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Throughout the acute phase of the European sovereign crisis, policymakers were very much concerned that
shocks to the cost of borrowing of peripheral countries (the GIIPS countries, namely Greece, Ireland, Italy,
Portugal, and Spain) could endanger other countries and the financial system of the European Union (EU) as
a whole. There was little doubt for policymakers that, as put by Vitor Constancio, the vice-president of the
ECB at the time, “contagion phenomena play a crucial role in exacerbating the sovereign debt problems in
the euro areas.” He went on to say that “Several of the ECB’s interventions have been motivated by the need
to address contagion”.' Shocks to the cost of borrowing of the peripheral countries could affect the cost of
borrowing of healthier countries directly, but they could also affect countries and the financial system
through their impact on banks. A key potential transmission channel of the crisis through banks was the fact
that banks in healthy countries held bonds from peripheral countries. In this paper, we provide new evidence
on the transmission of shocks to the cost of borrowing of peripheral countries to banks in other EC countries
using data on bank exposures to peripheral countries.

Much attention has been paid to the complicated relation between sovereign risk and European banks
(e.g., Acharya, Drechsler, and Schnabl (2014)). On the one hand, adverse developments concerning the cost
of debt of sovereigns affect banks directly, partly because they hold sovereign debt, partly because of the
sovereign debt credit rating ceiling, and partly because they rely on sovereigns for support. In addition, a
worsening of the creditworthiness of a sovereign has indirect adverse effects on banks as it leads to a
deterioration in economic activity and an increase in the cost of funds. At the same time, however, a
worsening of the creditworthiness of banks in a country also has an adverse impact on the creditworthiness
of the country. This impact arises because of the expectation that the country’s government will have to
rescue banks. Ireland provides perhaps the most striking example of this dialectic as a highly-rated sovereign
saw its creditworthiness decline sharply as it bailed out banks. The fact that a weakening of banks can have
an adverse impact on the creditworthiness of a country complicates any analysis of transmission of the crisis
as this relation makes it harder to assess whether shocks to creditworthiness of countries cause a weakening
of banks or the other way around.

To identify the impact of shocks to the cost of borrowing of sovereigns (sovereign shocks) on banks, we

use an event study approach. With this approach, we look at the impact on banks of large sovereign shocks

! «“Contagion and the European debt crisis,” keynote lecture at the Bocconi University/Intesa Sanpaolo conference on
“Bank Competitiveness in the Post-crisis World,” Milan, October 2011.
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measured as events where the credit default swap (CDS) return for one or multiple peripheral sovereigns is at
the tail of the distribution of the CDS returns of the respective sovereign or sovereigns. As is conventional,
we measure returns on CDS by the return to the protection buyer, so that a positive return corresponds to a
worsening of the credit in that it becomes more expensive to insure against the credit. In the absence of
frictions, a positive return on a CDS corresponds to a drop in the value of the bonds issued by the referenced
name. We identify large sovereign shocks as one-day CDS returns that are more than two standard deviations
away from the mean in absolute value. Such tail peripheral CDS returns cannot be attributed to news about
banks from other (peripheral or non-peripheral) countries and hence make it possible to evaluate the impact
of sovereign shocks on these banks.

Transmission of sovereign shocks to banks in other countries than those suffering from the sovereign
shock could take place through two distinct channels. First, a sovereign shock could affect banks adversely
because such a shock makes the financial system more vulnerable and could affect the economy of the
bank’s country through the weakening of the financial system or through a decrease in the demand for the
country’s products from the country affected by the sovereign shock. Hence, with this transmission channel,
a bank would be affected even if it is not directly exposed to the country that experiences a sovereign shock.
We call this channel the systemic risk channel. Second, a sovereign shock could affect a foreign bank
because it is exposed to the country that suffers the shock. We call this channel the exposure channel. A bank
could be exposed to a foreign country for a variety of reasons. For instance, it could have operations in that
country. However, much attention has been paid to the exposure of banks through sovereign bond holdings.
One potential factor affecting these exposures is that holding sovereign bonds from peripheral countries
enabled banks to hold bonds with high yields without having to use regulatory capital as the risk weights of
these bonds were zero (Acharya and Steffen (2012), Korte and Steffen (2014)). A bank that holds sovereign
bonds from the country suffering the shock would experience a loss as the value of the bonds drop. In this
paper, we investigate these two transmission channels.

To obtain data on bank exposures, we use the data from the stress tests that were required of EU banks
starting in 2010. These stress tests provide data on large EU banks’ exposure to the sovereign debt of
European countries for five separate dates during our sample period from April 2010 to November 2012.
Stress test banks had a strong home bias in their holdings of European sovereign debt. However, these banks
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also had on average material holdings of sovereign bonds from peripheral countries. We would expect a
sovereign shock to have a worse effect for banks that hold more bonds issued by that country, whether these
banks are located in the country or not. Using the data from the stress tests, we find that this is the case.
However, we also find that sovereign shocks have an adverse impact on EU banks even if their exposure to
the countries affected by the shocks is trivial.

Using returns on sovereign CDS as our measure of changes in the creditworthiness of European
countries, we find first that there is a significant relation between stock returns on EU banks and CDS returns
of peripheral European countries. This relation holds whether we exclude banks from the country whose
CDS return we are using or not. For instance, EU banks other than Greek banks had a significant negative
relation between their stock returns and the returns on Greek CDS. We then examine whether the relation
differs depending on the extent to which banks are exposed to a country. We find that banks with higher
exposure to a peripheral country suffer more when the CDS of that country has a positive return. Using a
CDS index for peripheral countries equal to the average of the CDS returns for these countries, we show that
EU banks have worse returns when that index experiences a positive return, i.e., when buyers of protection
gain.

Having verified that there is a relation between CDS returns and bank stock returns in our sample and
that the relation differs for banks with more exposure to peripheral country bonds, we proceed to examine
the relation between sovereign credit shocks and bank returns more directly. To assess the impact of
sovereign shocks, we select days with extreme positive or negative sovereign CDS returns, i.e., tail returns.
We focus on tail return days because such days make it possible to assess more precisely the transmission of
unexpected sovereign shocks on banks in countries other than those where the sovereign shock is taking
place. Our approach is similar to an event study where the event is a sharp change in the cost of borrowing of
a sovereign. Such an approach has been used in the literature to study contagion of unexpected deterioration
in the credit of corporations (see Jorion and Zhang (2007)). Effectively, our identifying assumption is that
extreme sovereign shocks as measured by sovereign CDS returns are not caused by shocks to banks from
countries that do not suffer extreme shocks on the same day, even though they might be caused by shocks to
banks in the country that suffers an extreme return. For instance, if Spain and Italy experience an extreme
CDS shock on a day, our identifying assumption is that this shock is not caused by a shock to banks in
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France and Germany. Though it is not conceptually impossible that a shock to banks in France and Germany
could lead to an extreme return on the sovereign CDS of Italy, we are not aware of such a situation during
our sample period. An alternative approach would be to consider the impact of changes in credit ratings, but
such an approach can understate the impact of the deterioration of the creditworthiness of a country because
that deterioration could be incorporated in the sovereign’s cost of borrowing before the rating change is
announced.

To identify whether the CDS return of a country on a given day is a tail return, we estimate the standard
deviation of the CDS return over the previous 60 trading days. With a CDS, a positive tail return occurs
when buying protection on a credit becomes more expensive. This corresponds to a situation where the value
of the bonds on which protection is bought falls. A positive tail return is a CDS return greater than two
standard deviations. A negative tail return is a CDS return lower than minus two standard deviations. Using
this approach, we find 104 positive tail returns and 49 negative tail returns between April 2010 (the first date
for which we have holdings of sovereign bonds) and February 2012 (the last date for which we have data on
Greek CDS). Not surprisingly, these tail returns are large in absolute value (-6.7% for negative tail returns
and 6.9% for positive tail returns). We estimate abnormal returns of banks on days of tail returns. We define
core countries on a given day to be those with CDS premiums below the median for EU countries for that
day. We show that the abnormal returns of banks in core countries are significant on days of tail returns in
peripheral countries. The absolute value of the abnormal returns increases nonlinearly with the number of
peripheral countries that have a tail return on a given day. Further, the abnormal returns are higher in
absolute value on days of negative tail returns.

Having estimated abnormal returns on positive and negative tail return days, we investigate whether
these abnormal returns are consistent with the exposure transmission channel. Using the stress test data, we
find that bank returns are related to CDS tail returns irrespective of a bank’s exposure, so that bank returns
are lower on days of positive CDS tail returns and higher on days of negative CDS tail returns.
Consequently, the evidence supports the existence of the systemic risk transmission channel. In addition to
this effect, we find strong evidence for the exposure channel since a bank’s return is related to the CDS

return through the bank’s holdings of bonds from the country with the CDS shock. We estimate these effects



on banks that are not in the country with the CDS shock to insure that the CDS shock is unlikely to be
attributable to shocks to the banks we consider.

We find that the impact of CDS tail returns on a bank depends on the pervasiveness of the shock across
peripheral countries (defined as the fraction of the population of the peripheral countries affected by the
shock) and on the exposure of the bank to the countries having the extreme tail return. For banks with no
exposure, CDS tail returns originating from individual small peripheral countries have largely symmetric
effects, but as the shock becomes more pervasive across peripheral countries, the impact of the shock
becomes highly asymmetric. Effectively, the gain to a bank from a negative CDS tail return for all peripheral
countries is more than four times the loss from a positive tail return for all of these countries. For a given
exposure, the asymmetry increases as the shock becomes more pervasive when the exposure is within the
range of exposure for core countries. However, within that range, an increase in exposure increases the
asymmetry for shocks to small countries and decreases it for more pervasive shocks.

Banks with exposure appear to have borne less of the effect of adverse shocks to peripheral countries
than they gained from positive shocks to these countries regardless of the pervasiveness of shocks. Since we
are analyzing the impact of shocks on bank equity, it is important to remember that equity is a call option, so
that, at high levels of leverage, there is an inherent asymmetry in the impact of positive and negative shocks.
Another possible factor contributing to such an asymmetry is that banks might receive government support
for losses on peripheral bonds, so that they do not have to suffer from the whole impact of such losses. The
role of potential government support would explain why the asymmetry increases with exposure for shocks
to small countries but not for more pervasive shocks. As a shock becomes more pervasive, the aggregate
losses to banks increase as they make losses on bonds from larger countries and the potential availability of
government support to mitigate losses will likely be more limited, which increases the adverse impact of the
shock and reduces the asymmetry.

We explore how the transmission of sovereign shocks is affected by a bank’s leverage. When we look at
portfolio returns, we find no evidence that over our sample period better capitalized banks in healthier
countries were less affected by CDS returns of peripheral countries. Such a result may not be surprising as
returns over the sample period are unlikely to do a good job in capturing sovereign crisis transmission to
banks as many other factors affect them. When we investigate how leverage affects the cross-section of
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abnormal returns on days of tail returns, we find that leverage does not seem to have any impact on the
systemic risk transmission channel. In contrast, banks with less leverage are affected less through the
exposure channel on days of positive tail returns. The impact of negative tail returns seems unrelated to
leverage. In summary, therefore, leverage appears to worsen the impact of the exposure channel for positive
sovereign tail return events.

Following the credit crisis, there has been much concern about the systemic risk posed by short-term
bank funding. We investigate whether banks that have more fragile funding are more affected by sovereign
shocks. We find no evidence that funding fragility plays any role in the contagion we document. Importantly,
however, the ECB took exceptional steps to provide liquidity to banks from the end of 2010. Therefore, it
could be that fragility plays no role in our regressions because of these actions.

Our paper contributes to a growing literature on the impact of shocks to the cost of borrowing of
sovereigns on banks. Among contributions to that literature, Bolton and Jeanne (2011) model exposure
contagion through sovereign bond holdings. Angeloni and Wolff (2012) find that banks’ market performance
in July-October 2011 was impacted by Greek debt holdings and in October-December 2011 by Italian and
Irish sovereign exposure. Constancio (2012) shows that the CDS premiums of French banks were
increasingly explained by sovereign CDS during 2011. Lahmann (2012) finds evidence in favour of
increasing interdependence between sovereign CDS and the CDS of banks located in other countries. Alter
and Schuler (2012) show that European government CDS premiums have been an important determinant of
banks’ CDS in the period 2007-2010. Acharya, Drechsler and Schnabl (2014) provide empirical evidence for
the two-way feedback between sovereigns and banks. They find that the bank-sovereign CDS relationship is
stronger for less well-capitalized banks, banks with more short-term debt and banks located in countries with
higher credit risk. Acharya and Steffen (2015) use the correlation between government bond returns and
banks’ stock returns to estimate the exposure of various European banks to sovereign debt, and show that
such exposure is consistent with the exposure disclosed through the stress tests. Barth et al. (2012) study the
links between bank and sovereign risk globally. Gross and Kok (2013) explore feedback effects between
sovereign CDS and bank CDS using a global VAR model and show that there was contagion from sovereign

CDS to bank CDS during the height of the European sovereign crisis. Most recently, Fratzscher and Rieth



(2015) provide evidence that from 2003 to 2013 shocks to sovereign risk affect bank risk and vice versa, but
they conclude that sovereign shocks have a bigger impact than bank risk shocks.

The paper proceeds as follows. We present our data in Section 1. In Section 2, we show that bank returns
are related to country CDS returns during the period 2010-2012. In Section 3, we introduce CDS tail events
and show bank stock abnormal returns on CDS tail event days. In Section 4, we investigate the bond holding
contagion channel and the determinants of bank stock abnormal returns on tail event days. We conclude in

Section 5.

Section 1. Bank exposures to sovereigns

We use banks for which we have exposure data available so that we can investigate the exposure
transmission channel. Our exposure data is from the disclosures required as part of the stress tests of EU
banks. In 2010, a stress test exercise was conducted by the Committee of the European Banking Supervisors.
Subsequent stress tests of EU banks in our sample period were the responsibility of the European Bank
Authority (EBA). The 2010 and 2011 exercises covered around 90 banks representing 65% of the EU market
in terms of total assets and at least 50% in each member state. Further data on holdings of sovereign bonds
by around 60 banks were made available through the 2011 and 2012 Recapitalization Exercises. Sixty-one of
the reporting banks were listed in stock markets across Europe at the time they participated in the stress tests.
However, the Austrian bank Oestern Volksbanken is very rarely traded and is excluded from the sample. The
sample changes over time as banks appear or disappear.”

The data include both the gross direct long exposure to central and local governments as well as the net
direct positions (equal to the gross long positions of the banks in the trading and banking books offset by
cash short positions in the trading book with matching maturities). We use the net exposures in the results we
report. The results are similar if we use gross positions. We have five snapshots of holdings, dated March
2010, December 2010, September 2011, December 2011, and June 2012. The release dates for the first three

snapshots are respectively July 23, 2010, July 15, 2011, and December 8, 2011. The December 2011 and

? Datastream stops reporting prices for Landesbank Berlin on July 31, 2012, ITT Hellenic on August 30, 2012,
Agricultural Bank of Greece on July 26, 2012, Banco Guipuzcoano on November 12, 2010, Caja de Ahorros del
Mediterraneo on December 8, 2011, Banco Pastor on February 27, 2012, Irish Life and Permanent on June 11, 2012.
Bankia enters the sample on July 21, 2011.
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June 2012 data were jointly released on October 3, 2012. We only include the banks for which stock returns
from Datastream are available.

When assessing the exposure of a bank with respect to a specific peripheral country, we can assume that
a bank has the exposure from the date of the balance sheet that is reported with the stress test or we can
assume that it has this exposure only from the date that the stress test results are made public. We call the
first approach the balance sheet date approach and the second the disclosure date approach. With the
disclosure approach, we use exposures reported on the first stress test disclosure on July 26, 2010, and then
change the exposures sequentially on the first trading day after each one of the subsequent stress test
disclosures. With the balance sheet approach, we use exposures reported with the first stress test starting on
April 1, 2010 since the exposures correspond to bank balance sheets for the end of March. We then change
the exposures sequentially on the balance sheet date that correspond to stress test disclosures. Most of the
results we report use the balance sheet approach. The benefit from doing so is that it allows our sample to
start on April 1, 2010, instead of July 26, 2010. However, we find that our results hold irrespective of the
approach we use and report results using both approaches for our most critical results.

In Table 1, we show summary measures of exposures using the data for March 2010 in Panel A and the
data for September 2011 in Panel B. The reason why we use September 2011 and not June 2012 for the
comparison is that the third stress test was the last one with disclosure of sovereign holdings of Greek banks.
We normalize exposure by tangible equity which is computed using data from Worldscope. Tangible equity
is defined as equity minus intangible assets. We show the information for banks from each peripheral
country as well as for banks from core countries. We define a core country to be any country with a CDS
premium below the median level of CDS premiums of the EU countries.” Only one panel has information
about derivatives because that information was not disclosed in the first stress test.

The table shows that banks from peripheral countries have large exposures to bonds from their own
country. However, these banks also have exposures to other peripheral countries. These exposures are
especially large for Portuguese banks. The banks from the core countries have on average exposure to
peripheral countries amounting to 33.03% of their tangible equity for the 2010 data. With the 2012 data, the

banks in the peripheral countries have more exposures to their own country than in 2011, but the banks from

3 The core countries at the start of the sample are Belgium, Denmark, Finland, France, Germany, The Netherlands,
Norway, Slovenia and Sweden.
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the core countries have less exposure to the peripheral countries as the average exposure has fallen to
17.03%. Panel B shows that in most cases the derivatives exposure is trivial. Surprisingly, the only cases
where derivatives positions represent more than 1% of tangible equity are cases where derivatives are used to
increase exposure rather than to hedge.

Other data, not included in the table, are helpful to obtain a better understanding of sovereign bond
holdings for our sample. If we order EU banks by holdings of Greek sovereign bonds in 2009, we find the
top six places are assigned to Greek banks. The largest holder was National Bank of Greece with net
holdings amounting to almost 20 billion euros, while the largest holder in terms of tangible equity was
Agricultural Bank of Greece with an exposure equal to 763% of its tangible equity. The Greek bank Alpha
had the lowest exposure of the six top holders, amounting to 87% of its tangible equity capital. In terms of
tangible equity, the largest non-Greek and non-Cypriot holder of Greek bonds was Deutsche Postbank with
an exposure of 46% of its tangible equity. Thirteen banks, many of them from Northern Europe, had no net
exposure in Greek bonds. The thirty-third percentile of the empirical distribution was 0.43% and the sixty-
sixth 4.6%; the median was equal to 1.95%, and the mean 44.52%. In the case of Irish bonds, Allied Irish
Bank had an exposure of 39% of tangible equity capital and Bank of Ireland of 20%. For Irish bonds,
therefore, there was a home bias but the exposure of domestic banks to domestic bonds was much lower than
the one of Greek banks. For Italian bonds, the five major Italian banks are among the top nine holders, with
Monte dei Paschi di Siena being exposed for 283% of tangible equity, Intesa Sanpaolo for 227%, and
Unicredit for 105%. However, the third largest holder was Dexia with a gross exposure of 179% of tangible
equity. Dexia was also the largest non-Portuguese holder of Portuguese bonds (gross exposure equal to 29%
of tangible equity). Another seven banks, six of which are from Portugal or Spain, had more than 5% of their
tangible equity invested in Portuguese sovereign bonds; however none, apart from Banco BPI with an
exposure of 184% of its tangible equity, had an exposure larger than 15%. The largest holders of Spanish
bonds were Spanish banks, with an average exposure equal to 132% of tangible equity, whereas non-Spanish
banks had an average net exposure of 4.17%.

The detailed data shows that exposures varied widely across banks. While many banks had exposures
low enough that losses on sovereign bonds from peripheral countries were unlikely to have much of an
impact on them, other banks had holdings large enough that losses on sovereign bonds could potentially
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cripple them or even make them insolvent. In general, the largest exposures are by banks from peripheral
countries to the bonds of their countries. The home bias was therefore always present, but with different
magnitudes, with a large bias for Greek, Italian and Spanish banks and a much lower exposure for Irish and

Portuguese banks.

Section 2. Sovereign risks and bank returns

In this section, we investigate the relation between bank stock returns and changes in the cost of debt of
the peripheral countries. To estimate a sovereign’s cost of debt, we use its CDS premium from Markit for the
five-year maturity CDS contract. The CDS premium is the annual premium that has to be paid by the
protection buyer to receive protection against a default of the underlying name. This data is widely used by
practitioners and academics. Note, however, that Markit has no CDS data for Greece after February 28,
2012. The CDS return is the return on a CDS position for a protection buyer, computed as the percentage
change of the premium. Hence, a positive CDS return corresponds to a worsening of the creditworthiness of
a country’s sovereign.

It is useful to note that compared to most CDS the CDS of the peripheral countries were highly traded. A
recent study of CDS non-dealer volume from July 2010 to the end of 2014 shows that the only CDS name
that was more actively traded than the CDS of Italy and Spain was Brazil.* The least traded CDS name
among the peripheral countries is Ireland, which is the 71* most traded CDS name over that period.

Table 2 shows the equally-weighted bank stock returns and CDS returns for the countries in our sample.
Our sample period is from April 2010 to November 2012 for all the results that do not use Greek CDS data.
We stop our sample in November 2012, which is the month when the restrictions on short selling and naked
credit default swap positions came into effect in Europe. By the end of our sample period, the most acute part
of the crisis was over.” For the results that use Greek CDS data, our sample period stops at the end of
February 2012 because there is no data after that date. Not surprisingly, there is considerable variation across
countries in both bank returns and in CDS returns. During our sample period, the average CDS return across

sample countries is positive at 0.17%. The peripheral countries have much higher average CDS returns than

* See Donald R. van Deventer’s Blog, Sovereign credit default swaps and the European commission short sale ban,
2010-2014, Kamakura Corporation.
> See http://www.esma.europa.eu/page/Short-selling.
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the country average for the sample except for Ireland. The reason that the average CDS return of Ireland is
lower than the average is that the CDS premium of Ireland fell sharply after increasing dramatically early in
the sample period. The highest CDS return is for the Greek CDS and is 1.06%. The country with the second
largest CDS return among the peripheral countries is Portugal. Spain and Italy have similar average CDS
returns. The average CDS returns for Portugal, Spain, and Italy are, respectively, 0.37%, 0.26%, and 0.25%.
The last column of the table shows how frequently a country is included among the core countries.

To assess the relation between CDS returns and bank returns, we first estimate in Table 3 a regression of
the return of an equally-weighted portfolio of banks in core countries on an index of stock returns of non-
financial firms (an equally-weighted portfolio of sectors different from financials in the Euro Stoxx) and an
equally-weighted index of CDS returns of peripheral countries. On a given day, the country is defined as a
core country if its CDS premium for a five-year contract is below the median CDS premium across countries
in the sample. We do the same for non-core countries, which are all the other countries. For the regression
using banks from core countries, the CDS index has a negative coefficient of -0.118 and it is significant at
the 1% level. With this estimate, a 1% return on the CDS index would translate in a decrease in the return of
the bank index of 0.118%. When we estimate the same relation for non-core countries, the coefficient on the
CDS index is -0.197, which is almost twice the size of the coefficient of the index for banks from core
countries and is significantly different from that coefficient. The non-core countries are also significantly less
exposed to the index of non-financial firms.

To understand whether the exposures of core country banks to the index differ depending on the leverage
of banks, we form portfolios that are long banks with tangible equity to assets in the top tertile of banks in
the core countries and short banks in the bottom tertile. We obtain tangible equity for the banks in our
sample from Bankscope. The estimated regression shows that highly levered banks located in core countries
are riskier, in that they have more exposure to the benchmark, but they are not more exposed to the CDS
index return. When we turn to the estimated regression for non-core banks, we find that the highly levered
banks are less exposed to the benchmark and more exposed to the CDS index return (at 10% significance).
However, there is no significant difference in the exposure to the CDS index return of the high minus low
leverage portfolios between core and non-core countries. The differential exposure to the CDS index of
banks with lower leverage is economically small. In non-core countries, an increase in the CDS index equal
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to 5% is associated with a rate of return differential in favour of more capitalized banks equal to 14 basis
points.

Having established that our sample bank returns are related to CDS returns, we now turn to the relation
between bank returns and CDS returns for individual peripheral countries. The results are in Table 4. For
each peripheral country, we show estimates of our regression for the banks from that peripheral country, for
the non-core banks (excluding banks from that peripheral country), and for core banks. The first three
columns show the results for Greece. We see that all three sets of banks have returns related to the CDS
return of Greece. However, the coefficient is five times larger in absolute value for the Greek banks than it is
for the other banks. In the regressions for each other peripheral country, the coefficient on the sovereign CDS
return is significantly negative. In all the regressions, the coefficient on the CDS return is substantially larger
in absolute value than for Greece. For each peripheral country, the coefficients are significantly different in
absolute value for banks from core countries in comparison to non-core banks except for Greece.

To examine the role of exposures more directly, we build portfolios of core and non-core banks that are
long the banks most exposed to a peripheral country and short the banks least exposed to the same country.
To form high (low) exposure portfolios for day t, we rank banks on the basis of the ratio of net bond holdings

to tangible equity and consider the equally-weighted portfolio of banks whose exposure is lower (larger) than

the 331d (66th) percentile of the common distribution across all banks for that day. Figure 1 shows the
cumulative returns of the portfolios of core-country banks with high and low exposure. It shows that by the
end of the sample period the portfolio of banks with high exposures had fallen by almost 40% while the
portfolio of banks with low exposure had increased by 20%.

Table 5 presents estimates of regressions of core and non-core long-short exposure portfolios. Panel A
shows results using the balance sheet date approach. Results with the disclosure date approach are shown in
Panel B. We regress portfolio returns on the benchmark and the CDS return. Considering Panel A first, we
find that every long-short portfolio for core country banks has a negative coefficient on the CDS return
except for Greece, so that the value of the portfolio falls when the cost of borrowing of the peripheral
country increases. We would expect such a coefficient if banks with more exposure suffer more from a
deterioration of the credit of the country. These regressions are therefore consistent with exposure to a

country increasing the sensitivity of banks to the creditworthiness of that country. We estimate the same
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regressions for non-core banks (excluding the peripheral country for which exposure is computed) and find
similar results, except that with non-core banks the coefficient for Greece is significant but the coefficient for
Spain is not. Turning to Panel B, the results are similar except that the coefficients are larger in absolute
value for the core country portfolios but not for the non-core country portfolios.

It is noteworthy that the long-short portfolios have a significant positive coefficient on the benchmark
portfolio. In other words, the long-short portfolios have a positive beta on the market portfolio (net of
financials). To the extent that the beta of a portfolio is a measure of its risk, this means that banks that have

higher exposures to peripheral countries are also riskier banks in their exposure to the market.

Section 3. Sovereign tail risk events and bank returns

In Section 2, we showed that bank returns are related to CDS returns of peripheral countries. This is true
both for banks from core countries and those from non-core countries. While the regressions we have shown
are instructive, they do not provide direct evidence that high CDS returns of peripheral countries cause poor
bank returns and whether such shocks have a broader effect in that they cause poor returns to banks that are
not exposed to these countries through bond holdings. In this section and the next, we examine causation
more directly by investigating the impact of large unexpected CDS sovereign shocks. Large unexpected
sovereign one-day CDS shocks can be viewed as exogenous for banks from countries without a simultaneous
CDS shocks. To obtain further reassurance that we should not be concerned that shocks are due to banks in
countries without shocks, we examined headlines in the Financial Times for our whole sample period. In no
case did we find an instance where the CDS shock of a country occurs because on the same day there is a
shock to a bank outside that country. We use an event-study design, so that we examine the abnormal returns
of banks on days of large sovereign shocks. We compute abnormal returns as returns that are not explained
by the benchmark index that we used in the regressions of the previous section. Since the markets for
sovereign CDS as well as the markets for bank stocks for our sample are fairly liquid, we estimate the same-
day impact. In the language of event studies, we use one day as our event window.

To obtain our sample of sovereign shocks, we select dates when the CDS premium in each of the
peripheral countries jumps by an amount that is larger (smaller) than twice the rolling CDS return standard
deviation measured over the previous sixty trading days. We call CDS returns on days of sovereign shocks
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tail returns. By construction, such tail returns are low probability events. Table 6 shows the distribution of
tail returns across countries from April 2010 to February 2012. Our sample period ends in February 2012 as
there are no Greek CDS quotes after that month. In the sample, there are many more positive tail return
events, 104, than there are negative tail return events, 49. A day with at least one tail return is much more
likely to have multiple tail returns than just one. We see that our sample has 15 days where only one country
has an extreme negative return and 32 days where only one country has an extreme positive return. The fact
that it occurs frequently that one country has a tail return in a day where more than one country has a tail
return complicates our analysis in that the relevant exposures when there is a tail return are the exposures to
all countries that have a tail return that day.

Table 7 shows CDS returns and bank stock abnormal returns for the days that the peripheral countries
have negative and positive tail returns. We distinguish between days where there is at least one tail return in
panel A and days where there is only one tail return in panel B. For CDS, the estimates are obtained from a
regression of all tail return days of the peripheral country considered on a constant and indicator variables for
positive and negative tail return days of the country considered. For stocks, we estimate the same regression
but add the benchmark index return. Turning first to panel A, we see that the average CDS returns on tail
return days are extremely large in absolute value, but quite similar in absolute value between positive tail
returns and negative tail returns. For instance, for Italy, the average positive tail return for CDS is 12.16%
and the average negative tail return is -13.23%. There is no country for which there is a significant difference
for the absolute value of the CDS returns between positive and negative tail return days. On days when a
peripheral country has a tail return, the returns of CDS from core countries are quite high in absolute value as
well. Keeping with the example of Italy, the return of core countries is 5.73% for a positive tail return day
and -6.55% for a negative tail return day. Perhaps surprisingly, the non-core countries CDS returns on days
that peripheral countries have tail returns are only slightly larger in absolute value than the CDS returns of
core countries on the same days, namely 5.93% for a positive tail return day and -7.05% for a negative tail
return. When we turn to Panel B, where we restrict the sample to days where only one peripheral country has
a tail return, we find that the CDS returns of the countries having tail returns are similar to those of Panel A.

However, the CDS returns of core countries are much smaller except for Italy and Spain. The same
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conclusion holds for non-core countries. Note that there is only one day for which Italy has a negative tail
return only by itself.

We now consider the abnormal returns on days that peripheral countries have CDS tail returns. In panel
A, the equally-weighted portfolio of the stress test banks from core countries has a significant negative
abnormal return when a peripheral country has a positive tail return and a significant positive abnormal
return when the same country has a negative tail return irrespective of the country. There is a strong
asymmetry in the abnormal returns when Italy, Portugal, and Spain have tail returns, but not for the other
countries. For instance, the bank portfolio from core countries has a negative abnormal return of -0.51%
when Italy has a positive tail return and of 1.44% when Italy has a negative tail return. The two returns differ
in absolute value at the 10% level. The results for the banks in non-core countries (which exclude the
peripheral countries having tail returns) are similar to the results for banks in core countries, except that the
asymmetry is no longer significant when Portugal and Spain have tail returns. Lastly, we show returns for
banks located in the peripheral country with a tail return. Not surprisingly, these abnormal returns are often,
but not always, the largest in absolute value. Panel B looks at the same abnormal returns for the sample
restricted to the days when only one peripheral country has a CDS tail return. Almost none of the bank
abnormal returns are significant and there is no evidence of asymmetry. When we turn to banks in core
countries, we see that the abnormal returns are significant for Italy and when Spain has a positive tail return.
In the case of Italy, there is significant asymmetry.

We also construct exposure long-short portfolios for banks in core countries and for banks in non-core
countries. The portfolios are constructed by taking a long position in the banks that are in the top tertile of
exposure and short in the banks that are in the bottom tertile of exposure. There is little evidence of
significant abnormal returns in Panel A. Strikingly, however, the evidence exists only for negative tail return
days, since Ireland, Italy, and Portugal have significant abnormal returns on negative tail return days.
Turning to the banks in non-core countries, the abnormal returns for tail returns days are significant both for
Italy and for Spain, but not for other countries. Turning to Panel B, the abnormal returns for Italy are
significant, but the abnormal returns for other countries are not.

In Table 7, the results are much stronger when multiple countries have tail returns. To explore further the
relation between bank returns on tail return days and the number of countries with tail returns, we estimate
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regressions of portfolio abnormal returns on tail event days on a constant and a variable equal to the number
of peripheral countries that have tail returns for each tail return day and report the results in Table 8. The first
three regressions use portfolios of all banks. We see with Model 1 that the average return increases with the
number of countries with negative tail returns and falls with the number of countries with positive tail
returns. There is a strong asymmetry in that the coefficient on negative tail returns is twice the size in
absolute value of the coefficient on positive tail returns. We add squared terms for the number of tail returns
in Model 2. We see that the squared term on the number of negative tail returns is positive and significant.
Hence, the excess return increases more than proportionately when the number of negative tail returns
increases. The other coefficients are not significant and there is no evidence of asymmetry, but there are
concerns about multicollinearity when we have both linear and quadratic terms. Finally, we have only the
squared terms in Model 3. Both coefficients are significant and there is strong evidence of asymmetry. The
next three models provide estimates for excess returns of core countries. The results are essentially the same
as for the whole sample, except that we find strong evidence of asymmetry when we have the linear and
quadratic terms as well. Turning to the non-core countries, we find results that are similar to those for the
sample as a whole. The last three models are estimated for the countries experiencing tail returns. The
evidence is weaker for these models. For them, there is no evidence of asymmetry and the coefficients are all
significant only with the model that has only squared terms.

It follows from Tables 7 and 8 that there is much stronger evidence of transmission of sovereign shocks
when multiple peripheral countries have CDS tail returns and that the impact of sovereign shocks on banks
from countries that are not subject to a sovereign shock is strongly asymmetric on the days that multiple

countries have CDS tail returns.

Section 4. Sovereign tail risk events and the cross-section of bank returns

In this section, we test for the systemic risk transmission channel and the exposure transmission channel
using the cross-section of abnormal returns. Systemic risk transmission occurs irrespective of exposure.
Hence, if this was the only transmission channel, exposure should be irrelevant in explaining the abnormal
returns, but we should see negative abnormal returns for banks on days of tail returns. Alternatively, if only

the exposure transmission channel is relevant, the abnormal returns should be zero if exposure is zero.
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To test for the systemic risk and the exposure transmission channels, we follow the approach used in
finance to explain abnormal returns in event studies. We regress bank abnormal returns on CDS tail return
days on indicator variables for the sign of the tail return, on CDS returns, and on bank characteristics. For
each regression we estimate, the sample is composed of the stress test banks for which we have abnormal
returns that are not banks in the peripheral country or countries with a CDS tail return on that day.

Summary statistics for the bank characteristics and the CDS returns on CDS tail return days are given in
Table 9. As before, our proxy for leverage is Tangible equity, which is the ratio of tangible equity to total
assets. The sample mean is 4.62%. There is a large range for this variable and the standard deviation is
2.25%. We show tangible equity for core and non-core countries. Tangible equity is higher for banks from
non-core countries than for banks from core countries. Our second bank characteristic is Fragility, which is a
measure of the risk to the bank from its funding and comes from Demirgilig-Kunt and Huizinga (2010). The
measure is defined as one minus the ratio between customer deposits and total deposits plus short-term
funding. This measure decreases as a bank’s funding other than long-term debt and equity is composed of
more deposits from customers. The sample mean is 28.88% and the standard deviation is 13.26%. We show
next summary statistics for our exposure measures.

The mean value of the log of assets is 5.073 corresponding to an average value of assets equal to about
160 billion euros. Total assets of the smallest and largest banks in the sample are respectively equal to 3
billion euros and more than 2 trillion euros. Banks from core countries have log total assets that average
5.838 corresponding to an average size of 343 billion euros; the corresponding average for banks located in
non-core countries is only 90 billion euros. The difference is statistically significant. Overall, banks from
non-core countries are smaller, have less leverage and less financial fragility.

The last bank characteristics we report in Table 9 are summary statistics for exposure to peripherals over
assets for all banks, for core country banks, and for non-core country banks. We see that the mean is 4.06%,
but there is considerable variation across banks, especially between banks in core countries and banks in
non-core countries. The mean for banks in core countries is only 0.45% in contrast to a mean of 7.20% for
banks in non-core countries. The maximum exposure is 3.35% for banks in core countries and 34.04% for

banks in non-core countries. Note, however, that non-core countries include peripheral countries, so that for
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a subset of non-core countries, holdings of peripheral country sovereign bonds include holdings from their
home country.

We now turn to the summary statistics for the CDS returns. The mean peripheral positive CDS return on
a tail return day is 6.86% with a standard deviation of 6.61%. The mean core positive CDS return on a day
when at least one peripheral country has a positive tail return day is only 3.75% with a standard deviation of
4.10%. CDS returns of core countries go up less, and are less volatile, than CDS returns of peripheral
countries whenever at least one peripheral country has a positive tail return. When there is a negative tail
return, peripheral country CDS have a return of -6.70% and the average CDS return is -3.04%.

Using these variables, we estimate regressions that are shown in Table 10. The table has five panels. We
cluster the standard errors by country. In Panel A, we use any day on which there is at least one CDS tail
return for a peripheral country. On a day with multiple tail returns, we average equally across the countries
having tail returns. In Panel B, we repeat the analysis of Panel A but we add a variable which proxies for the
importance of the countries affected by a tail return and interactions with that variable. This variable, called
country size, is the ratio of the population of the affected countries to the population of the peripheral
countries. When we interact country size with other variables, we demean country size in the interaction
using the mean of country size for the shocks for which the interaction is computed. This approach is a
reasonable way to assess the role of the importance of the shock on bank stock returns. We would expect that
negative tail returns for countries like Italy and Spain should have more of an adverse impact on the financial
system than negative tail returns from Greece, Ireland and Portugal. We also would expect a shock that
affects more peripheral countries to have more impact. In Panel C, we use disclosure dates to construct our
sample and repeat the analysis of Panel B. In Panel D, we only use the days where there is one and only one
CDS tail return for a peripheral country and repeat the analysis of Panel A. Finally, in Panel E we use only
banks from the Eurozone and repeat the analysis of Panel A. While the stress tests were required of banks in
the EC, countries that were not in the Eurozone did not participate in the European Financial Stability Fund
which was created in June 2010 that provided assistance to Ireland, Portugal, and Greece. By estimating our
regressions only on Eurozone banks, we can assess whether sovereign shocks transmission differed for these

banks.
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In Model 1, we regress the abnormal returns on indicator variables for, respectively, positive tail return
days and negative tail return days. For systemic risk transmission to exist from adverse shocks, it has to be
that the coefficient of the indicator variable for positive CDS tail return days is negative. A necessary
condition for what Mario Draghi, the President of the ECB, has called positive contagion to exist, is that the
indicator variable for negative CDS tail return days has to be positive.® We find that the abnormal return is
significantly negative on positive tail return days and significantly positive on negative tail return days. We
find evidence of asymmetry at the 10% level.

In Model 2, we add to Model 1 the interaction of the CDS return with the indicator variables for positive
and negative tail CDS return days. We would expect higher CDS absolute returns on tail return days to have
more impact through the systemic risk channel. When multiple countries have tail returns, we average the
CDS returns across the countries that have tail returns. Note that in this regression we expect the coefficient
on a negative tail return to be negative so that the total effect of a negative tail return is positive on bank
returns. We find that both interactions have significantly negative coefficients. The asymmetry for the
indicator variables for positive and negative tail return days is not significant in this regression.

Our evidence so far shows that sovereign shocks are transmitted to banks from countries where the shock
is not taking place. It cannot distinguish between the systemic risk channel of transmission and the exposure
channel of transmission because both channels predict the coefficients we find. We now take into account
exposure measures. We measure exposure with the ratio of net holdings of bonds divided by total assets.
Model 3 shows that bank returns are negatively related to exposure on positive tail return days and positively
related to exposure on negative tail return days. The absolute value of the coefficient is much larger for
negative tail return days than for positive tail return days. This asymmetry is large as the coefficient is almost
twice as large in absolute value for negative tail return days. One way to see the economic implication is to
consider the case where the exposure is 5% instead of 0%. In this case, for a positive tail return day, the bank
has a negative return of 0.40% if it has no exposure and a negative return of 1.70% if it has a 5% exposure.
Consider now a negative tail return day. In this case, the bank gains 0.56% if it has no exposure and 2.65% if

it has a 5% exposure. The coefficients on the exposure variables interacted with the indicator variables for

6 See “Draghi Hails ‘Positive Contagion’ as Euro Markets Stabilize,” by Jeff Black, Bloomberg, January 10, 2013. Note
that a positive coefficient would be consistent with positive contagion, but the sign of the coefficient is not a test of
whether there was such contagion.
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the sign of the tail return are consistent with a role for the exposure channel. However, the coefficients on the
indicator variables are still significant. It follows that tail returns affect bank returns even if they do not have
exposures. Consequently, our results support the existence of both a systemic risk channel and an exposure
channel of transmission of sovereign shocks.

In Model 4, we use all the variables that we use in Models 2 and 3. Adding the CDS tail return to Model
3 does not affect the conclusion that exposure has a strong asymmetric effect on bank returns. Next, we add
to Model 4 an interaction between exposure and the tail return. With interactions of continuous variables, we
demean the interacted variables to facilitate the interpretation of the coefficients. With this model, we have
two sets of variables with exposure and two sets of variables with the CDS return, which creates difficulties
with multicollinearity. Nevertheless, we see that the coefficients on exposure interacted with the CDS return
are strongly asymmetric in that the interacted coefficient on negative tail return has a larger absolute value
than the other coefficient, but only the coefficient on negative tail return days is significant. The latter
coefficient is negative as expected. Adding these variables has little impact on the coefficients on the
exposure variables.

The results so far show that in general exposure has the predictable effect on bank returns and that there
is a strong asymmetry in the coefficients on exposure. The asymmetry is that banks benefit more from a
decrease in CDS premiums than they are hurt from an increase. Another way to put this is that they are hurt
less by a worsening of the sovereign credit of peripheral countries than they benefit from an improvement in
the sovereign credit of peripheral countries. For a levered firm, a 1% increase in the value of assets has a
larger impact on the value of equity than a 1% decrease in the value of assets because the value of equity is a
convex function of the value of the assets. We examine next whether a bank’s equity ratio affects the impact
of tail returns on its bond holdings.

We would expect that equity should be affected proportionately less if leverage is lower and this effect to
be asymmetric. We would also expect the bank’s equity cushion to reduce the impact of tail returns though
the systemic risk channel. To investigate these predictions, we add the ratio of tangible equity to assets as a
variable and then interact that ratio with exposure in Model 6. If a greater equity cushion decreases
transmission through the systemic risk channel, we would expect the coefficient on tangible equity interacted
with the indicator variable for negative tail returns to be positive. There is no evidence from our regressions
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that less leverage mitigates transmission through the systemic risk channel. The coefficient on equity is not
significant for positive tail return days or negative tail returns days.

If transmission through the exposure channel is mitigated by a greater equity cushion, we would expect
the coefficient on the interaction to be positive as well. The coefficient on equity interacted with exposure on
positive tail return days is positive and significant. The coefficient on equity interacted with exposure on
negative tail return days is not significant. The impact of leverage on the transmission of adverse shocks
through the exposure channel is economically large compared to the magnitude of the unconditional impact
of adverse shocks. To see this, note that with Model 1, a positive tail return day is associated with an
abnormal return of -0.455%. Consider now a day where half of the peripheral holdings are affected by a
sovereign shock, which corresponds to 2% of the assets using the averages of Table 9. A bank with tangible
equity of 5.652% of assets, or 100 basis points above the mean of the sample, loses nothing on that day. In
contrast, a bank with tangible equity of 1% of assets loses 0.99%, or more than twice what it would lose
without exposure.

Finally, in Model 7, we explore whether the fragility of a bank’s balance sheet plays a role in the
reaction of its stock price to CDS tail returns. The estimates of Model 7 show that no variable using fragility
is significant. Funding of banks is therefore not a determinant of the transmission of the sovereign shocks we
investigate.

We now turn to Panel B where we use the country size variable. Model 1 of Panel B is the same as
Model 1 of Panel A. In Model 2, we add the country size variable interacted with indicator variables for the
sign of the tail return. We see that positive tail return days have a significantly worse impact when the shock
is more pervasive. Country size has no significant effect on bank returns for negative tail days. Model 3
repeats Model 3 of Panel A to facilitate comparison. Model 4 estimates the same regression with the country
size variable interacted with indicator variables for the sign of the tail return. We see that country size has a
significant impact for both positive tail days and negative tail days. This effect is asymmetric as it is larger in
absolute value for negative tail return days. However, the asymmetry associated with exposure is no longer
significant. When we also interact exposure with country size in Model 5, we see that exposure is now again
asymmetric and that the interaction of exposure and country size reduces the asymmetry in that the impact of
exposure worsens for positive tail return days when the shock is more pervasive. As a result, the asymmetry
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of the exposure effect decreases when the shock becomes more pervasive. Using Model 5, we find that a
bank with exposure of 0.5% (4%) experiences a return of -0.36% (-0.58%) for a positive tail CDS return in
one of the smallest countries (proxied by country size set to 0.1) and of -0.89% (-3.00%) for a positive tail
CDS return in all peripheral countries. In contrast, the bank has a positive return of 0.33% (1.30%) for a
negative tail return in one of the smallest countries and a return of 2.62% (4.05%) for a negative tail return in
all peripheral countries. More generally, given exposure, the impact of a shock is an increasing function of
country size. Further, given country size, the impact of a shock increases with exposure. Finally, the
asymmetry increases with exposure when country size is less than approximately 0.5 and decreases when
country size is higher than approximately 0.5. For low country size and low exposure, there is no asymmetry.
The highest asymmetry occurs for country size of 1 with no exposure. In Models 6 and 7, the variables using
equity and fragility are never significant.

The results in Panels C, D, and E are largely consistent with the results of Panels A and B. In Panel C,
the results are similar to those of Panel B, except that the interaction of country size and exposure is
symmetric. In contrast, there is evidence that the exposure effect is asymmetric in Panels D and E. In
general, the results of Panel D are somewhat weaker, which is perhaps not surprising as they exclude days

where multiple countries have tail returns.

Section 5. Conclusion

In this paper, we investigate the impact on EU banks of shocks to the cost of borrowing of peripheral
countries. We consider two channels of transmission of sovereign shocks. The first channel is the impact of
the shock to the financial system, which is an impact independent of the exposure of a bank to the country
affected by the shock. We call this channel the systemic risk channel. The second channel is the impact of
the shock on bonds from the sovereign affected by the shock held by a bank. We call this channel the
exposure channel. Using banks that had to report results of stress tests between 2010 and 2012, we provide
evidence that sovereign shocks impacted banks through both channels. We find strong evidence of
asymmetry in the impact of shocks. Specifically, shocks that decrease the value of bonds from peripheral
countries have a smaller absolute impact on banks than shocks that increase the value of bonds from these
countries. Another way to state these results is that banks are hurt less by adverse shocks to peripheral
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countries than they benefit from favourable shocks to these countries. However, the size of the asymmetry
depends both on the pervasiveness of the shock and on the exposure of a bank. We find strong evidence that
sovereign shocks have a larger impact on banks when they are more pervasive and that the impact of shocks
increases with exposure. However, the asymmetry of the impact of shocks is highest for banks with large
exposures when shocks affect individual countries and for banks with lower exposures when shocks are
pervasive. Such evidence is consistent with the market expecting government support to offset losses, but

more so for losses arising within smaller countries.
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Figure 1. Performance of portfolios composed of banks located in core countries with high exposure (top 33%) and low exposure (bottom 33%) to peripheral sovereign bonds.
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The sample of stress test banks located in core countries is ranked on the basis of available data on total net exposures (normalized by tangible equity) to the sovereign bonds of
the five peripheral countries. On a given day, the country is defined as a core country if its CDS premium for a five-year contract is below the median CDS premium across
countries in the sample. The high (low) exposure portfolio is composed of banks in the top (bottom) third of the empirical distribution of exposure. The portfolios are initially
formed on April 1, 2010 using information released with the disclosure of the first stress test. The exposure data is revised for the dates for which exposure becomes available
through stress test disclosures. The portfolios are normalized to 1 on April 1%, 2010.
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Table 1. Exposures to Peripheral Bonds

The table reports in Panels A and B the net holdings of bonds issued by a particular peripheral country as a percentage of tangible equity for banks from a peripheral country or from core countries.
It also reports the exposure through derivatives as a percentage of tangible equity in Panel B. Panel A uses data released on July 23, 2010 that refer to the balance sheet at the end of March 2010,
while Panel B uses data released on October 3, 2012 that refer to the balance sheet at the end of September 2011.

Panel A. Disclosures for balance sheets as of end of March 2010.

Net holdings of bonds issued by

Number of banks | Greece | Ireland | Italy | Portugal | Spain Total

Greek banks 6 324.62 0.00 0.31 0.00 0.00 | 324.93
Irish banks 3 0.19 29.60 3.43 1.22 1.85 36.29
Italian banks 5 1.43 0.16 | 165.81 0.31 1.37 | 169.08
Portuguese banks 3 13.34 6.93 16.66 91.13 0.31 | 128.37
Spanish banks 8 0.69 0.07 441 3.89 | 125.49 | 134.56
Core banks 21 5.88 1.79 19.69 0.93 4.72 33.03

Panel B. Disclosures for balance sheets as of the end of September 2011.

Net holdings of bonds issued by Exposure through derivatives towards

Number of banks | Greece | Ireland | Italy | Portugal | Spain Total | Greece | Ireland | Italy | Portugal | Spain | Total
Greek banks 6 391.82 0.04 0.17 0.00 0.00 | 392.06 1.83 0.38 0.00 0.00 0.00 | 2.21
Irish banks 3 0.32 96.84 6.69 1.95 2.69 | 108.48 | -0.04 -0.00 | 0.00 0.00 0.00 | -0.04
Italian banks 5 1.10 0.11 | 193.72 0.50 2.02 | 197.45 0.00 0.00 0.65 -0.01 -0.02 | 0.62
Portuguese banks 3 11.87 6.18 16.87 118.31 0.30 | 153.54 0.00 0.00 0.00 0.09 0.00 | 0.09
Spanish banks 7 0.56 0.11 3.41 3.86 | 141.33 | 149.28 | -0.03 -0.03 1.86 -0.01 0.00 | 1.79
Core banks 23 2.97 0.80 9.19 0.85 321 | 17.03 0.00 0.00 0.20 0.03 -0.02 | 0.21
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Table 2. Bank stock and CDS returns.

The table reports the mean and the standard deviation of percentage daily bank stock returns and sovereign CDS returns for in the sample as well as the proportion of days a country was defined as a
core country (i.e., its CDS premium was below the median CDS premium for sample countries on that day) during the period January 2010-November 2012. The stock returns data are obtained by
averaging across all the stress test banks that belong to each country.

Bank stock returns in 2010-2012 Country CDS returns in 2010-2012 czif;;tsgfoﬁgg?gstﬁe
core
Number of observations Mean Standard deviation Number of observations Mean Standard deviation
Austria 1,502 0.02 3.04 751 0.00 4.21 80
Belgium 1,502 -0.17 4.17 749 0.16 4.24 9
Cyprus 1,502 -0.32 4.01 751 0.36 4.12 0
Denmark 2,253 -0.01 2.08 751 0.06 3.76 100
Finland 751 0.08 2.23 751 0.08 3.54 100
France 2,253 -0.01 3.37 751 0.22 4.11 86
Germany 2,927 -0.01 2.39 751 0.10 4.07 100
Greece 4,369 -0.19 6.03 563 1.06 7.52 0
Hungary 1,502 -0.05 2.78 175 -0.26 2.32 0
Ireland 2,139 -0.29 5.92 751 0.10 3.75 0
Italy 3,755 -0.11 3.29 751 0.25 4.77 0
Malta 751 0.05 1.87 751 0.17 3.49 0
Netherlands 1,502 -0.05 3.15 751 0.12 3.77 100
Norway 751 0.07 2.28 751 0.09 3.89 100
Poland 751 0.03 2.17 751 0.02 3.85 1
Portugal 3,004 -0.13 2.67 751 0.37 4.71 0
Slovenia 751 -0.25 2.90 751 0.24 3.42 37
Spain 5,395 -0.09 2.98 749 0.26 4.68 0
Sweden 3,004 0.08 2.14 751 -0.06 3.57 100
UK 3,004 0.04 2.68 751 -0.07 3.20 87
Average across countries 43,368 -0.08 3.54 14,252 0.17 4.16
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Table 3. Portfolio exposures to the market and to peripheral CDS returns.

The table reports results of regressions of geographical and characteristic-based portfolios on the market and CDS returns, using daily data for the period April 2010-February 2012. Core is the
percentage excess return of an equally-weighted portfolio of stress test banks belonging to core countries where a country is defined as core if on a given day its CDS premium is below the median
CDS premium across countries; Non-core is the percentage excess return of an equally weighted portfolio of stress test banks belonging to non-core countries, where a country is defined as non-core
if on a given day its CDS premium is above the median CDS premium across countries; HML Equity core is the percentage return of an equally-weighted portfolio of stress test banks belonging to
core countries with a high tangible equity capital ratio (top tertile) minus the return of equally-weighted portfolio of stress test banks belonging to core countries with a low tangible equity capital
ratio (bottom tertile); HML Equity Non-core is the percentage return of an equally weighted portfolio of stress test banks belonging to non-core countries with a high tangible equity capital ratio (top
tertile) minus the return of an equally-weighted portfolio of stress test banks belonging to non-core countries with a low tangible equity capital ratio (bottom tertile); Benchmark is the percentage
excess return of an equally-weighted portfolio of sectors different from the financial sector of the Euro Stoxx index; Periphery CDS is an equally-weighted portfolio of CDS returns of Greece,
Ireland, Italy, Portugal and Spain. P-values derived from robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. The
estimated coefficient is in bold whenever we can reject the null hypothesis that its value for the portfolio of non-core banks is equal to the value of the corresponding coefficient for the portfolio of
core banks. The number of stars next to a coefficient in bold represent rejection of the null hypothesis at 10%, 5%, 1%.

Core Non-core HML Equity HML Equity
Core Non-core
Constant 0.008 -0.093" -0.032 -.0.052
(0.872) | (0.197) (0.655) (0.442)
Benchmark 1.276 0.906™" -0.205 0.043™
(0.000) |  (0.000) (0.005) (0.494)
Periphery CDS -0.118 | -0.197" -0.020 -0.027
(0.000) | (0.000) (0.348) (0.083)
Number of observations 496 498 494 496
Adiusted R? 0.777 0.554 0.012 0.011
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Table 4. Country-specific exposures.

The table reports regressions using daily data of percentage excess returns of various geographical bank portfolios on a benchmark (an equally weighted portfolio of sectors different from the
financials sector of the Euro Stoxx index) and the CDS returns of individual peripheral countries. The portfolios of non-core banks exclude banks located in the peripheral whose CDS return we
include in the regression. The sample period is April 2010-February 2012 for regressions involving the Greek CDS, and April 2010-November 2012 for the other regressions. A country is defined as
a core (non-core) country on day t if its CDS level is below (above) the median CDS level across the countries included in the dataset on the same day. P-values derived from robust standard errors
in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. The estimated coefficient is in bold whenever it is possible to reject the null hypothesis that
its value for the portfolio of non-core banks (excluding banks in the peripheral) is equal to the value of the corresponding coefficient for the portfolio of peripheral banks and whenever the value of
the coefficient for the portfolio of non-core banks (excluding banks in the peripheral) is equal to the value of the corresponding coefficient for the portfolio of core banks. The number of stars to the
right of a bold coefficient indicate whether the hypothesis is rejected at 10%, 5% or 1%. For example the number -0.023 for ‘core banks’ and ‘constant’ in the fourth column is in bold and has three

stars because it is possible to reject (at 1%) the hypothesis that the constant for the portfolio of core banks is equal to the constant for the portfolio of non-core banks excluding Greek banks.

Greek Non-core Core Irish Non-core Core Italian Non-core Core Portugues | Non-core Core Spanish Non-core Core

banks banks banks banks banks banks banks banks banks e banks banks banks banks banks Banks
Constant -0.127 -0.167 -0.031™ -0.311 -0.140 -0.029™ -0.085 -0.045 -0.011 -0.107 -0.036 -0.019 -0.056 -0.147 -0.011™

(0.551) (0.010) (0.550) (0.041) (0.028) (0.436) (0.292) (0.051) (0.762) (0.097) (0.040) (0.618) (0.298) (0.041) (0.761)
Benchmark 1.102 1.157 1.426™ 1.297 0.930™ 1.332™ 1.164 0.534™ 1.2417 0.526 0.436" 1.363™ 0.692 0.902" 1.262"

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Greek CDS -0.131 -0.026™" -0.027

(0.002) 0.016) (0.007)
Irish CDS -0.189 -0.199 -0.109™"

(0.000) (0.000) (0.000)
Italian CDS -0.258 -0.083™" -0.113™
(0.000) (0.000) (0.000)
Portuguese
CDS -0.149 -0.043 -0.074
(0.000) (0.000) (0.000)
Spanish CDS -0.162 -0.188 -0.1117
(0.000) (0.000) (0.000)

Number of 499 498 496 687 685 683 687 687 683 687 687 683 687 685 683
observations
Adjusted R? 0.123 0.543 0.739 187 462 766 537 687 783 290 643 754 478 437 779
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Table 5. Regressions of long-short exposure portfolios.

The table reports regressions of daily returns in percent of long-short exposure portfolios on a benchmark (an equally weighted portfolio of sectors different from the financials sector of the Euro
Stoxx index) and the CDS returns of individual peripheral countries. Exposure is measured as the ratio between net holdings of government bonds and tangible equity. In Panel A exposure is
attributed starting from the date of the balance sheet provided in the stress tests whereas in Panel B exposure is attributed starting on the day of disclosure of the stress test data. The sample period is
April 2010-February 2012 for regressions involving the Greek CDS, and April 2010-November 2012 for the other regressions. A core (non-core) country on a given day is a country whose CDS
premium is below (above) the median CDS premium across the countries included in the dataset. The long portfolio has banks in the top tertile of exposure and the short portfolios has banks in the
bottom tertile of exposure using the most recent exposure data available. For the non-core portfolios, we exclude banks from the country whose CDS is included in the regression. Benchmark is the
percentage excess return of an equally-weighted portfolio of sectors different from the financial sector of the Euro Stoxx index. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively. Estimated coefficients are in bold whenever there is a rejection of the hypothesis that the sensitivity to a peripheral CDS of the long-short portfolio of core banks exposed to a
peripheral is equal to the sensitivity of the long-short portfolio of non-core banks exposed to the same peripheral. The number of stars next to the bold coefficient indicates rejection at 10%, 5%, 1%.

Panel A. Exposure attributed using the balance sheet date approach.

Long-short portfolios of core banks exposed to: Long-short portfolios Qf non-core bz}nks, excluding banks fr.om country towards
which exposure is computed, exposed to:
Greece Ireland Italy Portugal Spain Greece Ireland Italy Portugal Spain
Constant -0.000 -0.032 -0.049 -0.037 -0.049 0.071 0.039 0.070 0.072 0.082
(0.993) (0.429) (0.314) (0.420) (0.298) (0.357) (0.471) (0.372) (0.520) (0.312)
Benchmark 0.147 0.280 0.366 0.483 0.285 0.269 0.204 0.576™" 0.768™" 0.483"
(0.000) (0.000) (0.000) (0.000) (0.006) (0.000) (0.000) (0.000) (0.000) (0.000)
Greek CDS -0.013 -0.041"
(0.299) (0.002)
Irish CDS -0.045 -0.029
(0.000) (0.070)
Italian CDS -0.058 -0.088
(0.000) (0.000)
Portuguese CDS -0.047 0.020™"
(0.001) (0.425)
Spanish CDS -0.048 -0.033
(0.001) (0.143)
Number of observations 495 683 682 682 682 495 681 680 680 683
Adjusted R2 0.148 0.134 0.192 0.246 0.138 0.079 0.040 0.186 0.081 0.086
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Panel B. Exposure attributed using the disclosure date approach.

Long-short portfolios of core banks exposed to:

Long-short portfolios of non-core banks, excluding banks from country towards
which exposure is computed, exposed to:

Greece Ireland Italy Portugal Spain Greece Ireland Italy Portugal Spain
Constant 0.000 -0.052 -0.018 -0.024 -0.025 -0.047 0.004 0.093 0.081 0.070
(0.993) (0.186) (0.724) (0.616) (0.614) (0.581) (0.950) (0.237) (0.355) (0.489)
Benchmark 0.147 0.216 0.296 0.477 0.195 -0.124™" -0.043™ 0.342 0.110™ 0.479"
(0.022) (0.000) (0.000) (0.000) (0.001) (0.144) (0.505) (0.000) (0.270) (0.000)
Greek CDS -0.013 -0.033"
(0.299) (0.013)
Irish CDS -0.078 -0.012"
(0.000) (0.548)
Italian CDS -0.083 -0.083
(0.002) (0.000)
Portuguese CDS -0.067 0.022""
(0.000) (0.401)
Spanish CDS -0.099 -0.064
(0.000) (0.029)
Number of observations 415 597 596 597 597 415 595 595 596 595
Adjusted R2 0.029 0.140 0.182 0.237 0.159 0.020 -0.002 0.096 -0.000 0.071
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Table 6. Frequency of CDS tail returns.
The table reports the number of times a peripheral country has a negative CDS tail return in Panel A and a positive CDS tail return in Panel B conditional on how many other peripheral countries

have a CDS tail return. Tail CDS returns are returns outside the interval delimited by plus or minus twice the rolling standard deviation (computed over the previous 60 trading days). The sample
period is April 2010-February 2012.

Panel A. Negative tail CDS returns.

Country Total number of tail

Greece | Ireland | Italy | Portugal | Spain returns conditional on the
number of countries with

tail returns reported in the rows

Number of other peripheral countries
with simultaneous tail CDS returns

0 10 3 1 1 0 15
1 2 2 1 1 2 8
2 1 2 2 3 4 12
3 1 1 0 1 1 4
4 2 2 2 2 2 10
Total number of tail returns 16 10 6 8 9 49

Panel B: positive tail CDS returns.

Country Total number of tail

Greece | Ireland | Italy | Portugal | Spain returns conditional on the
number of countries with

tail returns reported in the rows

Number of other peripheral countries
with simultaneous tail CDS returns

0 15 4 6 5 2 32
1 5 3 4 6 6 24
2 1 3 2 1 2 9
3 4 6 5 5 4 24
4 3 3 3 3 3 15
Total number of tail returns 28 19 20 22 17 104
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Table 7. CDS and bank returns on CDS tail event days.

A CDS return is in the positive tail when it is larger than twice the rolling standard deviation or smaller than minus twice the rolling standard deviation, computed over the previous sixty trading
days. For each peripheral, we estimate a regression of the percentage rate of return of portfolios described in the various columns on an indicator variable that is equal to one when the CDS return of
the country specified in the first column is in the positive tail and an indicator variable that is equal to one when the CDS return is in the negative tail. Except for Greece, the sample includes all tail
return days from April 2010 to November 2012. With Greece, the sample stops in February 2012. The regressions for stock portfolios also control for the benchmark (an equally weighted portfolio
of sectors the non- financial sectors of the Euro Stoxx index). *, **, and *** indicate rejection of the null hypothesis that each abnormal return is equal to zero at the 10%, 5%, and 1% levels,
respectively. In each case we also report the p-value of the test that the abnormal return for the positive tail dummy is equal to minus the abnormal return for the negative tail dummy. For the p-
value, *, ** and *** indicate rejection of the null hypothesis that the absolute value of the two abnormal returns are equal at the 10%, 5%, and 1% levels, respectively. A country is defined as a core
country on a day when its CDS level is below the median CDS across the countries in our sample. The different portfolios are described as follows. ‘CDS return of the peripheral in the tail’ is the
CDS return of the peripherals in the various rows, ‘CDS return of core countries’ is the average CDS returns across core countries, ‘Banks in core countries’ is the excess return of an equally-
weighted portfolios of banks located in core countries, ‘CDS return of non-core countries’ is the average CDS return of non-core countries excluding the peripheral indicated in the different rows,
‘Banks in noncore countries’ is the excess return of an equally-weighted portfolios of banks located in a non-core country excluding banks located in the peripheral country indicated in the row of
the table, ‘Banks located in the peripheral in the tail’ is the excess return of an equally weighted portfolio of the banks located in the peripheral country described in the row of the table, ‘Long-short
exposure portfolio of banks located in core countries’ is the return of a portfolio that is long banks located in core countries whose exposure is in the third tertile of the exposure distribution and short
banks whose exposure is in the first tertile of the exposure distribution, ‘Long-short exposure portfolio of banks located in noncore countries’ is the return of a portfolio that is long banks located in
noncore countries (excluding the peripheral country in the row of the table) whose exposure is in the third tertile of the exposure distribution and short banks located in noncore countries (excluding
the peripheral country in the row of the table) whose exposure is in the first tertile of the exposure distribution. In panel A we condition on at least the CDS of one peripheral country being in the tail.
In panel B we condition on the CDS of a peripheral country being in the tail when the CDS of no other peripheral is in the tail on the same day.

Panel A. Sample includes only days when at least one peripheral CDS is in either the positive or the negative tail.

CDS return . CDS . . Long-short exposure portfolio of banks located in
CDS return | Banks in Banks in | Banks located in
of the return of R .
. . of core core non-core | the peripheral in
peripheral in . . non-core . .
. countries countries . countries the tail
the tail countries . .
Core countries Non-core countries
positive tail 17.556" 3.527 -0.349 4075 -0.425 -1.269 0.041 -0.305
Greek negative tail -16.438"" -2.918" 0.525 -3.254” 0.346 2.670 -0.118 0.622
CDS p-value 0.567 0.675 0.742 0.619 0.886 0.494 0.908 0.568
positive tail 9.035" 48617 -0.299 6.002"" -0.823" -0.448 0.121 0.158
Irish CDS |_negative tail -8.880" -5.047 0.6717 -5.0617 1.328 -0.414 0.576 -0.075
p-value 0.918 0.868 0.335 0.490 0.378 0.463 0.099 0.878
positive tail 12.164™ 57317 -0.512 59317 -0.479" 26147 -0.211 -0.497
Italian negative tail -13.228" -6.547 14357 | -7.0527 11717 3.946" 1.8337 20117
CDS p-value 0.634 0.615 0.075 0.532 0.011 0.080 0.058 0.037
positive tail 11.219™ 4.060™" -0.414” 4839 -0.231° -1.332" -0.006 0.057
Portuguese | negative tail -10.617" -4.379™ 12977 | -5.014 0.450™ 1.1107 1.099” 0.394
CDS p-value 0.803 0.829 0.038 0.916 0.304 0.698 0.056 0.504
positive tail 10.653" 57627 -0.430 6.250"" -1.244 -1.3157 -0.305 -1.059
Spanish negative tail -11.3887 -5.984"" 13877 | -5.8867 | 24917 2,720 0.753 1.234"
CDS p-value 0.678 0.862 0.056 0.806 0.113 0.051 0.560 0.836
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Panel B. Sample includes only days when at most one peripheral CDS is in either the positive or the negative tail.

Long-short exposure portfolio of banks located in

CDS return of | CDS return | Banksin | CDS return | Banks in Banks located
the peripheral of core core of non-core | non-core | in the peripheral
in the tail countries countries countries countries in the tail
Core countries Non-core countries
positive tail 19.780"" 20177 -0.437 2.0527 -0.252 -0.793 0.039 -0.360
Greek negative tail -14.703" -0.078 -0.150 -0.110 -0.475 0.955 -0.800 0.411
CDS p-value 0.323 0.074 0.290 0.085 0.159 0.954 0.258 0.940
positive tail 6.700" 1.758" -0.395 23337 -1.312 -1.149 -0.238 0.864
Irish CDs _|_negative tail -5.500" -2.882" -0.067 22180 0.745 -1.024 0.400 -0.050
p-value 0.409 0.248 0.261 0.892 0.553 0.127 0.822 0.437
positive tail 12.438™ 4.859™ 07427 4.105™ -0.682"" -3.3147 -1.246" -1.448"
Italian negative tail -7.974 NA S3251NA | 07137 | -3.565NA [ 0.6927 2304 1.656" 13767
CDS p-value 0.119 0.122 0.904 0.527 0.962 0.349 0.342 0.935
positive tail 79707 1.376 -0.559 1417 -1.810 -1.033 0.236 -0.631
Portuguese | negative tail -6.039™" -1.113 0.467 -1.738" 0.064 0.077 0.539 0.380
CDS p-value 0.117 0.887 0.873 0.795 0.726 0.349 0.157 0.806
positive tail 8.663" 5.9917" -1.437 4364~ -0.775" -0.173 0.165 3.188
Spanish negative tail -5.3137 -4.580" 1.140 -2.203" 0.665 1.265 -2.764 -4.838
CDS p-value 0.150 0.394 0.800 0.054 0.560 0.895 0.552 0.407
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Table 8. Indicator variable regressions

The table reports the results of regressions of portfolio percentage excess returns on a constant, the benchmark, and indicator variables for the number of peripheral countries whose CDS are in their
respective tails on a given day. Positive (negative) tail indicator counts the number of peripheral countries whose CDS return is in the positive (negative) tail. The sample includes only tail days. The
first portfolio is an equally weighted portfolio of stress test banks located in all countries, the second portfolio is an equally weighted portfolio of stress test banks located in core countries, the third
is an equally weighted portfolio of stress test banks located in non-core countries excluding the banks located in a peripheral country with a tail CDS realization on a given day, the fourth is an
equally weighted portfolio of stress test banks located in the peripheral country with a tail outcome on a given day. On a given day a country is defined as a core (non-core) country if its CDS level is
below (above) the median CDS level across the countries considered in the sample. The regression is run only on days of tail returns over the sample period April 2010-November 2012. P-values
obtained from robust standard errors in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Banks located in all countries Banks located in core countries Banks located in non-core countries Banks .locat.ed 1n'per1pheral
countries with tail outcome

1 2 3 1 2 3 1 2 3 1 2 3
Constant -0.393" -1.103” -0.221 -0.492" -0.420 -0.302" -0.430 -1.604" -0.192 -0.530 -2.012 -0.309
Positive tail indicator -0.237" 0.821 -0.073 0.142 -0.183 1.489° -0.421° 1.096
Negative tail indicator 0.820"" 1.089 0.711" 0.094 0.874™" 1.462° 1.0727" | 2.884"
Positive tail indicator squared -0.234" -0.092"" -0.076 -0.049™ -0.364" -0.092"" -0.276 | -0.122""
Negative tail indicator squared 0.003 0.220"" 0.1837 0.199™" -0.039 0237 -0.382 0237
Number of observations 113 113 113 113 113 113 113 113 113 113 113 113
Adusted-R2 0.806 0.820 0.816 0.874 0.891 0.891 0.632 0.660 0.652 0.409 0.405 0.389
p-value for test of equality of
the absolute value of the 0.003 0.055 0.002 0.742 0.017 0.045 0.157 0.129
coefficients of the linear terms
p-value for test of equality of
the absolute value of the 0214 0.000 0.413 0.000 0.150 0.009 0.165 0.236
coefficients of the quadratic
terms
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Table 9. Summary statistics.

The table reports summary statistics about bank characteristics and CDS for all the banks (the 60 listed banks in the stress tests) and CDS included in our sample. Equity is the percentage ratio
between tangible equity (equity minus intangible assets minus other intangibles) and assets, Fragility is defined as one hundred minus the percentage ratio between customer deposits and the sum of
total deposits and short-term funding. Log assets is the log of total assets in units of billion euros. Total exposure to peripherals over total assets is the percentage ratio between the total exposure to
peripherals and total assets. Peripheral CDS return on positive tail days is the average CDS percentage return across peripheral countries on days where at least one peripheral country has a positive
CDS tail realization, Peripheral CDS return on negative tail days is the average CDS percentage return across peripheral countries on days where at least one peripheral country has a negative CDS
tail realization, Core CDS return on positive tail days is the average CDS percentage return across core countries on days where at least one peripheral country has a positive CDS tail realization,
Core CDS return on negative tail days is the average CDS percentage return across core countries on days where at least one peripheral country has a negative CDS tail realization. Peripheral
countries include Greece, Ireland, Italy, Portugal and Spain. Core (non-core) countries on a given day are the countries whose CDS premium is below (above) the median CDS premium across all
the countries in our sample. The coefficient for the mean of equity, fragility, log assets and total exposure is in bold whenever it is possible to reject the hypothesis that the means for core and non-
core countries are equal. The coefficient for the mean of CDS returns is in bold whenever it is possible to reject the hypothesis that the absolute values of the means for positive tail days and negative
tail days are equal. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Mean Star}de}rd Minimum Maximum
deviation
Equity 4.616 2.249 -5.553 12.697
Equity of banks in core countries 3.828 1.557 -0.364 11.370
Equity of banks in non-core countries 51517 2451 -5.553 12.697
Fragility 28.879 13.256 0.000 91.280
Fragility of banks in core countries 30.290 12.995 0.000 91.280
Fragility of banks in non-core countries 281307 13.017 0.000 91.280
Log assets 5.073 1.552 0.963 7.788
Log assets of banks in core countries 5.838 1.404 1.755 7.736
Log assets of banks in non-core countries 4497 1.374 0.963 7.788
Total exposure to peripherals over total assets, all banks 4.057 5.831 0.000 34.039
Total exposure to peripherals over total assets, banks in core countries 0.452 0.619 0.000 3.345
Total exposure to peripherals over total assets, banks in non-core countries | 7.199™ 6.499 0.000 34.039
Peripheral CDS return on positive tail days 6.857 6.606 -10.285 72.562
Peripheral CDS return on negative tail days -6.701 7.279 -38.913 6.741
Core CDS return on positive tail days 3.752 4.103 -13.538 25.789
Core CDS return on negative tail days -3.0377 4.509 -26.693 11.088
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Table 10: Tail regressions.

The regressions of daily abnormal returns on days with CDS tail returns in percents (obtained as residuals from a market model estimated over the previous 60 days where the market is represented
by the equal average of the sectors of the Stoxx index excluding banks, insurance companies and financial institutions) on bank and country characteristics measured as of the end of the previous
quarter. The sample period is April 2010-November 2012. The sample includes all the banks in the stress tests that are publicly traded and report sovereign bond holdings except that in panel D only
banks from the Eurozone are included. Firm characteristics are computed using end-of-quarter data. Equity is equity minus (if available) intangible assets divided by total assets. Fragility is defined
as one minus the ratio between customer deposits and the sum of total deposits and short-term funding. The bank variables are winsorized at the 1% and 99% levels and are expressed in percentage
terms. Exposure is the ratio between exposure to a tail peripheral country and total assets. On a given day, a tail peripheral country is defined as a country where the CDS return is larger (positive
tail) than two rolling standard deviations (measured over the previous 60 trading days) or lower (negative tail) than minus two rolling standard deviations (measured over the previous 60 trading
days). Tail peripheral CDS return is the average rate of return of the CDS of the countries in the tail. On tail days, country size is the sum of the population levels of the peripherals whose CDS is in
the tail divided by the total population of the five peripherals. In Panels A, B, D and E exposure is attributed from the date of the balance sheet provided in the stress tests whereas in Panel C
exposure is attributed from the day of disclosure of the stress test data. In Panels A, B, C and E we condition on at least one peripheral having CDS tail realization whereas in Panel D we condition
on exactly one peripheral having a CDS tail realization. Standard errors are obtained by clustering at the bank’s country level. ", ", and ™" indicate statistical significance at the 10%, 5%, and 1%
level, respectively. P-values for the test of equality of the two coefficients (absolute value of coefficients in the cases of the constant, exposure, equity, equity interacted with exposure) for positive
and negative tail days are in parentheses.

Panel A. Regressions conditional on at least one peripheral having a tail realization, using balance sheet exposure.

1 2 3 4 5 6 7
Constant for positive tail days -0.455™ | 02227 -0.398" -0.174” -0.172” -0.542"" -0.223"
Constant for negative tail days 0.634™ 0.289 0.5617" 0.327" 0.352 0.748™" 0.408"
(0.094) (0.743) (0.115) (0.402) (0.349) (0.376) (0.382)
Tail peripheral CDS return on positive tail days -0.019™ -0.018™ -0.018™
Tail peripheral CDS return on negative tail days -0.0337 -0.026 -0.020
(0.366) (0.763) (0.881)
Exposure on positive tail days 2259627 | 252437 -24.793" 2335817 -27.8537
Exposure on negative tail days 41.840™ | 39.934™ 31.785" 42.597 42.108™
(0.018) (0.019) (0.268) (0.507) (0.113)
Exposure X Tail peripheral CDS return on positive tail days -23.133
Exposure X Tail peripheral CDS return on negative tail days 2379117
(0.004)
Equity on positive tail days 3.587
Equity on negative tail days -3.913
(0.936)
Equity X Exposure on positive tail days 1107.353"™
Equity X Exposure on negative tail days -145.617
(0.193)
Fragility on positive tail days -0.620
Fragility on negative tail days 0.548
(0.922)
Fragility X Exposure on positive tail days -70.978
Fragility X Exposure on negative tail days 2.263
(0.519)
Number of observations 4,827 4,827 4,308 4,308 4,308 4,308 4,308
Adjusted-R? 0.030 0.034 0.056 0.060 0.062 0.059 0.058
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Panel B. Regressions conditional on at least one peripheral having a tail realization, using balance sheet exposure.

1 2 3 4 5 6 7
Constant for positive tail days 04557 | 02717 -0.0040™" | -0.230™" -0.2987 -0.5437 -0.237"
Constant for negative tail days 0.6347" -0.052 0.0056™" -0.071 -0.059 0.7417" 0.406"
(0.094) (0.073) (0.115) (0.082)" (0.051) (0.394) (0.423)
Country size on positive tail days -0.569" -0.5407 -0.291
Country size on negative tail days 2.647 25277 2470
(0.000) (0.000) (0.000)
Exposure on positive tail days 259607 | -23.60577 | -19.8027" | -26.134"" | -26.346"
Exposure on negative tail days 418407 | 312117 30.158™ 41.589™" 42.005""
(0.018) (0.197) (0.015) (0.010) (0.034)
Exposure X_Country size on positive tail days -59.999™"
Exposure X Country size on negative tail days 14.587
(0.027)
Equity on positive tail days 2.936
Equity on negative tail days -3.724
(0.850)
Equity X Country size X Exposure on positive tail days -400.292
Equity X Country size X Exposure on negative tail days -138.498
(0.706)
Fragility on positive tail days -0.579
Fragility on negative tail days 0.556
(0.974)
Fragility X Country size X Exposure on positive tail days -89.379
Fragility X Country size X Exposure on negative tail days -14.305
(0.537)
Number of observations 4,827 4,827 4,308 4,308 4,308 4,308 4,308
Adjusted-R? 0.030 0.060 0.056 0.091 0.095 0.057 0.057
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Panel C. Regressions conditional on at least one peripheral having a tail realization, using exposure at disclosure.

1 2 3 4 5 6 7
Constant for positive tail days 04297 | 03117 03967 | -0.2947 03717 -0.597 -0.206
Constant for negative tail days 0.536™ -0.126 04717 -0.135 -0.082 0.679™ 0.298
(0.341) (0.025) (0.543) (0.025) (0.025) (0.752) (0.653)
Country size on positive tail days -0.385 -0.353 -0.041
Country size on negative tail days 2.606" 2484 22317
(0.000) (0.000) (0.000)
Exposure on positive tail days 23456 | 21.8277 | -18.4457 | -24.886" | -23.933
Exposure on negative tail days 420567 | 29.326™ 23.234™" 41.6727 42.166"
(0.061) (0.103) (0.310) (0.035) (0.094)
Exposure X_Country size on positive tail days -70.295""
Exposure X Country size on negative tail days 66.886"
(0.917)
Equity on positive tail days 4.027
Equity on negative tail days -4.310
(0.946)
Equity X Country size X Exposure on positive tail days -1439.615
Equity X Country size X Exposure on negative tail days -451.248
(0.133)
Fragility on positive tail days -0.700
Fragility on negative tail days 0.629
(0.919)
Fragility X Country size X Exposure on positive tail days -32.461
Fragility X Country size X Exposure on negative tail days -120.410
(0.315)
Number of observations 4212 4,212 3,726 3,726 3,726 3,726 3,726
Adjusted-R? 0.023 0.050 0.046 0.078 0.084 0.048 0.047
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Panel D. Regressions conditional on one peripheral having a tail realization, using balance sheet exposure.

1 2 3 4 5 6 7
Constant for positive tail days 04527 | 02507 -0.422" -0.2107 -0.207 -0.5217 -0.267
Constant for negative tail days 0.088 0324 0.063 0.349" 0.554"" 0.562 -0.121
(0.013) (0.654) (0.022) (0.450) (0.138) (0.908) (0.134)
Tail peripheral CDS return on positive tail days -0.015™ -0.016™ -0.0177
Tail peripheral CDS return on negative tail days 0.024" 0.029™ -0.010
(0.016) (0.008) (0.703)
Exposure on positive tail days -5.475 -4.533 -24.498" -36.324 -4.307
Exposure on negative tail days 245147 | 262697 28.6027 | 40.354" 23.066
(0.027) (0.007) (0.474) (0.784) (0.086)
Exposure X Tail peripheral CDS return on positive tail days -24.809
Exposure X_Tail peripheral CDS return on negative tail days -260.7317
(0.003)
Equity on positive tail days 3.224
Equity on negative tail days 1.831
(0.482)
Equity X Exposure on positive tail days 1162.5437"
Equity X Exposure on negative tail days -217.797
(0.205)
Fragility on positive tail days -0.571
Fragility on negative tail days 0.655
(0.930)
Fragility X Exposure on positive tail days 39.703
Fragility X Exposure on negative tail days -45.237
(0.952)
Number of observations 3,011 3,011 2,678 2,678 2,678 2,678 2,678
Adusted.-R? 0.018 0.022 0.023 0.029 0.064 0.028 0.024
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Panel E. Regressions conditional on at least one peripheral having a tail realization, using balance sheet exposure and restricting the sample to eurozone banks.

1 2 3 4 5 6 7
Constant for positive tail days 0480 | -0.257" 0413 -0.2097 -0.207 -0.521" -0.190
Constant for negative tail days 0.733™ 0.434" 0.652"" 0516 0.554"" 0.562 0.598"
(0.055) (0.499) (0.063) (0.171) (0.138) (0.908) (0.191)
Tail peripheral CDS return on positive tail days -0.018™ -0.017" -0.0177
Tail peripheral CDS return on negative tail days -0.029 -0.013 -0.010
(0.606) (0.862) (0.703)
Exposure on positive tail days 25.6227 | -24.7937 -24.498" -36.3247 -27.959™"
Exposure on negative tail days 38.6307 | 37.507 28.602" 40.354" 38.764"
(0.032) (0.034) (0.474) (0.784) 0.214)
Exposure X Tail peripheral CDS return on positive tail days -24.809
Exposure X_Tail peripheral CDS return on negative tail days -260.7317
(0.003)
Equity on positive tail days 3.224
Equity on negative tail days 1.831
(0.482)
Equity X Exposure on positive tail days 1162.543™"
Equity X Exposure on negative tail days -217.797
(0.205)
Fragility on positive tail days -0.772
Fragility on negative tail days 0.189
(0.562)
Fragility X Exposure on positive tail days -65.215
Fragility X Exposure on negative tail days 0.764
(0.552)
Number of observations 3,569 3,569 3,129 3,129 3,129 3,129 3,129
Adjusted-R? 0.030 0.033 0.060 0.062 0.064 0.063 0.061
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