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Nederlandse samenvatting 

Stresstesten is een door de overheden en toezichthouders genomen maatregel ter bestrijding van de 

recente crisis met als doel om de transparantie, het vertrouwen en de marktdiscipline in het 

financiële systeem te bevorderen. Deze werden vaak bekritiseerd omwille van het verkeerd 

inschatten van de risico’s in de aanloop van de crisis. Toch worden stresstesten veelvuldig gebruikt 

door beleidsmakers als middel om de crisis te bedwingen.  

Het theoretische gedeelte van de thesis richt zich op het ontwerp van effectieve crisisstresstesten. 

Literatuur over crisisstresstesten is beperkt aangezien de term pas werd geïntroduceerd bij de 

Amerikaanse stresstest in 2009. Vijf factoren spelen een essentiële rol in crisisstresstesten: timing, 

omvang, scenario, aggregatie en transparantie. Deze vijf elementen worden toegepast op 

crisisstresstesten binnen de Europese Unie uitgevoerd door het CEBS en diens opvolger de EBA. Het 

besluit is dat geen enkele crisisoefening er (volledig) in slaagde het vertrouwen in de markt te 

herstellen. 

Het eerste deel van de empirische analyse draagt bij tot de literatuur omtrent transparantie en bank 

opacity. Veel analisten wijten de omvang van de crisis aan de te lage transparantie van de financiële 

sector wat de marktdiscipline belemmerde. Aan de hand van een event studie wordt de impact van 

de stresstestresultaten op de aandelenmarkt nagegaan. Er werd geen nieuwe waardevolle informatie 

vrijgegeven bij de 2009 stresstest en 2012 capital exercise aangezien de aandelenmarkten amper 

reageerden. Dit in tegenstelling tot de 2010 stresstest, 2011 stresstest en 2011 capital exercise die 

zorgden voor sterke abnormale returns in de dagen rond de publicatie van de resultaten. De reactie 

van de markten is in het algemeen sterker voor banken gesitueerd in de Europese perifere landen.  

De conclusie is dat EU banken transparant zijn van een intermediaire graad waarbij de stresstesten 

een rol kunnen spelen in het verbeteren van deze transparantie. 

Het tweede deel van de empirische analyse focust op de interactie tussen het bankrisico en het 

landenrisico, meer bepaald op het activakanaal. Het doel is om via een cross-sectionele analyse te 

onderzoeken of er een significante relatie is tussen de abnormale returns van banken en hun 

blootstelling aan staatsobligaties van perifere landen. Deze informatie werd vrijgegeven in het kader 

van de Europese stresstesten en capital exercises. Griekse staatsobligaties hadden respectievelijk een 

duidelijke positieve en negatieve invloed in de 2010 en 2011 stresstest. In de 2011 capital exercise 

lag de focus van de financiële markten enkel op Portugal. In de 2012 capital exercise speelden enkel 

Spaanse staatsobligaties een belangrijke negatieve rol in het bepalen van de abnormale returns. 

Staatsobligaties ten aanzien van andere perifere landen speelden geen belangrijke rol in de 

stresstesten en capital exercises. Verder blijkt dat deze significante effecten gedreven worden door 

banken gesitueerd in de perifere landen. Dit wijst op een versterkte link tussen banken en hun 

thuisland door het bestaan van een home bias in de staatsobligatie portfolio’s van banken. Conclusie 

is dat er geen sluitend bewijs is van het activakanaal. De waarde van bankaandelen wordt door veel 

andere factoren bepaald, waaronder de locatie van de bank.  
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1. Introduction 

Few people would have predicted the scenario that occurred after the onset of the crisis in 2007. The 

U.S. subprime mortgage crisis in 2007 quickly turned into a banking crisis which became global in 

2009. Due to the absence of a supranational European banking resolution framework, national 

governments were individually responsible to rescue domestic banks that were in trouble and 

threatened the stability of the financial system. The actions taken by the governments range from 

the recapitalization of banks to the establishment of bad banks to isolate the toxic assets. These 

measures proved to be a heavy burden for the national public finances, especially in some of the 

peripheral European countries. This triggered the European sovereign debt crisis in 2010. The risk 

transfer from the private sector to the countries deepened the mutual dependency and caused 

negative feedback loops between bank risk and sovereign risk.  

The fact that sovereign risk of even European periphery countries could jeopardize the stability of a 

heavily intertwined financial system provided the justification for a European rescue plan. Bailout 

packages were implemented for Greece, Ireland, Portugal and Spain under the supervision of the 

Troika (International Monetary Fund (IMF), European Central Bank (ECB) and European Commission 

(EC)). At the same time, European banks were faced with distressed capital positions after they had 

to incur impairments on their securities and lending portfolios. This was especially the case for banks 

with real estate exposures and securities towards European periphery countries. Due to a confidence 

crisis among market participants, afflicted banks were hindered from financing themselves in the 

money markets. These concerns were temporarily alleviated by the ECB’s unconventional monetary 

policy. The ECB lent 1 trillion euros to European banks through two long-term refinancing operations 

(LTROs) at the end of 2011 and in early 2012. 

 A more structural attempt to restore confidence in the financial markets is monitoring the resilience 

of the financial system against unanticipated adverse shocks. The preferred tool of supervisors is 

stress testing the banking sector. The initial aim of system-wide stress tests is to capture weak spots 

early and to guide regulators in taken preventive actions. However, the recent crisis uncovered the 

shortcoming of stress tests as a warning tool of potential vulnerabilities to shocks (Borio, Drehmann 

and Tsatsaronis, 2012). Analysts often criticized the stress tests for missing the build-up of risks in the 

period leading up to the crisis. The failure is mainly attributable to specifications of the stress tests 

themselves, including the absence of a severe stress test scenario or the lack of forward-looking 

techniques to capture feedback loops and second-round effects.  
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Nevertheless, stress tests became the new standard in financial crisis management. It is greatly used 

by supervisors to reduce market uncertainty about banks’ balance sheets by disclosing detailed 

results at the bank level (e.g. banks’ sovereign exposures). This new crisis management tool is known 

as crisis stress tests and was introduced by the U.S. national authorities with the Supervisory Capital 

Assessment Program (SCAP) in 2009. The theoretical part of the thesis focuses on the design of crisis 

stress tests by identifying the key elements of a credible crisis stress test. Next, we apply these 

principles to the stress tests and capital exercise conducted by the Committee of Banking Supervisors 

(CEBS) and the European Banking Authority (EBA) within the European Union.  

The objective of the empirical analysis is twofold. First, we study the degree of bank opacity as many 

analysts link the severity of the recent crisis to a strong degree of bank opacity. They claim that bank 

risks could not have been adequately priced by the markets due to a lack of properly disclosed 

information. Many argue that a greater transparency of the banking sector would have enhanced the 

market discipline. It would have allowed national supervisors to intervene early and to take 

corrective actions. The controversy about transparency raises the question whether the disclosure of 

the results of the European stress tests and capital exercise were informative to the financial 

markets. The degree of bank opaqueness is tested by using a standard event study methodology. We 

extend this hypothesis by testing whether the impact of the stress test results differ across regions by 

making a distinction between banks located in or outside the periphery countries. 

The second part of the empirical analysis zooms in on the intensified link between bank risk and 

sovereign risk. In particular, the causality goes from sovereigns to banks as it investigates the 

existence of an asset holdings transmission channel during the European sovereign debt crisis. This 

thesis explores to what extent the sovereign exposures to Greece, Ireland, Italy, Portugal and Spain 

(GIIPS) affected the stock market value of banks around the disclosure of the results of the European 

stress tests and capital exercise. The analysis is based on detailed sovereign bond holdings data 

released in the context of the European stress tests and capital exercise. Since our analysis covers 

five crisis exercises between 2010 and 2012, it allows us to examine the time-varying significance of 

the sovereign exposures to periphery countries. 

The remainder of the paper is organized as follows. Section 2 reviews the literature on crisis stress 

testing, bank opacity and financial contagion with respect to the asset holdings transmission channel. 

Section 3 presents the main features of effective crisis stress tests as well as a case study of the 

European stress tests and capital exercise. Section 4 and 5 respectively describe the methodology 

and data. Section 6 reports our empirical findings and discusses several robustness checks. Section 7 

concludes and provides some policy implications. 
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2. Literature 

This thesis is linked to the existing literature in various dimensions. First, it enters the debate on a 

relatively new concept: crisis stress testing. Second, this paper is closely related to the research on 

bank opacity. A third strand of literature covered by the empirical analysis is about contagion 

between banks and countries. 

2.1 Crisis stress testing 

Research about macroprudential stress tests before the financial crisis is numerously present. 

However, literature dealing with crisis stress tests is limited but receives growing attention. The 

concept of crisis stress testing first popped up with the introduction of the U.S. bank stress test in 

2009, the Supervisory Capital Assessment Program (SCAP). Borio et al. (2012) study the potential role 

that macroprudential stress tests could play. In ‘normal times’, stress tests are typically used to 

assess the stability of the financial system. However, they argue that stress tests are ill-suited as early 

warning indicators to uncover vulnerabilities in the financial system. In ‘crisis times’, they 

acknowledge that stress tests could play a very effective role as a crisis management and resolution 

tool in order to reduce uncertainty.  

Hirtle, Schuermann and Stiroh (2009) argue that the success of the SCAP in 2009 as a crisis stress test 

was due to the combination of micro- and macroprudential features in both the implementation and 

the design. Moreover, they point out that the credibility of the SCAP was attained by using multiple 

and independent methods to estimate the losses and revenues. The effectiveness of the SCAP 2009 

is heavily studied by other empirical and policy-related literature (e.g. Peristiani, Morgan and Savino, 

2010; Matsakh, Altintas and Callender, 2010). While previous literature primarily focus on the 2009 

SCAP, Langley (2013) and Schuermann (2013) also include the European stress tests and capital 

exercise in their analysis. The former highlight the implementation of anticipatory techniques in the 

SCAP in comparison with the EU-wide stress tests in 2010 and 2011, which mainly failed to restore 

market confidence. These anticipatory techniques were designed to capture potential black swan 

events. The latter provides an overview of the design of stress scenarios in the U.S., EU and Ireland 

stress tests with a focus on the modelling of losses, revenues and balance sheets. He also explores 

the disclosure strategies of the different exercises.  

Prior to the recent financial crisis, strong individual institutions (microprudential) were believed as 

sufficient to overcome problems like financial instability (macroprudential). However, since the 

financial crisis, supervisors became aware of the connection between microprudential and 

macroprudential aspects. As a consequence, new literature appeared regarding ‘best practice’ 
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principles to conduct system-wide stress tests with an emphasis on crisis management (e.g. BIS, 

2009; Greenlaw, Kashyap, Schoenholtz and Shin, 2012). Li and Pazarbasioglu (2013) provide the most 

comprehensive crisis stress testing framework until now. They perform a thorough analysis of the 

crisis stress tests in the U.S., EU, Ireland and Spain. The effectiveness of the different stress tests is 

evaluated via a simple event study-type methodology. A crisis stress test is considered to be effective 

when it provides a ‘floor’ in the financial markets after the announcement of the results based on 

three indicators: the return on the financial stock index, the stock returns volatility index and the 

sovereign CDS spreads. They conclude that the U.S. SCAP in 2009 had been successful in reassuring 

the markets. Stress tests of EU banking systems were less convincing. Further, Li and Pazarbasioglu 

(2013) investigate the design of crisis stress tests based on the different case studies. This thesis 

contributes to this part of the literature by summarizing the key principles of effective crisis stress 

tests. Then, these principles are applied to the European crisis stress tests conducted by the CEBS 

and the EBA. 

2.2 Bank opacity 

Secondly, this empirical analysis is closely related to the extensive literature about bank opacity. 

Early evidence of bank opacity is found by Berger and Davies (1998). Using a standard event study 

methodology, they test if bank examinations resulted in significant information acquisition by 

calculating the cumulative abnormal returns of banks’ stock prices before and after the examination. 

The conclusion is that bank examinations reveal new valuable information to the market. Similar 

results are found by Flannery and Houston (1999) who examine Federal Reserve inspections of bank 

holding companies. They find that the disclosed information could affect bank holding companies in 

two ways: either reducing the risk and increasing the market value, or causing risk and reducing the 

market value. Jordan, Peek and Rosengreen (2000) analyze the stock market reaction of U.S. banks to 

supervisory announcements. In the case of complete bank transparency and efficient markets, 

markets should not react to supervisory announcements. However, they find on average a 5% 

decline of banks’ stock index after the release of supervisory information. This provides direct 

evidence of a strong degree of bank opaqueness as markets are not able to capture all relevant 

information.  

One can argue that financial firms are more opaque than firms of other industries. Typically, financial 

institutions have more assets with a stronger degree of opaqueness like loans and liquid assets. 

Therefore, financial firms could be harder to evaluate by outsiders than non-financial firms. This 

enigma is addressed by several studies. However, the empirical evidence is mixed. Calomiris and 

Mason (1997) find signs of a relatively transparent banking sector. By comparing banks that survived 
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and failed during the Chicago banking panic of June 1932, they show that information about banks’ 

soundness was already reflected in stock prices, failure probabilities and interest rates months 

before the crash. Morgan (2002) uses split bond ratings during 1983-1993 as an opaqueness 

indicator of U.S. banks and insurance companies. Morgan’s ‘asset opaqueness hypothesis of split 

ratings’ states that banks and insurance companies are more opaque than non-financial firms as they 

receive more split ratings due to asset opaqueness problems. Iannotta (2006) undertakes a similar 

analysis for split bond ratings in Europe from 1993 till 2003. He also concludes that rating agencies 

are more likely to disagree on bond ratings of banks. However, Iannotta does not find that insurance 

companies are more opaque than other industrial firms. Haggard and Howe (2012) regress bank 

stock returns on several market indicators resulting in higher R-squares compared with non-financial 

firms. The results show that banks have less information in their equity returns. This is consistent 

with banks being more opaque than industrial firms. Flannery, Kwan and Nimalendran (2004) 

examined equity market microstructure properties and earnings forecasts for banks and non-banks 

during 1990-1997. They find no microstructural evidence that large banks are more opaque than 

their matched non-financial firms. Further, they discover that small bank holding companies have a 

significantly lower trade frequency and return volatility compared with small non-bank companies, 

despite comparable bid-asks spreads. Moreover, analysts are able to predict earnings of small 

banking companies more adequately. These results even suggest that small banks are actually less 

opaque than non-banks. In general, Flannery et al. (2004) conclude that banking companies are not 

unusually opaque, but ‘boring’. Noteworthy is that Flannery et al. (2004) investigate bank opacity in 

normal times during 1990-1997. It seems plausible that the degree of bank opaqueness changes in 

times of crisis. As a result, Flannery, Kwan and Nimalendran (2010) conduct a similar study for an 

extended sample period from 1990 to 2009. During normal times, they draw the same conclusion 

that banks are not unusually opaque. In crisis times, they state that bank opacity tends to increase.  

Recently, several studies are conducted in the context of crisis stress testing. Bank opaqueness is 

indirectly covered by Hirtle et al. (2009), Matsakh et al. (2010) and Tarullo (2010) who examine the 

effectiveness of the SCAP 2009. The unprecedented disclosure of the aggregate capital shortfall and 

bank-specific results provided new valuable new information to financial markets. Beltratti (2011) 

concludes that the 2011 European stress test was informative as the stress test results could not be 

predicted based on the available information before the stress test. Bischof and Daske (2013) show 

that the one-time supervisory disclosure of the 2011 European stress test led to more voluntary 

disclosure of sovereign risk exposures in subsequent periods, accompanied by decreasing bid-ask 

spreads and increasing liquidity. This leads to a lower degree of bank opaqueness. Ellahie (2013) 

examines bid ask-spreads of stocks and bonds and the volatility of equity options during the 2011 
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European stress test. He founds that the announcement event does not affect the information 

asymmetry and the information uncertainty. Regarding the disclosure of the results, information 

asymmetry decreases while information uncertainty increases. This points at either imprecision of 

the revealed information or a worsening sovereign debt crisis. Furthermore, they prove that the 

detailed exposure-at-default disclosures are valuable information for investors in predicting bid-ask 

spreads, equity returns and credit default swap (CDS) spreads of stress tested banks. 

More related to this thesis, several studies use abnormal returns to analyze the impact of the stress 

tests. Peristiani et al. (2010) use standard event study techniques to assess the market impact of the 

2009 SCAP. While the announcement and the methodology event were perceived as non-events, the 

clarification event and the publication of the results were highly informative in terms of abnormal 

stock returns. Interesting is that investors did not react directly to the size of capital shortfalls, but 

only relatively in line with their expectations (unanticipated results). Peristiani et al. (2010) reject 

both the open book hypothesis (full transparency) and the black box hypothesis (complete opacity). 

They argue that banks are opaque to an intermediate level. Closely related to this, Cardinali and 

Nordmark (2011) apply a standard event study methodology to investigate whether the results of the 

2010 European stress test, the release of the methodology of the 2011 European stress test and the 

clarification event of the 2011 European stress test were informative to the financial markets. While 

the former two events are found to be rather uninformative, the abnormal returns of the 2011 

clarification event were significantly negative. They also conclude that banks are opaque of an 

intermediate degree. The informational role of the publication of the 2010 and 2011 European stress 

test results is also evaluated by Alves, Mendes and da Silva (2013). They found positive abnormal 

returns and a reduction of stock market volatility around the 2010. In 2011, negative abnormal 

returns were found in the period before the disclosure of the results. This switched to positive 

abnormal returns together with an increase in volatility in the period following the release of the 

results. Alves et al. (2013) conclude that the results of both stress tests had a significant influence on 

the stock market behavior. A similar study about whether European banks’ stock prices were 

affected by the 2011 European stress test is performed by Petrella and Resti (2013). They discover 

significant market reactions to both pre-result dates and the publication of the results. This indicates 

that stress tests reveal new valuable information for investors. They reject the irrelevance hypothesis 

and found evidence of the dilution effect.1 Moreover, their analysis provides strong support for the 

stress hypothesis. This implies that the stock market reaction was driven by simulated variables 

expressing the resilience of banks against the hypothetical adverse scenario.  

                                                           
1
  The irrelevance hypothesis states that stress tests fail to add new information to the markets. The dilution effect refers to 

a decrease in stock prices after a stress test is announced. Investors fear that banks with a capital shortfall will issue new 
rights at heavily discounted prices.  
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While Beltratti (2011), Bischof and Daske (2013) and Ellahie (2013) do not use standard event study 

techniques to evaluate market reactions, the other studies limit their analysis to the 2010 and/or 

2011 European stress test. This thesis extends the large literature on bank opacity by using a 

standard event study to analyze abnormal returns around the disclosure events of the 2009 

European stress test, the 2010 European stress test, the 2011 European stress test and the 

2011/2012 EU capital exercise.  

2.3 Financial contagion  

Finally, the last strand of literature is related to financial contagion, and in particular between banks 

and countries. The recent financial crisis revealed the danger of systemic risks in the banking sector 

which could destabilize the entire financial system. In order to avoid such systemic risks, several 

financial institutions in the ‘near-fail’ zone received government support. Although there are some 

clear short-term benefits of these financial stability measures, Gray (2009) emphasizes the lack of 

proper empirical research concerning the risks of this new interconnectedness between the banking 

and sovereign sector. Several studies focus on the interdependency and feedback-loops between 

bank risk and sovereign risk. Alter and Schuler (2011) and Acharya, Drechsler and Schnabl (2013) use 

bank and sovereign CDS spreads to examine the linkages between bank bailouts and sovereign credit 

risk. Bailouts in the recent financial crisis managed to narrow bank CDS spreads. However, country 

CDS spreads significantly widened in the post-bailout period and is seen as an important cost of bank 

bailouts. Contagion went primarily from banks to sovereigns in the period prior to the bank bailouts, 

whereas it was the other way around in the post-bailout period. A similar conclusion is drawn by 

Gross and Kok (2013). Before 2011-2012, bank CDS spreads were key drivers of sovereign CDS 

spreads but this direction reversed afterwards. We refer to Lahmann (2012), Alter and Beyer (2013) 

and De Bruyckere, Gerhardt, Schepens and Vander Vennet (2013) for a comprehensive overview of 

the literature on contagion and feedback loops during the recent crisis.  

Various studies have covered the impact of bank risk on sovereign risk. Mody (2009) analyses the 

variation in sovereign spreads across Eurozone countries since the beginning of the financial crisis. In 

contrast with random short-term movements of CDS spreads before the crisis, he discovers a risk 

transfer from the private to the public sector after the rescue of Bear Stearns in 2008. Since the 

rescue, the domestic financial sector turns out to be a key driver of the country CDS spreads. A 

similar conclusion is drawn by Mody and Sandri (2011). Additionally, they argue that this link is 

stronger in countries with a high debt-to-GDP ratio. Also Gerlach, Schulz and Wolff (2010) and 

Dieckmann and Plank (2012) find evidence for the domestic financial system as a strong explanatory 

variable of the CDS spreads of Western European countries during the financial crisis. The magnitude 
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of this relation depends on the pre-crisis importance of a country’s financial sector, the amount of 

government debt hold by domestic banks and the level of contingent liabilities of the government for 

the financial system. The spillovers from banks to countries stem directly from the explicit and 

implicit state guarantees for the banks. When the banking sector is in trouble, like in the recent crisis, 

state guarantees become actual and affect the level of sovereign risk. 

Another part of the literature focuses on spillovers from countries to banks. BIS (2011) identifies nine 

possible contagion channels. The most relevant channel for this thesis is the asset holdings 

transmission channel.2 Banks could be directly affected by an increase in sovereign risk through their 

holdings of government debt on banks’ balance sheets. BIS (2011), Acharya et al. (2013) and De 

Bruyckere et al. (2013) use bank and sovereign CDS spreads to examine the asset holdings channel. 

They conclude that this channel plays a significant role in explaining the credit risk of banks during 

the crisis. Banks with a larger exposure to a country are more vulnerable to shocks originating from 

that country. Arnold (2012) studies the presence of an asset holdings transmission channel around 

the May 2010 crisis by using sovereign exposures disclosed in the context of the CEBS 2010 stress 

test. At first glance, heavily exposed banks to distress countries react more strongly to fluctuations in 

sovereign CDS rates. However, this result seems to be driven by banks located in GIIPS countries. 

Once controlled for this, the power of sovereign debt exposures in explaining banks’ stock market 

performance strongly reduced. Petrella and Resti (2013) find through a univariate analysis that banks 

with a lower exposure to GIIPS sovereign debt experienced a better price reaction around the 

disclosure of the 2011 stress test results. On the contrary, in a multivariate analysis, sovereign 

exposures appear not to add valuable information to the markets beyond that conveyed by other 

bank-specific variables based on the adverse stress scenario. Also Wolff (2011) and Angeloni and 

Wolff (2012) find only weak evidence of the asset holdings channel. They use sovereign exposures, 

released in the context of the 2011 European stress test and 2011 EU capital exercise, to explore the 

relation between banks’ sovereign debt holdings and their stock market performance. They find that 

only Greek bonds had a material effect on banks’ stock prices in the period April to October 2011. In 

the period October to December 2011, especially Italian and Irish holdings played a significant role in 

banks’ market value. Other sovereign bonds (e.g. Spanish bonds) were not an issue. Moreover, they 

find that these significant effects are driven by banks located in one of the periphery countries due to 

the existence of a strong home bias in European banks’ sovereign debt portfolios. Recent literature 

has focused on the increased holding of government debt by domestic residents which could 

increase the negative feedback loop between bank and country risk. Evidence of this home bias is 

                                                           
2
  Other important channels are the collateral channel/liquidity channel, the rating channel, the bank lending channel and 

the guarantee channel. 
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found by Blundell-Wignal (2010), Merler and Pisani-Ferry (2012), Acharya et al. (2013), Acharya and 

Steffen (2013), De Bruyckere et al. (2013) and Battistini, Pagano and Simonelli (2013). 

This thesis zooms in on the asset holdings transmission channel. In particular, it studies the relation 

between banks’ sovereign debt holdings and their market valuation by using data released in the 

context of the European stress tests and capital exercise. The empirical analysis contributes to the 

literature regarding the asset holdings channel in three ways. A great part of the literature studies 

the CDS spreads of banks and countries whereas this thesis studies the stock market reaction of EU 

banks. Secondly, studies that do look at banks’ stock prices often use the percentage change before 

and after the event date over several weeks. On the contrary, we investigate the cumulative 

abnormal returns of banks over short event windows calculated by a standard event study 

methodology. Finally, a great part of the literature is limited to the stress tests in the U.S. and the 

2010 and 2011 European stress tests. We extend this by including the 2011/2012 EU capital exercise. 
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3. Crisis stress testing 

Stress testing has its roots in risk management next to a value at risk (VaR) analysis. A standard VaR 

tries to quantify the maximum potential loss or portfolio over a given time period and within a 

defined confidence interval. However, it is not able to capture sudden and extreme market 

movements. On the contrary, stress tests measure the risk arising from abnormal market events (tail 

events). Therefore, stress testing forms an efficient complement of a VaR (BIS, 2005).  

Although stress testing has been part of risk management for a long time, the call for stress testing 

financial institutions within the European Union is relatively recent. There was no formal statement 

about stress testing in the original Basel I agreement of 1988. Eventually, it was with the entrance of 

Basel II in 2006 that stress testing in European financial institutions received a comprehensive legal 

framework with the Internal Capital Adequacy Assessment Process (ICAAP) under Pillar 2. Basel II 

compelled banks, which applied the internal ratings-based approach, to conduct stress tests in order 

to evaluate the reliability of their regulatory capital planning for market risk and in some cases credit 

risk. Nowadays, stress testing in financial institutions is also used for determining the liquidity ratios 

in Basel III and for insurance regulation under Solvency II (IMF, 2012). The literature refers to the 

ICAAP as microprudential/supervisory stress tests which form the basis of traditional banking 

supervision. This kind of supervision focuses on institutions individually and ignores feedback and 

spillover effects. Blaschke, Jones, Majnoni and Peria (2001) and Jones, Hilbers and Slack (2004) 

describe micro stress testing as a range of techniques to evaluate the risk exposure of a portfolio or 

individual institution to extreme but plausible events.  

As far as the macroprudential/surveillance stress tests are concerned, their focus is on the stability of 

the entire financial system rather than on a single portfolio or institution. Macro stress tests are 

more complex and take into account feedback loops and contagion channels between banks, the 

financial sector and the real economy. Sorge (2004) and Quagliariello (2009) refer to macro stress 

testing as a set of techniques to assess the vulnerability of a financial system to exceptional but 

plausible shocks. The development of stress tests from a macroprudential perspective boomed after 

the IMF, in cooperation with the World Bank, started using macro stress tests in the context of its 

Financial Assistance Assessment Programs (FASP) in the aftermath of the Asian financial crisis in 

1999. Since then, the IMF and the World Bank made a huge contribution to the literature about 

macro stress testing (e.g. Blaschke et al., 2001; Jones et al., 2004; IMF and World Bank, 2005; Čihák, 

2007). Additionally, Borio et al. (2012) annex A provides a comprehensive overview of the literature 

on macro stress testing conducted outside the FSAPs. 
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Furthermore, macro stress tests also became popular among financial sector supervisors and central 

banks. This popularity peaked during the crisis whereas macro stress tests not only were used to 

monitor the financial stability in the economy, but also as a crisis management tool. The IMF refers to 

crisis stress testing (Jobst, Ong and Schmieder, 2013). Figure 1 provides a schematic overview of the 

different functions of stress tests: internal risk management, microprudential, macroprudential or 

crisis management. Typically, crisis stress tests are a combination of micro- and macroprudential 

exercises. Microprudential because risk exposures and capital needs of individual institutions are 

analyzed. Macroprudential as the goal is to restore market confidence through improved 

transparency and disclosure. Stress tests as a crisis management tool was first used in the U.S. with 

the SCAP in 2009. Afterwards, crisis stress tests have been conducted within the European Union, 

Ireland and Spain. In the theoretical part of the thesis, we identify the features of credible crisis 

stress tests. Then, we apply these key elements to the European crisis exercises conducted by the 

CEBS and its successor the EBA. 

3.1 Timing 

Timing is an important aspect of crisis stress testing. Ideally, a crisis stress test should be introduced 

before uncertainty becomes embedded in the financial system. However, an optimal timing is not 

clear-cut and depends on the situation. A study of the IMF (2012) claims that the supervisors should 

take into account market indicators like stock prices, market-to-book values and sovereign CDS rates 

when implementing a crisis test. Borio, Vale and Von Peter (2010) argue that the first step of 

effective crisis management starts with early recognition of the problems and early intervention. 

Otherwise, economic agents would continue to operate under distortive incentives which would lead 

to an excessive amount of misallocated resources. Related to this, Ong and Pazarbasioglu (2013) 

provides examples of additional costs and risks due to a delayed intervention. First of all, further 

impairments could lead to a longer recovery time of banks’ asset values. Secondly, reputational risk 

of the government grows together with uncertainty over a solution of the crisis. A third concern is 

the potential higher burden on the government purse when the crisis becomes entrenched in the 

system. A fourth risk is that credibility problems and uncertainty can make the solution much more 

complex. 
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Figure 1: Stress test applications in function of the objective 

 

Source: Jobst et al., 2013 
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3.2 Scope 

The coverage of financial institutions in the stress test is the first step. One can argue to include the 

whole financial system, but this approach would be extremely computationally burdensome though. 

Most of the time, macro stress tests are run on the banking sector as banks are typically the most 

significant financial intermediaries (Quagliariello, 2009). In order to build a realistic stress test model, 

the selected financial institutions should be representative for the financial system (Čihák, 2004). The 

question whether to include only systematically important financial institutions (SIFI’s) or also large 

non-systemic and small institutions, is addressed by Greenlaw et al. (2012) and Allenspach and 

Monnin (2007). The former argue to focus on large financial institutions. However, they note that 

also smaller institutions should be included if they pose a risk to the system due to their common 

exposures to shocks. In other words, the interconnectedness between banks is a more important 

aspect in selecting the financial institutions than the size of the banks. The latter mention that it is 

not the common exposure to shocks that leads to systemic risks, but rather the distance-to-default of 

the banks which is a measure of banks’ riskiness. IMF (2012) opts to include systematically important 

financial institutions based on four criteria: size, substitutability, complexity and interconnectedness. 

Recently, the call to include insurance companies and financial market infrastructures (FMIs) like 

payment systems, central securities settlements and central counterparties becomes stronger. Their 

safety and reliability functioning could pose a systemic threat to the financial system (IMF, 2012).  

Next is the identification of risks and vulnerabilities in the financial system. The reliability of the 

results heavily depends on the tested risk factors, especially in crisis stress tests. Risk factors should 

capture country-specific weaknesses of a financial system as it is unrealistic to control every possible 

risk factor (Jones et al., 2004). In practice, macro stress test have primarily focused on credit risk and 

failed to adequately capture sovereign, funding, counterparty and liquidity risks. Moreover, they miss 

the dynamics of financial instability stemming from the non-linear nature of systemic risks and 

feedback effects from the financial sector to the real economy (Henry and Kok, 2013). According to 

Greenlaw et al. (2012), macro stress tests should include both sides of the balance sheet, fire sales, 

runs by wholesale creditors, common exposures and credit crunch risks.  

3.3 Scenario specification 

The challenge of the supervisors is to produce an extreme but plausible stress test scenario which 

captures the tail risks in the system (BIS, 2009). This trade-off between plausibility and severity is 

studied by Breuer, Jandačka, Rheinberger and Summer (2009). Plausibility is defined as the number 

of standard deviations the stress test scenario is away from the average scenario. After retaining all 

scenarios above a minimum plausibility threshold, severity is addressed by performing a worst-case 
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search over the scenarios. However, more nuance is required when the stress test takes place in 

crisis times. In these cases, crises are already seen as tail risk events. This creates the danger of a self-

fulfilling crisis when supervisors apply another adverse tail risk scenario on top of the already 

stressed baseline scenario (IMF, 2012). 

The stress test can be performed via a simple sensitivity test or a scenario analysis. Only one risk 

factor is examined in a sensitivity analysis. The main advantage is the easy implementation. However, 

sensitivity tests lack plausibility as they ignore correlations and feedback effects between risk factors. 

Nevertheless, many macro stress tests still rely on a single-variable shock as a starting point (BIS, 

2009). On the contrary, a more plausible method for stress testing is a scenario analysis that allows 

changes in multiple key variables. The two common ways to construct the scenario are the historical 

and the hypothetical approach. 

The first way to construct a scenario is based on a significant (extreme) market event in the past. The 

advantage of this historical approach is that the outcome is transparent and easier to understand 

because the stress event occurred in the past (BIS, 2000). Then again, relying completely on historical 

scenarios proved to be insufficient. This approach is backward looking by definition as they are 

derived from past observations. Hence, historical scenarios are not able to fully capture recent 

developments and current vulnerabilities. The BIS concluded that historical scenarios tend to 

underestimate the riskiness and the duration of the shocks (BIS, 2009).  

A more realistic macroprudential stress test is performed via a hypothetical scenario that is unlikely 

but yet plausible. This approach is recommended when the structure of the financial system changed 

significantly. Hypothetical scenarios are forward looking by nature as opposed to the historical 

scenario, allowing to pay more attention to current and future dangers. Another benefit is that 

hypothetical scenarios may be tailor-made to the specific risk profile of financial institutions. (BIS, 

2000; Jones et al., 2004). The main drawback of the hypothetical scenario stems from a potential 

misspecification of the chosen scenario. They may lack credibility as it is difficult to attach the right 

probabilities to different hypothetical scenarios. No matter how extensive the risk coverage is, the 

unthinkable (the ‘black-swan’) could always happen (IMF, 2012). 

3.4 Aggregation 

The next step is translating the scenario into the banks’ balance sheets. A common way to measure 

the dynamics between the stress test events and macroeconomic conditions is through a structural 

econometric model, a vector autoregressive model and a pure statistical model (Foglia, 2009). 

Typically, the above models do not include financial sector variables and thus do not take into 
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account credit risk. As a result, stress tests often include satellite models which map macroeconomic 

variables into financial sector measures of banks’ asset quality like impairments, loan loss provisions, 

non-performing loans and risk weighted assets (RWA) (Foglia, 2009). Finally, total bank losses are 

calculated and compared with buffers to assess the resilience of banks and the financial system. 

An important methodological issue that arises in this last step is the process of aggregation. 

Aggregation is necessary in order to assess the aggregate impact of the adverse scenario on the 

financial system. The two main approaches are the top-down and the bottom-up approach. Ideally, a 

bottom-up approach is followed by a top-down one to account for bank reactions to the first round 

shocks (IMF, 2012). Also Melecky and Podpiera (2010) choose for a mixture of both approaches as it 

improves communication between the supervisors and the commercial banks. However, this may not 

be possible in a crisis situation where the timeframe is compressed. In practice, both bottom-up 

and/or top-down approaches were effectively used in crisis stress testing exercises. 

The first approach is the bottom-up approach through which aggregation is accomplished by 

compiling the results of the stress tests of the individual portfolio’s or institutions. This approach 

eases the burden of the supervisory body as it uses the stress tests that are already conducted by the 

individual institutions. Additionally, this method provides a detailed picture of the risks in a financial 

system as individual institutions normally have a better view on their own risk exposures (Blaschke et 

al., 2001; Kalirai and Scheicher, 2002). Nevertheless, the bottom-up approach also has downsides. 

Comparability of individual stress tests could be problematic since each institution may apply 

different stress test methodologies and modelling assumptions (Kalirai and Scheicher, 2002). In 

addition, a bottom-up stress test requires the implementation of a common scenario across all 

financial institutions. Such one-size-fits-all test may not be appropriate when institutions have 

different portfolios and hence different risk exposures (Kalirai and Scheicher, 2002). 

The second approach to aggregate is the top-down approach. The supervisor needs to gather the 

portfolio and balance sheet data of all the relevant financial institutions and conducts a stress test on 

the aggregated data. On the one hand, the top-down approach will lead to more meaningful results 

since the supervisor could apply a consistent methodology throughout the stress test. On the other 

hand, the requirement of detailed information on the portfolio level implies a much higher burden 

on the supervisory authorities (Blaschke et al., 2001). 
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3.5 Transparency  

As bank opacity tends to increase during crisis times, supervisors saw the publication of stress test 

results more and more as an extra management tool to reassure the markets. Although it could 

generate significant benefits, disclosure alone is not the panacea. A lot depends on the type of 

information released to the market. Gick and Pausch (2012) derive via a theoretical disclosure game 

that the optimal strategy to supervise the banking sector is disclosing both the methodology and 

stress test results. Although it could exacerbate bank-specific inefficiencies, disclosing the results 

generally improves the financial stability. Goldstein and Sapra (2014) argue that the costs associated 

with the disclosure of stress test results can be minimized by disclosing aggregate results instead of 

bank-specific results, especially when the supervisor’s objective is macroprudential. But, if the 

objective is to promote microprudential stability of financial institutions, which is often the case in 

crisis times, then the release of detailed results at the bank level could be helpful. However, 

Goldstein and Sapra (2014) emphasize that supervisors need to mindful of the potential 

disadvantages of disclosing bank-specific results. Schuermann (2013) makes a distinction between 

normal and crisis times. In normal times, disclosure of aggregated results is preferable above 

disclosure of bank-specific results. Aggregate results provide macroprudential information and are 

less wrong since idiosyncratic errors in bank level results are smoothed out. Moreover, incentives of 

analysts to produce private information about the banks themselves are not heavily affected. 

However, in times of crisis, detailed disclosure of bank-specific results can be very useful in reducing 

uncertainty and strengthening the market discipline. Even when the actual results are worse than 

expected, detailed disclosure could still be beneficial. It helps to reduce risk premiums and 

uncertainty about the situation of banks disappears (Petrella and Resti, 2013). According to Kreps 

and Wilson (1982), this is a sign of the independence of the supervisory authority which enhances 

their reputation and credibility. As argued by D’Cruz and Crippa (2012), releasing bad results could 

raise public awareness of the need for better stress testing tools, thereby improving the quality of 

the financial system in the future. Li and Pazarbasioglu (2013) call detailed disclosure a double-edged 

sword. On the one hand, detailed disclosure is a necessary tool of crisis stress tests to reduce bank 

opacity. On the other hand, disclosure is only effective in a well-designed stress test, otherwise it 

may only create more panic. A well-designed crisis stress test includes a clear objective, appropriate 

hurdle rates and effective follow-up actions. Furthermore, the credibility and effectiveness of the 

crisis stress tests are ensured when they are part of a broader strategy including asset quality reviews 

(AQR), follow-up stress tests and liquidity stress tests.  
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3.6 Crisis exercises by the CEBS and the EBA 

The five above key features of an effective crisis stress test are applied to the European crisis 

exercises. It is useful to take a closer look at the 2009 CEBS stress test, the 2010 EBA stress test, the 

2011 EBA stress test and the 2011/2012 EU capital exercise as their disclosed information forms the 

basis of our empirical analysis. Noteworthy is that the EU capital exercise is not a stress test as banks 

were not confronted with an adverse hypothetical scenario. However, the EU capital exercise shows 

some key elements common to the crisis stress tests. In general, the findings in table 1 indicate that 

neither of the European crisis exercises were completely successful. Each stress test and capital 

exercise was subject to some considerable limitations. 

The objective of the 2009 CEBS stress test was relatively vague by stating that it was part of the 

supervisors’ regular risk assessment of the financial sector (CEBS, 2009). Although no single bank fell 

under the threshold of 6% Tier 1 capital, the results were deemed meaningless by the market. The 

first reason was the absence of a coordinated implementation scheme for the national supervisors. 

The second concern was that the test results were not disclosed on the individual bank level and not 

used for bank recapitalizations. Consequently, the 2009 stress test lacked credibility and hampered 

the market discipline (Claes, De Ceuster, Fan and Hairui, 2012).  

Compared to the 2009, the 2010 stress test had some remarkable improvements such as a wider 

coverage of tested banks and disclosure of both aggregate and bank level results (CEBS, 2010). 

However, several issues undermined the credibility of the stress test. A first issue was that only 

haircuts were applied on sovereign exposures in the trading book. No credit-related losses were 

imposed on sovereign exposures in the banking book because of the assumption of no sovereign 

defaults.3 Since almost 83% of the total sovereign exposures were held in the banking book, the 

majority of the sovereign bonds were not considered under the stress test. (Ahmed et al., 2011; 

Blundell-Wignal and Slovik, 2010). A second concern was that the adverse scenario was not severe 

enough. Despite the fact that all Irish banks passed the 2010 stress test, Ireland was forced to 

request financial assistance from the Troika after unexpected losses of the Irish banks. Afterwards, 

an independent stress test of the Irish banking sector was conducted by BlackRock and revealed an 

aggregate shortfall of 24 billion euros (Ong and Pazarbasioglu, 2013).  

Despite the unprecedented disclosure of detailed bank-specific results, the challenging peer review 

and a stricter definition of capital, the EBA 2011 stress test kept struggling with old problems       

                                                           
3
  The trading book consists of financial assets for trading purposes which are valued at market prices. The rationale for 

mark-to-market accounting is to reflect the asset’s true value. The banking book includes all other exposures which are 
expected to be held to maturity. Mark-to-market accounting is not required in the banking book.  
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(EBA, 2011a). The EBA was, parallel with 2010, not able to consider the impact of a European 

sovereign default scenario. Only a haircut on sovereign bonds in the trading book was taken into 

account (Ahmed et al., 2011). Liquidity problems of banks were still not appropriately tackled by the 

stress test. Also, the non-incorporation of second round and feedback effects was a serious 

deficiency (Das, 2011). Additionally, the adverse common scenario was still not harsh enough and did 

not adequately reflect the risk profile of some national banking sectors. Like the Irish case in 2010, 

the 2011 stress test did not correctly assess the risks in cases like Dexia and the Spanish banking 

system. In 2012, Spain was already engaged in additional stress tests by the IMF, Roland Berger and 

Olivier Wyman (Schuermann, 2013).  

An additional tool to restore confidence in the EU banking sector was the EU capital exercise in 

2011/2012. Besides an exceptional and temporary capital buffer against sovereign risk holdings, 

banks were required to build an exceptional and temporary capital buffer of 9% Core Tier 1 capital by 

the end of June 2012. One aspect that improved the credibility was the valuation of the sovereign 

exposures in the banking book (i.e. in the held-to-maturity and in the loans and receivables portfolio) 

at market prices of 30 September 2011. Further, banks were forced to submit their recapitalization 

plans to reach the sovereign risk buffer and the 9% Core Tier 1 buffer (EBA, 2011c). The EU capital 

exercise covered 71 banks, of which 37 showed an aggregate shortfall of 115 billion euros. Six Greek 

banks (initial shortfall of 30 billion euros) were being recapitalized in the context of an EU-IMF 

program. Four banks were exempted from submitting their recapitalization plans or were monitored 

separately. The remaining 27 banks had a shortfall of 76 billion euros to realize both the 9% Core Tier 

1 buffer and the sovereign risk buffer. The 27 banks raised Core Tier 1 capital with 115,7 billion euros 

by 30 June 2012 through direct capital measures and risk weighted asset reductions. Taking into 

account the full sample and the capital injections realized in Greek and Spanish banks, the total 

amount of recapitalization reached 200 billion euros (EBA, 2012).  

However, Vestergaard and Retana (2013) highlight the main shortcomings of the 2011/2012 EU 

capital exercise. First, capital shortfalls were expressed in ratio terms instead of absolute amounts. 

This opened the door for banks to reduce their risk weighted assets instead of increasing the actual 

capital level. Second, the capital ratio was still based on risk weighted assets and not on total assets, 

despite doubts about the reliability of the risk weighted assets. The third and most important 

shortcoming was the fact that the estimated aggregate shortfall and actual recapitalization of banks 

was far too low as analysts estimated a recapitalization need of around 600 to 800 billion euros to 

enhance the resilience of the EU banks. 
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Table 1: The main features of the European crisis exercises 

                                                           
4
 The total data collection for the 2010 stress test refers to December 2009, March 2010 or May 2010. The sovereign exposures relate to 31 March 2010. 

5
  In the context of the 2011/2012 EU capital exercise, the capital shortfall is based on banks’ capital positions and sovereign exposures of 30 September 2011 and released on 8 December 

2011. The evolution of capital positions have been verified for December 2011 and June 2012 and disclosed on 3 October 2012. 
6
 Funding liquidity of banks was assessed but not disclosed in the 2011 EBA stress test. 

Stress test feature CEBS stress test 2009 CEBS stress test 2010 EBA stress test 2011 EU capital exercise 2011/2012 

Stress test Yes Yes Yes No 

Type Crisis management Crisis management Crisis management Crisis management 

Governance 

Coordinated 

by 

The CEBS in cooperation with the ECB 

and the EC. 

The CEBS in cooperation with the ECB and 

the EC. 

The EBA in cooperation with the ESRB, the 

ECB and the EC. 
The EBA 

Conducted by The national supervisory authorities The national supervisory authorities The national supervisory authorities The national supervisory authorities 

Timing 

Collection 

date 
--- Different dates4 31 December 2010 

30 September 2011, 31 December 2011 

and 30 June 2012 

Results event 1 October 2009 23 July 2010 15 July 2011 8 December 2011 and 3 October 20125 

Scope 

Coverage 
22 banks covering 60% of the total 

assets of the EU banking sector 

91 banks covering 65% of the EU banking 

sector and at least 50% of each national 

banking sector in terms of total assets 

90 banks covering 65% of the EU banking 

sector and at least 50% of each national 

banking sector in terms of total assets 

71 EU banks, however, disclosure only for 

65 banks (excl. 6 Greek banks) 

Risk factors 
Credit risk and market risk (a sensitivity 

analysis on the trading book only) 

Credit risk and market risk (only 

exposures to sovereign and financial 

institutions tested in the trading book) 

Credit risk, market risk (only exposures to 

sovereign and financial institutions tested 

in the trading book) and operational risk6 

Sovereign exposures in the held-to-

maturity and loans and receivables 

portfolio were valued at market prices  

Aggregation Approach Bottom-up approach 

Bottom-up approach (with extensive 

cross-checks, a challenging process to 

ensure consistency and top-down peer 

review by the CEBS) 

Bottom-up approach (with consistency 

checks of the EBA, a multilateral review 

and top-down analysis by the EBA, ESRB 

and ECB) 

Bottom-up approach (with consistency 

checks by the EBA) 
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Scenario 

specification 

Risk horizon 2009-2010 2010-2011 2011-2012 --- 

Type Hypothetical Hypothetical Hypothetical --- 

Adverse 

scenario 

Cumulative average growth shock of 1,9 

standard deviation away from the 

baseline scenario 

Cumulative average growth shock of 1,3 

standard deviation away from the 

baseline scenario 

Cumulative average growth shock of 1,5 

standard deviation away from the baseline 

scenario 

--- 

Tr
an

sp
ar

e
n

cy
 

Objective 

Assessing the risks of individual 

institutions as part of supervisors’ 

regular risk assessment 

The objective was to assess the resilience 

of the EU banking system to adverse 

economic developments 

The objective was to assess the resilience of 

individual institutions and the financial 

system against hypothetical stress events 

The objective was to reassure the 

financial markets by strengthening EU 

banks’ capital positions 

Follow-up 

action plan 

No, follow-up actions were the 

responsibility of national supervisory 

authorities 

No, follow-up actions were the 

responsibility of national supervisory 

authorities 

Yes, banks below the 5% threshold were 

requested to present a recapitalization plan 

within three months 

Yes, failed banks were required to 

submit recapitalization plans by 21 

January 2012 

Hurdle rate 6% Tier 1 capital 6% Tier 1 capital 5% Core Tier 1 capital 
9% Core Tier 1 capital (and a sovereign 

risk buffer) 

Disclosure of 

results 
Yes, but only on the aggregate level 

Yes, at the aggregate level and individual 

bank level 

Yes, at the aggregate level and individual 

bank level of unprecedented detail7 

Yes, at the aggregate level and 

individual bank level 

Aggregate 

shortfall 
0 euros 3,5 billion euros (7 failed banks) 2,5 billion euros (8 failed banks) 115 billion euros (37 failed banks) 

Broader 

strategy 

AQR No No No No 

Liquidity stress 

test 
No No 

No, but funding liquidity of banks was 

assessed but not disclosed 
No 

Follow-up 

stress test 
Yes, the 2010 CEBS stress test Yes, the 2011 EBA stress test 

No, though the 2011/2012 capital exercise 

was implemented 

No, though the 2013 transparency 

exercise was implemented 

Source: EBA and Li and Pazarbasioglu (2013) 

                                                           
7
  An important aspect in the 2011 stress test was the unprecedented level of disclosure of the results. Around 3200 data points were released for each bank against only 149 in the 2010 CEBS 

stress test (EBA, 2011b). 
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4. Methodology 

The empirical analysis is restricted to the crisis stress tests and capital exercise in the European Union 

discussed in the previous section. Two main research questions are addressed in the empirical part:  

(i)  Did the results of the stress tests and capital exercise have a significant impact on the stock 

market? In other words, did they reveal valuable new information? This is tested by conducting an 

event study.  

(ii) Is there a significant empirical relationship between banks’ sovereign debt holdings and their 

stock market valuation? The existence of an asset holdings transmission channel during the 

European sovereign debt crisis is investigated by moving to a standard cross-sectional analysis. 

4.1 Event study  

Bank opacity is formally tested in the first part of the empirical analysis by using an event study. An 

event study is the standard approach as it tries to disentangle stock market movements related to 

the specific European crisis exercises and to other events. The principle of an event study relies on 

the efficient market hypothesis (EMH) introduced by Fama (1970). This hypothesis states that new 

relevant information of the financial sector is immediately reflected in the stock market prices. 

Consequently, a large stock market reaction after the release of the results would imply that the 

results were highly informative for the financial markets. This would point at a high degree of bank 

opaqueness, while a small reaction would indicate a low degree of bank opaqueness. Peristiani et al. 

(2010) make a distinction between two extreme cases. Financial markets are completely surprised 

under the black box hypothesis and heavily react to news. On the contrary, financial markets do not 

react at all under the open book hypothesis since the outcome was fully expected. 

We apply the event study methodology to the full sample of stress tested banks. Next, we separate 

the sample into two groups: the non-GIIPS banks and the GIIPS banks. GIIPS banks refer to banks 

located in Greece, Ireland, Italy, Portugal and Spain. This distinction could provide us additional 

insights whether the stock market reaction differs across regions.  

The event study methodology is relatively the same as the one introduced by Fama, Fischer, Jensen 

and Roll (1969). They study the different behavior of stock prices in normal times and around stock 

splits. The main rationale was to compare the actual returns to the expected returns when the event 

would not have occurred. Further building on the principles of Fama et al. (1969), a broad literature 

arose about the key elements of an event study. Campbell, Lo and MacKinlay (1997) and MacKinlay 

(1997) formulate five recommendations concerning the definition of the events and the event 
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window, the estimation window, the normal and abnormal returns, the aggregation of the abnormal 

returns and significance testing. To end, we take a closer look at the problem of event clustering. 

4.1.1 Defining the events and event window 

The first step of an event study is defining the events of interest. This process is rather subjective and 

usually depends on the objective of the study. The selected events are the European crisis exercises: 

the 2009 CEBS stress test (disclosure date 1 October 2009), the 2010 CEBS stress test (disclosure date 

23 July 2010), the 2011 EBA stress test (disclosure date 15 July 2011), the 2011 EU capital exercise 

(disclosure date 8 December 2011) and the 2012 EU capital exercise (disclosure date 3 October 

2012). 

The disclosure date of the results forms the event date and is indicated by t* = 0. The event window 

includes at least the event date. However, the length of the event window is typically larger than one 

as it facilitates the analysis of the event’s impact on the stock market (Campbell et al., 1997). 

Choosing the event window length is not a straightforward process. On the one hand, it has to be 

large enough to capture the full market reaction related to the event. On the other hand, the event 

window has to be short enough to avoid effects from confounding events which would decrease the 

accuracy of the event study. Campbell et al. (1997) mention that the standard event window includes 

two trading days, the event date and the trading day after the event date. However, the event 

window length could be extended to multiple days to capture lead and lag effects. Lead effects occur 

when the event is anticipated by the market. On the contrary, a longer event window is necessary in 

the case of lag effects when the event has a longer impact on the market. Furthermore, the use of 

different event windows is common in the literature. This could provide additional information in 

order to capture the full market reaction. This thesis mainly follows the selection of event windows 

given in Petrella and Resti (2013). We use the event windows [-2,-1], [0] and [+1,+2] to measure 

respectively the market reaction before the release of the results, on the event date itself and after 

the release of the results. Moreover, we also consider the event window including two trading days 

before and two trading days after the event date [-2,+2]. The five-day event window is short enough 

to be specifically related to the event but still allows for news leaks before the event date and 

delayed reactions afterwards.  

 

 



23 
 

4.1.2 Estimation window 

The model for the prediction of the expected or normal returns is based on the estimation window. 

The estimation window contains historical data before the event occurs. Typically, this includes data 

of the period right before the event window as shown in figure 2. A necessary condition for a reliable 

event study is that the estimation window and the event window do not overlap. Otherwise, the 

event would also influence the estimation of the normal returns. This could be problematic as only 

the abnormal returns are meant to capture the event impact (Campbell et al., 1997). A 120-trading 

day estimation window ranging from t*-125 to t*-5 is applied for each exercise, consistent with 

Campbell et al. (1997) and MacKinlay (1997).8 

Figure 2: The timeline of the event study  

 

 

 

 

 

4.1.3 Normal and abnormal returns 

The normal or expected return is defined as the return the market would have expected when the 

event did not occur. On the contrary, the abnormal return measures the impact of a certain event on 

the value of a firm. According to MacKinlay (1997), the abnormal returns are given by: 

          [       ]  (1) 

where      is the abnormal return of bank i at time t,     is the actual return of bank i at time t, 

 [       ] is the normal or expected return of bank i at time t and     is the conditioning information 

for the normal return model available at time t. 

The actual bank returns are based on daily stock prices which are extracted from Datastream. These 

are collected for all the banks in the sample around the event date. Daily data is highly 

recommended in event studies as it allows to assess the impact of an event more adequately 

(MacKinlay, 1997).  

                                                           
8
  The estimation window of the EU capital exercise 2011 (from 17/05/2011 to 31/10/2011) and the event window of the 

2011 stress test (from 13/07/2011 to 19/07/2011) overlap. The 2011 stress test event will have a small impact on the 
normal returns of the EU capital exercise 2011. 

t*-125 t*-5       

Estimation window Event window 

t*=0 

Event day 
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The actual returns are calculated by the following equation: 

       (
   

     
⁄ ) (2) 

where     is the log return of bank i at time t,     is the closing stock price of bank i at time t and       

is the closing stock price of bank i at time t-1.  

In general, the normal returns could be calculated by using a statistical model or an economic model. 

The former models rely on statistical assumptions regarding the asset returns and are not based on 

economic arguments. The usual assumptions are that the asset returns are jointly multivariate 

normal and independently and identically distributed (IID) through time. On the contrary, economic 

models rely on economic theories concerning investors’ behavior and not solely on statistical 

assumptions. However, economic models unnecessarily increase the complexity of the model 

without improving the predictive power. “There seems to be no good reason to use an economic 

model rather than a statistical model in an event study” (Campbell et al., 1997, p. 157).  

The two most common statistical models to calculate the normal returns are the constant mean 

return model and the market model (Campbell, 1997). In the mean return model, normal returns are 

constant over the event window. The market model assumes a linear relation between the return of 

the asset and the market return. This is seen as an improvement over the constant mean return 

model as it removes the portion of the return that is related to variation in the market returns. The 

market model would lead to a reduction of the variance of the abnormal returns and a higher 

predictive power.  

As a result, this thesis uses a market model to estimate the normal returns. The first step is 

estimating the market model parameters by regressing the bank returns on the market returns for 

the estimation window via ordinary least squares (OLS). The market index in the market model 

regressions is TOTMKWD. This is Datastream’s world price index and consists of approximately 6330 

global stocks. Daily returns for this world index are calculated in the same way as the bank returns. 

The market model regression is given by: 

                 (3) 

where     is the actual return of bank i at time t,     is the market return at time t,    and    are the 

bank-specific market model parameters and     is the prediction error. In a second step, when the 

market coefficients are known, one can calculate the normal returns by the following equation: 

 [       ]           (4) 
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where  [       ] is the normal or expected return of bank i at time t,     is the market return at 

time t and    and    are the bank-specific market model parameters. Once the actual and normal 

return are known, the abnormal return of bank i at time t could be calculated by subtracting the 

normal return from the actual return: 

                  (5) 

where      is the abnormal return of bank i at time t,     is the actual return of bank i at time t,     

is the market return at time t and    and    are the bank-specific market model parameters. 

4.1.4 Aggregation  

Analyzing banks’ abnormal returns individually is not very informative. In order to draw conclusions 

over groups of banks and/or the complete event window, aggregation is necessary. Aggregation 

could occur along two dimensions: across banks and over time (Campbell et al., 1997; MacKinlay, 

1997). First, we consider aggregation over banks. Typically, banks’ stock market value during the 

event window is affected by information unrelated to the event. By taking the average over banks, 

this kind of unrelated information should be normally cancelled out on average. The average 

abnormal return (AAR) at time t is obtained by taking the unweighted average of the abnormal 

returns across N banks at time t: 

     
 

 
∑     

 
    (6) 

 A second dimension to aggregate is over time. This is necessary in the case of an event window with 

multiple event days. Studying the market performance of banks from event day    to     is usually 

done by calculating the cumulative abnormal return (CAR). The             is the sum of the 

abnormal returns of bank i over the event window [   ,  ]: 

             ∑     
  
     (7) 

Ultimately, the goal is to make overall inferences about the full sample of banks and over the 

complete event window. The appropriate metric is the cumulative average abnormal return (CAAR) 

and is obtained by taking the unweighted average of the cumulative abnormal returns for the event 

period    to    across all N banks:9 

              
 

 
 ∑            

 
    (8) 

                                                           
9
 The CAAR       ) could be equally calculated by aggregating the periodic AARs over the event window [     ]. 
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4.1.5 Significance testing  

The last step in the event study is testing whether the cumulative abnormal returns over the event 

window [  ,   ] for the banks in the sample are significantly different from zero. Or in other words, 

testing whether the results of the European stress tests and capital exercises convey new 

information to the financial markets. The null hypothesis is: 

    :  (           ) = 0 (9) 

    :  (           ) ≠0 

One method to test the significance of the cumulative abnormal returns is by assuming that the 

abnormal returns      are identically and independently distributed (IID) (MacKinlay, 1997). 

Inference about the cumulative abnormal returns could be drawn by using: 

                 0                     (10) 

In practice,                   is unknown and a consistent estimator of the variance of CAAR needs 

to be calculated. This estimator is based on the cross-sectional standard deviation estimators  ̂ 
  of 

banks over the event window [     ]: 

    (            )  
 

  
 ∑  ̂ 

  
           (11) 

Now, the null hypothesis could be tested by calculating the test statistic    

   
            

√    (             )

      0    (12) 

The most appropriate test for the null hypothesis is the one sample t-test. This parametric test 

measures whether the sample value significantly differs from the hypothesized value. Under the null 

hypothesis, the test statistic   has an asymptotically standard normal distribution with respect to the 

number of banks in the sample and the length of the estimation window. This is a consequence of 

the central limit theorem which states that the sum of a large number of independent and identically 

distributed stochastic variables tend to be normally distributed (Gujarati, 2004). As a rule of thumb, a 

sample size of 30 is large enough to approximate the normal distribution. The total dataset of banks 

in the event study is 52. However, the information is not always available for each event and the 

sample size could be lower than 30 in some cases. Therefore, the test statistic   follows a Student’s t-

distribution with N-1 degrees of freedom under the null hypothesis to correct this issue.  

   
             

√    (            )

        (13) 
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4.1.6 Event clustering 

In order to aggregate the abnormal returns over the event windows and across banks, it is assumed 

that banks’ (cumulative) abnormal returns are cross-sectional independent. This assumption is 

reasonable unless the event windows of the different securities overlap in calendar time. Event 

clustering occurs in our empirical analysis since one event is used for the total sample of banks. As a 

consequence, the covariance between the abnormal returns will not be zero and the distributional 

results of the abnormal returns will not be applicable. Event clustering could lead to biased standard 

errors and higher test statistics which result in over-rejecting the null hypothesis of zero cumulative 

abnormal returns (MacKinlay, 1997). Therefore, it is important to keep this problem in mind when 

interpreting the results and when drawing conclusions. On the other hand, the direction of the bias is 

known. Event clustering leads to a positive bias which implies that insignificant results are effectively 

insignificant with a relatively high degree of certainty. 

4.2 Cross-sectional analysis  

“Theoretical models often suggest that there should be an association between the magnitude of 

abnormal returns and characteristics specific to the event observation” (Campbell et al., 1997, 

p.d173). The most revealing data released by the stress tests are the banks’ sovereign exposures. This 

kind of detailed information at the bank level was not available before the 2010 CEBS stress test. By 

regressing the sovereign exposures on the cumulative abnormal returns of banks, the second part of 

the empirical analysis directly tests the existence of an asset holdings transmission channel during 

the European sovereign debt crisis. The focus lies on exposures to periphery countries as these 

countries were considered as most vulnerable.  

4.2.1 Regression  

The relation between the stock prices of banks and their sovereign exposures around the different 

stress tests and capital exercises is studied via a standard cross-sectional regression and estimated 

with OLS. This is the preferred methodology since both the dependent and explanatory variables are 

given for a fixed moment in time. The fixed moments in time are the disclosure dates of the crisis 

exercises by the CEBS and the EBA. The CEBS 2009 stress test drops out in the second part of the 

empirical analysis as there was only disclosure of aggregate information and no detailed bank-

specific results. The cross-sectional analysis consists of two benchmark regressions:  

Regression 1:  

                                                         (14) 
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where             is the cumulative abnormal return for bank i over the event window [     ], 

             represents the aggregate exposures of bank i to the GIIPS countries,            is the 

Core Tier 1 ratio of bank i,          measures the risk weighted assets of bank i, and     is the 

prediction error. 

Regression 2:  

                                                                      
 
  

         

       
 
  

                                      ( 

where             is the cumulative abnormal return for bank i over the event window [     ], 

         represents the sovereign exposures of bank i to Greece,          represents the sovereign 

exposures of bank i to Ireland,          represents the sovereign exposures of bank i to Italy,          

represents the sovereign exposures of bank i to Portugal,          represents the sovereign 

exposures of bank i to Spain,            is the Core Tier 1 ratio of bank i,          measures the risk 

weighted assets of bank i, and    is the prediction error. 

4.2.2 Dependent variable 

“Frequently the estimated abnormal returns for the sample firms are used as the dependent variable 

in a regression with firm specific variables on the right hand side” (Binder, 1998, p. 116). The 

dependent variable is the cumulative abnormal returns (CARs) calculated in the first part of the 

empirical analysis. Both basic regressions will be conducted four times for each event, once for each 

event window [-2,-1], [0], [+1, +2] and [-2, +2]. This allows for anticipated and delayed market 

reactions to the disclosure of the sovereign exposures. 

4.2.3 Explanatory and control variables 

Sovereign exposures 

The main focus of the second part of the empirical analysis is on the sovereign exposures. Detailed 

information about banks’ sovereign exposures is publicly available on the EBA website. Sovereign 

exposures released in the 2010 stress test, 2011 stress test, 2011 EU capital exercise and 2012 EU 

capital exercise respectively refer to sovereign exposures on banks’ balance sheets on 31 March 

2010, 31 December 2010, 30 September 2011 and 30 June 2012. The figures represent the banking 

groups at the highest level of consolidation, covering all banks’ subsidiaries and branches in foreign 

countries (EBA, 2011d). The reported exposures are the gross direct long exposures. These consist of 

the exposures in both the trading and the banking book of banks. This distinction is important as it 

turned out to be a source of critique on the effectiveness of European stress tests (supra, p. 17). 

(15) 
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Two variables measure the effect of banks’ sovereign exposures. In the first regression, the variable 

exp_GIIPS represents the aggregate amount of sovereign exposures to the GIIPS countries. The 

explanatory variables in the second regression measure the effects of banks’ sovereign exposures to 

an individual periphery country. The sovereign exposure variables are calculated by dividing the 

sovereign exposures by Core Tier 1 capital. Since banks with a higher share of exposures to periphery 

countries have a higher probability of unexpected losses, we expect a negative relationship between 

the abnormal returns and the sovereign exposures to periphery countries. 

Capital  

The first bank-specific control variable measures the capital position (and hence riskiness of a bank). 

There are different means to measure the capital position of a bank. In line with the Basel III 

regulatory framework, we choose to take Core Tier 1 capital which comprises high-quality capital 

instruments. EBA’s definition of Core Tier 1 capital is not completely the same as common equity 

under Basel III. Besides common equity (common shares and retained earnings), EBA’s Core Tier 1 

capital also incorporates existing government support measures (EBA, 2011e).  

Information over banks’ Core Tier 1 capital is reported for each event and refers to the same 

collection dates as the sovereign exposures. The only exception occurs in the 2010 stress test where 

the sovereign exposures relate to 31 March 2010 and the Core Tier 1 capital ratio to 31 December 

2009. Furthermore, only for the 2010 stress test we take Tier 1 capital as a proxy for Core Tier 1 

because Tier 1 capital was not disclosed. For the capital variable, we use the risk weighted Core Tier 1 

ratio by dividing Core Tier 1 capital by RWA. As capital buffers should protect against unexpected 

losses, well-capitalized banks are perceived by the market to withstand market shocks much better 

than other banks. Therefore, we expect a positive relation between Core Tier 1 ratio and abnormal 

returns of banks. 

Risk weighted assets 

The second control variable captures the riskiness (and size) of a bank. Risk weighted assets is a 

measure of the amount of a bank assets, adjusted for risk. Data about the risk weighted assets of 

banks is released in each stress test and capital exercise and refers to the same collection dates as 

the sovereign exposures. Again, the only exception is the 2010 stress test where the data about risk 

weighted assets is collected on 31 December 2009. This control variable is included in the regression 

by taking the natural logarithm of the risk weighted assets expressed in millions of euros. A negative 

relationship between abnormal returns and risk weighted assets is expected. Banks with a higher 

amount of risk weighted assets are more exposed to risky assets, having a higher probability of 

unexpected losses as a consequence.  
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5. Data  

This section presents the data sources used in the empirical analysis. First, we describe the sample of 

banks. Second, we take a closer look at the descriptive statistics for the independent variables. The 

evolution of banks’ sovereign exposures is discussed in the next point. To end with, we plot the 

cumulative abnormal returns against the sovereign exposures to periphery countries to have a first 

idea of the relationship. 

5.1 Sample 

The stress tested banks considered in the empirical analysis depend on three criteria. First of all, only 

those banks are selected that participated in one of the European stress tests or capital exercises. 

Groups of banks were only considered when they covered at least 65% of EU banking system’s total 

assets and 50% of the national banking sectors in each member state (EBA, 2011d). Secondly, banks 

are only included in the final sample when they are listed. In general, when a bank is tracked on 

different stock exchanges, the domestic stock exchange is used as it is typically the one with the 

highest trading volume. Finally, a necessary condition to perform standard hypothesis testing is a 

sufficiently large trading volume of banks’ shares. As a consequence, the Landesbank Hessen-

Thüringen and the Oesterreichische Volksbank AG were left out of the analysis although they were 

listed and participated in the stress tests. Remarkable is that big countries like Germany, Spain and 

France have a relatively small number of banks in the sample. In Germany, this is due to the 

dominance of the German banking sector by public and cooperative banks (‘Landesbanken’, 

‘Sparkassen’ and ‘Volksbanken’) which are generally not listed on the stock exchange. The Spanish 

banking sector is dominated by local savings banks (‘Cajas’) which are typically too small to be listed. 

In the case of France, the three included banks are very large and already represent a large part of 

the French national banking sector. The total dataset consists of 52 publicly traded banks in 20 

countries. The sample size varies across the different stress tests and capital exercises since not all 

information is available for all 52 banks. The banks included in the sample for a specific event are 

listed in table 14 in appendix A. 

5.2 Descriptive statistics 

Table 2 reports the descriptive statistics for the explanatory and control variables. The sovereign 

exposures to periphery countries increase and the capital ratio decreases on average between the 

2010 and 2011 stress test. This is due to the use of Tier 1 capital in the former and Core Tier 1 capital 

in the latter. After the 2011 stress test, exposures to periphery countries decrease substantially, in 

particular to Greece. The Core Tier 1 ratio gradually rises from 9,11% in the 2011 stress test to 

11,55% in the 2012 EU capital exercise. The mean value of the risk weighted assets stays relatively 
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the same over the stress tests and capital exercises. The descriptive statistics indicate that the 

variables cover a large range. The extremes were checked on their correctness. The high maximums 

of the sovereign exposure variables are typically caused by domestic banks. Further, pairwise 

correlations between the variables in the cross-sectional regressions vary between -43,5% and 

51,6%. Only six pairwise correlations are lower or higher than respectively -30% and 30% over all 

stress tests and capital exercises. 

Table 2: Descriptive statistics for the explanatory and control variables 

 Variable Obs. Mean Median Std. Dev. Min Max 
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exp_GIIPS 49 94,84 43,18 140,74 0 806,57 

exp_gr 49 47,06 2,052 136,39 0 806,57 

exp_ie 49 2,59 0,03 7,68 0 48,42 

exp_it 49 26,02 2,47 57,31 0 305,25 

exp_pt 49 6,35 0,42 27,55 0 191,1 

exp_es 49 12,82 0,29 35,31 0 191,3 

ln_RWA 49 11,43 11,44 1,27 8,09 13,94 

T1_ratio 49 10,46 10,20 2,12 7,02 17,09 
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exp_GIIPS 52 121,44 70,86 168,10 0 991,22 

exp_gr 52 51,10 1,55 157,02 0 991,22 

exp_ie 52 7,38 0,06 26,18 0 137,46 

exp_it 52 33,92 2,02 85,35 0 515,37 

exp_pt 52 9,59 0,27 36,02 0 183,33 

exp_es 52 19,45 0,89 52,34 0 223,45 

ln_RWA 52 11,34 11,46 1,33 8,12 16,62 

CT1_ratio 52 9,11 8,72 2,54 3,71 18,49 
        

2
0

1
1

 E
U

 c
ap

it
al

 

ex
er

ci
se

 

exp_GIIPS 44 68,69 24,59 83,64 0 309,25 

exp_gr 44 8,55 0,39 27,44 0 132,95 

exp_ie 44 4,68 0,08 13,52 0 66,35 

exp_it 44 30,79 5,14 63,81 0 305,19 

exp_pt 44 10,77 0,24 36,64 0 185,40 

exp_es 44 13,88 0,77 43,10 0 215,75 

ln_RWA 44 11,49 11,51 1,34 8,14 13,72 

CT1_ratio 44 10,31 9,31 3,45 5,82 23,86 
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exp_GIIPS 42 57,19 18,37 81,12 0 293,14 

exp_gr 42 1,16 4.86E-05 5,49 0 35,21 

exp_ie 42 5,63 0,07 17,18 0 83,32 

exp_it 42 30,82 1,48 73,69 0 288,62 

exp_pt 42 8,21 0,08 29,25 0 158,59 

exp_es 42 11,35 0,04 36,78 0 165,35 

ln_RWA 42 11,44 11,43 1,36 8,16 13,73 

CT1_ratio 42 11,55 10,89 2,85 4,43 20,46 

Note: This table contains the descriptive statistics for the independent variables used in the second part of the empirical 

analysis. Exp_GIIPS measures the aggregate sovereign exposures to the GIIPS countries (in percentage of Core Tier 1 

capital). Exp_gr, exp_ie, exp_it, exp_pt, and exp_es respectively measure the exposure of a bank to Greece, Ireland, Italy, 

Portugal and Spain (in percentage of Core Tier 1 capital). Ln_RWA is the natural logarithm of the risk weighted assets 

expressed in millions of euros. The capital position of a bank is captured by the ratio of Core Tier 1 capital over risk 

weighted assets (in percentage). Except for the 2010 CEBS stress test is this Tier 1 capital over risk weighted assets. 
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5.3 Sovereign exposures over time  

The focus of the second part of the empirical analysis lies on the sovereign exposures of banks. In 

order to understand the dynamics of this variable, table 3 shows the evolution of the sovereign 

exposures of stress tested banks from March 2010 to June 2012. Table 3 splits the numbers by 

country and makes a distinction between two groups of euro area countries: the core countries 

(Austria, Belgium, France, Germany and the Netherlands) and the periphery countries (Greece, 

Ireland, Portugal, Spain and Italy). The countries’ numbers are calculated by aggregating the 

exposures of their domestic banks. Though the selected banks are representative for the most 

important banks in a country, the aggregate figures of national banking systems differ.  

Remarkable in the European sovereign debt crisis is that we do not have isolated countries but 

strongly interconnected economies. Banks’ exposures to sovereigns could greatly speed up financial 

contagion. Banks hold huge amounts of sovereign debt securities on their balance sheets before and 

during the crisis. According to BIS (2011), the fact that most of these banks’ sovereign exposures are 

in the form of bonds instead of loans is a major difference between former crises and the European 

sovereign debt crisis. First, sovereign bonds are appealing in both normal times and crisis times as 

they can be easily used as collateral on the interbank market and for central bank emergency 

lending. Second, the Capital Requirements Directive (CRD), which translates the Basel accords into 

the European law, stipulates a zero risk weight for exposures to member states’ sovereign debt in 

domestic currency. Hence, the vast majority of banks did not hold capital against government bonds 

issued by European Union member states, regardless of the actual riskiness of these exposures. 

Third, the CRD exempts sovereign debt from the 25% limit on large exposures that exists for all other 

assets. The large exposure regime states that the amount of exposure that a bank can have to a 

single counterparty should not be more than 25% of their capital (Popov and van Horen, 2013).  

Although the reasons why EU banks hold so much sovereign debt are clear, these do not clarify why 

EU banks exhibit such a strong home bias in their sovereign debt portfolios. Historically, the home 

bias decreased after the introduction of the European Monetary Union (EMU). The euro eliminated 

the exchange rate risk for foreign euro-denominated bonds and triggered significant cross-border 

bond investments within the Eurozone. Nevertheless, the home bias persisted and was stronger for 

periphery countries at the beginning of the crisis (Battistini, Pagano and Simonelli, 2013). Table 3 

indicates that the average home bias was 34,5% for banks in the core countries against 74,3% for 

banks in the periphery countries in March 2010. The home bias revived during the European 

sovereign debt crisis. Table 3 shows that the absolute amount of domestic sovereign debt as well as 

the ratio of domestic to total sovereign exposures rose for banks in both core and periphery 

countries between March 2010 and June 2012. Although it was already high in June 2010, the home 

bias increased more for periphery banks (74,3% to 79,5%) than for banks in the core countries (34,5% 
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to 38,1%) between March 2010 and June 2012. This result is particularly driven by the nominator 

(amount of domestic sovereign exposures), rather than by the denominator (total amount of 

sovereign exposures). The domestic sovereign exposures of core banks rose with 25,4% (from 267,4 

to 335,5 billion euros) over the different stress tests and capital exercises, whereas domestic 

sovereign exposures of periphery banks rose with only 12,6% (from 157,7 to 177,6 billion euros). 

An explanation of this different behavior is given by Battistini et al. (2013). They sort out the impact 

of an increase in common-factor risk and country-specific risk. Banks in both core and periphery 

countries react to common risk factors by increasing their domestic exposures. This is an indication 

of a turn-back-home effect when systemic risk increases. Banks in the Eurozone increase their home 

bias due to increased euro collapse risk and currency redenomination fears. Furthermore, they state 

that periphery banks respond to country risks by increasing their domestic exposures whereas core 

banks do not. This second finding could point at the existence of a moral suasion and/or carry-trade 

effect. Moral suasion occurs when sovereigns put some explicit or implicit pressure on banks to 

invest in domestic debt. The fact that Portugal attempted to place more public debt with its domestic 

banks in early 2011 before Portugal decided to request EU assistance through the European Financial 

Stability Facility (EFSF) is an example of moral suasion (Arnold, 2012). Also recent evidence of the 

carry-trade effect can be found. The ECB’s long-term refinancing operations in December 2011 and 

February 2012 injected about 1 trillion euros into the banking system at an initial interest rate of 1% 

at that time.10 This allowed banks to invest in high-yielding government bonds and to benefit from 

the interest-rate differential. Table 3 indicates that this led to an augmented home bias between 

September 2011 and June 2012, in particular for Spanish and Italian banks. This refers to the ‘Sarkozy 

carry-trade effect’ as former President Sarkozy openly suggested that banks should use the easy ECB 

money to buy government bonds. Substantial evidence of this kind of carry-trade behavior during the 

crisis is found by Acharya and Steffen (2013). 

A second conclusion that can be drawn from table 3 is that the exposures from core banks to 

periphery countries are generally low. The average share of GIIPS debt of the banks in the core 

countries decreased from 26,8% in March 2010 to 15,0% in June 2012. A similar pattern can be found 

for the periphery banking sectors. The exposures to GIIPS countries other than the home country are 

small. A third conclusion is that banks in core countries try to reduce risks stemming from sovereign 

debt holdings by reducing exposures expressed in both absolute amounts (at least after December 

2010) and in terms of high-quality Core Tier 1 capital. On the contrary, periphery banks countries 

increased their total sovereign debt exposures from 359,6 billion euros in March 2010 to 421,8 billion 

euros in June 2012. Their strategy focused on increasing the amount of Core Tier 1 capital.  

                                                           
10

 Since then, interest rates on these funds has decreased to 0,75%. 
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Table 3: The evolution of banks’ sovereign exposures  from the CEBS 2010 stress test to the 2012 EU capital exercise 

 

 

Publication 

date  
CEBS 2010 stress test  EBA 2011 stress test  EU capital exercise 2011  EU capital exercise 2012  

Collection 

date 
31 March 2010 31 December 2010 30 September 2011 30 June 2012 

Country  
Total 

(bn euro) 

Domestic 

(bn euro) 

Domestic 

(%) 

Total  

(bn euro) 

Domestic 

(bn euro) 

Domestic 

(%) 

Total 

 (bn euro) 

Domestic 

(bn euro) 

Domestic  

(%) 

Total  

(bn euro) 

Domestic 

(bn euro) 

Domestic 

(%) 

AT 38,1 9,9 26,1% 43,1 13,0 30,1% 39,1 10,2 26,0% 40,1 10,1 25,2% 

BE 50,7 21,9 43,1% 54,7 24,6 45,0% 47,2 21,1 44,7% 45,3 22,1 48,7% 

DE 127,3 63,1 49,6% 144,2 73,8 51,2% 131,8 65,6 0,498% 114,6 56,9 49,9% 

FR 191,0 58,6 30,7% 271,5 72,2 26,6% 218,7 66,1 30,2% 198,3 70,4 35,5% 

NL 46,7 4,2 9,0% 76,2 22,2 29,1% 72,8 19,2 26,4% 67,5 18,1 26,9 

Core 

countries 
453,8 157,7 34,7% 589,7 205,8 34,9% 509,6 182,2 35,8% 465,8 177,6 38,1% 

GR 60,9 56,1 92,3% 58,2 54,4 93,5% NaN NaN NaN NaN NaN NaN 

IE 10,9 5,3 48,9% 17,5 10,6 60,5% 16,1 10,0 62,4% 14,4 11,2 78,1% 

IT 196,4 144,9 73,8% 209,6 163,9 78,2% 202,4 156,1 77,1% 240,3 184,1 76,6% 

PT 12,4 6,9 55,9% 17,3 13,0 75,0% 18,5 15,2 82,6% 18,2 15,8 86,9% 

ES 139,9 110,3 78,9% 130,1 110,6 85,0% 146,7 114,2 77,9% 148,9 124,4 83,6% 

Periphery 

countries 
359,6 267,4 74,3% 374,5 298,1 79,6% 383,7 295,5 77,0% 421,8 335,5 79,5% 
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Table 3: Cont. 

Publication 

date  
CEBS 2010  EBA 2011  EU capital exercise 2011  EU capital exercise 2012  

Collection 

date 
31 March 2010 31 December 2010 30 September 2011 30 June 2012 

Country  
GIIPS  

(bn euro) 

GIIPS 

(%)  

CT1 capital 

(bn euro) 

GIIPS  

(bn euro) 

GIIPS  

(%)  

CT1 capital 

(bn euro) 

GIIPS  

(bn euro) 

GIIPS 

(%)  

CT1 capital 

(bn euro) 

GIIPS 

(bn euro) 

GIIPS 

(%)  

CT1 capital 

(bn euro) 

AT 2,9 7,6% NaN 1,7 3,9% 18,1 1,1 2,8% 17,9 0,2 0,5% 19,7 

BE 10,9² 21,5% NaN 7,9 14,4% 11,7 4,9 10,4% 17,9 1,8 4,0% 19,7 

DE 32,4 25,4% NaN 32,6 22,6% 57,1 23,1 17,5% 57,8 25,8 22,5% 63,7 

FR 63,3 33,1% NaN 76,1 28,0% 129,4 57,3 26,2% 140,6 37,7 19,0% 147,2 

NL 11,9 25,5% NaN 11,2 14,7% 30,9 6,1 8,4% 30,7 4,3 6,3% 33,7 

Core 

countries  
121,4 26,8% NaN 129,5 22,0% 247,2 92,5 18,2% 264,9 69,8 15,0% 284,0 

GR 56,3 92,4% NaN 54,7 94,0% 22,8 NaN NaN NaN NaN NaN NaN 

IE 6,7 61,5% NaN 12,1 69,1% 10,7 10,4 64,6% 27,0 11,5 79,9% 22,6 

IT 148,6 75,7% NaN 169,2 80,7% 80,2 161,8 79,9% 93,4 188,0 78,2% 104,4 

PT 10,4 83,8% NaN 16,0 92,4% 10,2 17,8 96,2% 11,1 17,4 95,6% 16,3 

ES 125,2 89,5% NaN 121,0 93,0% 73,6 123,7 84,3% 71,4 133,0 89,3% 95,7 

Periphery 

countries 
290,9 80,9% NaN 318,3 85,0% 174,7 313,7 81,8% 202,9 349,9 83,0% 239,0 

Source: Based on data from the EBA 

Note: Banks included in the table participated in each crisis exercise from the 2010 CEBS stress test until the 2012 EU capital exercise. The total sample contains 28 banks. 

The specific banks included for each country could be deduced from table 14 in appendix A. 
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5.4 Scatterplots and expectations  

In a first attempt to analyze the relationship between banks’ stock prices and sovereign exposures, 

we plot the cumulative abnormal returns of banks over the event window [-2,+2] against their 

aggregate exposures towards GIIPS countries (in percentage of Core Tier 1 capital). The graphical 

analysis is limited to the cumulative abnormal returns over the event window [-2, +2] and to the 

aggregate GIIPS exposures to be able to provide a concise and clear overview. Noteworthy in the 

graphs is that banks that hold more than 100% of GIIPS exposures in terms of Core Tier 1 capital are 

mainly located in the periphery countries and in Cyprus. 

Figure 3 and 4 show both mainly positive CARs. They also reveal no strong correlation between the 

two variables. This would imply that financial markets do not pay attention to overexposed banks to 

GIIPS sovereigns around the 2010 CEBS stress test and the 2012 EU capital exercise.  

Figure 3: Scatterplot for the 2010 CEBS stress test Figure 4: Scatterplot for the 2011 EBA stress test

      

Source: Graphs based on data from Datastream and the EBA 

A different conclusion can be drawn from the patterns in figure 5 and 6. Most banks were confronted 

with negative abnormal returns around the disclosure of the results. Moreover, the graphs seem to 

reveal a (weak) negative correlation between the CARs and the aggregate exposure to GIIPS 

countries. This negative correlation would be in line with our expectations as we expect that the 

probability of unexpected losses is higher for banks with a large amount of exposures to periphery 

countries.  
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Figure 5: Scatterplot for the 2011 capital exercise Figure 6: Scatterplot for the 2012 capital exercise 

 

Source: Graphs based on data from Datastream and the EBA 

Overall, as the stress tests and capital exercises expose different correlation patterns, the graphical 

analysis suggests that exposures to periphery countries have no immediate connection with the 

cumulative abnormal returns. Banks’ market valuation seems to be mainly driven by other 

determinants. However, these scatterplots leave out a number of important bank-specific control 

variables. Therefore, as a robustness check of this graphical result, we conduct a regression analysis 

to study the role of the sovereign exposures to all five periphery countries in banks’ market valuation 

while simultaneously controlling for banks’ capital positions and their riskiness.  
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6. Results  

In this section, we discuss the main findings of our empirical analysis. It is necessary to keep in mind 

that we are working with abnormal returns which can only be produced by unexpected news. 

Unexpected news is news that differs from market expectations. Objectively weak results of a stress 

test could still generate positive abnormal returns when the results are better (or less worse) than 

expected. 

6.1 Event study 

The event study methodology is applied to all European stress tests and capital exercises for three 

groups: stress tested banks, the GIIPS banks and the non-GIIPS banks in the sample. A distinction is 

made between four event windows ([-2,-1], [0], [+1,+2] and [-2,+2]) to capture the different stages 

around the event. The graphical analysis of the cumulative average abnormal returns (CAAR) for each 

exercise is represented in appendix B. This is not explicitly discussed in this section but can be useful 

in interpreting the results.  

The 2009 CEBS stress test 

The empirical results in table 4 show no significant market reaction prior to the 2009 CEBS stress test 

and on the day of the disclosure of the results. This could be due to the very small amount of 

available information leading up to the stress test. The CEBS did not reveal the main specifications of 

the stress test or the sample of stress tested banks. On the contrary, the post-event abnormal 

returns of the stress tested banks were negative and significant for the stress tested banks. A 

potential explanation is that financial markets were disappointed about the stress test’s features. 

Especially the absence of detailed results at the bank level was seen as a missed opportunity to 

restore market confidence. This post-event negative market reaction induced a negative and 

statistically significant reaction over the event window [-2,+2]. Caution is required when interpreting 

these highly significant results due to event clustering (supra, p. 27). The market reaction was minor 

with a CAAR of only 1,63% over the five-day event window. It appears that financial markets did not 

pay too much attention to the 2009 stress test. No significant difference is notable when looking at 

GIIPS and non-GIIPS banks. The results of both subgroups were similar to those of the full sample of 

stress tested banks.  
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Table 4: Cumulative average abnormal returns (CAAR) around the 2009 CEBS stress test  

[-2, -1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks -0,0071 -1,507 0,0015 0,523 -0,0114*** -2,918 -0,0163*** -3,850 

GIIPS -0,0026 -0,308 0,0028 0,491 -0,0109 -1,301 -0,0108 -1,345 

Non-GIIPS -0,0093 -1,619 0,0009 0,266 -0,0116** -2,722 -0,0190*** -3,571 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level  

Note:  The sample of stress tested banks used for the 2009 stress test includes 39 banks that participated in 

each stress test and capital exercise. The specific banks could be deduced from table 14 in appendix A. 

 

The 2010 CEBS stress test 

The results for the 2010 CEBS stress test in table 5 were revealing. It seems that financial markets 

were optimistic about the disclosure event which resulted in positive and significant abnormal 

returns for the stress tested banks over the event window [-2,-1]. On the day of the release, banks 

experienced on average a substantial negative abnormal return of -2,49%. The results of the stress 

test were released on a Friday evening. The stock markets in Europe and Asia were already closed so 

investors could only react directly to the results on the next trading day, Monday. Therefore, the 

negative market reaction on the event day itself could be caused by uncertainty over the results of 

the stress test. The post-event days [+1,+2] resulted in a strongly positive market response. 

Stimulated by these post-event days, the whole five-day event was positive and highly significant at 

the 1%-level. The 2010 stress test was an important event as the shareholders of the stress tested 

banks were rewarded with an abnormal return of approximately 7,54% over the five-day event 

window. The results for the GIIPS and non-GIIPS banks were similar to these of the full sample of 

stress tested banks.  

The positive results of the event study suggest that the markets were alleviated about the stress test 

results. These results were quite mild as only 7 banks failed the test. It appears that financial markets 

had faith in banks’ financial soundness. This argument is refuted by Claes et al. (2012). At that time, 

banks were seen as problematic and market views were pessimistic about banks’ financial positions. 

However, the detailed disclosure of bank-specific numbers showed that the actual results were 

better than the market expectations. This was a positive surprise and reduced market uncertainty. 

The outcome of Claes et al. (2012) is consistent with our empirical results. They find a significant 

positive market reaction over the 20-day window before the event with a CAAR of 8,06%. They 
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attribute the anticipated market reactions to news leaked by the media.11 The CAAR over the whole 

40-day event period remains strongly positive with 10,31%. Our empirical results are in line with 

those of Alves et al. (2013) who observe a CAAR of 4,58% over the [+1,+5] period. Our findings are 

also confirmed by Cardinali and Nordmark (2011). They find a positive and significant CAAR of 1,30% 

on day one after the disclosure event but an insignificant CAAR of only 0,40% for the whole event 

window [-1,+1]. As shown in figure 8 in appendix B, we also find a significant CAAR on day one of 

around 1,50 %. The strong positive abnormal returns above 7% over the event window [-2,+2] are 

due to the inclusion of the second day after the event day in our analysis. It becomes clear from 

figure 8 that the abnormal returns of stress tested banks rose with 6% to 8% on the second trading 

day.  

Table 5: Cumulative average abnormal returns (CAAR) around the 2010 CEBS stress test  

[-2, -1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks 0,0164*** 6,431 -0,0249*** -8,959 0,0839*** 11,185 0,0754*** 9,548 

GIIPS 0,0150*** 4,114 -0,0300*** -7,238 0,0974*** 7,275 0,0824*** 5,940 

Non-GIIPS 0,0311*** 4,886 -0,0212*** -5,792 0,0738*** 9,035 0,0701*** 7,624 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level 

 

The 2011 EBA stress test 

Table 6 focuses on the 2011 EBA stress test. Starting with the days prior to the disclosure event, we 

find that the CAAR was negative and significant at the 5%-level for the stress tested banks. Similar 

negative abnormal returns of around 1% are found on the event day itself. For the post-event days, 

the significant negative effect disappeared. It appears that most of the negative effects were already 

incorporated. Overall, we found negative and significant abnormal returns over the five-day event 

window. The negative market reaction was still quite mild with a CAAR of -2,60%.  

The distinction between GIIPS and non-GIIPS banks yields valuable information to understand the 

impact of the 2011 stress test. The abnormal returns for GIIPS banks in the period before the event 

date had a sizeable negative effect. In contrast, the negative reaction for non-GIIPS banks was very 

small and not significant. A possible explanation could be that financial markets reacted to news 

leaks or rumors prior to the disclosure event. In particular, GIIPS banks were seen as the biggest 

                                                           
11

 Reuters announced on 29 June 2010 that three German banks (including Deutsche Bank) passed the stress test. On 6 July 
2010, Reuters reported that France and Sweden joined other countries like Germany, Spain and Austria in saying that 
everything was fine with their country’s banks in the stress test. 
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problems. Non-GIIPS banks were considered to be resilient enough to market shocks. The 

(anticipated) market response is in line with the actual outcome of the 2011 stress test that six of the 

eight failed banks in the stress test were GIIPS banks (five Spanish and one Greek bank). If we look at 

the disclosure date, abnormal returns were negative and significant for both GIIPS and non-GIIPS at 

respectively the 1%-level and the 10%-level. The post-event period seems to be a non-reaction for 

both groups. Like in the 2010 stress test, the results were disclosed on a Friday evening after the 

closure of the European stock markets. It looks like most of the negative effects of the 2011 stress 

test were already incorporated before the disclosure of the results.12 Overall, for the five-day event 

window [-2,+2], GIIPS banks experienced significant decreasing stock prices. This effect was almost 

three times as strong for GIIPS banks with a CAAR of -4,14% in comparison with the -1,47% of non-

GIIPS banks. Although the event had a substantial impact on GIIPS banks, the 2011 stress test 

appears to be rather unimportant for non-GIIPS banks. Banks located in the periphery countries were 

considered to be more problematic than non-GIIPS banks.  

Ahmed et al. (2011) find a strongly negative market reaction on the first trading day after the 

disclosure of the results of the 2011 stress test. This is consistent with our results. Figure 9 in 

appendix B clearly shows that the stock prices of banks decreased on average with two to three 

percent on the first trading day. The reason why the negative CAAR of the event window [+1,+2] in 

our empirical analysis is small and not significant is because of the rally of the stock market on the 

second trading day. Our empirical findings do not completely align with other literature. Although 

Alves et al. (2013) also find negative abnormal returns for banks before the event, a positive and 

statistically significant CAAR was found for the period after the event. A possible reason that could 

explain these different findings is that Alves et al. (2013) consider much larger event windows 

running from ten days before the event until ten days after the event. Another conflict arises with 

the results of Petrella and Resti (2013). Using comparable samples, estimation windows and event 

windows, they find positive (but not significant) abnormal returns for the event windows [-2,-1] and 

[-2,+2]. These different results could be due to the use of a different market index in calculating the 

expected returns. Their market model is based on national stock market indices instead of a world 

index. 

 

 

                                                           
12

  More precise, the non-reaction for both GIIPS and non-GIIPS banks over the [+1,+2] event window was the result of a 

significant negative effect on day one and a strong rally of the abnormal returns on day two. This is clear from figure 9 in 
appendix B. 
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Table 6: Cumulative average abnormal returns (CAAR) around the 2011 EBA stress test  

[-2, -1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks -0,0109** -2,649 -0,0115*** -3,389 -0,0036 -0,950 -0,0260*** -3,853 

GIIPS -0,0236*** -3,293 -0,0132* -1,755 -0,0046 -0,946 -0,0414*** -3,528 

Non-GIIPS -0,0016*** -0,378 -0,0102 -4,649 -0,0028 -0,510 -0,0147* -1,977 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level 

 

The 2011 EU capital exercise 

Next, we examine the results of the event study for the 2011 EU capital exercise in table 7. The CAAR 

of the stress tested banks was negative and highly significant at the 1%-level over the event window 

[-2,-1]. The negative market reaction in the prelude of the results could have three causes. As part of 

a learning process, financial markets could draw conclusions from previous exercises. Previous 

exercises did not turn out to be very effective and did not succeed in fully reassuring the markets. 

Secondly, the negative market reaction could be caused by news leaks or rumors over the results. A 

third important argument that could explain the negative abnormal returns in the pre-event days is 

the so-called dilution effect. Dilution occurs when the value of existing shares decreases due to the 

issuing of additional shares by the company. This channel could have played especially in the EU 

capital exercise 2011 as banks were forced to build a 9% Core Tier 1 capital buffer next to a buffer 

against sovereign debt risk. This could have led to depressive effects on banks’ share prices. The 

disclosure event itself did not lead to significant effects. Then again, abnormal returns were negative 

and significant at the 1%-level for the two trading days after the event date. Generally, the 2011 EU 

capital exercise provided valuable new information to the markets which resulted in a negative and 

sizeable CAAR of -4,22% over the five-day window for the stress tested banks. 

The abnormal returns exhibit a similar pattern for both GIIPS and non-GIIPS banks over each event 

window. Though, the size of the effect is larger for banks located in the periphery countries. the 

CAAR for GIIPS banks was -5,65% against -3,55% for non-GIIPS banks over the five-day event window 

[-2,+2]. This indicates that especially the results of GIIPS banks were worse than expected by the 

financial markets, giving rise to a stronger dilution effect. Six Greek banks had an initial shortfall of 30 

billion euros. This is also clear when looking at the share of other periphery banks in the initial 

aggregate shortfall of 76 billion euros. The strong negative market reaction seems to be driven by 

Spanish and Italian banks which represented approximately 41,5 billion euros (EBA, 2012). 
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Table 7: Cumulative average abnormal returns (CAAR) around the 2011 EU capital exercise 

 

[-2, -1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks -0,0272*** -5,826 0,0099 1,439 -0,0248*** -4,531 -0,0422*** -4,438 

GIIPS -0,0346*** -4,4003 0,0043 0,894 -0,0262 -1,679 -0,0565*** -3,388 

Non-GIIPS -0,0238*** -4,123 0,0125 1,266 -0,0242*** -4,291 -0,0355*** -3,073 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level 

 

The 2012 EU capital exercise 

Finally, the empirical results for the EU capital exercise 2012 are presented in table 8. Remarkable 

were the positive abnormal returns before the disclosure of the results. This is in stark contrast with 

the negative pre-event stock market reactions in the previous two exercises. However, the size of the 

positive reactions was quite mild with a CAAR of 1,36% over the [-2,-1] window for the stress tested 

banks. No significant reaction was notable on the disclosure day itself. The abnormal returns on the 

trading days after the event were strongly positive and significant at the 1%-level. As a result, the 

market response over the five-day event window was positive and significant at the 1%-level. This 

proved to be an economically sizeable reaction as the CAAR was 5,36% for all stress tested banks. No 

significant difference is notable between the two subgroups as they were both positive in each event 

window.  

These findings point to two possible explanations. First, it could be that the recapitalization efforts by 

the banks were well received by the markets. The total recapitalization, including capital injections 

realized in Greek and Spanish banks, reached 200 billion euros by 30 June 2012. This was more than 

banks’ initial shortfall in December 2011. However, there was critique by analysts that the 

recapitalization needed to be around 600 and 800 billion euros to reassure the financial markets 

(Vestergaard and Retana, 2013). Another explanation is that the positive market reaction was not 

related to the results. The positive market reaction could just be part of the positive flow after 

Draghi’s ‘whatever it takes’ speech on 26 July 2012 in London and after the announcement of the 

Outright Monetary Transactions program (OMT) on 2 August 2012. The ECB promised to do 

‘whatever it takes’ using potentially unlimited sovereign bond purchases to preserve the Eurozone. 

This seems a plausible explanation as the estimation window of the market model regressions 

already starts on 11 April 2012. Consequently, the normal or expected returns do not fully capture 

the upward trend on the stock markets after the Draghi speech and the announcement of OMT. 
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These two explanations are tested by repeating the event study for the 2012 EU capital exercise with 

a different estimation window. The adjusted estimation window begins on the day of the Draghi 

speech, 26 July, instead of the initial 11 April. Further, the Draghi speech and OMT were very 

important events for the EU market. Figure 13 in appendix C indicates that the world index 

(TOTMKWD) from Datastream, which is used as the market index in the event study, not adequately 

reflects the effects of the Draghi speech and OMT on EU banks. We correct this by using the EU index 

(TOTMKEU) from Datastream as the market index when calculating the normal or expected returns.13 

Table 9 shows the results of the event study based on the adjusted estimation window and the EU 

index as market index. The hypothesis that markets were optimistic about banks’ recapitalization 

efforts can be rejected since no significant abnormal returns are caused directly by the event. It 

appears that the 2012 capital exercise provided no valuable information to the markets. The positive 

abnormal returns in table 8 were driven by the positive flow on the stock market after the Draghi 

speech and OMT. The 2012 EU capital exercise was overruled by other important events preceding 

the disclosure of the results.  

Table 8: Cumulative average abnormal returns (CAAR) around the 2012 EU capital exercise  

[-2, -1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks 0,0136*** 2,864 0,0005 0,143 0,0396*** 6,421 0,0536*** 4,703 

GIIPS 0,0145 1,451 0,0009 0,204 0,0488*** 4,854 0,0624*** 3,211 

Non-GIIPS 0,0131** 2,520 0,0011 0,260 0,0350*** 4,520 0,0492*** 3,455 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level 

 

Table 9: Cumulative average abnormal returns (CAAR) around 2012 EU capital exercise (based on the 

adjusted estimation window and the EU index as market index) 

[-2, 1] [0] [+1,+2] [-2,+2] 

CAAR   CAAR   CAAR   CAAR   

Stress tested banks -0,0072 -1,461 0,0057* 1,753 0,0094 1,402 0,0075 0,640 

GIIPS -0,0133 -1,195 0,0051 1,071 0,0080 0,672 -0,0016 -0,072 

Non-GIIPS -0,0041 -0,839 0,0060 1,391 0,0101 1,222 0,0120 0,866 

* significant at the 10%-level, ** significant at the 5%-level and *** significant at the 1%-level 

 

 

                                                           
13

 TOTMKEU consists of approximately 1950 EU stocks. 
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6.2 Cross-sectional analysis  

The event study reveals no significant differences between GIIPS banks and non-GIIPS banks around 

the disclosure of the results. Consequently, the cross-sectional regression analysis for each event 

over the four event windows is only conducted for the sample of stress tested banks. Column one 

and two of each event window in the result tables 10, 11, 12 and 13 respectively reflect equation (14) 

and (15). Column three of each event window estimates equation (15) but with a restricted sample. 

We control for the location of a bank by excluding the banks located in one of the GIIPS countries 

since we found that a large share of the exposures to GIIPS countries is held by banks located in the 

GIIPS countries. 

The 2010 CEBS stress test 

Table 10 shows the results of the cross-sectional analysis for the 2010 CEBS stress test. The first 

column of each event window shows mixed results for the effect of GIIPS exposures on banks’ 

abnormal returns. The market reaction before the results and on the event day itself was negative 

and in line with our expectation. Higher exposure to periphery countries leads to more negative 

abnormal returns. We have to bear in mind that the disclosure of the results happened in the 

evening when European and Asian stock markets were closed. Therefore, the negative reaction on 

day 0 occurred without knowledge of the results. Remarkable is that this effect switched to a positive 

one in the two trading days after the results. This post-period positive effect induced a positive and 

statistically significant effect over the five-event window. This positive relation could mean that 

financial markets rewarded banks for holding GIIPS exposures. However, as mentioned by Claes et al. 

(2013), banks were still pessimistic about the situation of GIIPS countries. The strong positive market 

response is attributable to the ‘better-than-expected’ results which reduced market uncertainty 

about banks’ sovereign debt portfolios.  

Several conclusions can be drawn from the regression analysis including individual exposures to 

periphery countries in the columns 2 of table 10. First, a significant effect is notable for exposures to 

Greece. Like the effect of aggregate GIIPS exposures, this is negative in the pre-event period and 

positive in the post-event period. Being statistically significant at the 1%-level over the [-2,+2] event 

window, exposures to Greece were a main determinant of banks’ market valuation. It appears that 

financial markets attached great importance to identifying banks’ sovereign debt portfolios to 

Greece. Greece was really seen as problematic at the end of 2009 when the newly elected Greek 

government acknowledged that the actual deficit was much larger than reported. The 2009 deficit of 

3,7% was revised to 12,7% of GDP. This deficit rose even further to 15,7% after the final calculation 

by Eurostat’s standardized calculation method. Besides the alarming debt level, Greece became 
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isolated from the financial markets as their long-term interest rate rose and rating agencies slashed 

Greece’s credit rating to junk bond status. On 2 May 2010, the Troika decided to grant a three-year 

financial aid program of 110 billion euros on the condition that the Greek government implemented 

severe austerity measures. These austerity plans led to massive protests and riots throughout 

Greece. Yet, the economic impact of Greek exposures on banks’ abnormal returns over the five-day 

event window was still quite mild. Holding Greek exposures amounting to 100% of a bank’s Core Tier 

1 capital would lead to a two percentage point increase of the abnormal returns. A second finding is 

that very limited evidence can be found of sovereign exposures to other periphery countries as a 

driver of banks’ market valuation. Most signs are positive in the post-event period and the whole 

five-day window because of the better-than-expected reported results, though these effects are not 

significant. Thirdly, when we exclude banks located in one of the GIIPS countries in the third column 

of each event window, we basically find results that are no longer significant. This means that banks 

outside the five periphery countries were not significantly influenced by exposures to the periphery 

countries. 

Claes et al. (2012) apply the CARs of stress tested banks over the 41-day event window around the 

2010 CEBS stress test as the dependent variable in their cross-sectional analysis. They also find 

opposite signs of the bank-specific explanatory variables since the market expected much worse than 

the actual results. Our empirical findings are not completely in line with Arnold (2013). He finds that 

heavily exposed banks to periphery countries were hit harder during the May 2010 crisis by using 

data about sovereign exposures released in the context of the 2010 CEBS stress test. The opposing 

effect of GIIPS exposures is possible as Arnold examines the May 2010 crisis while this thesis focus on 

the days around the 2010 stress test in July.  

The 2011 EBA stress test 

Findings for the 2011 stress test in table 11 are in line with our expectations. The exposure to GIIPS 

countries had a negative sign in each event window. A higher level of GIIPS exposures would lead to 

lower abnormal returns. GIIPS exposures were always highly significant at the 1%-significance level 

except in the two trading days after the event date. This could point at the fact that many of the 

negative effects related to holding GIIPS exposures were already incorporated in the stock prices.  

The second columns in table 11 confirm that this negative relationship holds when looking at the 

individual exposures. Again Greece played a negative and significant role in banks’ stock market 

valuation in the pre-event period and on the event day itself. This changed to a positive sign (but 

insignificant) in the following trading days. Financial markets could be positively surprised about 

banks’ sovereign debt holdings of Greece. Between the 2010 and 2011 stress test, many banks got 
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already rid of their Greek exposures for a large part. Nevertheless, the coefficient was still negative 

and significant over the five-day event window. The crisis was far from over in Greece. Debt levels 

and long-term interest rates kept on rising and rating agencies lowered Greece’s credit rating even 

further in comparison with 2010. Though, similar to the previous stress test is that the economic 

impact on banks’ abnormal returns was limited as the coefficient of Greek exposures over the [-2,+2] 

event window is relatively small. Interesting is that the market perception about Portuguese debt 

also became relevant after the release of the results. The level of Portuguese exposures was not 

important before the event date, but changed after the disclosure of the results. The impact over the 

five-day event window was negative at the 1%-significance level and was economically sizeable. An 

exposure to Portugal amounting to 100% of a bank’s Core Tier 1 capital would lead to a decrease of 

the abnormal returns by 3,5 percentage points. Portugal became an issue in 2011 after the 

Portuguese public debt skyrocketed above 120% of its GDP. In May 2011, Portugal received a 78 

billion euros bailout package of the Troika to stabilize its public finances. Further, exposures to Italian 

and Irish debt were only significant for banks in respectively event window [+1,+2] and [0]. A 

negative sign is found for Italian debt which could reflect the political problems in Italy. The 

coefficient of Irish sovereign exposures has a positive sign. This could mean that financial markets 

had positive views about the progress of Ireland in dealing with the crisis since Ireland was one of the 

first countries hit by the crisis. Nonetheless, Irish and Italian debt are not considered as key factors 

over the five-day event window. Holdings of Spanish debt did not matter at all for banks’ market 

valuation around the stress test results. Political stability in Spain meant that Spanish debt was not 

an issue. Column 3 of each event window controls for the location of a bank. Apparently, sovereign 

exposures did not play a significant role anymore in banks’ abnormal returns. Banks in the core 

countries seemed not to be heavily affected by exposures to GIIPS countries.  

Wolff (2011) and Angeloni and Wolff (2012) largely come to the same conclusions. Both studies find 

evidence of a clear link between Greek debt holdings and banks’ stock market valuation. Wolff (2011) 

investigates the period after the 2011 stress test (July-October) and finds a negative and highly 

significant relationship. Angeloni and Wolff (2012) build further on this analysis and confirm this 

negative and significant relationship for the period preceding the 2011 stress test (April-July). 

Furthermore, only limited significant effects of Irish and Italian debt under certain specifications 

arose in both studies. Spanish debt did not matter. These studies also stress the importance of banks’ 

location as the significance of most effects fades away after controlling this. The only notable 

dissimilarity is the role of Portuguese debt. Whereas Wolff (2011) and Angeloni and Wolff (2012) say 

that banks were not heavily affected by the level of exposures to Portugal, we find a significant 

negative effect in the post-event period and over the whole five-day period. This difference is 



48 
 

probably due to the different intention of the studies. The studies of Wolff (2011) and Angeloni and 

Wolff (2012) are not meant to be pure event studies of the 2011 stress test. They investigate stock 

returns over periods of more than 8 weeks in their regression analysis. Such an analysis allows the 

impact of other effects unrelated to the event and cannot be seen as a standard event study. It is 

rather an analysis of market reactions throughout the sovereign debt crisis. 

The 2011 EU capital exercise 

Table 12 shows the empirical results for the 2011 EU capital exercise. In line with our expectations, 

exposures to GIIPS countries in columns 1 have a negative sign for all four event windows. This 

suggests that financial markets still believe that holding GIIPS debt is risky and goes along with a 

higher chance of unexpected losses. This negative effect was significant at the 5%-level in the two 

trading days before the disclosure of the results. This significant negative effect disappeared on the 

day itself and in the post-event period. This could indicate that results about banks’ sovereign debt 

portfolios were leaked and already incorporated in the stock market reactions before the disclosure 

event. 

Column 2 of each event window confirms indicates that the signs of the exposures to the individual 

countries are also negative. Again, this represents the pessimistic attitude of financial markets 

towards the situation of periphery countries. However, only Portuguese debt holdings played a 

significant role in determining banks’ abnormal returns. Portuguese exposures are significant at the 

1%-level for the post-event window and the whole five-day event window. This result was also 

economically important. A bank holding 100% worth of Core Tier 1 capital of Portuguese debt 

holdings would experience a decrease of its abnormal returns with 8,3 percentage points over the 

five-day event window. It appears that financial markets were still worrying about the situation in 

Portugal. Though, as shown in columns 3 in table 12, this significant Portuguese effect appears to be 

driven by banks located in the periphery countries and does not play a huge role for non-GIIPS 

countries. Furthermore, Greek, Irish, Italian and Spanish debt only had a material effect on banks’ 

abnormal returns in certain event windows but to a much smaller extent. Overall, they are not 

considered to have significantly affected the abnormal returns. Especially the attitude towards Greek 

debt changed completely compared to the previous exercise. The disappearance of the material 

effect of Greek exposures suggests that investors had already priced in to a great extent the outcome 

of the EU summits on 21 July 2011 and 26 October 2011. This included a private sector involvement 

(PSI) meaning that owners of Greek sovereign bonds ‘voluntarily’ accepted a haircut. Another 

possible explanation of the insignificance of Greek exposures is that no Greek banks were included in 
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the sample for the regression analysis since no disclosed data about Greek banks’ exposures is 

available for the 2011/2012 EU capital exercise.  

Not many studies, which examine the relationship between banks’ debt holding and their market 

performance around the 2011 EU capital exercise, are conducted. Angeloni and Wolff (2012) partly 

analyzed this by looking at the link between banks’ stock prices for the period October to December 

2012 and sovereign exposures released by the 2011 EU capital exercise. Although this study focuses 

only on the pre-event period, the results are consistent with our empirical analysis. The only 

difference is that Italy played the most significant role in the study of Angeloni and Wolff whereas 

Portuguese debt explains most of the stock market reactions in this thesis. These effects again 

disappear after controlling for banks’ location. This difference could be due to the fact that the study 

of Angeloni and Wolff (2012) is not intended to be a pure event study.  

The 2012 EU capital exercise 

The results of the cross-sectional analysis for the 2012 EU capital exercise are presented in table 13. 

Columns one show a positive sign for the GIIPS variable on the event day itself and a negative one for 

the other trading days. This is in line with our expectations. Yet, it appears that the financial markets 

did not give too much attention to the aggregate level of GIIPS exposures as this variable is 

insignificant for each event window. 

It seems that the financial markets made a distinction with regard to the individual exposures to 

periphery countries in the second column of each event window. On the one hand, there is an 

optimistic view about Ireland and Portugal. Irish exposures are only significant on the event day 

itself. Portuguese exposures become significant in the post-event period and over the whole five-day 

event window. There are two possible arguments to explain this positive relationship. The first one is 

that measures to encounter the financial crisis taken in Ireland and Portugal were well-received by 

the markets. This could strengthen market confidence and cause positive abnormal returns. A second 

more plausible reason is that the positive relationship is a consequence of strongly reduced market 

uncertainty as the ECB pledged to buy unlimited government bonds of troubled countries if 

necessary. On the other hand, the financial markets were pessimistic about the situation of Greece, 

Italy and Spain. Yet, only Spanish exposures are significant over each event window. Although OMT 

took away some of the pressure, financial markets were still considering the Spanish situation as 

problematic. In the first half of 2012, Spain was in the middle of a banking crisis and spent large 

amounts of money on bank bailouts. This led to accelerating debt levels and an interest rate on 

Spain’s 10-year bonds above 7% in June 2012. On 9 June 2012, Spain received a 100 billion euros 

bank recapitalization rescue package of the Eurogroup. Moreover, one of Spain’s most serious issues 
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was the tension on the domestic labor market with an unemployment rate above 25%. As a result, 

the Spanish exposures have a strongly negative coefficient and are statistically significant at the 1%-

level. Once we control for the banks’ location by excluding GIIPS banks in the sample, all effects 

become insignificant.  

Remarkable in the 2012 EU capital exercise is that the economic impact of the periphery exposures 

on the abnormal returns of banks is much higher than in previous exercises. Except for Italian debt, 

an exposure to a periphery country of more than 100% of a bank’s Core Tier 1 capital would result in 

an absolute change of the abnormal returns of more than 6 percentage points over the five-day 

event window. It is hard to compare our findings with the empirical literature as no notable studies 

are conducted which linked banks’ stock market performance to the sovereign debt holdings around 

the 2012 EU capital exercise. 

Capital and risk weighted assets 

Next, we take a closer look at the control variables. Over the four exercises, the sign of the Core Tier 

1 ratio is mixed over time. Positive signs over the five-day event window were found in the 2010 

stress test and the 2011 EU capital exercise. The positive sign is consistent with our expectations that 

a higher Core Tier 1 ratio leads to positive abnormal returns. On the contrary, negative signs were 

found in the 2011 stress test and the 2012 EU capital exercise. This negative effect was particularly 

present in the 2012 EU capital exercise since it is the only time that the coefficient is significant at the 

1%-level over the five-day event window. Also the magnitude of the coefficient is substantially higher 

than in the previous exercises. The reason why the Core Tier 1 ratio plays such an important role in 

determining banks’ abnormal returns around the 2012 EU capital exercise could be that the focus of 

the exercise was on the recapitalization of banks. The negative relationship could mean that the 

market expected more than the actual recapitalization of banks. This confirms the critique of market 

analysts who said that a recapitalization of 600 to 800 billion euros was needed to reassure the 

markets instead of the actual 200 billion euros.  

The risk weighted assets are negative in all the exercises except in the 2010 CEBS stress test. Again, 

this could be explained by the better-than-expected outcome in 2010 resulting in a positive 

relationship between the risk weighted assets and the abnormal returns. The other exercises exhibit 

the expected negative sign as banks with more risk weighted assets are supposed to have a higher 

chance to suffer from unexpected losses. Although the expected sign, the risk weighted assets are 

only significant in the 2011 stress test and 2012 EU capital exercise over five-day event window.  
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In general, the Core Tier 1 ratio and the risk weighted assets only play a limited role in explaining the 

abnormal returns around the events. Typically, such information is already (partially) discounted in 

the stock prices since data over the capital positions and risk weighted assets is publicly available in 

annual reports and quarterly reports before the disclosure events. However, they can still affect 

banks’ market valuation to some extent as they may convey new information to the market about 

the specifications and deductions which the CEBS and the EBA deemed as appropriate. They act like 

certifiers of publicly known information in the annual and quarterly reports (Petrella and Resti, 2013). 
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Table 10: Regression results for the 2010 CEBS stress test  

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and the natural 

logarithm of the risk weighted assets expressed in millions of euros). Sovereign exposures refer to the exposures on banks’ balance sheets on 31 March 2010. The collection date for the Core 

Tier 1 ratio and risk weighted assets is 31 December 2009. The analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is the day of the disclosure 

of the results. The first column in each event window presents the results of equation (14). The variable exp_GIIPS measures the aggregate exposure (in percentage of CT1 capital) of a bank to 

the GIIPS countries. The second column in each event window estimates equation (15) and includes the exposures (in percentage of CT1 capital) of a bank to individual GIIPS countries. The 

third column in each event window estimates equation (15) but with a restricted sample. We control for the location of a bank by excluding banks situated in one of the GIIPS countries. 

t-statistics in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1%  

Variables 

 

(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept 0,017 0,019 0,041 -0,037 -0,045 -0,048 -0,102 -0,107 -0,112 -0,122 -0,133 -0,119 

 
(0,526) (0,608) (0,806) (-1,087) (-1,295) (-838) (-1,330) (-1,392) (-1,124) (-1,347) (-1,429) (-1,077) 

T1_ratio -0,068 -0,169 -0,331 0,123 0,229 0,227 0,823** 0,564* 0,155 0,885** 0,624 0,051 

 
(-0,530) (-1,233) (-1,335) (0,959) (1,522) (0,816) (2,644) (1,697) (0,324) (2,439) (1,553) (0,097) 

ln_RWA 0,001 0,002 0,001 -0,0001 -0,0002 -0,0003 0,007 0,010* 0,013*** 0,008 0,012* 0,014*** 

 
(0,353) (0,813) (0,465) (0,075) (-0,093) (-0,097) (1,310) (1,874) (2,307) (1,266) (1,822) (2,246) 

exp_GIIPS -0,002   -0,004*   0,023***   0,016***   

 
(-1,182)   (-1,989)   (4,872)   (2,976)   

exp_gr  -0,002 -0,014  -0,005** 0,017  0,027*** 0,057  0,020*** 0,060 

 
 (-0,965) (-0,789)  (-2,268) (0,832)  (5,589) (1,652)  (3,443) (1,557) 

exp_ie  -0,060* -0,165  0,014 0,089  0,056 0,081  0,010 0,005 

 
 (-1,688) (-1,140)  (0,370) (0,546)  (0,644) (0,289)  (0,094) (0,015) 

exp_it  -0,005 -0,002  -0,002 -0,020  0,003 -0,029  -0,004 -0,050 

 
 (-1,121) (-0,039)  (-0,291) (-0,433)  (0,244) (-0,368)  (-0,290) (-0,578) 

exp_pt  0,008 0,166  0,008 -0,053  0,0003 0,768*  0,016 0,881* 

 
 (0,822) (0,729)  (0,739) (-0,208)  (0,014) (1,741)  (0,570) (1,801) 

exp_es  -0,020 -0,031  0,007 0,200  -0,001 -0,024  -0,015 0,144 

 

Observations 

 

49 

(-2,672) 

49 

(-0,210) 

28 

 

49 

(0,796) 

49 

(1,204) 

28 

 

49 

(-0,059) 

49 

(-0,087) 

28 

 

49 

(-0,664) 

49 

(0,455) 

28 

R-squared 0,045 0,201 0,324 0,122 0,196 0,188 0,371 0,460 0,518 0,212 0,287 49 
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Table 11: Regression results for the 2011 EBA stress test  

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and the natural 

logarithm of the risk weighted assets expressed in millions of euros). The collection date for the sovereign exposures, Core Tier 1 ratio and risk weighted assets is 31 December 2010. The 

analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The first column in each event window presents the 

results of equation (14). The variable exp_GIIPS measures the aggregate exposure (in percentage of CT1 capital) of a bank to the GIIPS countries. The second column in each event window 

estimates equation (15) and includes the exposures of a bank (in percentage of CT1 capital) to individual GIIPS countries. The third column in each event window estimates equation (15) but 

with a restricted sample. We control for the location of a bank by excluding banks situated in one of the GIIPS countries. 

t-statistics in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1%  

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept -0,036 -0,027 -0,004 0,058 0,033 0,043 0,134 0,137*** 0,189*** 0,155*** 0,144** 0,229*** 

 
(-0,925) (-0,659) (-0,077) (1,894) (1,287) (1,600) (3,370) (3,650) (4,276) (2,566) (2,338) (2,958) 

CT1_ratio -0,089 0,010 0,067 -0,084 0,166 -0,064 -0,237 -0,411*** -0,901*** -0,410* -0,235 -0,899** 

 
(-0,603) (0,063) (0,261) (-0,734) (1,613) (-0,500) (-1,595) (-2,745) (-4,315) (-1,810) (-0,961) (-2,460) 

ln_RWA 0,004 0,002 0,001 -0,004** -0,005** -0,004 -0,010*** -0,009*** -0,009*** -0,011** -0,011** -0,012*** 

 
(1,411) (0,714) (0,126) (-2,011) (-2,671) (0,035) (-3,571) (-3,235) (-3,070) (-2,440) (-2,630) (-2,465) 

exp_GIIPS -0,009***   -0,010***   -0,001   -0,020***   

 
(-4,155)   (-5,755)   (-0,465)   (-5,293)   

exp_gr  -0,012*** -0,024  -0,012*** -0,003  0,002 0,004  -0,022*** -0,022 

 
 (-4,916) (-1,629)  (-8,233) (-0,417)  (0,863) (0,331)  (-6,185) (-1,110) 

exp_ie  -0,003 -0,093  0,019** -0,053  0,008 0,297*  0,025 0,150 

 
 (-0,198) (-0,509)  (2,213) (-0,577)  (0,648) (1,992)  (1,196) (0,574) 

exp_it  0,0005 -0,006  0,0002 0,039  -0,010** 0,001  -0,010 0,034 

 
 (0,106) (-0,105)  (0,090) (1,448)  (-2,622) (0,021)  (-1,496) (0,451) 

exp_pt  -0,014 -0,0625  0,005 -0,494**  -0,025*** 0,188  -0,035** -0,368 

 
 (-1,449) (-0,139)  (0,807) (-2,193)  (-2,768) (0,519)  (-2,313) (-0,579) 

exp_es  -0,008 -0,085  -0,001 0,009  -0,008 -0,205*  -0,012 -0,281* 

 

Observations 

 

52 

(-0,667) 

52 

(-0,797) 

30 

 

52 

(-0,308) 

52 

(0,164) 

30 

 

52 

(-1,279) 

52 

(-1,958) 

30 

 

52 

(-1,353) 

52 

(-1,854) 

30 

R-squared 0,343 0,437 0,297 0,419 0,665 0,373 0,221 0,436 0,746 0,426 0,522 0,560 
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Table 12: Regression results for the 2011 EU capital exercise  

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and the natural 

logarithm of the risk weighted assets expressed in millions of euros). The collection date for the sovereign exposures, Core Tier 1 ratio and risk weighted assets is 30 September 2011. The 

analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The first column in each event window presents the 

results of equation (14). The variable exp_GIIPS measures the aggregate exposure (in percentage of CT1 capital) of a bank to the GIIPS countries. The second column in each event window 

estimates equation (15) and includes the exposures (in percentage of CT1 capital) of a bank to individual GIIPS countries. The third column in each event window estimates equation (15) but 

with a restricted sample. We control for the location of a bank by excluding banks situated in one of the GIIPS countries. 

t-statistics in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1%  

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept 0,093* 0,113** 0,023 -0,087 -0,092 -0,088 -0,088 -0,009 -0,025 -0,081 0,013 -0,090 

 
(2,0182) (2,125) (0,381) (-1,193) (-1,087) (-0,716) (-1,465) (-0,164) (-0,372) (-0,835) (0,126) (-0,731) 

CT1_ratio -0,265* -0,227 0,209 0,379* 0,614** 0,806 0,112 -0,208 -0,158 0,226 0,179 0,856 

 
(-1,856) (-1,120) (0,782) (1,692) (1,918) (1,487) (0,602) (-1,044) (-0,537) (0,751) (0,453) (1,583) 

ln_RWA -0,007** -0,009 -0,004 0,005 0,004 0,001 0,005 0,0007 0,002 0,003 -0,005 -0,003 

 
(-2,137) (-2,493) (-1,253) (1,019) (0,663) (0,115) (1,088) (0,185) (0,328) (0,416) (-0,650) (-0,326) 

exp_GIIPS -0,015**   -0,007   -0,005   -0,026**   

 
(-2,696)   (-0,751)   (-0,617)   (-2,218)   

exp_gr  -0,035* 0,008  -0,0175 0,005  -0,002 -0,007  -0,055 0,006 

 
 (-1,875) (0,390)  (-0,600) (0,107)  (-0,105) (-0,287)  (-1,505) (0,143) 

exp_ie  -0,041 -0,397**  -0,099 -0,141  0,077* 0,311  -0,063 -0,228 

 
 (-0,954) (-2,144)  (-1,444) (-0,377)  (1,809) (1,520)  (-0,747) (-0,608) 

exp_it  -0,014* 0,036  -0,0002 -0,150  0,003 -0,077  -0,011 -0,190 

 
 (-1,908) (0,351)  (-0,013) (-0,708)  (0,438) (-0,663)  (-0,770) (-0,898) 

exp_pt  -0,015 -0,285  0,001 0,448  -0,070*** 0,047  -0,083*** 0,210 

 
 (-1,121) (-0,367)  (0,057) (0,284)  (-5,460) (0,054)  (-3,296) (0,133) 

exp_es  -0,004 -0,304  -0,002 0,707*  0,005 0,232  -0,0009 0,635 

 

Observations 

 

44 

(-0,402) 

44 

(-1,657) 

30 

 

44 

(0,089) 

44 

(1,902) 

30 

 

44 

(0,463) 

44 

(1,146) 

30 

 

44 

(-0,044) 

44 

(1,711) 

30 

R-squared 0,225 0,291 0,515 0,118 0,184 0,318 0,047 0,500 0,382 0,166 0,352 0,505 
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Table 13: Regression results for the 2012 EU capital exercise  

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and the natural 

logarithm of the risk weighted assets expressed in millions of euros). The collection date for the sovereign exposures, Core Tier 1 ratio and risk weighted assets is 30 June 2012. The analysis is 

repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The CARs around the disclosure event for the 2012 EU capital 

exercise are based on an adjusted estimation window (26 July 2012 - 25 September 2012) and on the EU index (TOTMKEU) from Datastream. The first column in each event window presents 

the results of equation (14). The variable exp_GIIPS measures the aggregate exposure (in percentage of CT1 capital) of a bank to the GIIPS countries. The second column in each event window 

estimates equation (15) and includes the exposures (in percentage of CT1 capital) of a bank to individual GIIPS countries. The third column in each event window estimates equation (15) but 

with a restricted sample. We control for the location of a bank by excluding banks situated in one of the GIIPS countries. 

t-statistics in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept 0,082* 0,064 0,135** 0,059* 0,073** 0,067 0,284*** 0,239*** 0,191*** 0,425*** 0,375*** 0,393*** 

 
(1,728) (1,276) (2,510) (1,833) (2,279) (1,503) (5,280) (4,322) (2,901) (4,336) (3,824) (3,129) 

CT1_ratio -0,424** -0,359 -0,459* -0,255** -0,527*** -0,515** -0,636*** -0,764*** -0,443 -1,315*** -1,656*** -1,417** 

 
(-2,502) (-1,670) (-1,890) (-2,238) (-3,838) (-2,575) (-3,329) (-3,201) (-1,496) (-3,776) (-3,916) (-2,506) 

ln_RWA -0,003 -0,002 -0,008 -0,002 -0,001 -0,0001 -0,017*** -0,012*** -0,012** -0,023*** -0,015** -0,019** 

 
(-0,968) (-0,627) (-1,911) (-0,875) (-0,245) (-0,051) (-4,308) (-3,193) (-2,450) (-3,112) (-2,184) (-2,122) 

exp_GIIPS -0,002   0,0003   -0,008   -0,0115   

 
(-0,415)   (0,082)   (-1,156)   (-0,950)   

exp_gr  -0,013 0,004  -0,084 -0,105  0,089 0,109  -0,010 0,008 

 
 (-0,133) (0,048)  (-1,361) (-1,415)  (0,828) (0,986)  (-0,051) (0,036) 

exp_ie  -0,045 -0,343*  0,053** 0,184  0,043 0,373  0,051 0,215 

 
 (-1,446) (-1,867)  (2,666) (1,222)  (1,250) (1,668)  (0,840) (0,504) 

exp_it  0,001 0,043  0,002 0,009  -0,011 0,021  -0,010 0,074 

 
 (0,177) (0,366)  (0,613) (0,100)  (-1,663) (0,148)  (-0,841) (0,270) 

exp_pt  0,021 -0,478  0,003 -0,127  0,037** -0,050  0,061** -0,655 

 
 (1,387) (-0,428)  (0,303) (-0,138)  (2,225) (-0,037)  (2,063) (-0,252) 

exp_es  -0,032** 0,136  -0,024*** -0,074  -0,028* -0,219  -0,084*** -0,157 

 

Observations 

 

42 

(-2,572) 

42 

(0,371) 

28 

 

42 

(-3,007) 

42 

(-0,250) 

28 

 

42 

(-2,010) 

42 

(-0,491) 

28 

 

42 

(-3,429) 

42 

(-0,184) 

28 

R-squared 0,150 0,367 0,312 0,124 0,413 0,399 0,420 0,582 0,640 0,363 0,567 0,533 
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6.3 Discussion  

This section will respond to the two research questions by relying on the findings from the empirical 

analysis. 

Bank opacity  

The first part of the empirical analysis analyzes whether the unprecedented amount of data released 

by the European stress tests and capital exercises significantly affected the stock prices. The 

empirical findings are mixed. The 2009 stress test caused only a minor stock market reaction over the 

five-day event window. The results were deemed meaningless by the financial markets and were not 

very informative.14 The disclosure of the 2010 stress test results was highly significant. This resulted 

in a CAAR of 7,54%  for the stress tested banks over the five-day event window. The ‘better-than-

expected’ results positively surprised the markets. The significant negative effects of the 2011 stress 

test were mainly incorporated before the release of the results. Financial markets zoomed in on the 

vulnerable GIIPS banks with a CAAR of -4,14% over the five-day event window, three times stronger 

than for non-GIIPS banks. Non-GIIPS banks were perceived as resilient enough to withstand the crisis. 

Also the 2011 EU capital exercise was highly informative for all groups. The CAARs were significantly 

negative, giving rise to a strong dilution effect. On the contrary, the positive abnormal returns 

around the 2012 EU capital exercise appear to be completely driven by the positive flow on the stock 

market after the Draghi speech and the announcement of OMT. The disclosure of the results appears 

to be a non-event for the financial markets. 

In the context of bank opacity, the empirical results lead us to reject both the open book hypothesis  

and the black box hypothesis. Rather, banks are opaque to some intermediate degree. This 

conclusion is in line with the literature (see e.g. Peristiani et al., 2010; Cardinali and Nordmark, 2011). 

Two of the five crisis exercises (the 2009 stress test and 2012 EU capital exercise) did not significantly 

affected banks’ market valuation. The other three appear to be greatly informative and caused 

strong market reactions. The empirical findings acknowledge the informational role that the 

European stress tests and capital exercises can play in reducing bank opacity and market uncertainty.  

Further, we tested whether the stock market response was different across regions by separating the 

stress tested banks into GIIPS and non-GIIPS banks. This yields no new valuable information. 

Although there are some small significance differences over the different exercises and event 

windows, the sign of the market reaction is always the same for both groups. The only notable 

                                                           
14

  The CAAR of the stress tested banks over the five-day event window is significant in table 3. However, this result could be 
biased because of the problem of event clustering.  
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difference is the magnitude of the reactions. Except for the 2009 stress test, banks located in 

periphery countries react stronger to the events over the five-day event window as their CAAR is 

higher than non-GIIPS banks in absolute terms. This is clear from the graphical representations of the 

CAARs for the different stress tests and capital exercises in appendix B.  

Asset holdings transmission channel  

The second part of the empirical analysis investigates the existence of an asset holdings transmission 

channel. The influence of the aggregate GIIPS exposures is positive in the 2010 CEBS stress test and 

negative in the other exercises over the five-day event window. The counterintuitive response in the 

2010 stress test suggests that the markets were positively surprised because the expectations were 

worse than the actual results. The negative sign in the other exercises is in line with our expectations. 

Banks with a higher exposure to GIIPS countries have a higher probability of unexpected losses. 

However, the GIIPS variable was only significant over the five-day event window in the 2010 and 

2011 stress test. This provides no clear evidence of the existence of an asset holdings transmission 

channel. 

The results of the exposures to individual periphery countries show that the focus of the financial 

markets changed over time. Only a significant effect at the 1%-level over the five-day event window 

is found for Greek sovereign debt holdings in 2010 and 2011 stress test. Greece was considered as 

the most problematic country at that time. The sign of the coefficient was respectively positive and 

negative. The positive relationship could be explained by the pessimistic market expectations before 

the disclosure of the results. The negative sign is in line with our expectations. Portuguese exposures 

also became important to investors after the disclosure of the 2011 stress test results. It appears that 

financial markets were negatively surprised about banks’ sovereign debt holdings towards Portugal. 

The material effect of Greek sovereign exposures disappeared after the 2011 stress test. It appears 

that financial markets accepted the outcome of the 21 July and 26 October EU summits which stated 

that Greek bonds would face a haircut. In the 2011 EU capital exercise, the focus of the financial 

markets over the five-day event window was solely on Portuguese sovereign debt. Financial markets 

seemed worried about Portugal’s high public debt level. After the introduction of OMT in 2012, the 

uncertainty about exposures to periphery countries strongly reduced. Portuguese debt switched 

from a negative effect in the 2011 capital exercise to a positive effect in 2012. The focus changed to 

Spanish exposures which was the only negative and highly significant variable in the 2012 EU capital 

exercise. Markets were concerned about Spain after the Spanish banking crisis. In general, sovereign 

exposures to other periphery countries during the stress tests and capital exercises were insignificant 

and played only a limited role in determining banks’ market value. 
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As a very large share of GIIPS exposures are held by domestic banks, we controlled for the banks’ 

location by excluding banks situated in one of the GIIPS countries. Remarkable is that all significant 

effects disappear. This implies that banks in non-periphery countries were not terribly affected by 

sovereign debt holdings of the five periphery countries. This confirms our expectation that the link 

between banks and their home country is stronger due to the home bias.15  

Overall, only weak evidence is found of an asset holdings transmission channel in Europe. Exposures 

to periphery countries are not seen as decisive variables of banks’ stock market valuation. Financial 

markets typically zoom in on only one country that is in serious trouble at the time of the disclosure 

event. The link between banks and sovereigns around the disclosure of the stress test results rather 

appears to be driven by many other factors (e.g. ratios under the adverse scenario). Also the location 

of a bank plays an important role. There are two strands of literature about the asset holdings 

transmission channel. Studies which analyze the CDS spreads of banks and sovereigns identify the 

presence of an active asset holdings transmission channel (Acharya et al., 2011; BIS, 2011; De 

Bruyckere et al., 2013). If the asset holdings transmission channel is investigated by using bank 

returns, much less evidence is found of an asset holdings channel during the European sovereign 

debt crisis. These studies also found that the location of the banks plays an important role (Wolff, 

2011; Angeloni and Wolff, 2012; Petrella and Resti, 2012). Our conclusion is consistent with the latter 

studies. 

Two possible explanations could explain why data about banks’ sovereign debt portfolios is not a 

main determinant of banks’ abnormal returns around the disclosure events. First, financial markets 

do not pay attention to this information because they consider the quality and/or granularity level of 

the exposures too poor. The reported information included some anomalies relating to the 

aggregation of data and omissions.16 A second, more plausible explanation is that data about banks’ 

sovereign debt exposures is indeed relevant, but the absolute amount of sovereign exposures does 

not capture the type of information used by investors. Everybody expected that Greek banks 

invested in Greek securities or French banks in French ones. Instead, the type of information that 

triggers market reactions is the unexpected amount of sovereign exposures, measured as the actual 

minus the expected sovereign exposures (e.g. the national average). 

                                                           
15

Besides the home bias, another explanation of the strong link between GIIPS banks and GIIPS sovereigns is that the 
sovereign debt problems in those countries may limit the ability to bailout the domestic banks. 

16
 Das (2011) provides some examples of such anomalies. One British bank only disclosed the European credit exposures in 
its UK operation in the 2011 stress test, omitting exposures held through other entities below the 5% EBA disclosure 
threshold. One Italian bank held Eastern European exposures in a subsidiary in Austria but did not separately disclosed 
them in the 2011 stress test. 



59 
 

6.4 Robustness checks  

In this section, we test the robustness of our results. First, we use total assets instead of risk 

weighted assets to control for the bank size. The data for total assets comes from Datastream. For 

each exercise, total assets are taken at the end of the year which is the closest to the collection date 

of the different exercises. Totals assets at the end of book year 2009 are taken for the CEBS 2010 

stress test. The 2011 stress test relates to banks’ total assets at the end of 2010. We take the total 

assets at the end of 2011 for the 2011 EU capital exercise. For the 2012 EU capital exercise, total 

assets refer to the end of 2012. We run the same regressions specified in equation (14) and (15). The 

unreported regression results are largely consistent with the results using risk weighted assets. 

Next, two alternative measures for banks’ capital positions are tested. We replace the risk weighted 

Core Tier 1 ratio by the risk weighted Tier 1 ratio and estimate the baseline regressions (14) and (15). 

Core Tier 1 capital is applied in our basic regression as this is consistent with the most recent Basel III 

regulation. Tier 1 capital was applicable in the Basel II regulation and covers a broader definition of 

capital than Core Tier 1 capital. Information over banks’ Tier 1 capital is disclosed for each stress test 

or capital exercise and refers to the same collection date as the data about Core Tier 1 capital. The 

unreported regression results are robust to this alternative capital measure. 

We also divide Core Tier 1 capital by total assets instead of the risk weighted Core Tier 1 ratio as an 

alternative capital measure of banks. The unreported results of the repeated regressions specified in 

equation (14) and (15) show remarkable dissimilarities with our basic results. The Core Tier 1 ratio (in 

percentage of total assets) never played a significant role over all the event windows and stress tests. 

It appears that financial markets attach some importance to the risk weighted capital ratio as defined 

in the Basel framework but they do not pay any attention to the unweighted capital ratio defined as 

Core Tier 1 capital over total assets. 

Finally, a last robustness check uses the differences in sovereign exposures instead of the absolute 

level of sovereign exposures as explanatory variables of banks’ abnormal returns. The initial 

sovereign exposure variables in equation (14) and (15) are replaced by respectively              and 

             .The variable             measures the difference in a banks’ aggregate exposures to 

the GIIPS countries between two exercises. The new variable               indicates the difference 

in exposures to an individual periphery country. The difference in sovereign exposures (in percentage 

of Core Tier 1 capital) between two stress tests or capital exercises is expressed in percentage point. 

Tables 15,16 and 17 in appendix D show the results for respectively the 2011 EBA stress test, the 

2011 EU capital exercise and the 2012 EU capital exercise. These variables cannot be calculated for 

the 2010 CEBS stress test as no data about banks’ sovereign exposures was available before.  
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The results are qualitatively similar but not as significant with respect to the Core Tier 1 ratio and the 

risk weighted assets. When looking at the sovereign exposures, we find consistent results for the 

2011 stress test. The change in exposures to the aggregate GIIPS countries and individually to Greece 

were negative and statistically significant at the 1%-level. Furthermore, the results for exercise three 

and four show some differences. Only a positive and significant coefficient at the1%-level over the 

five-day event window is found for exposures to Ireland in the 2011 EU capital exercise. An increase 

in Irish holding led to higher abnormal returns. It appears that financial markets were optimistic 

about the measures taken to solve the Irish crisis. Greek exposures and Portuguese exposures were 

significant in the post-event window in the 2012 EU capital exercises but not over the whole five-day 

event window. All other variables in the stress tests and capital exercises are insignificant. This 

suggests that changes in exposures were already expected to a large extent by the financial markets 

and incorporated in stock market prices. Again, once we control for the location of a bank, no 

significant results are found over the five-day event window in each stress test and capital exercise, 

parallel to our basic regressions. 
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7. Conclusion 

The final aim of this thesis is to investigate the relationship between bank risk and sovereign 

exposures. Information about sovereign exposures of banks is released in the context of the 

European stress tests and capital exercise. The focus of this thesis lies on the 2009 CEBS stress test, 

the 2010 CEBS stress test, the 2011 EBA stress test, the 2011 EU capital exercise and the 2012 EU 

capital exercise. Although the stress tests have been criticized for missing the build-up of risks in the 

period prior to the crisis, they are frequently used as a crisis management tool in order to restore 

market confidence. 

The theoretical part of the thesis contributes to the literature on the design of crisis stress tests. 

Literature over crisis stress tests is limited since the term was recently introduced with the U.S. SCAP 

in 2009. Five essential elements of an effective crisis stress test are identified: the timing, the scope, 

the scenario, aggregation and transparency. Next, we conduct a case study and apply these elements 

to the European stress tests and capital exercises. Neither of the five crisis exercises were 

(completely) effective in restoring market confidence. In the 2009 CEBS stress test, this was mainly 

due to the absence of disclosed results at the bank level. The main critique on the 2010 and 2011 

stress test was that the stress test scenario was not severe enough. Furthermore, liquidity was not 

tested and haircuts were only applied to sovereign exposures in the trading book and not in the 

banking book. Questions are raised about the effectiveness of the 2011/2012 EU capital exercise as 

the estimated aggregate shortfall of banks was far too low to reassure the markets. 

This paper provides empirical evidence on the degree of bank opacity and the existence of an asset 

holdings transmission channel during the European sovereign debt crisis. In the first part of the 

empirical analysis, we apply a standard event study methodology to analyze the stress tested banks’ 

abnormal returns around the disclosure of the results. The 2009 stress test and the 2012 capital 

exercise did not convey new valuable information to the markets as the stock market hardly reacted. 

On the contrary, the results of the 2010 stress test, the 2011 stress test and the 2011 capital exercise 

induced strong and significant CAARs over the five-day event window [-2,+2]. The empirical results 

reject the open book hypothesis and the black box hypothesis. We conclude that European banks are 

opaque to an intermediate degree. This confirms that disclosure of the results in crisis times could 

help to mitigate bank opacity, restore market confidence and enhance market discipline.  

Additionally, we tested whether the market response was different across regions by making a 

distinction between stress tested banks located in and outside the periphery countries. This does not 

yield new valuable information. The only notable difference is the magnitude of the reactions. Except 

for the 2009 stress test, GIIPS banks react on average stronger to the disclosure of the results.  
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The second part of the empirical analysis explores the existence of an asset holdings transmission 

channel. To investigate whether heavily exposed banks to vulnerable periphery countries were hit 

harder, we move to a cross-sectional analysis. The CARs of all stress tested banks are regressed on 

the sovereign exposures to periphery countries, together with two control variables (Core Tier 1 ratio 

and the risk weighted assets). A positive effect of the aggregate exposure to GIIPS countries is found 

for the 2010 stress test, due to the ‘better-than-expected’ results. The other exercises observe a 

negative relationship. This is in line with the expectation that banks with a higher exposure to GIIPS 

countries have a higher probability of unexpected losses. However, the GIIPS exposures are only 

significant over the five-day event window in two of the four events. This provides no clear evidence 

of an asset holdings transmission channel in Europe. 

The regression analysis including individual exposures to periphery countries indicates that the focus 

of the financial markets changed over time. Greek sovereign debt holdings significantly affected 

banks’ abnormal returns around the 2010 and the 2011 stress test results. Also Portuguese debt 

holdings played a role to some extent in the 2011 stress test. Next, only Portuguese exposures were 

negative and significant at the 1%-level in the 2011 EU capital exercise. Around the 2012 EU capital 

exercise results, financial markets zoomed in on Spanish sovereign debt holdings. Irish and Italian 

debt do not appear to have significantly affected banks’ abnormal returns in one of the crisis 

exercises. The results find no clear evidence of the existence of an asset holdings transmission 

channel in Europe. Sovereign exposures to periphery countries were not main determinants of 

banks’ market valuation around the disclosure events of the stress tests and capital exercises. 

Financial markets typically zoom in on only one country which is in serious trouble at that time. We 

also document that the bank-sovereign link is stronger between banks and their home country. This 

is due to the existence of a large home bias in banks’ sovereign debt portfolios, in particularly for 

banks located in the periphery. After controlling for the location of a bank by excluding banks 

situated in one of the GIIPS countries, all significant effects of Greek, Portuguese and Spanish 

exposures disappear. The significant effects seem to be driven by banks located in the periphery 

countries. Banks outside the periphery were not significantly affected by GIIPS exposures. To 

conclude, the asset holdings transmission channel did not play an important role during the 

European sovereign debt crisis since exposures to periphery countries were not main drivers of 

banks’ market valuation. Banks’ stock prices appear to be driven by many other factors including the 

location of a bank. 

Further, the risk weighted assets and the risk weighted Core Tier 1 ratio of banks had a limited effect 

on banks’ abnormal returns around the events. On the contrary, the unweighted capital ratio defined 

as Core Tier 1 capital over the total assets did not prove to be informative to financial markets at all. 
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Another robustness check is using the change in sovereign exposures between two exercises instead 

of the absolute amount of exposures to periphery countries. Only the change in exposures to Greece 

and Ireland had a material effect on banks’ abnormal returns over the five-day event window in 

respectively the 2011 stress test and the 2011 EU capital exercise. Both effects seem to be driven by 

the banks located in the periphery countries. Overall, it appears that changes in banks’ sovereign 

exposures to periphery countries were largely expected by the financial markets. 

There are several limitations in this thesis which require more attention. The first limitation is the 

relatively small sample. The total dataset contains 52 banks but could substantially decrease in 

certain specifications. Caution is required when generalizing the results. Event clustering is a second 

important limitation of the event study methodology. A third limitation is that the event study may 

not only capture the effects of the specific events. In crisis times, a lot of events unrelated to the 

stress tests and capital exercises occur which could influence the normal and abnormal returns. 

Consequently, the results are not completely robust against different estimation windows, event 

windows and market indices. Another shortcoming is that the cross-sectional analysis does not take 

into account the liquidity of banks or the network of exposures of banks that depend on the 

sovereign debt exposures.  

The current analysis focuses on equity returns of banks. In order to make a distinction between the 

impact on the banks’ shareholders and creditors, it could be useful to investigate the reaction of the 

credit default swap market. Other directions for future research are the examination of financial 

ratios (e.g. stock market volatility, market-to-book-value and betas) or the bond market. Further 

analysis could include the unexpected component of sovereign exposures (e.g. compared with the 

national average) or other relevant information released by the EBA (e.g. banks’ ratios under the 

adverse scenario). The study could be repeated in the future by exploring the market responses 

around the results of the 2014 EBA stress test. 

Several policy implications stem from our empirical results. First, detailed disclosure of stress test 

results may help to improve transparency in the financial system during crisis times. Such 

information can reduce bank opacity and enhance market discipline which is the core of the third 

pillar of Basel II and III. The credibility of the crisis exercise plays an important role since misspecified 

exercises could only create more panic. Second, the empirical results question the effectiveness of 

the LTRO’s of the ECB. Although the provision of liquidity was necessary in the short-run, one may 

wonder whether it is appropriate in the long-run. As a result, banks (i.e. Spanish and Italian banks) 

have built up sovereign exposures to their domestic country. The increasing home bias resulted in an 

intensified link between bank risk and sovereign risk. Deteriorating public finances of a periphery 

country could endanger the financial stability. Third, the home bias in banks’ sovereign debt 
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portfolios appears to be a driver of contagion between banks and sovereigns. This problem could be 

addressed in several ways. Supervisors could compel banks to hold equity buffers against sovereign 

exposures instead of the zero risk weight. Removing the exemption of sovereign debt holdings from 

the large exposure regime would create a ceiling for the home bias. Fourth, preventing spillovers 

from sovereigns to banks could be achieved by providing banks with a euro area reference safe asset 

(e.g. Eurobonds), although there are difficulties regarding the joint liability of the member states. 

Finally, in the optimal case, fully decoupling the solvency of banks and sovereigns will require greater 

fiscal integration (to eliminate spillovers from sovereigns to banks) and a banking union (to eliminate 

spillovers from banks to sovereigns). 
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Appendix A 

Table 14: Overview of the banks in the sample 

Country Bank 
CEBS 2010 

stress test 

EBA 2011 

stress test 

EU capital 

exercise 2011 

EU capital 

exercise 2012 

AT Erste Bank Group  x x x x 

 Raiffeisen Bank International  x x x x 

BE Dexia x x x  

 KBC x x x x 

CY Marfin Popular Public Co Ltd x x x x 

 Bank of Cyprus Public Co Ltd x x x x 

DE Deutsche Bank AG x x x x 

 Commerzbank AG x x x x 

 Landesbank Berlin AG
17

 x x x  

DK Danske Bank x x x x 

 Jyske Bank  x x x x 

 Sydbank x x x x 

ES Banco Santander S.A. x x x x 

 Banco Bilbao Vizcaya Argentaria S.A.  x x x x 

 Banco Popular Español S.A. x x x x 

 Banco Sabadell S.A. x x   

 Bankinter S.A. x x   

FI Op-Pohjola Group x x x x 

FR BNP Paribas x x x x 

 Crédit Agricole x x x x 

 Société Générale x x x x 

GB Royal Bank of Scotland Group plc x x x x 

 HSBC Holdings plc x x x x 

 Barclays plc x x x x 

 Lloyds Banking Group plc x x x x 

GR EFG Eurobank Ergasias S.A. x x   

 National Bank of Greece x x   

 Alpha Bank x x   

 Piraeus Bank Group x x   

 Agricultural Bank of Greece S.A.  x x   

 TT Hellenic Postbank S.A. x x   

HU OTP Bank Nyrt. x x x x 

IE Allied Irish Banks plc  x x x x 

 Bank of Ireland x x x x 

      

                                                           
17

 Landesbank Berlin AG participated in the EU capital exercise 2012 but stock market data was not available. 
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 Irish Life and Permanent TSB Group 

Holdings plc 

 x x x 

IT Intesa Sanpaolo S.p.A. x x x x 

 Unicredit S.p.A. x x x x 

 Banca Monte Paschi Di Siena S.p.A. x x x x 

 Banco Popolare S.C. x x x x 

 Unione Di Banche Italiane S.c.p.A x x x x 

MT Bank of Valletta  x x x x 

NL ING Bank N.V. x x x x 

NO DnB NOR Bank S.A.  x x x 

PL Powszechna Kasa Oszczednosci Bank 

Polsi S.A.  

x x x x 

PT Banco Comercial Portugués S.A.  x x x x 

 Espírito Santo Financial Group S.A.  x x x x 

 Banco BPI S.A. x x x x 

SE Nordea Bank AB (publ) x x x x 

 Skandinaviska Enskilda Banken AB (publ) X x x x 

 Svenska Handelsbanken AB (publ) X x x x 

 Swedbank AB (publ) X x x x 

SL Nova Kreditna Banka Maribor D.D.   x x x 

Total number of stress tested banks 49 52 44 42 

Number of non-GIIPS banks 28 30 30 28 

Number of GIIPS banks 21 22 14 14 
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Appendix B 

Figure 7: Cumulative average abnormal returns (CAAR) around the 2009 CEBS stress test 

 

 

Figure 8: Cumulative average abnormal returns (CAAR) around the 2010 CEBS stress test 
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Figure 9: Cumulative average abnormal returns (CAAR) around the 2011 EBA stress test 

 

 

Figure 10: Cumulative average abnormal returns (CAAR) around the 2011 EU capital exercise 
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Figure 11: Cumulative average abnormal returns (CAAR) around the 2012 EU capital exercise 

 

 

Figure 12: Cumulative average abnormal returns (CAAR) around the 2012 EU capital exercise (based 

on the adjusted estimation window and the EU index as market index) 
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Appendix C 

 

Figure 13: Datastream’s world index (TOTMKWD) and European Union index (TOTMKEU) around the 

2012 EU capital exercise 

 

Source: Datastream 
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Appendix D 

Table 15: Regression results for the 2011 EBA stress test (using the differences in sovereign exposures as explanatory variables) 

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on changes in banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and 

the natural logarithm of the risk weighted assets expressed in millions of euros). The difference in sovereign exposures (in percentage of Core Tier 1 capital) is expressed in percentage points. 

The analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The variable ∆exp_GIIPS in the first column of 

each event window represents the difference in a bank’s aggregate exposure to the GIIPS countries between the 2011 EBA stress test and the 2010 CEBS stress test. The second column of 

each event window includes the variables               which measure the difference in exposure to an individual periphery country between the 2011 EBA stress test and the 2010 CEBS 

stress test. The third column in each event window estimates the same equation as in the second column, but with a restricted sample. We control for the location of a bank by excluding 

banks situated in one of the GIIPS countries.  

t-statistics in parentheses  

* significant at 10%; ** significant at 5%; *** significant at 1% 

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept -0,075 -0,032 0,004 0,007 0,046 -0,028 0,144*** 0,112** 0,132* 0,077 0,125* 0,107 

 
(0,172) (-0,624) (0,049) (0,154) (1,346) (-0,907) (3,077) (2,340) (2,021) (0,924) (1,706) (1,030) 

CT1_ratio -0,100 -0,133 0,039 -0,090 -0,058 0,180 -0,347* -0,290 -0,631** -0,537 -0,482* -0,414 

 
(-0,467) (-0,656) (0,119) (-0,489) (-0,433) (1,365) (-1,862) (-1,560) (-2,283) (-1,631) (-1,681) (-0,935) 

ln_RWA 0,007* 0,003 -0,001 -0,0005 -0,004* 0,0001 -0,010*** -0,008 -0,006 -0,004 -0,008* -0,007 

 
(1,937) (1,021) (-0,130) (0,852) (-1,892) (0,034) (-3,266) (-2,451) (-1,486) (-0,689) (-1,752) (-1,015) 

∆exp_GIIPS -0,017   -0,016*   -0,011   -0,044***   

 
(-1,649)   (-1,910)   (-1,251)   (-2,850)   

∆exp_gr  -0,056*** -0,086*  -0,066*** 0,0144  0,0116 0,095**  -0,111*** 0,023 

 
 (-3,812) (-1,749)  (-6,810) (0,720)  (0,865) (2,263)  (-5,336) (0,350) 

∆exp_ie  -0,012 0,018  0,023 -0,121  0,018 0,480  0,029 0,377 

 
 (-0,502) (0,053)  (1,395) (-0,866)  (0,790) (1,636)  (0,810) (0,805) 

∆exp_it  -0,003 0,024  -0,002 -0,026  -0,024** -0,081  -0,029* -0,083 

 
 (-0,297) (0,214)  (-0,300) (-0,572)  (-2,154) (-0,857)  (-1,750) (-0,550) 

∆exp_pt  0,002 -0,064  0,001 0,520***  -0,014 0,350  -0,010 0,807 

 
 (0,119) (-0,145)  (0,094) (2,906)  (-0,912) (0,932)  (-0,463) (1,342) 

∆exp_es  -0,020 -0,111  -0,010 -0,079  -0,014 -0,151  -0,045* -0,342 

 

Observations 

 

49 

(-1,113) 

49 

(-0,485) 

28 

 

49 

(-0,863) 

49 

(-0,851) 

28 

 

49 

(-0,864) 

49 

(-0,773) 

28 

 

49 

(-1,755) 

49 

(-1,091) 

28 

R-squared 0,190 0,374 0 0,097 0,588 0,413 0,196 0,312 0,650 0,157 0,452 0,376 
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Table 16: Regression results for the 2011 EU capital exercise (using the differences in sovereign exposures as explanatory variables) 

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on changes in banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and 

the natural logarithm of the risk weighted assets expressed in millions of euros). The difference in sovereign exposures (in percentage of Core Tier 1 capital) is expressed in percentage point. 

The analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The variable ∆exp_GIIPS in the first column of 

each event window represents the difference in a bank’s aggregate exposures to the GIIPS countries between the 2011 EU capital exercise and the 2011 EBA stress test. The second column of 

each event window includes the variables               which measure the difference in exposures to an individual GIIPS country between the 2011 EU capital exercise and the 2011 EBA 

stress test. The third column in each event window estimates the same equation as in the second column, but with a restricted sample. We control for the location of a bank by excluding 

banks situated in one of the GIIPS countries.  

t-statistics in parentheses  

* significant at 10%; ** significant at 5%; *** significant at 1%    

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept 0,050 0,002 0,062 -0,099 -0,159** -0,150 -0,086 -0,101 -0,001 -0,135 -0,265*** -0,089 

 
(1,063) (0,049) (1,067) (-1,374) (-2,080) (-1,127) (-1,473) (-1,677) (-0,018) (-1,331) (-2,726) (-0,699) 

CT1_ratio -0,028 0,204 -0,001 0,443** 0,811*** 1,037* 0,096 0,274 -0,096 0,511 1,288*** 0,939 

 
(-0,198) (1,154) (-0,005) (2,041) (2,931) (1,733) (0,542) (1,162) (-0,336) (1,666) (3,637) (1,644) 

ln_RWA -0,006* -0,004 -0,007 0,005 0,008 0,005 0,004 0,005 -0,001 0,004 0,008 -0,004 

 
(-1,765) (-1,179) (-1,891) (1,023) (1,398) (0,531) (0,983) (1,033) (-0,338) (0,476) (1,191) (-0,481) 

∆exp_GIIPS 0,022**   -0,0001   -0,015   0,007   

 
(2,096)   (-0,004)   (-1,163)   (0,296)   

∆exp_gr  -0,100 -0,011  -0,130 -0,102  -0,017 0,015  -0,248* -0,099 

 
 (-1,586) (-0,164)  (-1,306) (-0,641)  (-0,203) (0,192)  (-1,947) (-0,651) 

∆exp_ie  0,074** -1,342**  0,098* -0,214  0,028 0,657  0,198*** -0,900 

 
 (2,288) (-2,753)  (1,887) (-0,193)  (0,658) (1,234)  (3,053) (-0,847) 

∆exp_it  0,018 0,167**  -0,010 -0,036  -0,027 -0,074  -0,018 0,056 

 
 (1,462) (2,088)  (-0,513) (-0,198)  (-1,639) (-0,856)  (-0,761) (0,323) 

∆exp_pt  0,013 -1,680**  0,041 0,319  0,041 -0,338  0,095 -1,700 

 
 (0,254) (-2,554)  (0,507) (0,212)  (0,587) (-0,471)  (0,913) (-1,186) 

∆exp_es  0,107 0,217  0,003 -0,218  0,004 -0,235  0,113 -0,236 

 

Observations 

 

44 

(1,332) 

44 

(1,067) 

30 

 

44 

(0,024) 

44 

(-0,418) 

30 

 

44 

(0,033) 

44 

(-0,938) 

30 

 

44 

(0,707) 

44 

(-0,473) 

30 

R-squared 0,175 0,319 0,568 0,106 0,223 0,231 0,069 0,121 0,463 0,066 0,338 0,489 
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Table 17: Regression results for the 2012 EU capital exercise (using the differences in sovereign exposures as explanatory variables)  

This table reports the results of OLS regressions of cumulative abnormal returns (CARs) on changes in banks’ sovereign exposures and two control variables (risk weighted Core Tier 1 ratio and 

the natural logarithm of the risk weighted assets expressed in millions of euros). The difference in sovereign exposures (in percentage of Core Tier 1 capital) is expressed in percentage point. 

The analysis is repeated for banks’ CARs over the [-2,-1], [0], [+1,+2] and [-2,+2] event window, where 0 is day of the disclosure of the results. The CARs around the disclosure event for the 

2012 EU capital exercise are based on an adjusted estimation window (26 July 2012 - 25 September 2012) and on the EU index (TOTMKEU) from Datastream. The variable ∆exp_GIIPS in the 

first column of each event window represents the difference in a bank’s aggregate exposures to the GIIPS countries between the 2012 EU capital exercise and the 2011 EU capital stress test. 

The second column of each event window includes the variables               which measure the difference in exposures to an individual GIIPS country between the 2012 EU capital exercise 

and the 2011 EU capital exercise. The third column in each event window estimates the same equation as in the second column, but with a restricted sample. We control for the location of a 

bank by excluding banks situated in one of the GIIPS countries.  

t-statistics in parentheses  
* significant at 10%; ** significant at 5%; *** significant at 1% 

Variables 
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) 

[-2,-1] [-2,-1] [-2,-1] [0] [0] [0] [+1,+2] [+1,+2] [+1,+2] [-2,+2] [-2,+2] [-2,+2] 

Intercept 0,085* 0,091 0,135** 0,060* 0,038 0,067 0,245*** 0,214*** 0,191*** 0,390*** 0,341*** 0,393*** 

 
(1,750) (1,608) (2,510) (1,843) (1,017) (1,502) (4,994) (3,895) (2,900) (3,946) (2,989) (3,129) 

CT1_ratio -0,441** -0,429* -0,459* -0,264** -0,270* -0,515** -0,412** -0,437* -0,443 -1,114*** -1,123** -1,417** 

 
(-2,459) (-1,843) (-1,890) (-2,193) (-1,743) (-2,575) (-2,285) (-1,930) (-1,495) (-3,066) (-2,394) (-2,506) 

ln_RWA -0,004 -0,004 -0,008* -0,002 -0,0001 -0,0001 -0,017*** -0,14*** -0,012** -0,022*** -0,018** -0,019** 

 
(-1,016) (-1,013) (-1,911) (-0,883) (-0,054) (-0,051) (-4,706) (-3,720) (-2,451) (-3,131) (-2,309) (-2,121) 

∆exp_GIIPS 0,005   0,002   -0,042   -0,035   

 
(0,381)   (0,211)   (-3,377)   (-1,415)   

∆exp_gr  0,024 0,004  -0,017 -0,106  -0,058** 0,109  -0,053 0,008 

 
 (0,972) (0,047)  (-1,059) (-1,415)  (-2,390) (0,986)  (-1,051) (0,036) 

∆exp_ie  -0,151 -0,343*  0,091 0,185  0,073 0,373  0,0128 0,215 

 
 (-1,023) (-1,868)  (0,932) (1,222)  (0,511) (1,668)  (0,043) (0,503) 

∆exp_it  -0,001 0,043  0,004 0,010  -0,026 0,021  -0,020 0,073 

 
 (-0,032) (0,365)  (0,337) (0,100)  (-1,386) (0,148)  (-0,530) (0,270) 

∆exp_pt  -0,020 -0,478  0,011 -0,127  -0,079*** -0,050  -0,088 -0,655 

 
 (-0,674) (-0,429)  (0,577) (-0,138)  (-2,816) (-0,036)  (-1,514) (-0,252) 

∆exp_es  0,067 0,136  0,056 -0,0774  0,050 -0,219  0,170 -0,156 

 

Observations 

 

42 

(1,110) 

42 

(0,371) 

28 

 

42 

(1,400) 

42 

(-0,244) 

28 

 

42 

(0,849) 

42 

(-0,491) 

28 

 

42 

(1,396) 

42 

(-0,184) 

28 

R-squared 0,149 0,235 0,312 0,125 0,233 0,399 0,538 0,613 0,640 0,381 0,452 0,533 



 
 

 


