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Abstract:  

Banks face market pressure when determining their capital structures because they are subject to 
strict regulations. CFOs are willing to adjust their company’s capital structures in order to obtain 
higher ratings. The credit ratings are highly valuable not only because they assess the 
creditworthiness of the borrowers but also because those agencies take advantage of the 
information asymmetry and have access to data that companies might not disclose publicly. Also, 
this industry gained much interest after the BIS proposals back in 1999 and 2001 that the Basel 
Committee on Banking Supervision should consider the borrower’s credit ratings when 
examining banks’ solvency and adequacy.  

Factors used to determine the credit ratings are banks’ asset quality which is fundamental 
measure for the creditworthiness, banks’ capital which is related to the asset quality in relation 
to the RWA, banks’ profitability, and liquidity measurements. 

The purpose of this paper is to investigate whether the banks that keep excess equity to balance 
sheet receive better credit ratings, given the predictors capital, banks size and defaulted to total 
exposures. The European Banking Authority (EBA) stress test results are used as a benchmark for 
determining banks’ capital adequacy and solvency, whereas the credit ratings are obtained shortly 
after the EBA’s reports publication.  The sample size is 73 and 95 banks for the years 2011 and 
2014, respectively.  

The results from the multivariate ordinal regression do not show significant correlation results 
between the excess equity to balance sheet and the credit ratings, even though the estimated 
coefficient is negative, namely excess equity is associated with lower credit ratings. An explanation 
to this one can find in the low-quality capital relative to the banks’ capital base. Also, banks which 
plan to implement risker projects or currently hold risker assets are subject to higher capital 
requirements. Moreover, banks currently being rated low but with the potential of being upgraded 
would be more willing to issue equity than debt in order to avoid the corresponding risk and 
achieve the higher rating. The equity ratio and the defaulted to total exposures ratio show 
significant correlation to the banks’ credit ratings.  

Overall, since the results of the regression are insignificant, we do not have reasons to believe that 
holding excess equity is not beneficial for banks. When banks make changes in their leverage 
ratios they would either carry the cost of being downgraded or the cost related to issuing more 
equity, therefore at the end they will balance the leverage ratio close to the optimal and keep as 
much capital as required by regulations.  
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1 Introduction  

The current chapter aims to introduce the reader in the topic of bank capitalization and credit 
rating assessment. It briefly outlies the relationship between banks’ capital structures and the 
credit ratings. Moreover, it highlights the importance of having regulated banking system by 
introducing the EBA stress test implication. Also, the purpose and the research questions are 
presented.  
 
 
The literature does not seem convincing when discussing whether bank capital decisions are 
determined based on obligations to meet the regulatory requirements or based on market 
pressure from both investors and borrowers (Berlin, 2011). Since banks are efficient supplier of 
short-term balance to householders, firm and other financial institution, they will always be 
leveraged and keep risk assets portfolios (Tucker, 2014).  
 
Banks are recommended to hold minimum amount of capital required by regulations. However, 
sometimes controversy occurs between the regulators, the theoretical models and the bankers. 
For example, the Modigliani-Miller basic theorem, in the corporate finance, which states that a 
firm’s value is independent of its capital structure (Miller, 1988) seems to be in conflict with 
bankers’ opinion that holding equity is too expensive and will affect the price of the credit (The 
economist, 2009). Even though banks are subject of capital regulations, the capital comes at a 
high cost, therefore managers would prefer to hold only as much as to meet the minimum 
requirements (Mishkin, 2000).  However, market forces have more influence on banks in terms 
of bank’s capital decisions determination than the regulatory effects have, which challenges the 
assumption that banks keep as little capital as the supervision permits (Flannery and Rangan, 
2002).  
 
The question what determines bank’s capital structures is addressed by Gropp and Heider (2010). 
Firms leverage ratio is expressed as the value of a firm’s debt to the value of the total assets (Berlin, 
2011). In the banking system, however, the leverage ratio represents the equity a bank holds as a 
percentage of the total assets.   
 
Gropp and Heider (2012) prove in their research paper that banks follow the same pattern as 
firms when estimating the leverage ratio. Furthermore, Graham and Harvey (2001) conclude that 
when determining capital structures, CFOs are highly concerned about their company's credit 
rating grade. Credit ratings influence the costs associated with debt and equity financing. The 
focus of how the credit ratings impact the capital structures was highlighted by Kisgen (2006). 
Baek and Crusio (2015) conclude that companies near a potential upgrade are more likely to 
adjust their capital structure in order to achieve this upgrade and those near a downgrade would 
transform it in order to avoid the lower grade.  
 
The credit ratings are essential part of the financial system in terms of providing information to 
investors. Hence, changes in the ratings can influence the market (Baek & Cursio, 2015). 
Moreover, the three major agencies namely Moody’s, Fitch and S&P, have a great market 
influence and market capitalization (Partnoy, 2002). The credit ratings assess the 
creditworthiness of the borrowers by capturing their default risk. But also, the credit rating 
agencies might have access to data that is not publicly available which is the reason why they are 
so highly valuable (Kisgen & Strahan, 2010). 
 

The credit rating industry gained much interest after the Bank for International Settlements (BIS) 
had two proposals in June 1999 and January 2001 that the Basel Committee on Banking 
Supervision should include borrower’ credit ratings in the assessments of the adequacy of banks’ 
capital (White, 2002). However, during the financial crisis period in 2007 and 2008, the attention 
was highly concentrated on the ratings given to banks since many failing banks enjoyed a 
favourable grading shortly before default (Hau, Langfield & Marques-Ibanez, 2012). These events 
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left the impression that the credit rating system is not objective and there might be mistakes in 
the assessments.   

1.1 Problem Discussion 
The capital requirements as a research topic in the developing countries has been addressed in 
several papers. Rojas-Suares (2001) found that the capital requirements would not influence or 
strengthen banks in the emerging markets. Ferri, Liu and Majnoni (2001) assess the impact of the 
credit rating agencies contemplated by the Basel requirements in the low income countries. Their 
conclusion is that linking capital assets requirements to external rating agencies would have a 
negative effect on those countries because the ratings are not as highly widespread as in the 
developed ones. However, credit ratings can be used for a variety of purposes and reasons. Some 
companies use them as a check of their own findings, other use them because of their 
acknowledged high public value and worldwide recognition. In 2012, the European Central Bank 
published a paper which examines the quality of the credit ratings assigned by the three leading 
credit rating agencies in major banks in Europe and United States over the past two decades (Hau, 
Langfield & Marques-Ibanez, 2012). The analysis show that big banks enjoy more favourable 
credit ratings in relation to their default risk. The authors also mention about existing conflict 
between banks and credit rating agencies in relation to the “too big to fail” banks whose 
substantial economic power turns them into “too big to downgrade” for the agencies, and this 
creates biases in some of the results (Hau, Langfield & Marques-Ibanez, 2012).  
 
There is much of credit rating shopping going on in the market. The question which gained much 
publicity is if it is accurate the main revenue stream of the credit rating agencies to come from 
companies which products are being rated (Bolton, Freixas, & Shapiro, 2012). This question also 
raised much popularity after the East Asian Financial Crisis from 1997 and the failure of Enron in 
2001 and WorldCom in 2002 who have received very favourable credit ratings shortly before 
default (Bolton, et al., 2012). Moreover, according to SEC, the rating agencies are paid after the 
ratings are issued, hence, it is possible for the issuer to seek another rating, if they are not satisfied 
with the result. Basel II critics reproached the increased dependence the society is placing on 
credit rating agencies to determine risk weights given all of the above mentioned facts (Demirgüç-
Kunt, Detragiache & Merrouche, 2010). Also, the increased reliance on banks internal rating 
based approach creates inconsistency and non-transparency between them.  
 
Banks need to be regulated because of the fragility of their balance sheets (Tucker, 2014). Basel 
Committee was created in 1975 with the purpose of designing efficient bank regulations and 
supervisory (Goodhart, 2011). The 1988 Basel Accord on capital standards focused on the 
measurement of capital and the capital standards for credit risk (Santos, 2001). Countries under 
the Basel regulations are to large extend dependent on capital ratios formed on the basis of risk-
weighted assets (Angora, Distinguin & Rugemintwari, 2009). With the new regulations accord, 
the raised minimum capital requirements are potential source of costs, despite the improved bank 
stability (Santos, 2001). 
 
Partnoy (2002) finds the Basel Capital Accord as a non-accurate because it covers risk weights 
which are dependent on the credit ratings and suggest that policymakers should avoid 
implementing new regulations which are directly dependent on the credit ratings. Hite & Warga 
(1997), Partnoy (2002) and Grothe (2013) confirm that the ratings changes lag the market 
information, very often they are not a criterion for investment decisions anymore, and the market 
can foresee the credit rating changes.  
 
The upward trend in the capital ratios noticeable among banks from the G-10 countries, namely 
Belgium, Canada, France, Germany, Italy, Japan, the Netherlands, Sweden, Switzerland, the UK 
and the US during the 1990s raised awareness of the topic why banks hold more capital than it is 
required by the regulators (Angora, et al., 2009). Scholars expect that banks hold their capital 
ratios close to the minimum capital requirements since the higher the ratios, the more restricted 
banks competitiveness is because equity is more expensive than debt. Controversially to these 
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expectations, however is that banks hold excess capital, which might be due to market pressure 
or during periods of economic upturns (Angora, et al., 2009).  
 
The consequences of the European debt crisis imposed some policy regulations for an adequate 
bank capitalization (IMF, 2011). The European Banking Authority (EBA) stress test is designed to 
test banks’ financial stability in conditions of economic uncertainties and provide forward looking 
risk assessments. It is a valuable tool for monitoring and identifying trends, possible risks and 
vulnerabilities across the markets in the European Union (EBA, 2015).  
 
Based on the EBA stress test data for 2011 and 2013, this study will analyse how the excess equity 
to balance sheet ratio reflects the credit ratings assessments of some of the major European banks 
and investigate whether the credit ratings are reliable and unbiased reflection of the bank capital 
situation. Banks excess equity to balance sheet is measured as the ratio of the difference between 
the equity and the equity capital requirements to the balance sheet amount.  
 

1.2 Purpose  
The purpose of this paper is to investigate whether banks keeping excess equity to balance sheet 
receive better credit rating. The European Banking Authority (EBA) stress test results are used as 
benchmark for determining banks’ capital adequacy and solvency, whereas the credit ratings are 
obtained shortly after the EBA’s reports publication.  
 

1.3 Research Questions  

1. What is the effect of the excess equity to balance sheet ratio on the credit ratings 
reported by Moody’s credit rating agency for major European banks examined by the EBA 
stress test?  

2. Do European banks which keep excess equity enjoy favourable credit ratings?  

1.4 Delimitation  
The European Banking Authority has a responsibility to maintain functioning and stable financial 
system in the EU, therefore it uses stress test as a monitoring tool for trend identifications, 
possible risks and vulnerabilities across the market (EBA, 2015). The EBA stress test provides 
complete information on the capital requirements set by the regulatory and the banks’ capital 
adequacy and solvency. Hence, the data from the EBA test is used for further analysis.  
 
In order to fulfil the purpose of this study, I have chosen to work with the same sample size as 
used in the EBA stress test exercise for the years 2011 and 2014. The number of stress tested banks 
in 2011 and 2014 is 90 and 123, but due to insufficient information on credit ratings, only 73 and 
95 banks are used in the current study.   
 
The EBA stress tests of 2009 and 2010 do not examine the individual banks but assess the whole 
European financial systems’ adequacy and capability to overcome economic shocks and 
downturns. The stress test of 2016 has not been published within the timeframe of the current 
study, therefore those tests are disregarded in this paper.     
 
Moody’s credit rating agency provides at most comprehensive current and historical information 
on credit rating assessments for most of the European banks observed in the EBA stress test 
exercise which is freely accessible online, therefore this study is based on their assessments. As 
further explained, Moody’s publishes both long- and short-term ratings, therefore with regards to 
the statistical part of the research, they are tested separately. 
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2 Theoretical framework  

This chapter introduces the reader to key concepts such as stress test, credit ratings and bank 
capitalization. Moreover, I present previous findings on the CR-CS relationship and introduce 
concepts such as the Basel framework, the trade-off theory and the CR-CS hypothesis which will 
serve as a framework for further analysis and interpretation of the results.  
 

2.1 Stress test  
The stress test is a tool implemented by the European and American regulators to assess and 
address the solvency conditions of the financial systems in adverse unexpected outcomes (Basel 
Committee on Banking Supervision, 2009; Acharya, Engle, & Pierret, 2014). After the financial 
crisis in 2008 the aim of the test became to strengthen banks and supervisory practices and to 
prevent financial distresses to spread in the economy (Acharya et al., 2014). The stress tests 
provide forward looking information on risk assessment and how much capital banks are required 
to hold in order to be able to cover losses if large economic shocks occur. The stress test provides 
results based on two different scenarios, namely baseline and adverse scenario. The baseline 
scenario considers situations in which banks perform in a favourable economic situation with a 
relatively moderate economic growth. The stress tests usually focus on the adverse 
macroeconomic scenario which occur when there are some deviations from the baseline (Acharya 
et al., 2014).  
 
According to Greenlaw et al. (2012) and Acharya et al. (2014) the stress tests are not only macro 
but also micro prudential in nature because they focus on the wealth of individual banks. 
Generally, the stress tests are outcomes of macroeconomic scenarios defined by the European 
Central Bank presenting an overall assessment of the systematic risk in the financial system of the 
European Union.  
 
The European Banking Authority (EBA) stress test exercise takes into consideration several risk 
dimensions.  
 

- The credit risk is the one affecting both the profit and loss account (P&L) and the 
risk-weighted assets (RWA), because it is measured based on macroeconomic scenarios 
on default and loss parameters (ECB, 2014).  

- The market risk which occurs from changes in the market prices (ECB, 2014).  
 
Key stress test figures are the banks’ capital ratios and factors that influence them such as profit 
and loss figures and key capital position data. The purpose of the stress is to identify capital 
shortfalls and require recapitalization plans from those banks failing to meet the minimum capital 
requirements. Among the key stress test figures are: 

- Common Equity Tier 1 Capital (CET1) – the capital that the bank has readily available in 
the beginning of the stress test and based on which are evaluated the baseline and adverse 
scenarios.  
 

- Common Equity Tier 1 Ratio (CET1 ratio) - the funds bank has readily available expressed 
in terms of the total exposure.  

𝐶𝐸𝑇1	𝑟𝑎𝑡𝑖𝑜 =
𝐶𝑜𝑚𝑚𝑜𝑛	𝐸𝑞𝑢𝑖𝑡𝑦	𝑇𝑖𝑒𝑟	1	𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑	𝑎𝑠𝑠𝑒𝑡𝑠
 

- Total Risk Exposure – includes the total bank exposure such as cash and equities, which 
are subject to a certain risk. For example, the cash is perceived as less volatile and hence 
less risky than the equities. Referred also to as RWA in the EBA stress test, the total 
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exposure is derived upon Basel II and covers credit, operation and market risk 
components (Acharya et al., 2014). The best way for assessing credit risk to bank’s 
exposure and assigning their corresponding risk weights is to use the CET1 ratio (BIS, 
2014).  
	

• Core Tier 1 Capital (CT1) – composed primarily of permanent shareholders’ equity 
(Alfriend, 1988; Acharya et al., 2014). The Core Tier 1 consists of CET1 capital and 
Additional Tier 1 capital (AT1), which can be contingent convertible bonds(CoCo-Bonds) 
or other non-redeemable and non-cumulative preferred stocks. 

2.2 Basel framework  
The Basel Committee on Banking Supervision, established in 1988, published a set of regulations 
which provide a strong base for the macro prudential stress tests when defining banks’ financial 
performance measures i.e. the capital ratios (Acharya et al., 2014). The new regulations would 
stabilize the international banking system by removing the source of competitive inequality raised 
by the different national capital requirements (BIS, 2015). Basel I established a minimum capital 
ratio of 8% of the RWA, however more advanced framework was needed in order to be able to 
address not only the credit risk but also risk arising from banks’ foreign market exposure, traded 
debt, equities, commodities and equities.  
 
Basel II framework was introduced in 2004, almost six years after the first Committee proposal 
(BIS, 2015).  One of the Basel framework’s prescriptions is the use of external credit ratings when 
banks are about to determine risk weights of exposures (BIS, 2014). However, despite the valuable 
credit rating assessments on banks credit risk exposure, it is apparent that a significant proportion 
of banks’ exposure remains unrated (BIS, 2014). Hence, it is needed an alternative solution to the 
external ratings for the risk diversification. Under Basel II, banks have two alternatives to 
determine the capital requirements for credit risk, namely standard approach and internal rating 
based approach. The former measures credit risk supported by external credit assessments, while 
the latter one allows banks to use their internal rating systems for credit risk (Joosen, 2016).  
 
Basel III is a framework introduced in response to the financial crisis in 2008 which main idea is 
to strengthen banks’ capital basis, hence, improving the whole economy (BIS, 2010). According 
to this framework, a way to assure consistency in the liquidity risk supervision is to develop a set 
of monitoring tools used in the process of tracking banks’ liquidity risk exposures.  It concentrates 
on the implementation of new quantitative and qualitative requirements concerning the liabilities 
side of the banks’ balance sheets (Joosen, 2016). Moreover, the Basel III is introduced in order to 
fill the gaps of the already existing frameworks and contribute to the overall financial stability by 
strengthening the regulatory capital framework, and it is expanding on Basel II three pillars (Basel 
Committee, 2010; Krug, Lengnick & Wohltmann, 2015). These new regulations promote 
enhanced quality and quantity of the capital base for banks and strengthened risk coverage of the 
capital framework.   
 
Basel III minimum capital requirements are constantly increasing throughout the years. The 
minimum common equity ratio raised from 2% to 3.5% in 2013 and to 4% in 2014. The Core Tier 
1 capital ratio also increased from 4% to 4.5% in 2013. The most recent thresholds of the Basel III 
capital requirements include even higher CET1 ratio equal to at least 4.5% of the RWA, Tier 1 
Capital at least 6.0% of the RWA and Total Capital (Tier 1&2) of at least 8.0% of the RWA (Basel 
Committee, 2010). The EBA would be monitoring the impact of the Basel III capital requirements 
on samples of European banks since June 2011.  
 
Slovik and Cournède (2011) found in their study that some banks in US, Japan and EU have 
already increased their capital ratios as a pre-crisis measure from the market pressure by the end 
of 2009. Hence, their recommendation is that Basel III capital requirements for Tier 1 should be 
reduced by the increase already obtained. Moreover, by 2019, on average, banks will increase their 
CET 1 by 3.7% and Tier 1 capital ratio by about 3.0% in order to meet the capital requirements.  
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2.3 Bank capitalization   
Banks capital serves two main purposes. Similarly, to any other business, the capital is an input 
to the production process and the capital investments should correspond to banks capital rate of 
return. Also, the capital is a tool used to attract deposit funds, which are essential part of the 
production process, and they provide insurance to depositors against a drop in banks assets 
(Mingo, 1975; Peltzman, 1970). The capital is viewed as a residual which is able to absorb losses 
(Dietrich & James, 1983). Bank regulators examine the riskiness of banks assets and banks capital 
capacity to overcome periods of declines without incurring losses for the depositors (Peltzman, 
1970). Banks balance sheet can undergo changes depending on whether the asset portfolio is 
considered to be risky or capital inadequate, and hence, a bank can choose to hold more capital 
or less risky assets. Banks should also strive to achieve an appropriate balance between holding 
less risky portfolios and more adequate capital, which is also the main focus of the regulators in 
their examination activities. The better capitalized banks experience smaller decline in their 
equity value during periods of economic downturns (Demirgüç-Kunt, Detragiache & Merrouche, 
2010). Moreover, with more capital banks would be able to absorb loses which reduces the 
possibility of a liquidity problem (Moody’s, 2016). 
 
Banks equity capital accounts for about 10 percent of the total bank’s resources (Peltzman, 1970). 
However, the owners rarely use capital directly to buy assets, but instead they use it to attract 
deposits with which to purchase capital later. Moreover, the equity financing incentives are 
different in banks and nonfinancial firms primarily due to the deposit insurance, which transfers 
the risk from the depositor to the insurer (Dietrich & James, 1983).  
 
Peltzman (1970) concludes that no significant evidence can support the statement that banks 
investment behaviour conforms to the regulatory standards. Dietrich and James (1983) also 
support the evidence that regulatory capital standards are not efficient. Mingo (1975), on other 
hand, contradicts other researchers that banks investments capital is not affected by regulators 
desires. His findings are that the lower the ratio of actual capital to desired capital is, the more 
likely bankers are to add capital over the next period, to satisfy regulators desires. The 
contradicting results might be raised from the assumption made by Peltzman that there is a linear 
regression between the capital investment and the regulator’s capital adequacy standards and 
because of the aggregated data he used in the analysis (Dietrich & James, 1983).  
 
Dahl and Shrieves (1990) explain in their research how the capital standards influence the 
infusion of equity in commercial banks which builds on previous researches on how bank 
regulations affect the capital structures. Central issue concerns whether the capital structures 
arise from natural capital market forces or they result from the minimum capital adequacy 
standards imposed by regulators. Some changes in capital or capital ratios might be caused by 
factors which are only partially controllable such as modification of dividend policies or asset size. 
Hence, a heavy reliance on those ratios as a metric for bank capital adjustments and modification 
might lead to misleading interpretations. However, equity issue is important for the banks’ capital 
structures, outsiders, and regulators as a proof that banks are committed to improve their capital 
positions (Dahl & Shrieves, 1990). 
 
The equity infusion is positively correlated with growth rate, market concentration and location 
in urban market areas but only for the well capitalized banks (Dahl & Shrieves, 1990). However, 
better capitalized banks have higher probability to issue equity than lower capitalized banks. The 
infusion of equity has significantly larger proportion in the presence of regulation than it would 
have had in the absence. Hence, minimum capital requirements are to some extend impacting the 
bank's equity issuance (Dahl & Shrieves, 1990).   
 
Holding equity comes at a higher price for banks due to the information asymmetry, hence the 
equity capital is expected to be negatively correlated to the cost (Angora, et al., 2009). For 
example, under Basel II requirement banks are required to hold more capital if they are about to 
imply riskier plans or hold riskier assets (Angora, et al., 2009). 
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2.4 Credit ratings  
The credit ratings are not only examining the current financial performance and stability of the 
issuer, but they also incorporate forward looking expectations regarding the overall vulnerability 
of default of the issuer, industry and overall economy (Moody’s, 2006; Ueda & di Mauro, 2013). 
The most widespread category is the overall credit rating which assess the issuer’s ability to meet 
its financial obligations and cope during adverse business and economic crisis (Ueda & di Mauro, 
2013).  
 
Cantor and Packer (1996) explain the quantitative indicators taken into consideration in the credit 
rating determination such as per capita income, GDP growth, inflation, fiscal balance, external 
balance, and external debt. According to Hand, Holthausen and Leftwich (1992) the credit rating 
announcements by two of the big agencies S&P and Moody’s directly affect the corporate bond 
and stock prices.   
 
The credit rating agencies list a number of economic, social and political factors which could 
possibly influence the credit rating. For example, the overall long-term ratings are lower after the 
crisis period in 2009 than they are before the crisis in 2007 (Ueda & di Mauro, 2013). For the 
investors, a potential downgrade would lead to losses, increased capital costs and restricted 
capital access for issuers which might result in default (Fons, Cantor & Mahoney, 2002). On other 
side, an upgrade is very favourable for the issuer, allowing for greater capital market access and 
interest cost savings, as well as enhanced security prices for the investor (Fons, Cantor & 
Mahoney, 2002). Credit ratings determine the creditworthiness of the issuers, which can also be 
expressed as the expected loss rate, which is a sum of the expected default rate and the loss-
severity rates (Fons, Cantor & Mahoney, 2002).  
 
Kisgen (2004) reveals that the credit rating agencies might have access to information besides the 
publicly available one, since they take advantage of the information asymmetries. Also, they might 
be provided with information that firms are reluctant to disclose publicly, therefore their 
creditworthiness assessments are considered as highly reliable.   
 
The credit ratings usually represent not only the quality of the debt obligations but also the overall 
frim situation. Companies in the same rating category are often pooled together and all firms will 
be assessed similarly disregarding the extreme values (Kisgen, 2004). Hence, firms near a 
potential change in the rating will have more incentives to keep the higher grade and be pooled 
with highly rated companies.  

2.4.1 CR-CS hypothesis and Trade-off theory 
Kisgen (2004) bases his paper on the Credit Rating Capital Structure hypothesis (CR-CS), which 
is built upon the belief that managers’ decisions on the capital structures are influenced by the 
credit rating announcements mainly due to costs and benefits associated with the differences in 
the ratings.  

Those firms near a potential downgrade would issue less debt relative to equity than the ones 
which are not near a change in the rating or elsewise face the cost associated with a change in the 
rating (Kisgen, 2004).                                          
 
The trade-off theory argues that the firm will balance its leverage ratio close the optimum (Kisgen, 
2004). Applying that into the the CR-CS hypothesis have the implication that banks’ capital 
structures would change accordingly.  

2.4.2 The pecking order theory 
The pecking order theory is quite similar to the trade-off theory and plays an important role in 
the capital structures decision making. Firms usually prefer not to issue equity because it is a 
costly source of funding, and instead search either for internal source of financing or debt (Frank 
& Goyal, 2003; Kisgen, 2004). The equity has higher risk premium than debt and retained 
earnings, therefore investors would demand higher returns on equity. The standard pecking 
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theory suggests that firms avoid issuing equity as a source for project financing but instead issue 
debt when the internal cash flows are scarce for the investment (Shyam-Sunder & Myers, 1999). 
Equity is issued in cases then there is a junk debt or the financial distress costs are extremely high.  
 
Kisgen (2004) states that in contrast to the pecking theory, some firms near a credit rating 
upgrade might prefer to issue more equity than debt to avoid the corresponding risk, and likewise 
to avoid issuing debt when there is a foreseen downgrade.  

2.5 Literature review   
Ueda and di Mauro (2013) address the problem of the “too-systematically-important-to-fail” 
financial institutions which failure can be prevented through implementing tighter regulations or 
increased capital buffers. The authors are estimating the impact of the structural subsidy 
embedded in the credit ratings, since the ratings evaluate not only the institution’s own financial 
strength but also the external support it receives. They come to a conclusion that an increase in 
the government support impacts the overall long-term credit rating with an increase of up to 0.9 
notches during the pre-crisis period. This impact nearly doubled in 2009. Moreover, the authors 
support previous findings that the credit ratings tend to overrate structural products.   
 
One of the most important research papers in the field is written by Kisgen (2004), concluding 
that firms near positive rating change are more likely to adjust their capital structures in order to 
obtain the more favourable grade. Further investigations test different theories which are 
influential factor in the capital structure decision making.  The pecking and the trade-off theory 
provide strong evidences of why companies choose to keep certain leverage ratios and why issuing 
equity is not a preferable option.  
 
Greenlaw, Kashyap, Schoenholtz and Shin (2012) suggest that in order to be able to overcome 
banks undercapitalization, EBA’s stress test recommendations should be provided in euro 
amounts instead of ratios, because in order to comply with the regulations requirements banks 
tend to reduce their asset base (Acharya, et al., (2014). The problem with using capital ratios is 
that the denominator is the risk-weighted assets and its disclosure can be limited or inconsistent 
across banks. Demirgüç-Kunt et al. (2010) contribute to the above findings by testing whether 
strong capital positions are associated with strong stock market performance. If the capital is 
measured by leverage ratio and not risk-adjusted ratio, then the relationship between the stock 
and capital will be significantly stronger, because the risk-adjusted capital ratios under the Basel 
requirements are usually subject to manipulation.  
 
Acharya et al. (2014) conclude in their paper that the Basel risk standards do not provide any 
incentives for diversification, so firms build their entire portfolios on one asset category, ignoring 
the risk weights which results in excess leverage. As a consequence, banks’ exposures are built 
upon low-weighted risk assets. Moreover, stress tests cannot capture ex ante the increased risk 
unless there are market-based measures, thus stress tests relying only on Basel regulation are not 
sufficient. 
 
Poon and Firth (2005) examine the trend of the credit agencies to grade banks that have not 
requested it with significantly lower ratings. They test several banks in terms of asset quality and 
profitability. Firm that did not request a rating are said to receive a “shadow” rating since the 
agencies base their decision entirely on publicly available information. The authors come to a 
conclusion that the shadow banks have lower asset quality and less equity capital to absorb the 
losses.  
 
The credit rating agencies and existing literature lack reporting details on what impact the credit 
rating determination. Mellios and Paget-Blanc (2006) find that past upgrades do not prefigure 
future upgrades, whereas once start downgrading a particular company, the agencies tend to 
overreact which presumes future downgrades as well. Therefore, it is important to determine what 
influences the ratings and how banks can avoid future sequence of downgrades. The expected 
default frequencies incorporate equity market expectations and are used my Moody’s credit rating 



 

 9 

agency as a measure or risk (Hau, et al., 2012). The stock market reacts to changes in the ratings 
but so far there are no evidence on whether the imposed minimum capital requirements, and in 
particular equity holdings, are related to favorable credit ratings. 
 

3 Methodology  

In this chapter, I justify the chosen quantitative research method and present the techniques 
used for data collection. Moreover, I disclose an aggregate summary of the stress test results for 
2011 and 2014, as well as an explanation of the multivariate ordinal regression and the control 
variables used for data analysis.      

3.1 Choice of method  
In order to achieve the purpose of this theses to investigate how the credit rating assessments are 
related to the bank’s capital structures, I have chosen to conduct quantitative research. This 
method allows the researcher to focus on hypothesis and theory testing, by using empirical data 
in order to see if they are supported or not (Johnson & Christensen, Larry, 2012).  
 
The quantitative research follows confirmatory method, meaning first the researcher set the 
hypothesis, often based on already existing theory, second, he tests them empirically using the 
collected data, and finally, the researcher makes a decision whether to reject or accept the 
hypothesis based on the statistical tests (Johnson & Christensen, Larry, 2012).  
 
The quantitative research uses data which can be statistically tested and expressed numerically 
(Bax, 2013). The quantitative method is part of the empirical studies, also called statistical 
researches, and it includes experimental and quasi-experimental studies (Campbell& Stanley, 
1963; Newman & Benz, 1998). In order to be able to make general conclusions for a particular 
population based on a random sample of it, one need to have strict control of variables, 
randomization and valid and reliable measures (Newman & Benz, 1998). 
 
The qualitative research, on other hand, is used in cases when there is little information available 
about certain phenomena, and the researcher would like to bring new concepts and hypothesis 
about this unknown event. Hence, the qualitative research follows exploratory method, meaning 
first the researcher makes observation, second he identifies an existing pattern from them, and 
finally he draws a conclusion and makes generalization on this phenomena (Johnson & 
Christensen, Larry,2012). 
 
The quantitative approach is more appropriate for this study because I attempt to test relationship 
between variables, namely credit rating assessments and banks excess equity to balance sheet, 
and identify whether the EBA stress test results on excess equity are correlated with the credit 
rating assessments. However, the theories underlying the theoretical framework are incorporated 
in the analysis part, in order to provide clearer interpretation of the statistical results.  

3.2 Data collection 
The appropriate techniques and methods are essential part of the research process when 
collecting the data. Considering the quantitative essence of the research, I base my paper on 
secondary data collected from well-known and publicly accessible sources. Johnson & 
Christensen, Larry (2012) define secondary data as one which is usually collected, recorded and 
stored at some previous point in the time by other people and for different purposes than the 
purpose of the current study.  
 
The choice of banks is based on same sample as the EBA stress test exercise for 2011 and 2014. 
There are 73 and 95 banks used in the current study which is slightly less than the original sample 
due to information unavailability. 



 

 10 

 
The credit ratings from Moody’s were obtained from a database provided on their official website. 
However, several banks were withdrawn from credit ratings before and during 2011, hence no 
data can be obtained.  
 
The European Banking Authority makes a decision on which banks to include in the stress test 
based on the total value of banks assets which should be above €30 billion and the ratio of the 
total assets to country’s GDP which has to be higher than 20%, where an exception is made for 
those banks with total assets of less than €5 billion (ECB, 2014). Only the European banks meeting 
those requirements can be stress tested.  
 
Each year is tested individually and the results are reported separately.  

3.2.1 Searching parameters  
Relevant articles and publication on the EBA stress test, credit rating assessments, excess equity, 
capital adequacy and bank capitalization were retrieved from well-known databases such as 
Scopus, Google Scholar, Jönköping University Library and Primo. 
 

Database search engines  Scopus, Google Scholar, Jönköping University 
Library, Primo  

Key words  EBA, stress test, excess equity, bank solvency, 
bank capitalization, credit rating assessment, 
credit rating agencies, Basel capital accord, 
Basel framework, excess equity, leverage 
ratio, capital adequacy.  

Literature types  Academic articles, Books, Internet  
Publication period  1965 – 2016 
Languages of publication English  

Table	1	Searching	parameters	

3.2.2 Aggregate Stress Test results for 2014  
The stress test for 2014 was published on 26th of October 2014. The stress test summary report 
for 2014 presents aggregate results for all 123 tested European banks for the time horizon 2014 to 
2016. Its focus is on the solvency ratio (CET1) under the two macroeconomic scenarios. The 
minimum CET 1 ratio is set to 4.5% of the RWA. Under the baseline scenario the CET 1 ratio 
equals 8%, whereas under the adverse scenario it is 5.5%. The average CET1 ratio at the end of 
2013 is equal to 11.5% (EBA, 2014). 
 
Whereas under the baseline scenario the aggregate CET1 ratio increases from 11.1% in 2013 to 
11.7% in 2016, the adverse scenario decreases to 8.5% in 2016. Under the adverse scenario, which 
assess banks capitalization solvency in times of unfavourable macroeconomic situations, about 
56% of banks are above the 8% thresholds. However, a significant number of the banks in the 
sample are close to the threshold value of 5.5% under baseline scenario.  
 
With a minimum CET 1 ratio of 8% under the adverse scenario a total of 24 banks experienced 
capital shortfall in 2016 which on aggregate is EUR 24.2BN. Also, the total risk exposure increased 
with 11% in 2016 under the adverse scenario.  
 
Another objective of the stress tests focuses on banks risk coverage, requiring banks to rise their 
risk coverage on the credit, market, sovereign, securitization risk and the cost of funding and 
interest income.  
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3.2.3 Aggregate stress test results for 2011  
The stress test for 2011 is highly transparent, very comprehensive at bank level and easily 
accessible and downloadable for the EBA website (Acharya et al, 2014). The minimum CET 1 ratio 
is equal to 3.5% of RWA. The threshold CT1 ratio under the adverse scenario us 5% of the RWA, 
where on average banks have about 8.9% in the end of 2010. Despite the strengthening, there are 
three banks that fall below this threshold (EBA, 2011). Under the adverse scenario this ratio 
decreases to 7.7% on average.  
 
The results from the 2011 stress test shows that 27 banks experience a capital shortfall which will 
be addressed by limiting the RWA without harming the lending to the economy and by increasing 
the high quality capital elements (EBA, 2012).   

3.3 Data analysis  
Moody’s credit rating scale for long-term debt ratings runs from the highest Aaa to the lowest C, 
comprising 21 notches in total, whereas the short term debt rating is classified in four primes 
(Moody’s, 2016). A summary of the ratings is presented in Table 2. The information is based on 
Moody’s official symbols and definitions. However, in order to be able to perform a multivariate 
regression analysis, for each categorical variable is assigned a corresponding number equal to 1 
for Aaa down to 21 for C rating. The short term debt obligations are ranked in 4 categories, where 
1 is Prime 1, or namely those issuers who have the ability to pay back their debt and 4 are the 
highly speculative debts or those with substantial risk.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	

Table	2	Moody's	credit	rating	scale	

3.3.1 Excess Equity to Balance Sheet Ratio 
The equity capital requirements are the amount of capital that the banks must hold as it is 
required by the financial regulators. However, it is commonly seen that banks keep excess equity, 
which is measured as the difference between the actual equity amount reported in the balance 
sheet and required equity banks must hold in terms of RWA.   
 

𝐸𝑥𝑐𝑒𝑠𝑠	𝐸𝑞𝑢𝑖𝑡𝑦 = 𝐸𝑞𝑢𝑖𝑡𝑦 − 𝑅𝑊𝐴 ∗ 𝐶𝐸𝑇1	𝑚𝑖𝑛𝑖𝑚𝑢𝑚	𝑟𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡  
 
The Excess Equity to Balance Sheet ratio would then be expressed by using the following formula:  
 

𝐸𝑥𝑐𝑒𝑠𝑠	𝐸𝑞𝑢𝑖𝑡𝑦	𝑡𝑜	𝐵𝑎𝑙𝑎𝑛𝑐𝑒	𝑆ℎ𝑒𝑒𝑡 = 	
𝐸𝑥𝑐𝑒𝑠𝑠	𝐸𝑞𝑢𝑖𝑡𝑦	

𝐵𝑎𝑙𝑎𝑛𝑐𝑒	𝑠ℎ𝑒𝑒𝑡	𝑎𝑚𝑜𝑢𝑛𝑡
 

 

Dummy	variable Dummy	variable	

1 Aaa

2 Aa1
3 Aa2
4 Aa3

5 A1
6 A2

7 A3

8 Baa1

9 Baa2
10 Baa3

11 Ba1
12 Ba2
13 Ba3

14 B1
15 B2
16 B3

17 Caa1
18 Caa2
19 Caa3

The	issuer	do	not	fall	within	any	other	Prime	short	
term	category.

Short-term	credit	rating

Highly	speculative

Non-investment	grade	
speculative

Lower	medium	grade

Upper	medium	grade

High	grade

20

21

P-1

P-2

P-3

P-4	(Not	
prime)

Ca

C

High	quality	obligation,	subject	to	the	lowest	credit	rating.

High	quality	obligation,	subject	to	relatively	low	risk.	

Upper-medium	quality	obligations,	subject	ot	low	risk.	

Medium	grade	obligations,	subject	to	moderate	credit	risk,	which	
have	certain	speculative	characteristics.	

Speculative	obligations,	subject	to	substantial	credit	risk.

Speculative	obligations,	subject	to	high	credit	risk.

Speculative	or	poor	standing	obligations,	subject	to	a	very	high	
credit	risk.

Highly	speculative	obligations,	near	to	default	with	some	
potential	to	recover	the	principal	or	interest.

Long-term	credit	rating

1

2

3

4

Lowest	rated	obligations,	typically	in	default,	with	little	
expectations	to	recover	the	principal	or	interest.

Rating	description	

Prime

In	default

Extremely	speculative

Substantial	risks

The	issuer	have	a	superior	ability	to	pay	back	their	
short-term	obligations.

The	issuer	have	a	strong	ability	to	pay	back	their	
short-term	obligations.

The	issuer	have	an	acceptable	ability	to	pay	back	
their	short-term	obligations.
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However, the credit ratings are influenced by more factors than just the excess equity, therefore I 
include several control variables.  

3.3.2 Defaulted to Total Exposure Ratio  
The credit risk mitigation (CRM) methodology is a technique used to determine the risk 
associated with exposure that the credit institutions hold (Dohnal, 2008). The two approaches of 
CRM are standardized (SA) and fundamental (F-IRB) or advanced (A-IRB) Internal Ratings-
Based approach. According to the EU directive, only those institutions which are using either of 
those approaches are allowed to conceive CRM for the determination of the risk-weighted assets 
(Dohnal, 2008). The capital requirements are calculated differently depending on whether the 
IRB or the standardized approach are used. Dierick, Pires, Scheicher, & Spitzer (2005) consider 
the standardized approach as the closest to the current capital rules. On other hand, the IRB 
approach uses a combination of additional internal components for the calculation of the risk 
weights such as the probability of default (PD), loss given default (LGD) and exposure at default 
(EAD) (Dohnal, 2008). 
 
The EBA stress tests states not only the total bank exposure used for determining the risk weights 
of the credit risk but also distinguishes the defaulted and non-defaulted assets. When a default of 
an obligor is sighted, then exposures of the defaulted obligor are taken into account and listed as 
EAD. The defaulted exposures are expressed as percentage of the total exposure. According to the 
EBA the total exposures are the total EAD based on which banks compute their RWA. The bank’s 
total exposure is classified into set of asset classes such as sovereign, bank, corporate, retail 
residential property, commercial real estate and other assets exposures and to each of them is 
allocated a risk weight, relative to the reflecting degree of credit risk (Dierick, et al., 2005).  Higher 
ratio means that the banks has increased number of defaulted exposures, hence it maintains a low 
quality credit protection on a pool of exposures.  
 

𝐷𝑒𝑓𝑎𝑢𝑙𝑡𝑒𝑑	𝑡𝑜	𝑇𝑜𝑡𝑎𝑙	𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑠 = 	
𝐷𝑒𝑓𝑎𝑢𝑙𝑡𝑒𝑑	𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑠	
𝑇𝑜𝑡𝑎𝑙	𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑠

 

3.3.3 Leverage ratio  
The equity to balance sheet, called also leverage ratio, is an investment ratio indicating the amount 
of bank’s assets invested solely by shareholders relative to its total equity. The leverage ratios 
compare the debt or equity of a company to its total assets, measuring the proportion of assets 
owned by creditors compared to those owned by shareholders.  
 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒	𝑟𝑎𝑡𝑖𝑜 = 	
𝑇𝑜𝑡𝑎𝑙	𝐸𝑞𝑢𝑖𝑡𝑦
𝑇𝑜𝑡𝑎𝑙	𝐴𝑠𝑠𝑒𝑡𝑠

 

 
The leverage ratio is a good indicator of what is the banks solvency after all liabilities are paid off, 
showing the remaining balance left to the investors.     

3.3.4 Balance Sheet Amount  
The stress test is examination of the banks’ balance sheets, hence, the total asset amount is used 
as a control variable for further calculation. Both the stress tests for 2011 and 2014 are conducted 
based on the static balance sheet assumption. The EBA decision is examining a time horizon of 
two years, as a longer period might question the reliability of the assumptions (EBF, 2013). 
According to Biondi and Zambon (2013) the static approach reflects the ability of the banks to 
meet its timely obligation by assessing its net asset positions. Moreover, this approach is used to 
compare the forecasted with those from the base period. 
 
The bank size is usually measured in terms of the total assets, therefore the banks in this study 
are grouped in three size categories. According to the ECB banks are classified in three groups 
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according to their total assets as a percentage of the total consolidated assets of all EU banks. 
Small banks have 0.005% of the total banks of the EU banks, medium banks – between 0.005% 
and 0.5% and big banks have above 0.5%. I have created dummy variables for each group, 
however, in my sample size there are no small banks in 2014 and only 1 small bank in 2011. Small 
banks might have been cut off since I reduced the initial sample size due to information 
unavailability on credit rating assessments. In 2011, the small, medium and big banks rated with 
long-term rating are 0, 37 and 19, respectively and those which received short-term ratings are 1, 
3 and 13, respectively. In 2014, the small, medium and big banks rated with long-term credit 
ratings are 0, 4 and 67, respectively, whereas those which received short-term ratings are only big 
banks and their number is 24.  
 
 
 
 
 
 

Table	3	Bank	size	groups	according	to	the	ECB 

3.3.5 Equity Ratio  
The equity ratio is measured as the ratio between the Common equity and the RWA. 
 

𝐸𝑞𝑢𝑖𝑡𝑦	𝑟𝑎𝑡𝑖𝑜 = 	
𝐶𝑜𝑚𝑚𝑜𝑛	𝐸𝑞𝑢𝑖𝑡𝑦

𝑅𝑊𝐴
 

  
This ratio is taken into consideration by the credit rating agencies when determining the credit 
ratings, therefore it is a valuable control variable for this study. The ratio defines how much capital 
the bank needs to hold in order to cover the risk of unexpected loss.  

3.3.6  Ordinal regression  
In order to determine what is the relationship between the dependent variable credit ratings and 
the independent variable excess equity to balance sheet, given several control variables, I have 
applied ordinal regression analysis.   
 
The ordinal regression analysis is performed when the dependent variable is ordinal given one or 
more independent variables. Having ordinal variables means grouping the data into two or more 
categories which can be ordered or ranked. The dependent variable is the credit ratings ranked 
from 1 to 21 for the long-term ratings and 1 to 4 for short-term ratings. The independent variable 
is the excess equity to balance sheet, given in ratio terms. The control variables in the regression 
model are equity ratio, defaulted to total exposures, and the balance sheet amount grouped 
according to the banks size.  
 
For the ordinal regression to be executed four assumptions should be met. Firstly, the dependent 
variable must be ordinal in nature and ranked in categories. Secondly, one or more of the 
independent variables should be either continuous or categorical, but they cannot be treated as 
ordinal. Third, there should be no multicollinearity between the dependent and the independent 
variables. Forth, there should be proportional odds, meaning each independent variable has equal 
effect on the each cumulative split of the ordinal dependent variables.  
 
Since the information for the credit ratings is provides both in terms of long and short-term 
ratings and the stress test covers different sample of banks for 2011 and 2014, the ordinal 
regression is carried out four times. The general multivariate ordinal regression is specified as 
follows: 
   

CRt = α + β0ExEq + φKit + εit 
 

Bank	size Assets	as	a	percentage	of	total	consolidated	assets	of	EU	banks
Large Greater	than	0.5%
Medium-sized Between	0.5%	and	0.005%
Small Less	than	0.005%
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Where, 
CR = Credit rating  
ExEq = Excess equity to Balance sheet  
Kit = Set of control variables, including the Equity ratio, the Defaulted to total exposures and 
dummy variables indicating banks size based on balance sheet amount.  
 
The four different multivariate ordinal regressions are as follows:  
 

LTCR2011 = α + β0ExEq + φK3,2011 + εi2011 
 

STCR2011 = α + β0ExEq + φK3,2011 + εi2011 

 
LTCR2014 = α + β0ExEq + φK3,2014 + εi2014 

 
STCR2014 = α + β0ExEq + φK3,2014 + εi2014 

 
Where, STCR and LTCR refers to as short and long-term credit ratings.  

3.4 Research Quality  

3.4.1 Research validity and replicability   
 
By definition the research reliability refers to the possibility that the research can be performed 
again and essentially lead to the same results (Johnson & Christensen, Larry, 2012). The research 
validity indicates whether the conclusions of the performed study are correct and true (Johnson 
& Christensen, Larry, 2012).  
 
I regard the data used for the current research as reliable since information on the credit rating 
assessment is gathered from Moody’s official database, and information on the capital adequacy 
of the European banks is obtained from the EBA official website. Furthermore, I believe this study 
is designed very objectively, based on a very comprehensive list of references, with high rate of 
citation and referral according to Google Scholar statistics. The data is tested in SPSS, so the risk 
of mistakes is limited. Moreover, due to the comprehensive statistics performed, I can assure the 
results are highly credible and reliable.  
 
The information necessary for the paper is downloaded from publicly accessible free sources, 
hence, I consider this study to have high possibility for replication, hence, further research on the 
topic can be carried out.  

4  Empirical findings 

This chapter begins with an overall descriptive statistics of the excess equity to balance sheet 
ratio, followed by a comprehensive description of the multivariate ordinal regression results 
for short- and long- term credit ratings for 2011 and 2014.   
 

4.1 Excess equity to balance sheet  
 
Based on the formula provided in section 3.4.1, the excess equity to balance sheet is calculated by 
first estimating the minimum equity amount banks must hold according to the minimum CET1 
given their RWA, and then subtracting this amount from their current equity. Then the ratio is 
the received amount divided by the balance sheet amount.  
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Given the 3.5% minimum CET1 ratio for 2011 there are three banks, namely Öesterreichische 
Volksbank AG (ÖVAG) in Austria, Agricultural Bank of Greece S.A (ATEbank) and Allied Irish 
Banks PLC in Ireland, which keep less equity than the minimum requirements and hence report 
a negative excess equity to balance sheet ratio.  
 
For those particular banks I took a closer look at the outcome of the stress test for 2011 in order 
to see whether they pass the baseline and adverse scenarios.  
 
ÖVAG reports a CT1 ratio of 6.4% in 2010 and 4.5% under the adverse scenario in 2012, which 
does not reach the 5% CT1 benchmark. Hence, the banks need additional EUR 160 million.  
 
Expectable the Agricultural Bank of Greece S.A (ATEbank) also requires additional capital. The 
bank reports CT1 capital of 6.3% as of December 2010. However, it fails to meet the CT1 
benchmarks under the adverse scenario for both 2011 and 2012, reporting results of -4.5% and -
6.0% respectively. This indicated that additional capital of EUR 713 million is needed in order to 
be able to reach the requirement of 5% CT1 ratio.  
 
The Allied Irish Banks PLC also fails to meet the 5% CT1 threshold.  The December 31st 2010 
results report only 3.7% CT1 ratio. Under the adverse scenario, the CT1 capital ratio is 1.2% and -
1.5% for 2011 and 2012 respectively indicating that the bank needs additional capital. However, 
the Irish bank increased its total substantial regulatory capital after receiving about EUR 13412 
millions of government support, raising capital and implementing restructuring plans. Those 
remedial measures increased the total CT1 ratio up to 14.6% in 2011 and 10.0% in 2012 under the 
adverse scenario. However, in 2010 for the actual results indicate the need of additional capital of 
EUR 1269 million.  
 
Under the 4.5% minimum CET1 ratio for 2014, the number of banks that have less equity than 
the minimum equity requirements decreased to 2, namely Öesterreichische Volksbank AG 
(ÖVAG) in Austria and the Italian banks Banca Carige S.P.A – Cassa di Risparmio di Genova e 
Imperia.  
 
The stress test for 2014 reveals that the Austrian bank has a CET1 ratio of 10.3% for 2011. The 
CET1 ratio of 2.1% under the adverse scenario, however, does not meet the threshold of 8%.  
Also, the stress test shows a capital shortfall of EUR 865 million, therefore the EBA proposes some 
restructuring measures to be undertaken. However, press reviews from both the banks side and 
the Austrian Financial Market Authority (FMA) confirm that currently ÖVAG meets all regulatory 
requirements and has been working and implementing successfully restructuring plans.  
 
Banca Carige S.P.A also report a CET 1 capital ratio of -2.4% under adverse scenario and 2.3% 
under the baseline scenario. The bank needs about EUR 814 million in order to fulfil the gap and 
meet the minimum capital requirements.  

4.2 Assumption checking - Multivariate ordinal regression  
Before performing the multivariate ordinal regression, I need to check whether the four 
assumptions are met.  
 
The first assumption states that the dependent variable must be ordinal in nature and ranked in 
categories. The credit ratings are ordinal in nature ranked in categories in ascending way from 1 
to 21, where 1 represents the highest Aaa rating and 21 is the lowest C.  
The second assumption that one or more of the interdepend variables have to be continuous or 
categorical is also observed.  
The third and fourth assumptions tests for multicollinearity and for proportional odds.  

4.2.1 Multicollinearity diagnostic checking – Assumption 3 
The existence of interdependency relationship between the explanatory variables in regression 
analysis is referred to as multicollinearity problem (Farrar & Glauber, 1967). The presence of 
multicollinearity will hamper the correct estimation of the structural relationship between the 
variables in the regression. 
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Table 4 and 5 summarize the output after running a collinearity diagnostics test in a linear 
regression for long- and short-term credit ratings in 2011 and 2014, respectively. The dependent 
variables of each regression are the credit ratings, whereas the independent variables, also called 
predictors, are the control variables excess equity to balance sheet ratio (ExEqBS ratio), the 
defaulted to total exposures ratio (DTE), the leverage ratio (LR), the equity ratio (Capital) and the 
banks size (Size).  
 
The Variance Inflation Function (VIF) and the tolerance measure the degree of multicollinearity 
between the variables. A VIF of 10 or higher indicates that there is definitely a presence of 
multicollinearity. A VIF of 4 or above requires further investigation. A VIF of around 1 implies no 
multicollinearity problem in the model. 
 
Table 4 reports the regression analysis between long- and short-term credit ratings and the other 
control variables for 2011.  
 
In long run, the VIF for the predictors excess equity to balance sheet ratio, the leverage ratio and 
capital are inflated by a factor of 172.755, 110.690 and 15.686 indicating that those variables are 
correlated with at least one of the other predictors in the model.  
 
In short run, the VIF for the predictors excess equity to balance sheet ratio, the leverage ratio and 
the capital are inflated by a factor of 580.840, 429.831 and 32.098 indicating that those variables 
are correlated with at least one of the other predictors in the model.  
 
 

 
1 n=56 

2 n=17 

Table	4	Multicollinearity	tests	for	Long-	and	Short-Term	credit	ratings	for	2011	

Table 5 reports the regression analysis between the long- and short-term credit ratings and the 
other control variables for 2014.  
 
In long run, the VIF for the predictors excess equity to balance sheet ratio and the leverage ratio 
are inflated by a factor 31.094 and 23.936 indicating that those variables are correlated with at 
least one of the other predictors in the model.  
 
In short run, the VIF for the predictors excess equity to balance sheet ratio and the leverage ratio 
are inflated by a factor of 13.027 and 13.290, indicating that those variables are correlated with at 
least one of the other predictors in the model.  
 
 

Model Tolerance VIF Model Tolerance VIF
ExE1BS	ratio .006 172.755 ExE1BS	ratio .002 580.840
DTE .529 1.889 DTE .690 1.448
LR .009 110.690 LR .002 429.831
Capital .064 15.686 Capital .031 32.098
Size .572 1.747 Size .755 1.325

Short	term	CR	20112

Collinearity	Statistics Collinearity	Statistics

a	Dependent	Variable:	LTCR a	Dependent	Variable:	STCR

Long	term	CR	20111
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1 n=71 

2 n=24 

Table	5	Multicollinearity	tests	for	Long-	and	Short-Term	credit	ratings	for	2014	

Since the results indicate the existence of multicollinearity, I need to exclude some of the predictor 
variables that could possibly be the cause of this problem. I have repeated the regression analysis 
excluding the leverage ratio and the capital since they show high VIF statistics results for the long 
term credit ratings in 2011.  
 
The VIF factor is around 1, indicating that there is no multicollinearity in any of those cases. (see 
Table 6 and 7). Hence, I can proceed with further checking of the last assumption and the 
multivariate ordinal regression analysis.  
 
 

 
1 n=56 

2 n=17 

Table	6	Multicollinearity	tests	for	Long-	and	Short-Term	credit	ratings	after	adjustments	for	2011		

	 	
1 n=71 

2 n=24 

Table	7	Multicollinearity	tests	for	Long-	and	Short-Term	credit	ratings	after	adjustments	for	2014		

I proceed the test of parallel lines and the ordinary regression analysis with the set of variables 
between which there is no multicollinearity (those shown in table 6 and 7). 
 

Model Tolerance VIF Model Tolerance VIF
ExE1BS	ratio .032 31.094 ExE1BS	ratio .077 13.027
DTE .726 1.378 DTE .916 1.091
LR .042 23.936 LR .075 13.290
Capital .263 3.801 Capital .666 1.501
Size .809 1.235 - - -

Long	term	CR	20141

Collinearity	Statistics

a	Dependent	Variable:	LTCR

Short	term	CR	20142

Collinearity	Statistics

a	Dependent	Variable:	STCR

Model Tolerance VIF Model Tolerance VIF
ExE1BS	ratio .812 1.232 ExE1BS	ratio .493 2.028
DTE .652 1.534 DTE .848 1.179
Size .656 1.524 Capital .378 2.644
- - - Size .764 1.309

Long	term	CR	2011 1 Short	term	CR	2011 2

Collinearity	Statistics Collinearity	Statistics

a	Dependent	Variable:	LTCR a	Dependent	Variable:	STCR

Model Tolerance VIF Model Tolerance VIF
ExE1BS	ratio .588 1.700 ExE1BS	ratio .998 1.002
DTE .778 1.285 DTE .932 1.073
Capital .542 1.844 Capital .930 1.075
Size .861 1.161 - - -

Long	term	CR	2014 1 Short	term	CR	2014 2

Collinearity	Statistics Collinearity	Statistics

a	Dependent	Variable:	LTCR a	Dependent	Variable:	STCR
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4.2.2 Test of Parallel Lines – Assumption 4 
 
The Parallel Lines test is testing the proportional odds assumption. The null hypothesis suggests 
that the odds of each explanatory variable are consistent across the different thresholds of the 
outcome variable. A statistically significant result suggests that the odds are different, hence other 
tests such as the multinomial logistic regression can be useful to further examine the odds values.  
 
H0: The odds are consistent across the different thresholds  
H1: The odds are different  
 
Table 8 indicates p-value higher than the 5% significance level, hence we cannot reject the null 
hypothesis and conclude that the odds are consistent across the different thresholds for both 
Long- and Short-Term credit ratings in 2011. Hence, this assumption is confirmed.  
 

 
1 n=56 

2 n=17 

Table	8	Test	of	Parallel	Lines	for	Long-	and	Short-Term	credit	ratings	for	2011	

 
Table 9 indicates p-value higher than the 5% significance level, hence we cannot reject the null 
hypothesis and conclude that the odds are consistent across the different thresholds for both 
Long- and Short-Term credit ratings in 2014. Hence, this assumption is observed.  
 

 
1 n=71 

2 n=24 

Table	9	Test	of	Parallel	Lines	for	Long-	and	Short-Term	credit	ratings	for	2014 

Model -2	Log	Likelihood Chi-Square df Sig.
Null	Hypothesis 227.308
General 205.849b 21.459c 36 .810

Model -2	Log	Likelihood Chi-Square df Sig.
Null	Hypothesis 31.532
General 28.526b 3.006c 10 .833

Long-Term	CR	20111

Short-Term	CR	20112

Test	of	Parallel	Linesa

Test	of	Parallel	Lines

Model -2	Log	Likelihood Chi-Square df Sig.
Null	Hypothesis 327.437
General 253.107b 74.330c 80 .658

Model -2	Log	Likelihood Chi-Square df Sig.
Null	Hypothesis 51.422
General 48.194b 3.229c 10 .919

Long-Term	CR	20141

Test	of	Parallel	Linesa

Short-Term	CR	20142

Test	of	Parallel	Linesa
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4.3 Multivariate ordinal regression  
As mentioned earlier, Moody’s credit ratings are reported in short and long term ratings scale. 
Therefore, I had to distinguish those two into separate regression analysis for the years 2011 and 
2014.  

• The model fitting information  

The model fitting information table is an indicator of whether the model improve our ability to 
predict the outcome. We compare the outcome based on whether we use only the intercept value 
or the final one. By observing the p-value we can determine whether there is statistically 
significant improvement in the model if only the intercept is used or all explanatory variables. A 
statistically significant results indicate that we are actually improving our model by including all 
explanatory variables.  

 
H0: The model is improved by including only the intercept 
H1: The model is improved by including all explanatory variables 

• The goodness-of-fit 

This statistical test examines whether the observed data is consistent with the model fitted to it.  
The null hypothesis states that the model is a good fit, whether the alternative suggests that the 
model does not fit the current data. Hence, if the result is statistically significant then we would 
reject the null hypothesis suggesting that the model is not appropriate for the current data set. 
However, the goodness-of-fit test has some drawbacks since it is very sensitive to missing values 
or large sample sizes.  
 
H0: The model is appropriate fit to the data  
H1: The model is not appropriate fit to the data  

• Pseudo R-Square  

The Pseudo R-Square test is an alternative to the logistic R-squared test but is used when the 
model contains categorical variables. The Nagelkerke R-square value tells us how much of the 
variance of the outcome is explained by the explanatory variables or likewise how close the data 
is fitted to the regression line. The greater the R-square value is, the greater proportion of the 
variance is explained by the independent variables, which is the desired outcome of this test.  

• The test of Parallel Lines is testing the proportional odds assumption 

4.4 Multivariate ordinal regression results for 2011  

4.4.1 Long term credit ratings  
Table 18 in Appendix 1 presents the case summary. It gives information on the frequency of the 
credit ratings and it is apparent that most banks have obligations subject to a low risk - rated 
mostly with A2, Aa2 and Aa3. Only one bank received the highest grade Aaa as opposite to 5 banks 
which were rated with B3, indicating that their obligations are subject to high speculative risk.  
 
The p-value of the model fitting information test is very close to zero suggesting that we can reject 
the null hypothesis that the model should include only the intercept value. By using all 
explanatory variables, we are actually improving our model (see Table 19, Appendix 1). 
 
Table 20 is the goodness-of-fit test which examines whether the selected model is a good fit to our 
data. The result of 0.933 indicates a good fit between the model and the data, hence we can 
proceed interpreting the parameters estimate output. Also, the Pseudo R-square test indicates 
that a significant proportion of the variance (54%) can be explained by the independent variables, 
confirming that the data is located close to the regression line (Table 21, Appendix 1). 
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Table 11 presents the parameters estimate summary indicating whether the explanatory variables 
influence the credit ratings. The estimated coefficients are statistically significant if the p-value is 
below the 5% significance level. The interpretation of the coefficient is such that one-unit decrease 
or increase in the predictor will change the response variable according to the sign of the 
coefficient. Unfortunately, the excess equity to balance sheet does not show any statistically 
significant results, since the p-values is higher than the 5% significance level and equal to 0.963. 
Therefore, I cannot confirm that the excess equity is related to the credit ratings variable. 
However, one can notice that the defaulted to total exposure ratio shows statistically significant 
results on the ratings given the differences in the banks size. The estimated coefficient is positive 
so one unit of increase in the ratio is increasing the odd that the credit rating will be lower with 
an odd ratio of 1.394. The size control variable is also statistically significant with a p-value of 
0.001.    
 
The table below summarizes the results from the ordinal regression test. The comprehensive 
output of the ordinal regression can be found in Appendix 1.  
 

 
Table	10	Summary:	Ordinal	regression	for	long-term	ratings	in	2011	

 
Table	11	Ordinal	regression	for	long-term	ratings	2011	

4.4.2 Short term credit ratings    
The credit ratings provide not only current outlook of the financial stability of the issuer but also 
future looking information. Therefore, more weight is put on the long-term credit ratings. Short-
term ratings, on other hand, might incorporate certain shocks which happened near the date 
rating announcement.   
 
The case summary table indicates that most of the banks’ obligations are subject to a very low 
risk, considering that the majority of 70.6% of them received a short term rating of either prime 
one or two indicating that the issuer has strong or superior ability to pay back their short term 
obligations (see Table 24, Appendix 2).  
 
The model fitting information suggests that including all explanatory variables would not lead to 
statistically significant improvement of the model. The p-value of 0.034 is lower than the 
significance level of 5%, hence we can reject the null hypothesis that using the intercept only is a 
better fitting to our model. Hence, by including all variables we are improving our model (see 
Table 25, Appendix 2).  
 
Table 26 is the Goodness-of-Fit test which indicates that the model is of a very good fit to the data 
because the p-value is higher than the significance level of 5%, hence we cannot reject the null 
hypothesis. The Pseudo R-Square test also shows desirable results, because the explanatory 
variables explain about 55% of the variance of the model (Table 27, Appendix 2).  
 
In Table 28 the parameters estimates are presented. The excess equity to balance sheet ratio 
coefficient is significant only at 10% significance value. The p-value of 0.062 identifies no 
correlation between the variables at 5% significance level. The estimated coefficient is positive, so 
one unit of increase in the ratio is increasing the odd that the credit rating will be lower with an 
odd ratio of 8.226.  

Model	fitting	information 0.000 <	0.05 Reject	Ho All	variables	should	be	included.	
Goodness-of-Fit 0.933 >	0.05 Cannot	Reject	Ho The	model	is	of	a	good	fit	to	the	data.	
Psudo	R-Square	 0.543 -		 - Significant	proportion	of	the	variance	can	be	explained	by	the	independent	variables.	
Test	of	Parallel	Lines	 0.810 >	0.05 Cannot	Reject	Ho The	odds	of	the	explanatory	variables	are	consistent	across	the	different	threshold.	

Long-term	credit	rating	2011

Coefficient	 Significance
Excess	Equity	to	Balance	Sheet	Ratio -.005 .963
Defaulted	to	Total	exposures .326 .001
Medium	Banks 2.302 .001
Big	Banks 0a .

Parameters	Estimates

2011 LTCR	
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The control variable equity ratio (capital) is statistically significant at 5% level. The coefficient is 
negative, therefore one unit of increase in the ratio is decreasing the odd that the credit rating will 
be lower with an odd ratio of 0.316. Size is not correlated to the excess equity to balance sheet 
ratio at 5% significance level.  
 
The table below provides a summary of the ordinal regression.  
 

 
Table	12	Summary:	Ordinal	regression	for	short-term	ratings	2011	

 
Table	13	Ordinal	regression	for	short-term	ratings	2011	

4.5 Multivariate ordinal regression results for 2014 

4.5.1 Long term credit ratings  
The case summary in Table 30 from 2014 shows results contrasting to the ones from 2011 in terms 
of how the credit ratings are distributes. Most of the banks have not received favourable credit 
ratings. About 11% are rated with A3, and in 25% of the cases banks’ obligations are perceived as 
a subject to moderate, substantial or high credit risk since the grades are Baa3 or lower. However, 
those results are not surprising considering that 24 banks did not pass the EBA stress test in 2014.  
 
The model fitting information shows statistically significant results indicating that the model is 
improved by including all explanatory variables.  The Goodness-of-Fit test also indicates that the 
model is of a very good fit to the data since the p-value is equal to 0.857 which is higher than the 
5% significance level. The Pseudo R-square also shows good results, indicating that about 60% of 
the variance of the model is explained by the independent variables (see Table 31, Table 32 and 
Table 33, Appendix 3).  
 
The estimated parameter coefficients in Table 15 show statistically significant results at 5% and 
10% level for the independent variable and all control variables except of the size.  
 
Same as in 2011, the p-value for the predictor excess equity to balance sheet ratio is equal to 0.074 
which is statistically significant only at 10% level. There is no correlation between the variables at 
5% significance level. The coefficient is positive indicating that a unit of increase in the excess 
equity to balance sheet is increasing the odds, the rating will be lower with an odd ratio of 1.249.  
 
The p-value of the predictor defaulted to total exposures is equal to 0.000. This result is 
statistically significant at 5% level so we can reject the null hypothesis and conclude that the 
regression coefficient is different from 0 given the other predictors excess equity to balance sheet 
ratio, equity ratio and size. Hence, an increase in the defaulted to total exposures increases the 
odd the credit rating will be lower by 1.315, given the other control variables in the model.  
 
The p-value for the predictor equity ratio (capital) is equal to 0.002 which is statistically 
significant at 5% level so we can reject the null hypothesis and conclude that the regression 
coefficient is different from 0 given the other predictors excess equity to balance sheet ratio, 
defaulted to total exposures and size. Since the coefficient is negative, a unit of increase in the 
equity ratio is decreasing the odd that the credit rating will be lower by 0.817.  

Model	fitting	information 0.034 <	0.05 Cannot	Reject	Ho All	variables	should	be	included.	
Goodness-of-Fit 0.782 >	0.05 Cannot	Reject	Ho The	model	is	of	a	good	fit	to	the	data.	
Psudo	R-Square	 0.551 -		 - Significant	proportion	of	the	variance	can	be	explained	by	the	independent	variables.	
Test	of	Parallel	Lines	 0.833 >	0.05 Cannot	Reject	Ho The	odds	of	the	explanatory	variables	are	consistent	across	the	different	threshold.	

Short-term	credit	rating	2011

Coefficient	 Significance
Excess	Equity	to	Balance	Sheet	Ratio 2.107 .062
Defaulted	to	Total	exposures .073 .696
Capital -1.152 .040
Small	Banks -.496 .836
Medium	Banks 3.849 .052
Big	Banks 0a .

STCR

Parameters	Estimates

2011
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The comprehensive results from the multivariate ordinal regression can be found in Appendix 3, 
where the table below provides a short summary.  
 

 
Table	14	Summary:	Ordinal	regression	for	long-term	ratings	2014	

 
Table	15	Ordinal	regression	for	long-term	ratings	2014	

4.5.2 Short term credit ratings  
The case summary of the short term credit ratings indicates that most of the banks are rated with 
either prime 3 or 4, which means that issuer have acceptable ability to pay back their obligations 
(see Table 36, Appendix 4). 
 
The model fitting information suggests in Table 37 indicates that all explanatory variables would 
improve our model, since the p-value is less than the 5% significance level. Also, the model is of a 
good fit to the data considering the relatively high p-value of 0.154, higher than the 5% 
significance level. The Pseudo R-square test indicates that about 53% of the variance of the model 
is explained by the explanatory variables (see Table 38 and Table 39, Appendix 4).  
 
Table 17 presents the parameters estimates output. The p-value for the predictor excess equity to 
balance sheet ratio is not statistically significant at 5% level, with a p-value equal to 0.368.  
 
The p-value of the predictor equity ratio is 0.046 which is statistically significant result at 5% 
level of significance. Therefore, we can reject the null hypothesis and conclude that the regression 
coefficient is different from 0 given the other predictors excess equity to balance sheet, defaulted 
to total exposures ratio and banks size. Hence, a unit increase in the equity ratio is increasing the 
off that the credit rating will be lower by an odd ratio of 0.685.  
 
The p-value of the predictors defaulted to total assets is statistically significant at 5% level, 
indicating that a unit increase in the ratio is increasing the odds that the the credit rating will be 
lower by an odd ratio of 1.491.  
 
The size control variable is not included in the statistics since it is a constant. All banks rated with 
a short-term credit rating in 2014 are categorized as big banks.  
 
The table below provides a summary of the results.  

 
 

Table	16	Summary:	Ordinal	regression	for	short-term	ratings	in	2014	

Model	fitting	information 0.000 <	0.05 Reject	Ho All	variables	should	be	included.	
Goodness-of-Fit 0.181 >	0.05 Cannot	Reject	Ho The	model	is	of	a	good	fit	to	the	data.	
Psudo	R-Square	 0.567 -		 - Significant	proportion	of	the	variance	can	be	explained	by	the	independent	variables.	
Test	of	Parallel	Lines	 0.658 >	0.05 Cannot	Reject	Ho The	odds	of	the	explanatory	variables	are	consistent	across	the	different	threshold.	

Long-term	credit	rating	2014

Coefficient	 Significance
Excess	Equity	to	Balance	Sheet	Ratio .223 .467
Defaulted	to	Total	exposures .274 .000
Capital -.202 .002
Medium	Banks .886 .367
Big	Banks 0a .

Parameters	Estimates

2014 LTCR	

Model	fitting	information 0.001 <	0.05 Reject	Ho All	variables	should	be	included.	
Goodness-of-Fit 0.154 <	0.05 	Reject	Ho The	model	is	of	a	good	fit	to	the	data.	
Psudo	R-Square	 0.537 -		 - Significant	proportion	of	the	variance	can	be	explained	by	the	independent	variables.	
Test	of	Parallel	Lines	 0.919 >	0.05 Cannot	Reject	Ho The	odds	of	the	explanatory	variables	are	consistent	across	the	different	threshold.	

Short-term	credit	rating	2014
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Table	17	Ordinal	regression	for	short-term	ratings	2014	

5 Analysis 

 
In this chapter I analyse, explain and interpret the empirical findings with the help of the 
outlined theories and previous findings on the topic.  

 
Recently, the news focused on the new debt-for-equity swap programme that China plans to 
implement in order to help large companies to reduce their debt burdens. The plan is designed to 
enable banks to exchange bad loans for equity and is directed mainly towards big companies. That 
would help the highly leveraged sectors to reduce their debts, and would clean the nonperforming 
loans. One one hand, banks would receive capital gains and dividends after the company is 
stabilized, however, the equity prices are more vulnerable and fluctuate more than the debt, 
therefore the equity investment is risker.  

According to Kisgen (2009), firms would always strive to maintain a constant leverage ratio, 
either by increasing the equity or issuing less debt. The trade-off theory also proves that a bank 
would always tend to move back to the optimal leverage level, therefore keeping excess equity to 
debt would be costly and not sustainable in long run.  

In the example of China, the small businesses have difficulties accessing banks loans, therefore 
this plan would not benefit them significantly (Wei, 2016). Also, exchanging equity for bank loans 
would not really have a sustainable long-term effect since banks would need to keep extra capital 
against the increased equity holdings, which usually are riskier than loans (Wei, 2016).  

Banks’s loans outlie a repayment schedule as well, so if a firm defaults and is not able to pay back 
its obligations, the bank can decide whether to state liquidation or appropriate its obligation 
through debt-to-equity swap for example (Bolton & Freixas, 2000). That would substantially 
increase banks equity holdings and not necessarily comes at a benefit. Moreover, banks are 
required to meet minimum capital requirements, therefore if they want to increase the lending, 
they need to increase their equity financing which can be costlier (Bolton & Freixas, 2000). 

Those debt-to-equity programmes are designed for the underperforming companies unable to pay 
back their lenders giving them the possibility to offer to their lenders company ownership. All 
good, but would banks be better off as shareholders in a business they are not familiar with?  

According to the CR-CS theory, the credit ratings most certainly impact the firms’ and banks’ 
capital structures decision makings. Any change in the leverage ratio, is related to either a cost or 
benefit and will be carried out in the rating change. Also, sometimes the dilemma is whether to 
undergo the cost of issuing equity or the cost of being downgraded. The relationship between 
those variables, however, is apparent and depending on which control variables are included in 
the tested model. Further, I investigate how a component of banks capital structures is connected 
to those ratings.  

In order to fulfil the purpose of this study of investigating what is the impact of the EBA stress 
test results of excess banks’ equity to balance sheet on Moody’s credit ratings, I have included the 

Coefficient	 Significance
Excess	Equity	to	Balance	Sheet	Ratio .276 .876
Defaulted	to	Total	exposures .400 .794
Capital -.378 -.006

Parameters	Estimates

2014 STCR
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equity ratio as a control variable, mainly because it reflects the proportion of equity versus the 
risk weighted assets banks keep. This ratio is used by the credit rating agencies and impose 
restriction of how much capital banks need to hold as proportion of their risky assets. Other 
control variables are the defaulted to total exposures ratio which indicates to what extend a bank 
maintains good quality credit protection and banks size which are considered as being influential 
on the credit ratings.  

Previous research investigating the effect of the credit ratings on the financial managers’ decision 
on capital structures, conclude that firms adjust their capital structures according to whether they 
are near a potential downgrade or upgrade. The reason why there is increased interest in the 
impact of the credit ratings changes on capital structures, is because the CFOs are becoming more 
concerned about how their company is being rated. Therefore, with this paper I examine that 
relationship from different perspective, namely if the excess equity to balance sheet is influential 
for the credit ratings. The credit ratings are obtained shortly after the stress test results are being 
published, believing that they report the most recent bank situation. Moreover, the credit ratings 
are not expected to reflect short-term risk fluctuations, but to measure the long-term default risk 
of the issuer. By definition the ratings are driven by cyclical developments in the economy. 
Therefore, in this paper I will primarily analyse the output of the long-term ratings.  

Keeping extra capital is important during times of economic downturns since the better 
capitalized banks will experience smaller decline in their equity values. Moreover, keeping extra 
equity means that the shareholders will bear most of the banks risk and losses rather than the 
debtholders or the taxpayers. However, the result from the regression analysis does not show 
strong correlation between the variables credit ratings and excess equity to balance sheet ratio, 
which lead to inconclusive results. It is possible that the quality of the supplied capital is relatively 
low, affecting negatively the credit ratings. From the point of view of the credit rating agencies or 
other external parties it might be difficult to assess what is the shareholders’ risk when they supply 
the banks with more equity, because they might finance their part with a loan from a third party. 
Rojas-Suarez (2002) prove that in the emerging markets investors supply banks with large 
amounts of low-quality capital relative to the banks’ capital base. The credit rating agencies are 
taking advantage of the information asymmetry, meaning that they might have access to data that 
banks prefer not to disclose with the mass public. Moreover, those ratings save the cost for 
investors of doing their own research on analysing the risk of different projects. The higher the 
rating is, the higher the creditworthiness of the borrower.  

Moreover, banks rarely use capital to directly purchase assets, but instead they use it to attract 
deposits, which equity financing transfers the risk from the depositor to the issuer. Also, the equity 
is more expensive for banks due to the information asymmetry and is negatively related to the 
cost. Therefore, according to the Basel capital requirements those banks planning to implement 
riskier projects or hold riskier assets are required to hold more capital. Also, as Kisgen (2004) 
confirms in his study a bank currently assessed with a low credit rating but near an upgrade will 
issue more equity relative to debt in order to avoid the corresponding risk, which will would create 
excess equity than needed by regulation. 

However, since the results of the regression are insignificant, we do not have reasons to believe 
that holding excess equity is not beneficial for banks. As previous studies show better capitalized 
banks have more incentives to raise equity. With the presence of capital regulations and the 
increased minimum capital ratios, the equity infusion takes larger proportion. Even though, it is 
costlier to hold equity, the CET 1 ratio requires banks to hold more capital in relation to their RWA 
in order to cover the risk of unexpected losses. Those banks that reported negative excess equity 
compared to the regulation requirements, did not pass the stress test in both years. The baseline 
is important predictor of banks performance in favourable economic situations, whereas the 
adverse scenario examines banks capital adequacy and solvency when there are some deviations 
from the baseline. Therefore, it is crucial for the banks to pass the test, otherwise they have to 
develop recapitalization plans.  
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The banks’ asset quality is fundamental for the creditworthiness, because a high leverage ratio 
implies that asset devaluation would have significant effect on the banks solvency (Moody’s 2016). 
The capital, also called equity ratio, is an important factor when determining the credit ratings. 
It is tightly related to the asset quality, because when the risk of unexpected losses is high, banks 
would need to hold more capital in order to cover the losses to the bondholders. It is measured as 
the equity to the total risk-weighted assets. The profitability is also captured as part of the credit 
rating estimation in terms of whether the banks is able to recover losses to the balance sheet. On 
those three components is placed at most emphasis and they sum 65% of the total weight of 
Moody’s credit ratings. The findings of my study conclude that banks with higher capital ratio 
have higher credit ratings, whereas those with higher defaulted exposures have lower credit 
rating. The capital ratio is the proportion of the equity to the RWA. High ratio means that a bank 
has more capital to cover the risk of unexpected losses which is positively related to a bank being 
rated with a good rating. The results from the multivariate ordinal regression are statistically 
significant for both years.  

The liquidity assessment is also taken into consideration by the agencies when determining the 
credit ratings and is based on the funding structures and liquid resources. However, it is weighted 
less than the other components. The funding structure is measured as a ratio between the market 
funds and the total assets and expresses the balance sheet part that is credit-sensitive (Moody’s, 
2016). The liquidity side, on other hand, is measured by the proportion of the liquid assets to the 
tangible assets. According to Moody’s official rating guide, those banks with less liquidity assets 
have higher tangency in order to provide the necessary support.  

The current study captures Basel minimum capital requirements, banks equity reserves, RWA 
and defaulted exposures which all are factors influencing the credit ratings. Certainly, the 
defaulted exposures are negatively related to both high long- and short-term credit ratings, 
whereas the capital is positively connected to the high ratings.  

6 Conclusion 

This chapter summarizes the purpose of the thesis and provides answers to the research 

questions. 

Banks are subject to tight and strict regulatory requirements therefore when determining their 
capital structures, they face pressure both from investors and borrowers (Berlin, 2011). However, 
CFOs are highly concerned about how changes in the capital structures would affect their 
company’s credit rating. Banks are willing to adjust their capital structures in order to obtain 
higher rating.  

The credit rating industry gained popularity after the BIS had proposals back in 1999 and 2001 
that the Basel Committee on Banking Supervision should consider the borrower’s credit ratings 
when examining banks’ solvency and capital adequacy. Even though the credit rating agencies 
take advantages of information asymmetry and have influential power on the market, 
speculations occur in terms of whether they tend to overrate structural products.  

The credit rating agencies take into consideration several banks factors when determining the 
credit ratings. Among others are banks’ asset quality which is fundamental measure for the 
creditworthiness, banks’ capital which is related to the asset quality in relation to the RWA, banks’ 
profitability, and liquidity measurements.  

The purpose of this paper is to investigate whether banks keeping excess equity to balance sheet 
receive better credit rating, given the predictors equity ratio, bank size and defaulted to total 
exposures. The European Banking Authority (EBA) stress test results are used as benchmark for 
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determining banks’ capital adequacy and solvency, whereas the credit ratings are obtained shortly 
after the EBA’s reports publication. The research questions stated in the paper are:  

1. What is the effect of the excess equity to balance sheet ratio on the credit ratings 
reported by Moody’s credit rating agency for major European banks examined by the 
EBA stress test?  

2. Do European banks which keep excess equity enjoy favourable credit ratings?  

Even though the estimated coefficient is negative, namely excess equity is associated with the 
lower credit ratings, the results from the multivariate ordinal regression do not show correlation 
between the excess equity to balance sheet ratio and the credit ratings.  One can find explanation 
of this result in the low-quality capital relative to the banks’ capital base. Also, banks planning to 
implement risker projects or currently holding risker assets are subject to higher capital 
requirements. Moreover, banks currently being rated low but with the potential of being upgraded 
would be more willing to issue equity than debt in order to avoid the corresponding risk and 
achieve the higher rating. 

On other hand, this paper shows significant correlation between banks’ credit ratings and the 
equity ratio and the defaulted to total exposures ratio. Higher equity ratios are associated with 
those banks which have high credit ratings. This predictor is a good measure of whether banks 
have sufficient capital to cover the risk in case of unexpected losses. The defaulted exposures are 
negatively related to the higher credit ratings, since the higher ratio indicates that the banks 
maintain low quality credit protection on their exposures.   

Overall, since the results of the regression are insignificant, we do not have reasons to believe that 
holding excess equity is not beneficial for banks. When banks make changes in their leverage 
ratios they would either carry the cost of being downgraded or the cost related to issuing more 
equity, therefore at the end they will balance the leverage ratio close to the optimal and keep 
capital as much as required by regulations.  

7 Discussion   

In this chapter I present the strengths and weaknesses of the current study and provide 

suggestion for further research.   

 
 
Banks capitalization is a very widely research topic, however very few authors address the excess 
equity banks keep and it is important issue considering the increasing threshold of the stress test 
CET 1 ratio and the raising number of banks failing the EBA exercise year to year. Therefore, I 
consider the choice of predictor variables an important determination of capital adequacy and 
banks’ solvency. Even though, the credit ratings usually address the creditworthiness of debt 
obligations, banks credit ratings determination capture many different variables among which are 
some of the used control variables in this study.  
 
Moreover, the EBA stress test is a valuable tool used to monitor and identify trends by assessing 
the resilience of the European financial institutions. Therefore, output of the exercise is a reliable 
source of information for conducting researches.  
 
It is time-consuming and hard to find data on historical credit ratings, therefore only Moody’s 
credit ratings are used in the current thesis. However, it happens that the credit rating agencies 
grade differently and have different criteria when determining the ratings, therefore a suggestion 
for future study is to examine the same relationship but testing with ratings provided by the other 
two big agencies – S&P and Fitch.  
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Moreover, the current study is based on the Basel minimum capital requirements, due to time 
and scope limitations, however it would be interesting to repeat the study using the data from 
baseline and adverse scenario of the EBA stress test. There is no certain evidence that credit rating 
agencies are taking into consideration those scenarios when determining the ratings, however 
they are good indicator for the ability of a bank to cover losses during economic downturns.  
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Appendix 1 
 

 
Table	18	Case	summary	-	Long	term	credit	ratings	2011	

 
Table	19	Model	Fitting	Information	-	Long	term	credit	ratings	2011 

 
Table	20	Goodness-of-fit	-	Long	term	credit	ratings	2011	

 
Table	21	Pseudo	R-Square	-	Long	term	credit	ratings	2011	

N Marginal	Percentage
1 1 1.8%
3 6 10.7%
4 6 10.7%
5 4 7.1%
6 12 21.4%
7 4 7.1%
8 2 3.6%
9 3 5.4%
10 5 8.9%
11 2 3.6%
12 4 7.1%
13 1 1.8%
14 1 1.8%
16 5 8.9%
2 37 66.1%
3 19 33.9%

Valid 56 100.0%
Missing 0
Total 56

Size

LTCR

Case	Processing	Summary

Model -2	Log	Likelihood Chi-Square df Sig.
Intercept	Only 270.603
Final 227.286 43.317 4 .000
Link	function:	Logit.

Model	Fitting	Information

Chi-Square df Sig.
Pearson 655.297 711 .933
Deviance 227.286 711 1.000
Link	function:	Logit.

Goodness-of-Fit

Cox	and	Snell .539
Nagelkerke .543
McFadden .160
Link	function:	Logit.

Pseudo	R-Square
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Table	22	Parameters	Estimates	-	Long	term	credit	ratings	2011	

 

 
Table	23	Odds	Ratios	-	Long	term	credit	ratings	2011	

 
 
 
 
 
 
 
 
 

Lower	Bound Upper	Bound
[LTCR	=	1] -2.294 1.061 4.670 1 .031 -4.374 -.213
[LTCR	=	3] -.096 .595 .026 1 .871 -1.263 1.071
[LTCR	=	4] .876 .577 2.301 1 .129 -.256 2.008
[LTCR	=	5] 1.451 .597 5.903 1 .015 .281 2.622
[LTCR	=	6] 3.088 .724 18.196 1 .000 1.669 4.507
[LTCR	=	7] 3.652 .765 22.800 1 .000 2.153 5.151
[LTCR	=	8] 3.969 .788 25.391 1 .000 2.425 5.513
[LTCR	=	9] 4.440 .822 29.156 1 .000 2.829 6.052
[LTCR	=	10] 5.213 .883 34.840 1 .000 3.482 6.943
[LTCR	=	11] 5.549 .911 37.093 1 .000 3.764 7.335
[LTCR	=	12] 6.254 .977 41.008 1 .000 4.340 8.168
[LTCR	=	13] 6.444 .996 41.835 1 .000 4.491 8.396
[LTCR	=	14] 6.666 1.021 42.624 1 .000 4.665 8.667
ExE1BSratio -.005 .110 .002 1 .963 -.221 .211
DTE .326 .094 11.996 1 .001 .142 .511
[Size=2] 2.302 .710 10.503 1 .001 .910 3.695
[Size=3] 0a . . 0 . . .

Link	function:	Logit.

Location

95%	Confidence	Interval
Parameter	Estimates

Threshold

Estimate Std.	Error Wald df Sig.

Exp_B Upper	 Lower	
[LTCR	=	1] .123 .006 2.524
[LTCR	=	3] 1.109 .093 13.283
[LTCR	=	4] 2.940 .249 34.680
[LTCR	=	5] 5.230 .435 62.927
[LTCR	=	6] 27.010 1.949 374.399
[LTCR	=	7] 47.593 3.273 692.063
[LTCR	=	8] 65.283 4.372 974.754
[LTCR	=	9] 104.503 6.721 1624.834
[LTCR	=	10] 226.580 13.539 3791.930
[LTCR	=	11] 317.712 18.328 5507.432
[LTCR	=	12] 643.182 34.107 12128.913
[LTCR	=	13] 777.725 40.190 15049.803
[LTCR	=	14] 970.852 48.552 19413.333
ExE1BSratio .960 .634 1.454
DTE 1.394 1.141 1.703
Capital 1.031 .752 1.412
[Size=2] 10.340 2.531 42.249
[Size=3] 1.000
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Appendix 2 
 

 
Table	24	Case	summary	-	Short	term	credit	ratings	2011	

 

 
Table	25	Model	Fitting	Information	–	Short	term	credit	ratings	2011	

 

 
Table	26	Goodness-of-fit	-	Short	term	credit	ratings	2011	

 

 
Table	27	Pseudo	R-Square	-	Short	term	credit	ratings	2011	

 

N Marginal	Percentage
1 5 29.4%
2 7 41.2%
3 2 11.8%
4 3 17.6%
1 1 5.9%
2 3 17.6%
3 13 76.5%

Valid 17 100.0%
Missing 0
Total 17

Size

Case	Processing	Summary

STCR

Model -2	Log	Likelihood Chi-Square df Sig.
Intercept	Only 43.628
Final 31.532 12.095 5 .034
Link	function:	Logit.

Model	Fitting	Information

Chi-Square df Sig.
Pearson 35.577 43 .782
Deviance 31.532 43 .902
Link	function:	Logit.

Goodness-of-Fit

Cox	and	Snell .509
Nagelkerke .551
McFadden .277
Link	function:	Logit.

Pseudo	R-Square
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Table	28	Parameters	Estimates	-	Short	term	credit	ratings	2011	

 

 
Table	29		Odds	Ratios	-	Short	term	credit	ratings	2011	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lower	Bound Upper	Bound
[STCR	=	1] -6.227 3.375 3.405 1 .065 -12.841 .387
[STCR	=	2] -3.370 3.088 1.190 1 .275 -9.423 2.683
[STCR	=	3] -2.181 3.088 .499 1 .480 -8.234 3.872

ExE1BSratio 2.107 1.131 3.473 1 .062 -.109 4.323
DTE .073 .188 .152 1 .696 -.295 .442

Capital -1.152 .560 4.225 1 .040 -2.250 -.053
[Size=1] -.496 2.390 .043 1 .836 -5.180 4.188
[Size=2] 3.849 1.979 3.783 1 .052 -.030 7.727
[Size=3] 0a . . 0 . . .

Link	function:	Logit.

Location

Threshold

95%	Confidence	IntervalSig.dfWaldStd.	ErrorEstimate

Parameter	Estimates

Exp_B Lower	 Upper	
[STCR	=	1] .002 .000 1.473
[STCR	=	2] .034 .000 14.636
[STCR	=	3] .113 .000 48.025

ExE1BSratio 8.226 .897 75.450
DTE 1.076 .744 1.556

Capital .316 .105 .948
[Size=1] .609 .006 65.921
[Size=2] 46.934 .971 2269.200
[Size=3] 1.000
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Appendix 3 
 

 
Table	30	Case	summary	-	Long	term	credit	ratings	2014 

 
Table	31	Model	Fitting	Information	-	Long	term	credit	ratings	2014	

 
Table	32	Goodness-of-fit	-	Long	term	credit	ratings	2014	

 
Table	33	Pseudo	R-Square	-	Long	term	credit	ratings	2014	

N Marginal	Percentage
1 3 4.2%
2 2 2.8%
3 2 2.8%

4 3 4.2%
5 6 8.5%
6 8 11.3%
7 4 5.6%
8 5 7.0%
9 5 7.0%
10 7 9.9%
11 1 1.4%
12 6 8.5%
13 6 8.5%
14 2 2.8%
15 1 1.4%
17 4 5.6%
18 3 4.2%
19 3 4.2%
2 4 5.6%
3 67 94.4%

Valid 71 100.0%
Missing 0
Total 71

Size

Case	Processing	Summary

LTCR

Model -2	Log	Likelihood Chi-Square df Sig.
Intercept	Only 391.229
Final 332.099 59.130 4 .000

Link	function:	Logit.

Model	Fitting	Information

Chi-Square df Sig.
Pearson 1230.206 1186 .181
Deviance 332.099 1186 1.000

Link	function:	Logit.

Goodness-of-Fit

Cox	and	Snell .565
Nagelkerke .567
McFadden .151

Link	function:	Logit.

Pseudo	R-Square
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Table	34	Parameters	Estimates	-	Long	term	credit	ratings	2014	

 

 
Table	35	Odds	Ratios	-	Long	term	credit	ratings	2014	

 
 

Lower	Bound Upper	Bound
[LTCR	=	1] -5.073 1.199 17.900 1 .000 -7.424 -2.723

[LTCR	=	2] -4.418 1.082 16.662 1 .000 -6.540 -2.297
[LTCR	=	3] -3.907 1.009 15.002 1 .000 -5.885 -1.930
[LTCR	=	4] -3.337 .943 12.533 1 .000 -5.185 -1.490
[LTCR	=	5] -2.527 .874 8.355 1 .004 -4.241 -.814
[LTCR	=	6] -1.724 .831 4.307 1 .038 -3.352 -.096
[LTCR	=	7] -1.371 .818 2.812 1 .094 -2.974 .232
[LTCR	=	8] -.935 .807 1.342 1 .247 -2.516 .647
[LTCR	=	9] -.460 .801 .330 1 .566 -2.031 1.111
[LTCR	=	10] .302 .808 .140 1 .709 -1.282 1.886
[LTCR	=	11] .415 .811 .261 1 .609 -1.175 2.004
[LTCR	=	12] 1.096 .838 1.710 1 .191 -.547 2.739
[LTCR	=	13] 1.899 .894 4.509 1 .034 .146 3.652
[LTCR	=	14] 2.249 .927 5.887 1 .015 .432 4.067
[LTCR	=	15] 2.459 .949 6.714 1 .010 .599 4.319
[LTCR	=	17] 3.474 1.082 10.308 1 .001 1.353 5.594
[LTCR	=	18] 4.697 1.289 13.282 1 .000 2.171 7.223
ExE1BSratio .223 .124 3.203 1 .074 -.021 .467

DTE .274 .059 21.307 1 .000 .158 .390
Capital -.202 .065 9.709 1 .002 -.329 -.075
[Size=2] .886 .981 .815 1 .367 -1.038 2.809
[Size=3] 0a . . 0 . . .

Link	function:	Logit.

Location

Threshold

Parameter	Estimates
95%	Confidence	IntervalSig.dfWaldStd.	ErrorEstimate

Exp_B Lower	 Upper	
Threshold [LTCR	=	1] .006 .001 .066
Threshold [LTCR	=	2] .012 .001 .101
Threshold [LTCR	=	3] .020 .003 .145
Threshold [LTCR	=	4] .036 .006 .225

Threshold [LTCR	=	5] .080 .014 .443
Threshold [LTCR	=	6] .178 .035 .909
Threshold [LTCR	=	7] .254 .051 1.261
Threshold [LTCR	=	8] .393 .081 1.909
Threshold [LTCR	=	9] .631 .131 3.036
Threshold [LTCR	=	10] 1.353 .277 6.595
Threshold [LTCR	=	11] 1.514 .309 7.420
Threshold [LTCR	=	12] 2.993 .579 15.471
Threshold [LTCR	=	13] 6.681 1.158 38.563
Threshold [LTCR	=	14] 9.483 1.541 58.354
Threshold [LTCR	=	15] 11.694 1.820 75.127
Threshold [LTCR	=	17] 32.258 3.870 268.919
Threshold [LTCR	=	18] 109.602 8.766 1370.359
Location ExE1BSratio 1.249 .979 1.595
Location DTE 1.315 1.171 1.477
Location Capital .817 .719 .928
Location [Size=2] 2.425 .354 16.600

[Size=3] 1.000
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Appendix 4 
 

 
Table	36	Case	summary	-	Short	term	credit	ratings	2014	

 

 
Table	37	Model	Fitting	Information	-	Short	term	credit	ratings	2014	

 

 
Table	38	Goodness-of-fit	-	Short	term	credit	ratings	2014	

 

 
Table	39	Pseudo	R-Square	-	Short	term	credit	ratings	2014	

 
Table	40	Parameters	Estimates	-	Short	term	credit	ratings	2014	

N Marginal	Percentage
1 5 20.8%
2 4 16.7%
3 7 29.2%
4 8 33.3%
3 24 100.0%

24 100.0%
Missing 0
Total 24

Valid

Case	Processing	Summary

STCR

Model -2	Log	Likelihood Chi-Square df Sig.
Intercept	Only 64.848
Final 48.175 16.673 3 .001
Link	function:	Logit.

Model	Fitting	Information

Chi-Square df Sig.
Pearson 77.664 66 .154
Deviance 48.175 66 .951
Link	function:	Logit.

Goodness-of-Fit

Cox	and	Snell .501
Nagelkerke .537
McFadden .257
Link	function:	Logit.

Pseudo	R-Square

Lower	Bound Upper	Bound
[STCR	=	1] -4.823 2.275 4.495 1 .034 -9.281 -.365
[STCR	=	2] -3.383 2.116 2.555 1 .110 -7.531 .765
[STCR	=	3] -1.579 2.048 .594 1 .441 -5.592 2.435

ExE1BSratio .276 .306 .812 1 .368 -.324 .876
DTE .400 .201 3.944 1 .047 .005 .794

Capital -.378 .190 3.974 1 .046 -.750 -.006
Link	function:	Logit.

Std.	ErrorEstimate

Location

Threshold

Parameter	Estimates
95%	Confidence	IntervalSig.dfWald
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Table	41	Odds	Ratios	-	Short	term	credit	ratings	2014	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exp_B Lower	 Upper	
Threshold [STCR	=	1] .008 .000 .695
Threshold [STCR	=	2] .034 .001 2.149
Threshold [STCR	=	3] .206 .004 11.414
Location ExE1BSratio 1.318 .723 2.402
Location DTE 1.491 1.005 2.212
Location Capital .685 .472 .994
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Appendix 5 

 
Table	42	EBA	stress	test	-	banks	sample	2011	

Country	 Banks	
ERSTE	BANK	GROUP	(EBG)
RAIFFEISEN	BANK	INTERNATIONAL	(RBI)
OESTERREICHISCHE	VOLKSBANK	AG
DEXIA
KBC	BANK
MARFIN	POPULAR	BANK	PUBLIC	CO	LTD
BANK	OF	CYPRUS	PUBLIC	CO	LTD
DANSKE	BANK
JYSKE	BANK
SYDBANK
NYKREDIT

Finland OP-POHJOLA	GROUP
BNP	PARIBAS	
CREDIT	AGRICOLE
BPCE
SOCIETE	GENERALE
DEUTSCHE	BANK	AG
COMMERZBANK	AG
LANDESBANK	BADEN-WURTTEMBERG
DZ	BANK	AG	DT.	ZENTRAL-GENOSSENSCHAFTSBANK
BAYERISCHE	LANDESBANK
NORDDEUTSCHE	LANDESBANK	-GZ-
HSH	NORDBANK	AG,	HAMBURG
LANDESBANK	BERLIN	AG
DEKABANK	DEUTSCHE	GIROZENTRALE,	FRANKFURT
WGZ	BANK	AG	WESTDT.	GENO.	ZENTRALBK,	DDF
EFG	EUROBANK	ERGASIAS	S.A.
NATIONAL	BANK	OF	GREECE	
ALPHA	BANK	
PIRAEUS	BANK	GROUP
AGRICULTURAL	BANK	OF	GREECE	S.A.	(ATEbank)	

Hungary	 OTP	BANK	NYRT.
ALLIED	IRISH	BANKS	PLC
BANK	OF	IRELAND
IRISH	LIFE	AND	PERMANENT
INTESA	SANPAOLO	S.p.A
UNICREDIT	S.p.A
BANCA	MONTE	DEI	PASCHI	DI	SIENA	S.p.A
BANCO	POPOLARE	-	S.C.
UNIONE	DI	BANCHE	ITALIANE	SCPA	(UBI	BANCA)

Luxembourg BANQUE	ET	CAISSE	D'EPARGNE	DE	L'ETAT
ING	BANK	NV
RABOBANK	NEDERLAND
ABN	AMRO	BANK	NV
SNS	BANK	NV

Norway	 DNB	NOR	BANK	ASA
Poland	 POWSZECHNA	KASA	OSZCZEDNOSCI	BANK	POLSKI	S.A.	(PKO	BANK	POLSKI)

CAIXA	GERAL	DE	DEPOSITOS,	SA
BANCO	COMERCIAL	PORTUGUES,	SA	(BCP	OR	MILLENNIUM	BCP)
BANCO	BPI,	SA
NOVA	LJUBLJANSKA	BANKA	D.D.	(NLB	d.d.)
NOVA	KREDITNA	BANKA	MARIBOR	D.D.	(NKBM	d.d.)
BANCO	SANTANDER	S.A.
BANCO	BILBAO	VIZCAYA	ARGENTARIA	S.A.	(BBVA)
BANCO	POPULAR	ESPANOL,	S.A.
BANCO	DE	SABADELL,	S.A.
BANKINTER,	S.A.
CAJA	ESPANA	DE	INVERSIONES,	SALAMANCA	Y	SORIA,	CAJA	DE	AHORROS	Y	MONTE	DE	PIEDAD
GRUPO	BANCA	CIVICA
MONTE	DE	PIEDAD	Y	CAJA	DE	AHORROS	DE	RONDA,	CADIZ,	ALMERIA,	MALAGA,	ANTEQUERA	Y	JAEN
BANCO	PASTOR,	S.A.
GRUPO	BBK
BANCA	MARCH,	S.A.
CAJA	DE	AHORROS	DE	VITORIA	Y	ALAVA
COLONYA	-	CAIXA	D'ESTALVIS	DE	POLLENSA
NORDEA	BANK	AB	(PUBL)
SKANDINAVISKA	ENSKILDA	BANKEN	AB	(PUBL)	(SEB)
SVENSKA	HANDELSBANKEN	AB	(PUBL)	
SWEDBANK	AB	(PUBL)
ROYAL	BANK	OF	SCOTLAND	GROUP	plc
HSBC	HOLDINGS	plc
BARCLAYS	plc
LLOYDS	BANKING	GROUP	plc

Netherlands

Portugal

Slovenia

Spain	

Sweden

UK

Denmark

France

Germany	

Greece	

Ireland	

Italy	

Austria	

Belgium

Cyprus
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Table	43	EBA	stress	test	
-	banks	sample	2014 

Country	 Banks	
BAWAG	P.S.K.	Bank	für	Arbeit	und	Wirtschaft	und	Österreichische	Postsparkasse	AG
Raiffeisenlandesbank	Niederösterreich-Wien	AG
Raiffeisenlandesbank	Oberösterreich	AG
Erste	Group	Bank	AG
Raiffeisen	Zentralbank	Österreich	AG
Österreichische	Volksbanken-AG	with	credit	institutions	affiliated	according	to	Article	10	of	the	CR
Dexia	NV
Belfius	Banque	SA
KBC	Group	NV
AXA	Bank	Europe	SA
Hellenic	Bank	Public	Company	Ltd
Bank	of	Cyprus	Public	Company	Ltd
DANSKE	BANK
JYSKE	BANK
SYDBANK
NYKREDIT

Finland OP-POHJOLA	GROUP
Banque	PSA	Finance
BPI	France	(Banque	Publique	d'Investissement)
C.R.H.	-	Caisse	de	Refinancement	de	l'Habitat
RCI	Banque
Société	de	Financement	Local
BNP	Paribas
Groupe	BPCE
Société	Générale
Deutsche	Apotheker-	und	Ärztebank	eG
KfW	IPEX-Bank	GmbH
Landeskreditbank	Baden-Württemberg-Förderbank
Landwirtschaftliche	Rentenbank
Münchener	Hypothekenbank	eG
NRW.Bank
Volkswagen	Financial	Services	AG
Deutsche	Bank	AG
Commerzbank	AG
Landesbank	Baden-Württemberg
DZ	Bank	AG	Deutsche	Zentral-Genossenschaftsbank
Bayerische	Landesbank
Norddeutsche	Landesbank-Girozentrale
HSH	Nordbank	AG
Landesbank	Hessen-Thüringen	Girozentrale
DekaBank	Deutsche	Girozentrale
WGZ	Bank	AG	Westdeutsche	Genossenschafts-Zentralbank
Eurobank	Ergasias
National	Bank	of	Greece
Alpha	Bank
Piraeus	Bank

Hungary	 OTP	BANK	NYRT.
ALLIED	IRISH	BANKS	PLC
BANK	OF	IRELAND
IRISH	LIFE	AND	PERMANENT
Banca	Carige	S.P.A.	-	Cassa	di	Risparmio	di	Genova	e	Imperia
Banca	Piccolo	Credito	Valtellinese
Banca	Popolare	Di	Milano	-	Società	Cooperativa	A	Responsabilità	Limitata
Credito	Emiliano	S.p.A.
Iccrea	Holding	S.p.A
Intesa	Sanpaolo	S.p.A.
UniCredit	S.p.A.
Banca	Monte	dei	Paschi	di	Siena	S.p.A.
Banco	Popolare	-	Società	Cooperativa
Unione	Di	Banche	Italiane	Società	Cooperativa	Per	Azioni

Luxembourg Banque	et	Caisse	d'Epargne	de	l'Etat
Bank	Nederlandse	Gemeenten	N.V.
Nederlandse	Waterschapsbank	N.V.
ING	Bank	N.V.
Coöperatieve	Centrale	Raiffeisen-Boerenleenbank	B.A.
ABN	AMRO	Bank	N.V.
SNS	Bank	N.V.

Norway	 DNB	NOR	BANK	ASA
BANK	BPH	SA
BANK	HANDLOWY	W	WARSZAWIE	SA
GETIN	NOBLE	BANK	SA
POWSZECHNA	KASA	OSZCZEDNOSCI	BANK	POLSKI	S.A.	(PKO	BANK	POLSKI)
CAIXA	GERAL	DE	DEPOSITOS,	SA
BANCO	COMERCIAL	PORTUGUES,	SA	(BCP	OR	MILLENNIUM	BCP)
BANCO	BPI,	SA
SID	-	Slovenska	izvozna	in	razvojna	banka
Nova	Ljubljanska	banka	d.	d.
Nova	Kreditna	Banka	Maribor	d.d.
Cajas	Rurales	Unidas
Kutxabank
Liberbank
NCG	Banco
Banco	Santander
Banco	Bilbao	Vizcaya	Argentaria
Banco	Popular	Español
Banco	de	Sabadell
Bankinter
NORDEA	BANK	AB	(PUBL)
SKANDINAVISKA	ENSKILDA	BANKEN	AB	(PUBL)	(SEB)
SVENSKA	HANDELSBANKEN	AB	(PUBL)	
SWEDBANK	AB	(PUBL)
ROYAL	BANK	OF	SCOTLAND	GROUP	plc
HSBC	HOLDINGS	plc
BARCLAYS	plc
LLOYDS	BANKING	GROUP	plc

Poland	

Portugal

Slovenia

Spain

Sweden

UK

France

Germany

Greece	

Ireland	

Italy	

Netherlands

Austria	

Belgium

Cyprus

Denmark


