation is the straightforward interpretation of the regression

coefficients. In this way, it can be evaluated the percent change of the dependent variable to a percent change of

the independent variable.

The estimated model is expressed by the following equation:

log (IBSpt/IBSpt−1) = β0 + β1log (rft/rft−1)+ β2log (σt/σt−1)+ β3log (Lt/Lt−1)+ β4log (RRt/RRt−1)+ εt (3)

Since series are not stationary, the just defined equation (3) allows, at the same time, to interpret the regression

coefficients as elasticities of variables percent change, solve the non-stationarity problem and deal with non-negative

variables.

As a proxy measure of the debt redenomination risk, I use the quanto CDS spread as suggested by De Santis

(2015 ). The quanto CDS is the difference between the CDS quotes in US dollar and euros. Since this measures the

risk associated with the depreciation against the US dollar and not the intra-Euro Area currency risk, it is not a

sufficient measure. Therefore, De Santis (2015 ) argues that the difference between the quanto CDS for Italy and

that for Germany (the benchmark Euro Area sovereign debt market) is the key measure of redenomination risk

associated with the break-up of the Euro Area as perceived by the market.
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Formally, the quanto CDS spread, at time t, is calculated in the following way:

QuantoCDS Spt = (IT CDS SpUSt
− IT CDS SpEUt

)− (GE CDS SpUSt
−GE CDS SpEUt

) (4)

where

• IT CDS SpUSt
is the sovereign Italian 5y CDS spread in US dollars;

• IT CDS SpEUt is the sovereign Italian 5y CDS spread in euros;

• GE CDS SpUSt
is the sovereign German 5y CDS spread in US dollars;

• GE CDS SpEUt is the sovereign German 5y CDS spread in euros.

In this way, indeed, it is possible to calculate the compensation demanded by market participants for the risk that a

euro asset is being redenominated into a devalued legacy currency. Quanto CDS spreads series is shown in Figure 2.

Figure 2 - Quanto CDS spreads series: period Q2 2007- Q3 2018

Source: author’s own calculations in Eviews 10

It is interesting to note, by observing Figure 1 and Figure 2, that there is an evident divergence between the

two peaks of the sovereign Italian 5y CDS spreads series formed during the period between Q1 2011 - Q2 2012 and

the two peaks of the quanto CDS spreads series (or redenomination risk proxy series) formed during the same time

interval. During such period, the higher sovereign CDS premia have not been supported by a higher redenomina-

tion risk component, enhancing the idea that market operators were starting to discount a prompt intervention by

10



the ECB. On 26 July 2012, indeed, the ECB announced a program to buy the bonds of its distressed countries,

known as Outright Monetary Transactions. Traders reacted immediately and the ECB promise was enough to calm

investors and bring down bond yields across the Eurozone (Nelson, 2017 ). The latter series, thus, anticipated the

new trend of the former series, showing a strong positive correlation with the Italian banks proxy 5y CDS premia

series. From March 2015, the ECB launched the Quantitative Easing (QE ) program increasing the amount of

outstanding liquidity inside the financial markets. During the QE program, the redenomination risk proxy series

moved in a trading range, that is the price fluctuations have been characterized by low volatility and bounded

between the previous peak and bottom formations. However, on March 2018, the series recorded an important

volatility spike that broke the price resistence that was going on for three years. This price movement has been

immediately reflected in the sovereign Italian CDS spreads.

I use the daily 5y euro swap rates8 as proxy of the risk-free rates, the daily share price volatility as proxy of the

assets volatility9, the daily debt to equity ratio as proxy of the financial leverage. Data are taken from Bloomberg.

The descriptive statistics of the dataset are shown in Table 2.

8Traders approximate risk-free interest rates with Libor/Swap rates when they evaluate derivatives. Some researches have shown
that the same seems to apply to the credit market (Hull et al., 2004 ).

9As shown by Byström (2006 ), equity and asset volatility are related by a positive linear expression. For simplicity, I accept the
Efficient Market Hypothesis (EMH ) and consider directly the equity volatility assuming that share prices reflect all information available
in the market. As Galil et al. (2013), I expect that higher stock volatility (reflecting higher asset volatility) will lead to a greater
probability of default and a higher CDS spread.
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Table 2 - Descriptive statistics of data - Extended Model (EM )

Variable Mean SD Min Max Median

Financial crisis (Aug 2007 - Oct 2009) - 492 Obs.

Δ5y Euro Swap Rate (% ) 3.68 0.79 2.63 5.19 3.92

ΔDaily Volatility Stock (%) 2.82 1.26 1.30 4.40 3.05

ΔFinancial Leverage (% ) 36.50 7.53 18.14 45.03 39.41

ΔQuanto CDS Spread (0.01% ) 13.64 8.50 -0.22 38.05 13.47

Sovereign debt crisis (Oct 2009 - Jul 2012 ) - 723 Obs.

Δ5y Euro Swap Rate (% ) 2.20 0.52 1.01 3.23 2.15

ΔDaily Volatility Stock (%) 3.42 0.66 2.54 4.40 3.49

ΔFinancial Leverage (% ) 31.98 9.21 17.47 42.55 38.63

ΔQuanto CDS Spread (0.01% ) 52.41 29.70 16.15 129.25 38.80

Anti-establishment Government (Mar 2018 - Sep 2018 ) - 96 Obs.

Δ5y Euro Swap Rate (% ) 0.36 0.06 0.22 0.47 0.37

ΔDaily Volatility Stock (%) 1.75 0.95 1.59 1.95 1.69

ΔFinancial Leverage (% ) 33.57 0.95 32.39 34.54 33.51

ΔQuanto CDS Spread (0.01% ) 23.74 7.83 12.83 36.62 20.19

Q2 2007 - Q3 2018 - 2859 Obs.

Δ5y Euro Swap Rate (% ) 1.61 1.43 -0.18 5.19 1.12

ΔDaily Volatility Stock (%) 2.89 0.91 1.29 4.40 2.77

ΔFinancial Leverage (% ) 33.74 6.59 17.47 45.03 35.13

ΔQuanto CDS Spread (0.01% ) 29.28 25.10 -0.22 129.25 19.55

Source: Bloomberg

The risk free rate is expected to be negatively correlated with the CDS spread. A higher risk free rate is symp-

tomatic of better macroeconomic conditions. Moreover, at micro-level, a higher interest rate has a positive impact

on the net interest income improving banks profitability. This should reduce, on average, the probability of default.

The stock volatility is expected to be positively correlated with the CDS spread. A higher volatility means more

uncertainty, a smaller distance to default and a higher probability of default.

The leverage ratio is generally expected to be positively correlated with the CDS spread. In Merton’s approach,

higher leverage indicates a shorter distance to the default barrier and hence a higher probability of default (Galil
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et al., 2013 ). The debt-to-equity (DE ) ratio is a leverage ratio that shows how much a company’s financing comes

from debt or equity. A higher DE ratio means that more of a company’s financing is from debt versus issuing

shares of equity. A relatively high DE ratio is commonplace in the banking industry: banks carry higher debt

amounts because of the amount of fixed assets that banks own as a result of their branch network (Maverick, 2018 ).

Assuming that the bank is fully respecting Basel principles and Central Bank capital requirements, the standard

measure of leverage ratio, defined as debt to equity ratio, could be expected to be negatively correlated with the

CDS spread. During period of economic expansion, savers are more willing to keep their savings back into banks.

At the same time, it is also reasonable to expect that the bank’s management increases the investment weight in

riskier assets (high expected yield, but high risk-weighted asset coefficient) and market operators are more willing

to increase their exposure in bank shares (high-beta), due to a higher trust in the financial system and in the

future economic perspectives. Hence, assuming that market partecipants move faster and with a decisively larger

exposure than retail savers, this would imply that the denominator of the ratio grow faster than the numerator in

a stable and non-volatile way. This should reduce the so defined leverage ratio. On the contrary, during adverse

economic conditions or negative economic outlook, it is reasonable to expect an increase of the leverage ratio and

a positive correlation with the CDS spread due to a faster and volatile contraction of the denominator than the

numerator of the ratio. In absolute terms, the numerator and the denominator of the leverage ratio tend to move

togheter and in the same direction during different stages of the business cycle (procyclicality), but with a different

pace of growth. What could really make the difference in the explanation of the leverage ratio impact on the CDS

premium, therefore, is the business cycle outlook. As long as savers and investors are confident about the future

economic perspectives and there is trust in the financial system, assuming no capitalization problems by banks, it

is reasonable expect a higher positive and stable variation of the denominator than the numerator of the ratio. In

the case of a negative economic outlook or, even worse, during stages of generalized panic about the capacity of the

banking system to ensure stability, then it is clearly possible to observe volatile variations of the leverage ratio and

a positive relationship with the CDS premium (due to higher credit risk).

4 Results

In this section, VECM and EM results are presented separately as defined in the following two subsections. All

preliminary and complementary tests on time series are reported in the Appendix. Further statistical tests validating

the acceptance of OLS assumptions are not reported here. With regard to these latter tests, they confirm the

presence of no serial correlation, heteroskedasticity and non normal distributed residuals. To limit the problem of

the heteroskedasticity, I calculated robust estimates by using the Huber-White procedure. The normality assumption

allows exact inference about the estimates and standard errors of the estimated coefficients. However, even when
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the normality assumption is not valid (but all the other assumptions are), the estimates are still consistent and the

Central Limit Theorem allows to make inferences that are valid in an asymptotic sense (Wooldridge, 2003 ).

In the VAR model setup, in order to choose the optimal lag length, I followed the Hannan-Quinn criterion as

suggested by Liew (2004 )10.

4.1 Lead-Lag Relationship: VECM

I try to verify which market is able to embody more rapidly the information of risk by implementing a bivariate

Vector Error Correction Model (VECM ), as suggested by Engle and Granger (1987 ). The formal specification of

the model is defined by the following equations:

ΔSOV CDSt = β10 +

l∑
i=1

β1iΔSOV CDSt−i +

l∑
i=1

α1iΔBANKCDSt−i + λ1ECTt−1 + ε1t (5)

ΔBANKCDSt = β20 +

l∑
i=1

β2iΔSOV CDSt−i +

l∑
i=1

α2iΔBANKCDSt−i + λ2ECTt−1 + ε2t (6)

where:

• ΔSOV CDSt and ΔBANKCDSt are, respectively, the first differences for the sovereign Italian 5y CDS

spreads and Italian banks proxy 5y CDS spreads series;

• β10 and β20 are, respectively, the constant terms of the equation (1) and (2);

• ΔSOV CDSt−i and ΔBANKCDSt−i are, respectively, the delayed first differences for the sovereign Italian

5y CDS spreads and Italian banks proxy 5y CDS spreads series;

• l is the number of lags;

• ECTt−1 is the Error Correction Term (ECT ). It is defined as ECTt−1 = SOV CDSt−1−α−γBANKCDSt−1.

In simple terms, it measures the deviations between the SOVCDS and BANKCDS at time (t-1 ) with respect

to the theoretical long period equilibrium. γ is the cointegrating coefficient and α is the intercept in the

cointegrating term;

• λ1 and λ2 are the adjustment coefficients. They describe the speed of adjustment back to the long period

equilibrium, that is they measure the proportion of correction of the series deviations from the long-run

relationship;

• ε1t and ε2t are, respectively, the error terms of the equation (1) and (2).
10According to the author, the Hannan-Quinn criterion is the most efficient when observations are above 120.
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It is intuitive that, for the aim of the analysis, the evaluation of the sign11 and the statistical significance of the

adjustment coefficients (λ1 and λ2) allows us to know which market contributes to the adjustment process toward

the long period equilibrium and which one is able to embody more rapidly the credit risk information than the

other one. Hence, I should distinguish four cases:

1. if λ1 is statistical significant and negative then it implicitly means that the bank CDS contracts embodies

more rapidly the credit risk information than the sovereign CDS market. This means that the sovereign CDS

market is trying to restore the long-run equilibrium;

2. if λ2 is statistical significant and positive then it implicitly means that the sovereign CDS contracts embodies

more rapidly the credit risk information than the bank CDS market. This means that the bank CDS market

is trying to restore the long-run equilibrium;

3. if λ1 is statistical significant and negative and λ2 is statistical significant and positive then both markets

contribute to the adjustment process towards the long-run equilibrium. In this case, by following Gonzalo-

Granger (1995 ), in order to evaluate the effective contribution of each market in the adjustment process,

I will use the concept of Market Share (MS )12. According to how the MS formula has been defined, I will

distinguish between three sub cases:

a) if MS ≈ 1 then the sovereign CDS market is the lead market and the bank CDS market is the lag

market;

b) if MS ≈ 0 then the bank CDS market is the lead market and the sovereign CDS market is the lag market;

c) if MS ≈ 0.5 then both market contribute in the same way;

4. if only one of the adjustment coefficients is statistical significant and it present the correct sign then only

that market contributes to the price discovery of the credit risk and to the adjustment process towards the

equilibrium.

Given that the implementation of the above described model (bivariate VECM ) requires that the two series are

cointegrated, if this is not the case13, then I will use an unrestricted VAR to estimate the possible existence of a

Granger-causality (unidirectional or bilateral).

First of all, I evaluated the existence of cointegration between the two series through the Augmented Dickey-Fuller

Test (see the Appendix ) and the Johansen Test Statistics. The latter is detailed below in the Table 3.

11We should expect the negative sign for λ1 and the positive sign for λ2 in order to favour the process of adjustment.
12The formula suggested by Gonzalo and Granger (1995 ) is the following: MS = λ2

(λ2−λ1)
13If the unit root test (on levels) does not reject the null of non-stationarity of the residuals or if the Johansen Test Statistics does

not reject the null hypotesis of no cointegrating vectors under both the Trace and the Maximal Eigenvalue forms of the test.
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Table 3 - Johansen Test Statistics: period Q2 2007- Q3 2018

Variable Sovereign Italian 5y CDS premia, Italian banks proxy 5y CDS premia

Hp. No. of CE (s) Eigenvalue Trace Statistic Critical Value (0.05 ) Prob.

None 0.006264 22.56425 15.49471 0.0036

At most 1 0.001621 4.631354 3.841466 0.0314

Source: author’s own calculations in Eviews 10

As suggested by both tests, the two series are cointegrated. The trace and the max-eigenvalue statistics indi-

cates, at the 0.05 level, the presence of two cointegrating vectors which ensure us that the linear combination of

the series is stationary (the max-eigenvalue statistics is not reported here). Therefore, it is possible to estimate the

VECM in order to assess which market contributes to the adjustment process toward the long period equilibrium

and which one is “the more efficient” in incorporating more rapidly the credit risk information, that is who is the

credit risk market mover. The VECM estimation outputs are reported in the following Table 4 (a) and Table 4

(b).

Table 4 (a) - VECM : dependent variable Δ Sov. Italian 5y CDS - period Q2 2007- Q3 2018

Coefficient Std. Error t-Statistic Prob.

β10 0.000640 0.001319 0.485178 0.6276

β11 0.079911 0.055185 1.448046 0.1477

β12 -0.016712 0.046318 -0.360814 0.7183

β13 -0.042155 0.039937 -1.055536 0.2913

β14 0.002203 0.041674 0.052861 0.9578

α11 0.073867∗ 0.039643 1.863321 0.0625

α12 -0.049731 0.034921 -1.424110 0.1545

α13 -0.033437 0.035875 -0.932050 0.3514

α14 -0.028708 0.039732 -0.722544 0.4700

λ1 -0.005362 0.005072 -1.057170 0.2905

Source: author’s own calculations in Eviews 10
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Table 4 (b) - VECM : dependent variable Δ Italian banks 5y CDS - period Q2 2007- Q3 2018

Coefficient Std. Error t-Statistic Prob.

β20 0.000377 0.001446 0.260714 0.7943

β21 0.148358∗∗∗ 0.051148 2.900571 0.0038

β22 0.021429 0.046555 0.460290 0.6453

β23 -0.021709 0.047170 -0.460217 0.6454

β24 -0.002728 0.049224 -0.055428 0.9558

α21 0.144423∗∗∗ 0.042717 3.380892 0.0007

α22 -0.046181 0.045629 -1.012088 0.3116

α23 -0.015739 0.042655 -0.368990 0.7122

α24 -0.028791 0.047570 -0.605223 0.5451

λ2 0.010450∗ 0.005987 1.745295 0.0810

Source: author’s own calculations in Eviews 10

As we can see from Table 4 (a) and Table 4 (b), only λ2 is statistical significant (at the 0.10 level) and posi-

tive while λ1 is negative but not statistical significant. This result implicitly means that the sovereign credit risk

market (lead) embodied more rapidly the credit risk information than the banks credit risk market (lag) during the

whole decade of crisis. The former market has been, therefore, the credit risk market mover, while the latter moved

in the direction to restore the long-run equilibrium relationship.

4.2 Extended Model

The properties of the OLS estimator require for the time series to be stationary. A random variable is weakly

stationary if its expected value and variance is constant over time and the covariance function does not depend on

time (Westerlund, 2005 ). Hence, I preliminarily inspect data for stationarity. Successively, I explore the ability

of different factors to explain the sensitivity of percentage changes in the CDS spreads during the different high

volatile periods.

4.2.1 Financial crisis

The Augmented Dickey-Fuller Test (see the Appendix ) shows that series are stationary. Prior to report results I

test for multicollinearity problems by first looking at the correlation between the regressors. Table 5 reports the

correlation matrix.
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Table 5 - Correlation matrix : period August 2007 - October 2009

Variable Δ(Risk-free Rate) Δ(Volatility) Δ(Leverage) Δ(Reden. Risk)

Δ(Risk-free Rate) 1 0.16308 0.14920 -0.00185

Δ(Volatility) 0.16308 1 0.18848 0.14343

Δ(Leverage) 0.14920 0.18848 1 0.12399

Δ(Reden. Risk) -0.00185 0.14343 0.12399 1

Source: author’s own calculations in Eviews 10

Results reported in Table 5 confirm the absence of a perfect linear relationship in the regressors. Table 6 shows the

estimated coefficients of the EM relative to the selected subperiod.

Table 6 - OLS estimates: period August 2007 - October 2009

Variable Coefficient Std. Error t-Statistic Prob.

β0 -0.000309 0.003002 -0.102779 0.9182

Δ(Risk-free Rate) -0.814622∗∗∗ 0.221771 -3.673263 0.0003

Δ(Volatility) 0.131785 0.820409 0.160633 0.8724

Δ(Leverage) 0.017579 0.050774 0.346210 0.7293

Δ(Reden. Risk) 0.080068∗∗∗ 0.024640 3.249537 0.0012

R2 0.10

Adj.R2 0.09

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10

The R2 obtained is 10%. During the financial crisis, the EM is not able enough to explain an important part

of the percentage change sensitivity of the Italian banks CDS spreads.

The risk-free rate and the redenomination risk proxy percentage change sensitivities result to be statistically sig-

nificant variables at a 1% threshold.

The risk-free interest rate percentage change sensitivity has a coefficient of about -0.82. This means that an in-

crease/decrease of 100 basis points of the regressor corresponded to a decrease/increase of approximately 82 basis
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points of the CDS spread. The relationship between the risk-free variable and the CDS spread is negative as ex-

pected.

The redenomination risk proxy percentage change sensitivity has a coefficient of about 0.08. This means that an

increase of 100 basis points of the regressor caused an average increase of less than 10 basis point of the CDS spread.

The relationship between the redenomination risk variable and the CDS spread is positive as expected. It should

be also pointed out that adding this variable to the determinants inspired by the classic Merton Model we obtain

a benefit of around 6% in terms of explanatory power of the model over the selected period (see the Appendix ).

The leverage and daily stock volatility variables result to be not statistically significant. Both regressors suggest a

positive relationship with the independent variable.

The F-test still confirms the appropriateness of the regressors included in the analysis, which are significant with a

95% confidence interval.

4.2.2 Sovereign debt crisis

The Augmented Dickey-Fuller Test (see the Appendix ) shows once again that series are stationary. Table 7 reports

the correlation matrix.

Table 7 - Correlation matrix : period October 2009 - July 2012

Variable Δ(Risk-free Rate) Δ(Volatility) Δ(Leverage) Δ(Reden. Risk)

Δ(Risk-free Rate) 1 0.03003 0.01426 -0.18996

Δ(Volatility) 0.03003 1 0.11177 -0.06803

Δ(Leverage) 0.01426 0.11177 1 -0.03480

Δ(Reden. Risk) -0.18996 -0.06803 -0.03480 1

Source: author’s own calculations in Eviews 10

The above results confirm the absence of multicollinearity. Table 8 shows the estimated coefficients of the EM

relative to the selected subperiod.
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Table 8 - OLS estimates: period October 2009 - July 2012

Variable Coefficient Std. Error t-Statistic Prob.

β0 0.001337 0.001216 1.099076 0.2721

Δ(Risk-free Rate) -0.340677∗∗∗ 0.066582 -5.116620 0.0000

Δ(Volatility) 0.401680 0.278591 1.441824 0.1498

Δ(Leverage) 0.002897 0.009493 0.305228 0.7603

Δ(Reden. Risk) 0.491289∗∗∗ 0.029953 16.40215 0.0000

R2 0.40

Adj.R2 0.40

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10

The R2 obtained is 40%. During the sovereign debt crisis, the EM is able to explain an important part of the

percentage change sensitivity of the Italian banks CDS spreads, differently from the previous case.

The risk-free rate and the redenomination risk proxy percentage change sensitivities, once again, result to be sta-

tistically significant variables at a 1% threshold.

The risk-free interest rate percentage change sensitivity has a coefficient of about -0.34. This means that an in-

crease/decrease of 100 basis points of the regressor corresponded to a decrease/increase of approximately 34 basis

points of the CDS spread.

The redenomination risk proxy percentage change sensitivity has a coefficient of about 0.49. This means that an

increase of 100 basis points of the regressor causes an average increase of 50 basis point of the CDS spread. The

weight of this variable during this period of financial instability definitely becomes stronger.

By adding this last variable to the determinants inspired by the classic Merton Model we obtain a benefit of around

32% in terms of explanatory power of the model over the selected period (see the Appendix ).

The leverage and daily stock volatility variables result to be not statistically significant. This variables confirm the

same relationship found in the previous period of financial turmoil.

The F-test still confirms the appropriateness of the regressors included in the analysis, which are significant with a

95% confidence interval.
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4.2.3 Anti-establishment Government

The Augmented Dickey-Fuller Test (see the Appendix ) shows that series are stationary. Table 9 reports the corre-

lation matrix.

Table 9 - Correlation matrix : period March 2018 - September 2018

Variable Δ(Risk-free Rate) Δ(Volatility) Δ(Leverage) Δ(Reden. Risk)

Δ(Risk-free Rate) 1 -0.09275 -0.00188 -0.32308

Δ(Volatility) -0.09275 1 -0.01285 0.11611

Δ(Leverage) -0.00188 -0.01285 1 -0.01423

Δ(Reden. Risk) -0.32308 0.11611 -0.01423 1

Source: author’s own calculations in Eviews 10

The above results confirm the absence of multicollinearity. Table 10 shows the estimated coefficients of the EM

relative to the selected subperiod.

Table 10 - OLS estimates: period March 2018 - September 2018

Variable Coefficient Std. Error t-Statistic Prob.

β0 0.002929 0.004784 0.612316 0.5419

Δ(Risk-free Rate) -0.288470∗∗∗ 0.084666 -3.407152 0.0010

Δ(Volatility) 0.115309 0.322290 0.357779 0.7213

Δ(Leverage) -0.286173∗∗ 0.118990 -2.405022 0.0182

Δ(Reden. Risk) 0.635197∗∗∗ 0.107532 5.907030 0.0000

R2 0.65

Adj.R2 0.64

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10

The R2 obtained is 65%. During the anti-establishment Government period, the EM is able to explain even

more of the percentage change sensitivity of the Italian banks CDS spreads compared to the sovereign debt crisis

period (R2= 40%).
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The risk-free rate and the redenomination risk proxy percentage change sensitivities are statistically significant

variables at a 1% threshold.

The risk-free interest rate percentage change sensitivity has a coefficient of about -0.29. This means that an in-

crease/decrease of 100 basis points of the regressor corresponded to a decrease/increase of approximately 29 basis

points of the CDS spread.

The redenomination risk proxy percentage change sensitivity has a coefficient of about 0.64. This means that an

increase of 100 basis points of the regressor causes an average increase of 64 basis point of the CDS spread. Its

relevance become extremely evident during this current period, much more than the sovereign debt crisis period,

when the Italian economy was close to a potential default but the Monti’s Government was absolutely pro Europe.

By adding this last variable to the determinants inspired by the classic Merton Model we obtain a benefit of around

36% in terms of explanatory power of the model over the selected period (see the Appendix ).

The leverage variable is statistically significant at a 5% threshold, unlike it was not significant in the two previous

cases. It has a coefficient of about -0.29. This suggests the same impact of the risk-free rate during the same

period. In this context, however, it should be noted that this latter variable reverses the sign of the relationship.

Considering that Italy, since 2017, is experiencing a growth phase (contrary to the two periods of economic con-

traction analysed previously), this result highlights that the leverage ratio impact should be contextualised to the

business cycle stages because of the different speed of adjustment among the numerator and denominator of the

ratio. During 2018, specifically, Italian banks have improved their NPE ratio, reached the CET1 ratio targets and

enhanced their profitability. Simultaneously, although they recorded a high level of deposit inflows, the spread

widening has discouraged banks to issue bonds and impacted negatively on the CET1 ratio (Banca d’Italia, 2018 ).

Notwithstanding, data suggest (see Table 2 ) a low stable ratio with a notably reduced standard deviation (0.95)

with respect to levels experienced during the two previous periods.

The daily stock volatility variable results to be not statistically significant.

The F-test still confirms the appropriateness of the regressors included in the analysis, which are significant with a

95% confidence interval.

5 Volatility clustering analysis on the redenomination risk

In this section, I assess the presence of volatility clustering with reference to the redenomination risk proxy growth

rate (that is a measure of “political instability growth rate”) during the last decade from the Lehman Brothers

collapse. Volatility clustering (or “pooling”) describes the tendency of the current level of volatility to be positively

correlated with its level during the immediately preceding periods. The GARCH model (Bollerslev, 1986 ) is a

powerful statistical tool to describe financial markets in which volatility can change, becoming more volatile during
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periods of financial crises or political uncertainty and less volatile during periods of steady economic growth. The

GARCH(1,1) conditional variance equation is the following:

σ2
t = α0 + α1u

2
t−1 + βσ2

t−1 (7)

where

• σ2
t is the conditional variance since it is a one-period ahead estimate for the variance calculated based on any

past relevant information.

The model predicts the period’s variance (the current fitted variance, σ2
t ) as a weighted function of the weighted

average of the long term historical variance (α0), the previous period squared residual (α1u
2
t−1, also called ARCH

term) and the fitted variance from the model during the previous period (βσ2
t−1, also called GARCH term). Since

the GARCH(1,1) can be extendend to a GARCH(p,q) formulation, the former model is sufficient to capture the

volatility clustering in the data (Brooks, 2002 ). Moreover, under the GARCH specification, even if the conditional

variance is changing, the unconditional variance of ut is constant. The unconditional variance of ut is given by:

var(ut) =
α0

1− (α1 + β)
(8)

This means that the unconditional variance of ut is constant so long as (α1+β) < 1, that is “stationarity in variance”

(no unit root in variance).

The correlogram for squared residuals (not reported here) gives evidence of serial correlation in squares, which is

normally taken as indication of ARCH-type effects. If there are ARCH effects, we expect the magnitude of the

squared residuals to depend on its lagged values. Hence, I test for ARCH effects by checking the significance of the

null hypotheses α1 = 0 (no ARCH effects). Table 11 reports the ARCH Heteroskedasticity Test.
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Table 11 - ARCH Heteroskedasticity Test

Heteroskedasticity Test: ARCH

F-statistic 36.88030

LM statistic (Obs .R2) 36.38263

Prob. F(1,2548) 0.0000

Prob. Chi-Square(1) 0.0000

Test Equation

Variable Coefficient Std. Error t-Statistic Prob.

Constant 0.002986∗∗∗ 0.000247 12.10538 0.0000

α1 0.119446∗∗∗ 0.019669 6.072915 0.0000

Source: author’s own calculations in Eviews 10

Since the LM statistic (36.38263 ) is significant, I reject the null hypothesis that there is no first order ARCH

effects. Furthermore, the F-statistics and t-statistics (36.88030 = 6.0729152) corroborate the presence of first order

ARCH effects.

Figure 3 intuitively illustrates the presence of volatility clustering.

Figure 3 - Redenomination risk proxy growth rate: period Q3 2008 - Q3 2018

Source: author’s own calculations in Eviews 10
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The presence of the ARCH-type effects allows to estimate the GARCH model. Table 11 reports the GARCH

model estimation.

Table 12 - GARCH Model estimates: period September 15, 2008 - September 15, 2018

Variable Coefficient Std. Error z-Statistic Prob

Mean Equation

Constant -0.000240 0.000846 -0.283630 0.7767

AR(1) 0.042985∗∗ 0.020243 2.123445 0.0337

Variance Equation

α0 6.70E − 05∗∗∗ 7.73E-06 8.660218 0.0000

ARCH (1) 0.109057∗∗∗ 0.006445 16.92019 0.0000

GARCH (1) 0.877980∗∗∗ 0.007339 119.6316 0.0000

R2 -0.001353

Adj.R2 -0.001746

Durbin-Watson Stat 2.071677

Source: author’s own calculations in Eviews 10
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Figure 4 - Garch residuals

Source: author’s own calculations in Eviews 10

The coefficients on all terms in the conditional variance equation are highly statistical significant. The variance

intercept (α0) is very small, while the coefficient on the lagged conditional variance (GARCH (1)) is close to 0.9. The

sum of the coefficients on the lagged squared error and lagged conditional variance is close to unity (approximately

0.99). In other terms, this implies that shocks to the conditional variance will be highly persistent: a large sum

of these coefficients will imply that large positive or a large negative growth rates will lead future forecasts of the

variance to be high for a protracted period.

6 Operative implications on equity market

In 2018, the FTSEMIB Index (the most important equity index of Borsa Italiana) registered a year-to-date total

return of -13.65%. The FTSE Italia All-Share Banks Index (Unicredit and Intesa San Paolo represents respectively

the 33.06% and 40.88% of the index composition) closed the year with a total return of -28.57%. The following

Figure 5 shows the similar movement of Intesa San Paolo and Unicredit stock market fluctuations with respect to

the FTSEMIB Index due to the banking sector weight in the composition of this latter.
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Figure 5 - FTSEMIB Index (superior panel) and Italian banks proxy (inferior panel): period 2018

Source: author’s own elaboration on Bloomberg

What did cause the fall of the Italian banks stock price during the 2018? The redenomination risk, as mea-

sure of political risk, might have been a determinant factor in the stock market fluctuations?

The Granger-causality analysis can be helpful for that purpose. Table 13 reports the results of the Granger-causality

Test, during the anti-establishment Government period, between the daily banks stock price percentage variation

and the daily redenomination risk growth rate.

Table 13 - Granger-causality Test : period March 2018 - September 2018

Null Hypothesis Obs F-Statistic Prob.

%Δ daily banks stock price does not Granger-cause redenomination risk growth rate
96

2.51428 0.1162

redenomination risk growth rate does not Granger-cause %Δ daily banks stock price 0.43497 0.5112

Source: author’s own calculations in Eviews 10

Table 13 proves the existence of a feedback relationship between these two variables over the period under ex-

amination. At this point, it is interesting to estimate the Impulse Response Function in order to quantify the
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reactions of each single variable to a unit shock of the other one. Figure 6 and Figure 7 show, respectively, the

daily banks stock price percentage change and the redenomination risk growth rate impulse responses following a

unit shock of the other variable.

Figure 6 - Daily banks stock price percentage change impulse response to a unit shock of the redenomination

risk growth rate

Source: author’s own calculations in Eviews 10

Figure 7 - Redenomination risk growth rate impulse response to a unit shock of daily banks stock price percentage

change

Source: author’s own calculations in Eviews 10
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Following a unit shock of the redenomination risk growth rate (see Figure 6 ), the daily banks stock price per-

centage change tends to decrease up to the next second day after the shock and it starts to absorbe it from the

next third day. The same seems to happen to the redenomination risk growth rate variable following a unit shock

of daily banks stock price percentage change (see Figure 7 ). Although there is an evident timing synchronicity, the

response of the redenomination risk growth rate is stronger.

Further technical aspects support the just described findings. Specifically, it is worthwhile to note graphically the

correlation between the BTP-Bund yield spread, the CCT (Certificato di Credito del Tesoro) 09/2025 14 discount

margin and FTSE Italia All-Share Banks Index.

Figure 8 - BTP-Bund yield spread, CCT discount margin and FTSE Italia All-Share Banks

Source: author’s own elaboration on Bloomberg

The BTP-Bund yield spread as well as the CCT discount margin15 is an immediate measure of the sovereign

credit risk. While the former tends to amplify market excess due to the Bund effect that is able to incorporate the

risk-on and risk-off of the market, the CCT discount margin gives a pure indication of the Italian sovereign credit

risk. The identical fluctuations of these two series allow us to understand how the market movement is driven by

the same underlying factor. The FTSE Italia All-Share Banks Index, which track the stock price fluctuations of

the major Italian banks, has followed the CCT discount margin series. The latter series has reacted faster and

more intensively than the former following the increasing redenomination risk (so, sovereign credit risk) due to the

political instability and repeated threath of Italexit by some Government members. It is interesting to observe
14This maturity currently represents the market benchmarck for this category of financial instrument.
15CCT yield, in plain words, is formed by two component: Euribor 6 months + discount margin (spread component).
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how, between the middle of October and November 2018, the CCT discount margin series failed to record a new

higher peak level as well as the BTP-Bund spread (this level of spread represents an important reaction level to

market participants) , the stock price of the Italian banks continued to fall back touching a minimum at the end of

December. Figure 8 and the following Figure 9 prove, indeed, the lagged movement of the FTSE Italia All-Share

Banks Index that gives, from one side, a further empirical proof of the impulse response function findings and, from

the other side, highlights how much Italian banks have continued to pay due to political struggle against the EU

commission notwithstanding their efforts of capital and redditual improvements.

Figure 9 - CCT discount margin and FTSE Italia All-Share Banks series

Source: author’s own elaboration on Bloomberg

Figure 9 shows how the CCT discount margin series has decreased (that is, a reduction of the sovereign credit

risk), while the Euribor 6 months increased during the same time interval. The divergence recorded during De-

cember 2018 between the CCT discount margin series and the FTSE Italia All-Share Banks Index has pulled back

during the start of the new year, restabilizing the classical market relationship.

Take into account the existence of these market relationships, the intensity and the timing of response of each series

to a shock in the another one, can be extremely helpful in the timing management of investments during situation

of high volatility.
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7 Economic discussion

The VECM output should not be so surprising, but is in fact quite reasonable and intuitive. However, it becomes

extremely relevant in a context of political and economic fragility. In that sense Italy is the best current evidence.

One of the most successful topic of the anti-establishment parties’ electoral campaign has been the critique on the

excessive costs incurred by Government in order to aid the national banking system. In other words, the underlying

message is that the perceived Government riskiness (by the market) is a pure consequence of the excessive risks

taken by the banking sector. The abuse by this latter of its dominant role in the economic system causes insta-

bility, burdening public finance (and thus citizens) both in terms of BTP-Bund spread (higher cost of debt due to

higher interest rates) and eventual costs for avoiding credit defaults that could further amplify the negative effects.

Moreover, it also increase the likelihood of the State to be more subject to market speculation and volatility. This

phenomenon, of course, is much more true and relevant in the so called bank-based systems such as Italy. In 2018,

however, the empirical evidence suggests the opposite. As shown in the following Figure 10, Italian banks increased

their government bond exposures in a climate of sell off by foreign investors.

Figure 10 - Italy bank holdings of country’s government bonds

Source: Banca d’ Italia

Political instability was, during the 2018, the trigger of the Italian equity bear market (Gold, 2018 ). Indeed,

the most capitalised component of the FTSEMIB index are represented by banks. These latter are sensitive to

the widening of the BTP-Bund spread in terms of CET1 ratio due to devalued portfolio assets and higher funding

cost on financial markets. The year 2018 has been characterized by the persistent negative correlation between the

banks share price and the government bond yield spread widening despite robust economic fundamentals and Non

Performing Loans (NPL) disposal by Italian banks. Any form of conflict between the Government and the banking

system is counterproductive for both entities because a resilient economy requires an equilibrate interconnection

31



between the most strategic sectors of the economy in order to ensure social and political stability. The reported

result is the empirical evidence of this statement.

The most relevant evidence of this investigation refers to the increasing role of the redenomination risk during the

evolution of this decade of crisis due to its impact in terms of credit risk expectations. Samaniego-Medina et al.

(2016 ) have investigated on the role of market and accounting variables to explain bank CDS spreads and they

conclude that CDS premiums appear to be driven not only by credit risk determinants, but also by illiquidity costs

and business cycle factors. Although I completely agree with this conclusion, I would like to stress what I consider

the main point of this research, that is the role of political-sensitive variables during periods of financial turbulence

and how this can evolve from macro factors to country-level factors (and vice versa) and have more impact in certain

market scenarios.

Adam Applegarth, former Chief Executive of Northern Rock, stated that on 9th August 2007 “the world changed”,

after BNP Paribas freezed withdrawals on three hedge funds hit by the US subprime market crisis: on that day, the

ECB and the FED injected 90 billion dollar that was not enough to stop the contagion effect (Treanor, 2011 ). The

Lehman Brothers crisis on 15th September 2008 was the detonator of a global bubble whose unmistakable signals16

made themselves known during the previous year.

Although the causal direction between banking and debt crises can potentially run in either or both directions, the

prevalent pattern emerging from country histories appears to suggest that banking crises come before debt crises

(Reinhart et al., 2011 ). The financial crisis (2007-10 ) has been the proof that this time is (not) different : the

banking system crisis necessitated the intervention of the public sector in order to avoid contagion and degenerate

into socio-political unrest. International investors, notwithstanding the climate of high volatility, did not discount

too much the Eurozone breakup in banks CDS premia. Results confirm that the redenomination risk variable was

significant during this specific period, but its weight in terms of bank riskiness (as perceived by the market) was

quite limited. The market focus was mainly limited to the banking sector.

During the sovereign debt crisis (2010-12 ), however, the redenomination risk variable became more relevant due to

the increased vulnerability of the PIIGS countries. Market participants were discounting a Eurozone breakup event

in particular towards the end of November 2011, when Italy and Spain were close to default. The redenomination

risk was perceived tangibly by market operators and the high volatility in the Italian and Spanish debt markets

prove it. Indeed, results show that the weight of this variable increased of six times during this period of crisis

with respect to the previous one. The ECB had to provide, firstly, liquidity through the VLTRO (Very Long-Term

Refinancing Operation) in December 2011 and, secondly, announce the OMT (Outright Monetary Transactions)

or “Big Bazooka” in July 2012 in order to fade any further potential risk and reduce the government bond market
16“Often, however, the banking problems do not arise from the liability side, but from a pro- tracted deterioration in asset quality, be

it from a collapse in real estate prices or increased bankruptcies in the nonfinancial sector. In such cases, a large increase in bankruptcies
or nonperforming loans would better mark the onset of the crisis [...]” (Reinhart et al., 2011 ).
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volatility of the peripheral countries (Cesaratto, 2016 ). Although there were no political declarations to exit from

the Eurozone by the Italian Government, banks CDS premia levels suggested that market participants were implic-

itly pricing this event as plausible.

What happened when political forces of the Italian Government have started to state openly the exit intention from

the Eurozone? Could a similar scenario undermine the economic fundamentals of Italian banks?

As I previously reported, Banca d’Italia (2018 ) showed in its report how the Italian banking system have done

significant progress in terms of capitalization, NPL disposal and enhancement of their portfolios quality. Moreover,

the Stress Test for the three-year period 2018-2020 (EBA, 2018 ) reported that the examined Italian banks, that is

Intesa San Paolo, Unicredit, Ubi and Banco BPM, have passed the test proving a good degree of capital strenght

and solid economic fundamentals. Nevertheless, during the year 2018, Italian banks have suffered a climate of high

volatility mainly due to political uncertainty rather than business outlook (Reed, 2018 ). The political turmoil since

Italy’s two populist parties took power soured foreign investors on both the country and its banks. From April

to September (the first six months after the elections) foreign net sales of Italian bank securities totaled about 13

billion euros ($14.8 billion), while the Government saw 58 billion euros of sales (Sirletti et al., 2018 ). In particular,

the repeatdly declared intention to leave the Euro Area by both political parties, during and after the electoral

campaign, has added further uncertain about the future of the Italian economy and powered the sell off of the Italian

government bonds over the year (Ainger, 2018 ). The problem for Italy’s banks stems from the fact that they are

the biggest buyers of the country’s bonds. As a consequence, the widening of the BTP-Bund spread has negatively

impacted on the Italian bank share values due to the higher country risk. Specifically, this has entailed negative

effects in terms of CET1 ratio due to assets value devaluation (according to “Banche e Moneta: serie nazionali ”

bulletin (Banca d’Italia, 2018 ), Italian banks held in their portfolios around 380 billion of euros of sovereign Ital-

ian bonds in October 2018) and higher funding costs that have strongly reduced the issue of covered, senior and

subordinated bank bonds to the levels of the 2011-12 period (as shown in the following Figure 11 ), undermining

sustained efforts by Italian banks over recent years to bolster their fundamentals.
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Figure 11 - Italian bank bonds issued from 15 May to 14 January of the following year (data in million of euros)

Source: Sole24Ore (Dealogic)

During the anti-establishment Government period (2018 ), as shown in Table 10, the redenomination risk vari-

able became even more relevant than it was during the sovereign debt crisis period (2010-12 ). This result is really

surprising all the more reason whether we think that the analysed period stops immediately before the Update Note

to the Economic and Financial Document (so called NaDef, published on 27th September 2018 ) and, hence, it does

not include the further financial turmoils arising from the dispute between the EU Commission and the Italian

Government on the Italian budget plan numbers. The reported result shows, in detail, that the redenomination risk

component is the main factor able to explain the greatest part of the percentage change in the sensitivity of the

Italian banks CDS spreads during the sovereign debt crisis period. It means that market participants have priced

an “Italexit” event from the Euro Area, much more so then ever during a situation of near country default.

The political variable plays a fundamental role in banks credit risk evaluation. The GARCH model results give

further evidence of how much the effects of political uncertainty in the near future. Political factors, therefore,

becomes even more relevant in a context of a monetary union lacking member States dialogue and coordination. A

solid banking system is a necessary precondition in order to support and enhance the real economy’s growth and

development. Economic fundamentals, however, become secondary in a context of socio-political turmoil that can

vanish all sustained efforts by the entire system and make it vulnerable to speculation on financial markets.
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8 Conclusion

In this paper has been analysed, as a preliminary stage of the investigation, the lead-lag relationship between the

Italian sovereign 5Y CDS premia and the Italian banks proxy 5Y CDS premia series by employing daily data, for

the time interval Q2 2007- Q3 2018 (provided by Bloomberg). The latter series was built up by using the Intesa San

Paolo 5y CDS contracts and the Unicredit 5y CDS contracts series weighted by the respective market capitalization.

VECM results prove that the sovereign credit risk market (lead) embodied more rapidly the credit risk information

than the banks credit risk market (lag) during the whole decade of crisis. The former market was, therefore, the

credit risk market mover, while the latter moved so as to restore the long-term equilibrium relationship.

In the second part of the study, I extended the determinants inspired by the classic Merton (1974 ) model in order

to investigate the drivers of Italian bank credit risk during the most volatile phases of this decade: the financial

crisis (August 2007- October 2009 ), the sovereign debt crisis (October 2009 - July 2012 ) and the anti-establishment

Government/pre-Italy’s budget update (March 2018 - September 2018 ) period. Time-series regression results show

that the risk-free rate and the redenomination risk proxy are statistically significant variables at a 1% threshold

in each high-volatility framework, while the asset volatility proxy shows no significance and the leverage ratio is

statistically significant at a 5% threshold only in the last period investigated. The inclusion of the redenomination

risk variable explains a relevant part of the percentage change sensitivity of Italian bank CDS spreads, enhanc-

ing the explanatory power of the determinants inspired by the classic Merton (1974 ) model. The impact of the

redenomination risk becomes more remarkable during the sovereign debt crisis, and reaches its peak during the

anti-establishment Government period. Moreover, I found the presence of volatility clustering with reference to

the redenomination risk proxy growth rate by estimating the GARCH model. From an economic point of view,

these findings show how the market reacts to specific political interventions and how banks economic fundamentals

become secondary in a context of economic uncertainty and lack of political coordination.
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Appendix

Unit Root Tests

Augmented Dickey-Fuller Test

Residuals

Period t-Statistic Prob.∗

Financial crisis -19.24291 0.0000

Sovereign debt crisis -21.51060 0.0000

Anti-establishment Govt -9.863148 0.0000

*MacKinnon (1996 ) one-sided p-values

Source: author’s own calculations in Eviews 10

Lag Order Selection Criteria

Period Lag Hannan-Quinn Information Criterion

2007-18 4 -5.397154∗

*indicates lag order selected by the criterion

Source: author’s own calculations in Eviews 10

Basic Model (inspired by the Classic Merton (1974) Model)

• Financial crisis

Variable Coefficient Std. Error t-Statistic Prob.

β0 6.44E-06 0.003116 0.002066 0.9984

Δ(Risk-free Rate) -0.861810∗∗∗ 0.267762 -3.218569 0.0014

Δ(Volatility) 0.407496 0.960730 0.424152 0.6716

Δ(Leverage) 0.043429 0.068708 0.632086 0.5276

R2 0.05

Adj.R2 0.04

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10
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• Sovereign debt crisis

Variable Coefficient Std. Error t-Statistic Prob.

β0 0.002165 0.001519 1.425300 0.1545

Δ(Risk-free Rate) -0.552276∗∗∗ 0.085677 -6.446025 0.0000

Δ(Volatility) 0.109614 0.733384 0.149464 0.8812

Δ(Leverage) -0.006041 0.013461 -0.448774 0.6537

R2 0.08

Adj.R2 0.08

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10

• Anti-establishment Government

Variable Coefficient Std. Error t-Statistic Prob.

β0 0.007310 0.006905 1.058616 0.2925

Δ(Risk-free Rate) -0.465662∗∗ 0.235470 -1.977590 0.0510

Δ(Volatility) 0.480214 0.818202 0.586914 0.5587

Δ(Leverage) -0.375821 0.648974 -0.579100 0.5639

R2 0.29

Adj.R2 0.27

Prob(F-statistic) 0.00

Source: author’s own calculations in Eviews 10
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