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Default Risk Transfer between the Eurozone Sovereign and
Financial Sectors under the Effect of EFSF
Kai Lisa Lo1
We construct a dynamic model that examines the interdependencies
between the default risk of several Eurozone members and their financial
institutions during the European sovereign debt crisis. The rescue
package issued by the EFSF on 9 May 2010 has significant impacts on
the default risk of the Eurozone sovereign and financial sectors. The main
findings of this research indicate that, in the period before the first bailout
issued by the EFSF, the systemic financial crisis has a “two-way
feedback” effect on both the sovereign and financial sectors; after the
bailout, a shock from the sovereign default risk has stronger impacts on
the financial sectors, however, the impacts of a shock from the financial
sector on the sovereign default risk become negative or less significant.
This suggests that the EFSF bailout relieves the financial crisis for the
moment, but further increases the government debt burdens in the future.

1. Introduction
The European sovereign debt crisis developed from early 2010 in some European
states. The Eurozone countries have fewer monetary controls than other countries
that have free exchange rate, thus the sovereign debt crisis has more severe
impacts on the Eurozone for both non-financial and financial sectors. On 9 May
2010, the European Financial Stability Facility (EFSF) issued the first bailout
package worth €750 billion to ensure the financial stability of the Eurozone countries,
and more measures were taken thereafter by the governments to prevent the
collapse of the financial system across Europe. However, the complicated
relationship between the sovereign and financial sectors and the risk transmission
after the bailouts are rarely known, which increases the uncertainty of the
intervention outcome by the governments.
Recent studies have found that there exists a two-way feedback effect between the
public and private sectors, and the default risk might transfer between the
government and financial sectors after certain financial events during the financial
crisis (Acharya, Drechsler and Schnabl (2011); Alter and Schüler (2012); Dieckmann
and Plank (2012 )). These studies have analysed the risk changes in the sovereign
and financial default risk during previous financial crisis from 2007-2010, and the
Lehman Brothers’ event has been used as a break point to compare the risk transfer
in the sub-periods. However, few have analysed different characters of the European
sovereign debt crisis since 2010 and the impacts of the largest bailout package
issued by the EFSF.
This research focuses on the interdependence of default risk of sovereign and
financial sectors among the Eurozone countries, and investigates the risk
transmission due to the EFSF bailout issued in May 2010. We use daily CDS
spreads as a proxy of default risk, and analyse the default risk transfer among ten
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Eurozone countries (Austria, Belgium, France, Germany, Greece, Ireland, Italy,
Netherlands, Portugal and Spain) and their domestic financial sectors from Nov 2007
to Feb 2012. Methodologically, we follow the research by Alter and Schüler ((2012 ))
to examine the dynamic short- and long-run interdependencies of the sovereign and
financial institution CDS series, using bivariate vector autoregressive (VAR) and
bivariate vector error correction (VEC) models. We also include impulse response
functions (IRFs) to capture the dynamic relationship between the two sectors.
The main findings suggest that, in the period prior to the EFSF bailout, positive
interdependencies exist between the sovereign and financial institutions’ default risk;
after the bailout program, changes in the sovereign default risk have stronger
impacts on their domestic financial institutions, but not vice versa. The results
indicate that the risk transfer occurs based on the current financial situations of the
governments and their domestic financial sectors, and the relieved default risk of the
financial institutions after the bailout might increase the debt burdens of the
government and further weaken the private sector in the long term.
The remaining part of this paper is organized as follows. Section 2 reviews the
related literature and identifies the gaps in the literature. Section 3 is the research
methodology including hypotheses, data description and empirical models. Section 4
analyses the results, and Section 5 concludes.

2. Literature Review
This study contributes to several aspects of literature. Sovereign debt crisis may
reduce foreign credit to the domestic private sectors via a decline in supply and
cause a decrease in aggregate demand of credit as investors’ perceptions to the
country default risk increase (Dooley and Verma (2001); Drudi and Giordano (2000);
Tomz and Wright (2008 )). Kim and Wu ((2008 )) analyse the impacts of sovereign
credit ratings on financial market developments, and the results indicate that the
rating events stimulate the developments of domestic stock and banking sectors. On
the other hand, the performance of financial sector may reflect the outlook of
economic growth and influence the public finances. An increase in the default risk of
a financial institution augments the probability that it cannot fulfil its payments to
other financial counterparties, thus a systemic financial crisis might arises. Acharya
et al. ((2011 )) use data of CDS spreads of the Eurozone countries for 2007-2010
and provide evidence that there exists “two-way feedback” interdependencies
between the sovereign and financial default risks.
Recent studies have been focused on the financial crisis before 2010, but few have
analysed different characters of the European sovereign debt crisis and the impacts
of the largest bailout package issued by the EFSF. The European Financial Stability
Facility (EFSF) is a company supported by 17 Eurozone countries, and the first
EFSF rescue package has been issued on 9 May 2010 for up to €750 billion in
accordance with the share of the guarantee countries in the paid-up capital of the
European Central Bank. The difference between the on-going European sovereign
debt crisis and other former financial crises is that, the capital injection into a country
in crisis is from the EFSF which is supported by the 17 guarantees, rather than from
the bailouts issued by the domestic governments. This indicates that bailouts from
the EFSF directly increase the domestic government debt burdens. Dieckmann
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((2012 )) uses event study to analyse the market reaction to the EFSF bailouts, and
the results show that the sovereign CDS spreads increase significantly in the
Eurozone countries suffering the crisis. In this research, we further study the default
risk transfer between the governments and domestic financial sectors under the
introduction of the EFSF bailouts.
Furthermore, we use CDS spreads as an indicator of credit default risk of an
institution. Studies have shown that CDS spreads can measure investors’ risk
preference. According to Hull, Predescu et al. ((2004 )), both changes and levels of
CDS spread contain significant information in estimating the probability of rating
events. Ismailescu and Kazemi ((2010 )) analyse the relationship between sovereign
CDS spreads and sovereign credit ratings further, and they indicate that investors
can make decisions according to the same public information that would lead to the
changes in CDS spreads prior to a rating announcement. On the other hand,
Düllmann and Sosinska ((2007 )) analyse the CDS spreads of banks, and their
empirical analysis exhibits significant results that banks’ CDS spreads indicate
banking credit risk from three risk sources including idiosyncratic risk, systematic risk
and liquidity risk.

3. Methodology
3.1 Hypotheses
Based on the literature reviewed, in this section, we propose the hypotheses to be
estimated. First, we explain the contagion channels linking the two sectors.
When a country is facing distress, e.g. heavy debt burdens, the sovereign default
risk of this country is raising because of the devaluation of the sovereign debt. In the
short run, (i) for the domestic financial institutions, the cost of holding the sovereign
debt is higher, which changes the balance sheet of the financial institutions; (ii) for
other governments which support the distressed country, e.g. provide bailout
packages, the sovereign and financial sectors of the supporting governments are
also facing higher default risk for holding the devaluated sovereign debt or issuing
funding to the distressed country. In the long run, sovereign debt crises are followed
with a decline in foreign capital inflows as investors’ perceptions to the sovereign
default risk increase, and the domestic credit market becomes competitive, which
deteriorate the production in the private sector and future economic growth.
Deteriorating the solvency of the private sector can raise the probability of funding or
liquidity issues for the domestic financial sector and increase the default risk of the
financial institutions.
When a financial institution is facing distress, the default risk of the financial
institution is higher. This increases the probability that it cannot pay the obligations to
other financial counterparties, thus the financial counterparties could face funding
difficulties, and their default risk is higher. Thereafter, a systemic financial crisis might
arise and hamper the whole economy, which also deteriorate public finances, thus
the sovereign default risk is higher.
Before the bailout packages are issued, as the “two-way feedback” effect (Acharya,
Drechsler and Schnabl (2011 )), we argue that there exists positive
interdependencies between the sovereign default risk and financial institutions’
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default risk.
Hypothesis 1: Prior to the bailout programs, changes in the sovereign default risk
affect the credit default risk of the domestic financial institutions, and vice versa.
After the government interventions, as government guarantees for the financial
sector increases, changes in the sovereign default risk have direct impacts on the
perceived default risk of the financial sector. The financial institutions might receive
rescue capital from their governments, thus the financial sector are more sensitive to
the credit health of their governments, and the sensitivity of the financial institutions’
default risk to the sovereign default risk is expected to increase.
Hypothesis 2(a): After the bailout programs, changes in the sovereign default risk
affect the credit default risk of the domestic financial institutions stronger than before.
Hypothesis 2(b): After the bailout programs, an increase/decrease in the sovereign
default risk affects the credit default risk of the domestic financial institutions in the
same directions.
After the government interventions, the default risk transfers from the financial sector
to the government sector, as the government has heavier debt burdens. Although in
the long run, a decline in the default risk of the financial sector might transfer into
healthier economy and public finances, in the short run, the relieved default risk of
the financial institutions indicates larger probability of government support in the
future. Thus, changes in the default risk of the financial sector have negative impacts
on the short-run sovereign default risk, which also weaken the sensitivity of
sovereign default risk to the financial sector default risk.
Hypothesis 3(a): After the bailout programs, changes in the credit default risk of the
domestic financial institutions affect the sovereign default risk weaker than before.
Hypothesis 3(b): After the bailout programs, an increase/decrease in the credit
default risk of the domestic financial institutions affects the sovereign default risk in
the opposite directions.
The last hypothesis tests the outcome of bailouts in different countries. For the
countries being rescued, such as Greece, Ireland, Italy, Portugal and Spain, their
feedback effects after the bailouts might be more significant than the results from the
countries providing bailouts, because the private-to-public risk transfer, i.e. direct
capital injection to the financial sector and larger debt burdens of the governments,
are more likely to happen in the former countries. Thus, we argue that the outcome
of the bailouts is heterogeneous among the European countries.
Hypothesis 4: After the bailout programs, the heterogeneity of the rescue packages
across the Eurozone countries translates into the asymmetric interdependent
relationship between the sovereign default risk and the credit default risk of the
domestic financial institutions.
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3.2 Data Description
The selection of financial institution and sovereign CDS series was restricted by data
availability. 10 Eurozone guarantees of the EFSF are included in our data set, i.e.
Austria (AT), Belgium (BE), France (FR), Germany (DE), Greece (GR), Ireland (IE),
Italy (IT), Netherlands (NL), Portugal (PT), and Spain (ES) (see Table 1a), together
with their domestic financial institutions (40 financial institutions in total, see Table
1b). The CDS series of the financial institutions are chosen according to the SIC
(Standard Industrial Classification) code of the institutions (major groups 60-67,
including Finance, Insurance, and Real Estates), respectively. Most of the financial
sector constituents of the iTraxx Europe index (13 out of 25) are covered by our data
set, which indicates that the financial institutions chosen are representative of the
financial sectors of these Eurozone countries.
We choose senior five-year CDS, since it is the largest and the most liquid constitute
of the CDS markets. Our data set starts from 13 November 2007 to 17 February
2012, including 1114 observations of daily data for each CDS series. Prior to the
empirical analysis, we take the logarithms of the CDS spread levels. We investigate
the interdependence of the sovereign and the financial institution CDS series in two
sub-periods. The first stage starts from 13 November 2007 to 7 May 2010 and
contains 649 observations for each CDS series. On 9 May 2010, the EFSF set out
the first bailout worth €750 billion aimed at rescuing financial stability across the
European countries. The second stage starts from 10 May 2010 after the first rescue
package set out, and it ends on 17 February 2012 before the second bailout by the
EFSF.
Table 1a: List of CDS Series of Financial Institutions

5

Lo
Table 1b: List of CDS Series of Financial Institutions

Note: The CDS series in bold are constituents of the iTraxx Europe index.

3.3 Empirical Models
In order to examine the dynamic short- and long-run interdependency of the
sovereign and financial institution CDS series, we follow the methodology of Alter
and Schüler ((2012 )) to construct a bivariate vector autoregressive (VAR) and
bivariate vector error correction (VEC) model. Except for the cointegration analysis,
we also include impulse response functions (IRFs) to capture the dynamic
relationship between the CDS spreads.
We carry out the empirical analysis in two sub-periods: before and after the bailout
(May 2010). Prior to the VAR and VEC model analysis, we test the unit roots of the
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log-level CDS spreads and the first differences of the log levels using the augmented
Dickey-Fuller (ADF) tests for the two sub-samples, respectively. If the variable in loglevels is I(1), we carry out the cointegration and the VEC framework for the variable;
if the variable in log-levels is stationary/I(0), we do not apply a VEC but use a VAR
model for the log-level variable, as it cannot be cointegrated with another stationary
or non-stationary variable.
To test the cointegration of the I(1) variables for each bivariate model, we use
Johansen’s trace tests except for the ADF tests. If the variables in log-levels can be
cointegrated, i.e. reject maximum rank at 0 or 1, we proceed to estimate the VEC
model. We determine the optimal lag order p in the VAR and VEC models by
minimizing the common information criteria in the underlying VAR model of the loglevels. We estimate the VEC models via Johansen’s maximum likelihood method
and the VAR models via ordinary least squares.
We estimate the following VAR and VEC models with a sovereign CDS spreads (in
short ‘Sov’) and a domestic financial institution CDS spreads (in short ‘Fi’):
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(2)

where cdsj,t with j ∈(Sov, Fi) is CDS spreads in log-levels of institution j at day t, i.e.
the logarithmized CDS spreads of the government or financial institution. ∆cdsj,t
refers to the first differences of cdsj,t. v is a vector of constants.
Noted that a VEC model with (p-1) lags can be represented as a VAR structure with
p lags, we employ impulse response functions (IRFs) of VAR models using CDS
spreads in log-levels.

4. Analysis
The dataset has been separated into Group A and Group B. Group A includes the
countries that have requested for the bailout funding from the EFSF or have been
facing severe default risk, i.e., Greece, Ireland, Italy, Portugal and Spain. Group B is
constituted of the other guarantees of the EFSF that have contributed most to the
bailouts, i.e., Austria, Belgium, France, Germany and Netherlands.
Table 2a and Table 2b exhibit the cointegration analysis results of Group A before
and after the bailout issued by the EFSF, respectively. According to the VEC model,
βSov and βFi reveal the long-term relationship between the sovereign and the financial
institution’s default risks as Equation (3).
cds Sov,t  

 Fi
cds Fi ,t   0
 Sov

(3)
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Since βSov is set as 1, then a negative βFi indicates that the relationship between the
two sectors is positive, and from Table 2a and 2b, in both periods before and after
the EFSF bailout, all the βFi coefficients are significantly negative except the pair of
ES and SAB before the bailout. The coefficients αSov and αFi measure the speed of
adjustment towards the long-term relationship. When the α coefficients are
significant and have opposite signs to their respective β coefficients, the variables
are taking part in the error correction mechanism, which means the CDS series are
attracted back to the long-run equilibrium. Comparing Table 2a and Table 2b, we
have noticed that some α coefficients have changed from insignificant to significant
after the EFSF bailout, i.e., the financial institutions MDB from Italy and BKT, POP
and SAB from Spain, which indicates that the CDS series of the financial institutions
are more attracted back to the long-run equilibrium. This provide some evidence to
Hypothesis 2(a) and Hypothesis 3(a) that, compared with the period before the
bailout, the risk has transferred from the financial sector to the government after the
bailout, and the default risk of the financial institutions are more influenced by the
sovereign default risk.
Table 2a: Cointegration Analysis of Group A before Bailout
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Table 2b: Cointegration Analysis of Group A after Bailout

Note: t-statistics are reported in brackets. Table 2a and Table 2b only present the cointegration
analysis for the bi-variables that are tested to be cointegrated in the Johansen’s trace tests.

Table 3a and Table 3b provide the results of cointegration analysis for Group B
before and after the EFSF bailout, and the situation of Group B is similar to Group A
that most of the βFi coefficients are significantly negative, suggesting a positive
relationship between the sovereign and financial sectors in the long run.
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Table 3a: Cointegration Analysis of Group B before Bailout

10

Lo
Table 3b: Cointegration Analysis of Group B after Bailout

Note: t-statistics are reported in brackets. Table 3a and Table 3b only present the cointegration
analysis for the bi-variables that are tested to be cointegrated in the Johansen’s trace tests.

Then we analyse the results of impulse responses. Table 4 shows the impulse
responses of Group A in both periods before and after the EFSF bailout. The
responses after 1, 2 and 5 days represent the short-term effects, and the responses
after 22 days show the long-run effects. Before the bailout, a two-way feedback
effect exists between the two sectors, as most of the responses of financial
institutions to the sovereign CDS shocks are significantly positive, and vice versa.
The results support Hypothesis 1, that prior to the bailout programs, changes in the
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sovereign default risk affect the credit default risk of the domestic financial
institutions, and vice versa.
Table 4: Impulse Responses of Group A

Note: A unit shock in the structural error leads to one standard deviation (in %) increase in the level of
*
the impulse variable. Results in bold indicate significance at a 0.1 level. indicates the bi-variables are
not tested to be cointegrated, but the IRF results of them are presented for comparisons.

In the period after the bailout, we can observe the significant effect of default risk
transfer that, in both the short and long run, the responses of the financial institutions
to the sovereign CDS shocks are significantly positive, and the responses are even
larger than before. This provides evidence to Hypotheses 2(a) and 2(b) that the
domestic financial institutions are affected stronger by the shocks in sovereign
default risk after the bailout.
On the other hand, the responses of the sovereign CDS to the domestic financial
institutions become either insignificant or significantly negative for most variables
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after the bailout. This indicates that the default risk transfers from the financial sector
to the government after the EFSF interventions, and the relieved default risk of the
financial institutions becomes heavier debt burdens to the government instead. This
supports Hypotheses 3(a) and 3(b) that changes in the default risk of the financial
institutions have negative impacts on the sovereign default risk.
Table 5 is the results of impulse responses for Group B countries, which have
contributed the most of the bailout package towards the Group A countries. Before
the bailout, the two-way feedback effect is not significant for some countries such as
France and Germany, and after the bailout, the responses of the financial sector to
the sovereign default risk are still in the same direction. This indicates that the
governments and their domestic financial sectors are not facing severe debt crisis,
so the governments do not have to take over the default risk from the financial
sector. The different results of Group A and Group B provide evidence to Hypotheses
4 that the heterogeneity of the rescue packages across the countries translates into
the asymmetric interdependent relationship between the default risk of the sovereign
and financial sectors.
The empirical results indicate that the default risk transfer might occur based on the
current financial situations of the governments and their domestic financial sectors,
and the capital injection directly to the financial sector might not relieve the sovereign
debt crisis, but further magnify the impacts of sovereign default risk on the financial
sector through increasing the government debt burdens.
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Table 5: Impulse Responses of Group B

Note: A unit shock in the structural error leads to one standard deviation (in %) increase in the level of
*
the impulse variable. Results in bold indicate significance at a 0.1 level. indicates the bi-variables are
not tested to be cointegrated, but the IRF results of them are presented for comparisons.

5. Conclusion
We analyse the risk transfer between sovereign and financial institutions’ CDS series
during the European sovereign debt crisis in 2010. The empirical results suggest that
before the EFSF bailout in May 2010, there is a two-way feedback effect between
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the two sectors in both short and long run; after the bailout, the sovereign default risk
has stronger impacts on the financial sector, but not vice versa. We conclude that the
risk transfer might happen based on the current financial situations of the public and
private sectors, and the bailouts directly to the financial system might not relieve the
sovereign debt crisis but further increase the debt burdens of the government and
weaken the private sector in the long term.
In this paper, we use the date of the first bailout package from the EFSF as the
breakpoint of the sub-periods for all the countries. In the future, we might consider
the two-way feedback effect in individual countries, which have received or
requested for the bailouts, and the secondary market intervention in February 2012
will also be included.
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