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Background: Stress tests have been increasingly used as a part of the supervisory tool by 

national regulators after the financial crisis, which can also be used to conduct authorities’ 

supervisory for determining bank capital levels, assessing the health of a bank.  

Purpose: The main purpose of this study is to assess whether some micro factors play 

important roles on the changes of Common Equity Tier One Capital Ratio (between the 

bank accounting value and the stress testing results under the adverse scenarios).  Our 

secondary purpose is to investigate if our empirical results will help to provide some 

theoretical suggestions to regulators when they exercise stress tests. 

 

Method: An empirical analysis by using Panel Data, introducing GARCH model to measure 

volatility. 

 

Empirical foundation: The results of EU-wide stress tests and bank financial statements 

 
Conclusion: The coefficient associated with non-performing loans to total loans is positively 

significant and the coefficient associated with bank size is negatively significant.  In addition, 

the financial system of strong banks is better to absorb financial shocks. These findings are 

useful, as banks is a reflection of the financial stability of an economic entity, we can use 

these findings as another reason to pay attention to the process of the stress testing rather 

just stress testing results. 
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1 Introduction 

________________________________________________________________________ _ __  _  

The introduction chapter will present the topic of the study, discuss the problem of the 

topic which will culminate into a specific research question and the purpose of the study. 

_______________________________________________________________________     _ ___  

1.1 Background 

1.1.1 Overview of EBA Stress Test 

Stress tests have been increasingly used as a part of the supervisory tool by national 

regulators after the financial crisis, which can also be used to conduct authorities’ 

supervisory for determining bank capital levels, assessing the health of a bank. In addition, 

stress test does play a crucial role in managing risk with an effective way on the one hand 

and help bankers and investors get to know the likely losses that stress testing banks may 

suffer under diverse scenarios on the other hand. The European authorities regard the stress 

testing supervisory benchmarks, especially the Common Equity Tier One Capital Ratio, as 

a common foundation to assess the resilience of the European financial sectors (banks) to 

relevant shocks (Oana-Maria et al., 2017). In America, the outcomes of the Federal 

Reserve’s bank stress tests have become more predictable and the stress test process 

matures and becomes more reliable, as many consulting firms and software vendors have 

been involved to standardize and simplify the process of stress testing for individual banks 

(Glasserman, P. et al., 2015). Regulators not only take responsibility for requiring banks 

to construct models under exceptional, but plausible scenarios, but also supervise the final 

results provided by individual banks (i.e. the implication of CET1 Capital Ratio, the 

leverage ratio and the loss rate on bank’ credit exposure).  As for the bank side, bankers 

need to allocate large human and financial resources to comply with the guidelines issued 

by regulators and to adjust their capital structure at a fairly granular level. 

Authorities aim to construct a comprehensive risk management framework for banking 

sectors away from the emergence of future incidents, especially some unexpected 

‘incidents’. Stress testing technique is a significant component of such a framework. The 

EU-wide stress test is coordinated by the EBA through a Bottom-up approach, where the 

common stress scenarios (presented in terms of deviation of macroeconomic variables), 

methodology and various supervisory benchmarks are provided by supervisor, and 

individual banks compute stress test results using their own internal models, following 
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EBA methodological requirements. According to the EBA, the Bottom-up approach can 

most effectively leverage on banks’ models that are tailor-made to their specific risks and 

combine the advantages of the Bottom-up approach with those of Top-down.  

The macro-economic (baseline & adverse) scenarios of the 2011 EU-wide stress test cover 

the horizon 2011-2012, while the scenarios of the 2014,2016 and 2018 EU-wide stress 

tests were applied over 3 projection years.  The baseline scenario is mainly based on the 

GDP changes, for example, the baseline scenario of 2011 stress test is projected to grow 

by about 1.7% in 2011 and by about 2% in 2012. The adverse scenario developed by 

authorities is composed of a set of shocks based upon the some assumed relatively worse 

macro-economic environment. The EU-wide stress test is conducted on a bank‐by‐bank 

basis, all banks apply the common methodology developed by the EBA, which means all 

banks must translate the macro-economic scenarios provided into a set of banking internal 

parameters (e.g. income, expenses and loan losses…) to construct their own models. The 

stress test of 2011 was conducted by the EBA and covered 90 banks accounting for 65% 

of the whole EU banking sectors. Significant information about sovereign exposures was 

provided by the tests. The Euro-wide stress test in 2014 across the sample of 123 European 

banks covering almost 22 trillion banking assets in total to the exercise, which 

approximately accounted for 80% of EU banks’ total assets. In 2016 and 2018, the Euro-

wide stress test was carried out on a sample of 51 and 48 banks respectively, both of which 

accounting about 70% of the total assets of all EU-banks. 

It is noticeable that the disclosure level of the bank examination process is different within 

diverse economies. In Europe, the EBA take responsibility for analysing the EU-wide 

stress test results and discloses the examination results tested by requiring EU banking 

sectors, while the situation is complicated in America, where the debate of whether bank-

specific stress test results should be disclosed or not has been a recurrent subject. Berlin, 

M. (2015) suggests that if the regulatory model is relatively inaccurate, then making the 

result public tend to be more optimal. However, the disclosure of the stress testing result 

does help the ongoing supervisory efforts to construct a stable foundation for negotiation 

between the prudent financial institutions and the banking sectors. Under the regulation of 

Basel III International, the CET 1 capital ratio is one of the most important implications of 

a bank’s financial health and capital adequacy.  Basel III illustrates that all banks must 

have at least a level of 4.50% (CET 1 capital to risk-weighted assets (RWA) ratio) since 

2015 (4.0% in 2014), a minimum Tier 1 capital ratio of 6% since 2015 (5.5% in 2014) of 

risk-weighted assets, and a minimum total capital ratio of 8% of RWA by 2019 (note that 
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there are slightly different standards required by the committee over different years). The 

EBA uses a combination requirement of the capital and liquidity stipulated by the Basel 

III and give some new supervisory benchmark intervals to banking sectors, which help 

ensure that individual banks can manage to meet the higher capital adequacy. The common 

equity tier 1 capital ratio is taken as an important indicator to assess that if a bank’s capital 

reserve is sufficient or not under different scenarios. According to the 2011 tests, 20 out of 

90 banks showed a relatively low Core Tier 1 Ratio with no more than 5% from 2011 to 

2012.  The shortfall, on the other hand, amounted to 26.8 billion Euro. In 2014, as against 

5% CT1 ratio in 2011, the hurdle rate was raised to 5.5% in the adverse scenario, and 24 

banks failed the test, the shortfall amounted to 24.2 billion Euro under the adverse scenario. 

As we can see from the 2016 and 2018 EU-wide stress test, they do not introduce threshold 

to define pass or fail, instead the results of the tests will support Competent Authorities to 

maintain the process of repair of the European banking sector.  

1.1.2 Bank capital structure 

The Basel Capital Accord requires financial institutions to carry out stress tests to govern 

the ability of dealing with market risk. The stress test is conducted by the European 

Banking Authority (EBA) and accounts over 70% of the national banking-industry assets 

in the euro area and Norway. As we can see from the final report published by EBA, several 

ratios are used to evaluate and assess banks’ tolerance level for risks and their adaptability 

to some emergency financial events. Among all the ratios, CET1 capital ratio is the crucial 

one which all the regulatory authorities will pay close attention to. As can be seen from the 

above descriptions, Tier 1 capital is a perfect reflection of the quality of a bank’s capital - 

the money that a bank reserves to carry on organized operation in order perform all risky 

transactions. Kane, M (2009) conducts some regression based on the previous financial 

crisis and illustrates that capital structures with high level of leverage are a major cause of 

risk for financial institutions and society as a whole, the empirical results of Caprio and 

Harding (2009) can also support this opinion. Marcus Goldman, a famous German 

investment banker, used Merton’s model to examine an optimal bank capital structure and 

insisted an opinion that “for the banks that can pay their liabilities, raising the amount of 

capital is a way to increase wealth; however, for the banks that face with bankruptcy, 

owner’s wealth could improve after withdrawing capital.” According to this situation, 

Basel III defines the definition of Tier 1 capital more rigorously which means it should be 
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at least 50% of the bank’s total capital. It is obvious that a reasonable capital composition 

is a strong evidence of well-performed capital structure. 

Does bank capital structure matter, and if so, how should it be set? As we can see from 

previous research (see Gorton and Pennacchi (1990)), a well-organied bank’s capital 

structure not only has an impact on its stability but also the creation of liquidity and credit. 

To some extent, bank’s capital structure also determines the source of clientele as 

customers show different preference for liquidity and credit. As previous analysis, through 

professional economic forecast and then changing several macroeconomic factors, EBA 

tests all the participants’ abilities of risk resistance based on different scenarios.  

In our paper, we will focus on some factors of the bank itself, microeconomic factors, try 

to find their connection with the CET1 ratio and how these factors affect the changing 

behind the banking operation. In the literature, several studies tried to find the inter 

connection between them. Marcus (1983) hold an opinion that the capital adequacy ratio 

experienced a decreasing trend. By doing some empirical analysis, he held an opinion that 

capital adequacy ratio negatively associated with nominal interest rate and a significant 

positive correlation with capital structure. Meanwhile, Flannery and Rangan (1983) have 

shown that size of asset has a positive correlation with capital adequacy ratio. After the 

financial crisis broke out, many serious problems started to appear. Banking authorities 

began to concern about downsides of Non-Performing Loans (NPL). They used NPL ratio 

to evaluate proportion of Non-Performing Loans, which can describe the risk exposures. 

If a bank holds a large proportion of Non-Performing Loans, that is to say, the capital 

adequacy ratio of this bank will decline in a long run. On the other side, from the aspect of 

asset’s quality, a higher risk weight of non-performing loans will lead to a larger amount 

of risky assets. It is obvious that the capital adequacy ratio will experience a decreasing 

trend in the coming period. Meanwhile, if a bank owns a huge burden of non-performing 

assets, it will bring much negative effects on net profit and hinder the development speed 

and scale of the bank itself. According to Basel III treaties, from the aspects of risk 

management organization system, non-performing assets and internal risk rating, banking 

authorities should take the responsibilities of regulating the risk management behaviour of 

commercial banks and encouraging commercial banks to change to modern risk 

management mechanisms. Hancock and wilcox (2008) hold an opinion that the capital and 

CET1 capital ratio should have the same growth trend. The greater risk a bank faced, the 

larger amount of capital it should save. Thus, by controlling the amount of bank’s capital, 

the CET1 capital ratio can be achieved to meet safety standards, and then the credit risk 
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can be effectively controlled within a reasonable range. When it comes to the ability of 

profitability, we assume that it has a negative correlation with the CET1 capital ratio. We 

choose ROE as a standard to measure a bank’s ability to earning money. Eyssell and 

Arshadi (1990) conducted a research about the correlation between 27 American large 

banks’ stock price and their capital requirement. They tried to explore banks’ reaction to 

the higher requirement of capital in order that they had more chance to dig up some 

evidence in support of the negative correlation. To some extent, we cannot directly get the 

conclusion that the CET1 capital ratio has a negative correlation with stock price or ROE 

as it may depend on the asset size of the bank. 

1.2 Problem discussion 

Analyzing stress test results from the viewpoint of some important hypothesis, adds some 

new insights to the existing literature. 

Do stress tests matter? Oana-Maria Georgescu et al. (2017) has assessed whether the 2014 

and 2016 EU-wide stress tests achieved to provide new information to the market via 

detailed disclosures of bank balance sheet characteristics. Their paper shows that the 

publication of the stress tests results provided value added with respect to enhancing 

market efficiency.  

Regulators pointed out the CET1 Capital Ratio is a fundamental standard to evaluate the 

resilience of the European banking sector to relevant shocks. Thomas Philippon et al. 

(2017), who used the CET1 capital ratio released during the stress tests to estimate banks’ 

predicted losses to macroeconomic shocks, provides the first evaluation of the accuracy of 

the EU-wide stress tests. They found out that a relatively simple statistical framework 

could provide an accurate description of stress test data. In addition, their paper shows that 

the EU-wide stress tests are informative, and the stress tests scenarios are not biased to 

some EU countries with ex-ante fragile banking systems.  

On the one hand, the EU‐wide stress tests primarily focus on assessing the impact of macro 

risk parameters, so as to construct the baseline scenario and the adverse scenario for banks 

to apply as a common methodology and conduct stress testing. Nicolas Gambetta et al. 

(2017) demonstrated there was a notable negative correlation between the risk profile of 

the banking sectors and the EU-wide stress tests (2011, 2014, 2016) disclosed by EBA 

when the banking sectors’ current CET1 ratio was stressed, that is to say, stressed in the 

adverse scenario. Our question arises, is that meaningful for authorities consider micro 

parameters when they compute the common methodology of the stress test? On the other 
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hand, according to the new global regulatory standards issued by the Basel Committee, so-

called Basel III agreement, that the most important ratio- the Common Equity Tire One 

Ratio- can somehow reflect capital adequacy ratio. Moreover, for regulatory authorities, it 

is crucial that they should define their toolkit for supervising the financial health of banking 

sectors; this led to generating the standard of “capital adequacy” in the mid-70s. Indeed, 

there are a lot of scholars focusing on the drivers of the bank capital adequacy ratio. Our 

investigation of this problem shows that discussions are divided into two distinct 

methodological paths. 

When it comes to the focuses on finding the relationship between financial variables and 

banks’ capital adequacy ratio, Demsetz and Strahan (1997) conclude that banks own large 

size of assets are able to run with low level of capital, which means that these banks hold 

different various kinds of assets that could make an effort to handling the lower capital 

ratios, Ayuso et al.(2004) also hold the same opinion with them. Another opinion is that 

banks with relatively higher regulatory capital are more likely to run well (Kleff and 

Weber, 2008; Gropp and Heider, 2009). Furthermore, Yu (2000) demonstrated that the 

liquidity has a positive correlation with the capital adequacy ratio, in other words, banks 

did not take liquidity as a substitution of capital. Thus, it is not a good choice to use 

liquidity to cover risk for the entire portfolio. 

While, the second common path of some researchers has attempted to consider some 

macro-economic variables which has the same effect as Stress Test. These studies have 

shown that the economic environment for each country lays on the impact of the bank-

level solvency. Thus, it should be considered as a basic determinant of the capital adequacy 

ratio. Williams (1998) conducted a research about the impact of macroeconomic drivers 

on the capital adequacy ratio such as national inflation, real exchange rate, the policy of 

money supply, GDP, political instability, and then found out that these macroeconomic 

variables are significant factors of regulatory capital. 

One thing should be noted that, there are still some discussions about does the static 

balance sheet assumption fit better than dynamic balance sheet assumption. Based on Bank 

of England's annual stress test, it allows banks to take the changes into consideration as the 

different composition and size of their balance sheets. In their common methodology, it 

should be clearly clarified that the changes of bank’s plan of costs and business when they 

calculated their reporting factors. Under this requirement, some restrictions are used as to 

make sure the comparability of adjustments. Such as, setting a maximum level of lending 

which is the current market share (see Bank of England (2016)). According to the US 
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Federal stress test, it is based on a dynamic balance sheet approach and applied top-down 

and bottom-up as a comprehensive testing form. The US Comprehensive Capital Analysis 

and review (CCAR) approves this method and uses it as a tool for regulating financial 

institutions. Bank’s forecast horizon could be in the light of itself corporate plans in order 

to reflect the expected balance sheet development. The Bundesbank (German central bank) 

conducted stress testing under two different assumptions, the static and dynamic balance 

sheet respectively. Even though, the Bundesbank stress testing applies two assumptions, 

the former result is taken as a measurement of ensuring comparability of result and an 

illustration of the counterfactual outcome without active management actions (Ramona et 

al., 2017). The later one is meant to explain the reasons about changes according to the 

exogenously and endogenously dynamical results in different composition and size of the 

balance sheet. The EU-wide banking stress test is run under the static balance sheet 

assumption in terms that assets and liabilities with the maturity of the stress testing time 

horizon are allowed to be replaced with better financial tools, such as currency, original 

maturity and credit quality. These adjustments are also consistent with IFRS1 9 stages. The 

adjustments in the composition and size of the balance sheet as mentioned before are not 

allowed in this methodology. While, the consequence of this assumption is applied in the 

evaluation and implementation of the banking stress test results and it will lower the 

reliance of results. In a nutshell, will the results be consistent under different assumptions 

are included in this discussion as well. 

1.3 Purpose 

The main purpose of this study is to assess whether some micro factors play important 

roles on the changes of Common Equity Tier One Capital Ratio (between the bank 

accounting value and the stress testing results under the adverse scenarios).  Our secondary 

purpose is to investigate if our empirical results will help to provide some theoretical 

suggestions to regulators when they exercise stress tests. The study will also contribute to 

provide some information to policy makers, bankers and investors.  

1.4 Limitations 

It is notable that the European stress test only started from the year of 2009 and have been 

held six times during the past ten years. Besides, countries and banks which participated 
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in the test were different each year, some countries which experienced severe financial 

crisis even gave up taking part in test. Although we will try to collect as much test data as 

possible during the process of researching, we cannot deny that there is still a defect with 

small sample size. Meanwhile, the process for exercising the stress test within EU involves 

close cooperation between authorities (the EBA, the ECB, the national competent 

authorities, as well as the ESRB). That is to say, some data come from the banks own 

financial statements which are based on various accounting standards. There is still a little 

chance that some banks may manipulate their financial statements in order to pass the test. 

Given that our adverse scenario is based on forecasting by authorities, those results cannot 

be approved by a real crisis. 

1.5 Outline 

This paper is structured as follows. In section 2 we demonstrate the theoretical framework, 

which is used to analyse some micro parameters on the stressed CET1 ratio. Section 3 

presents the methodology and give some description of the data we use. Section 4 outlines 

the empirical results and analysis of our regression outputs. Section 5 demonstrates the 

problem discussion and some suggestions about the EU-wide stress testing. Section 6 

concludes and makes suggestions for further research. 

2 Theoretical framework 

________________________________________________________________________  ___  _  

The theoretical framework will present the most important theories and previous academic 

work regarding the bank capital, EU-wide stress test and micro divers of capital ratios. 

________________________________________________________________________  ___  _ 

2.1 Previous research about Bank capital 

2.1.1 Bank Capital  

Bank capital has three different levels of definition. First of all, capital is an accounting 

residual could be calculated as using a bank’s assets minus its fixed liabilities. Second, 

from the side of bank owners, it is what is belong to them - the bank’s shareholders. This 

value could be calculated after making all the assets liquidated depends on the accounting 

value of themselves. In addition, for bank itself, it is always considered as a buffer that 
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helps bank to get rid of bankruptcy, at least it is able to lower the loss of bankruptcy- the 

point at which its liabilities are larger than the value of assets.  

A ground-breaking paper by Modigliani and Miller (1958) demonstrated that, under the 

assumption of efficient market: if individual firm does not pay taxes, spend no costs on 

bankruptcy or agency, and without asymmetric information, financing does not matter. 

Because the value of the individual firm is unrelated with the framework of equity and 

debt. In order to show it more vividly, we use the following figure to show the balance 

sheet of a simple bank which funds its assets (be made up of cash, loans, securities and 

other instruments) with deposits and other debts, among other things which conclude the 

Figure 2.1 Banks’ Capital Structure (Assets side) 

 

 

 

 

 

 

 

 

 

 

 

Source: FRED (based on Federal Reserve Board H.8 for U.S. Commercial Banks, December 2017). 

Figure 2.2 Banks’ Capital Structure (Liabilities & Net worth side)  

 

 

 

 

 

 

 

 

 

 

Source: FRED (based on Federal Reserve Board H.8 for U.S. Commercial Banks, December 2017). 
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equity and retained earnings that assemble its net worth. The number of proportions 

described the average percentage of these financial elements in American commercial 

banking system at the end of 2017.  

As we can see from Figure 2.1 and Figure 2.2, the bank’s capital accounts for 11.3% of 

assets, which means the gap between total assets (100%) in Figure 2.1 and the group of 

deposits and other fixed liabilities (88.7%) in Figure 2.2. It has another definition as well 

which is as known as the bank’s leverage ratio that is the ratio of capital to assets.  

It should be noted that capital could be a resource of financing that the bank can fully 

utilize to gain assets. Therefore, if a bank was willing to issue an extra dollar worth of 

equity or keep hold of an additional dollar of earnings, it can take this method to enlarge 

the amount of cash, securities, loans, or any other asset. When the bank raises more 

proportion of assets with capital, it is worth to mention that the leverage ratio will rise as 

well.  

2.1.2 Role of bank capital 

Bank capital take a role of self-insurance, providing a buffer against bankruptcy and giving 

bank management a motivation to control and manage risk very comprehensively and 

detailed (Koehn and Anthony, 1980).  

When capital is too low according to assets, to some extent, bank managers are willing to 

take more risks. The reasons behind this are obvious, shareholders undertake limited risk 

based on their different amount of initial investment, on the contrary, their upside 

opportunity is limitless. Under this circumstance, when capital becomes progressively 

worse with the effect that losses shrinking but potential gains may not. This problem will 

gradually disappear during the process of improving the level of capital. That is to say, 

when shareholders have more bargaining chip in the game, they will push the bank 

managers to invest more carefully as they undergo higher risk and greater losses. 

From a previous perspective, the rescue of a systemically important bank can be optimal 

if it ensures that overall financial stability by relaxing banks’ balance sheet constraints and, 

by diminishing contagion, restricts downside spillovers from the financial sector to output 

and employment (Bianchi, 2016). Which is well-known as -- “too big to fail” (TBTF), as 

for them, the role of self-insurance is far more important. In the European banks sector, 

the governments have taken many solutions to bail out their banks. But in a long run, if the 

cost of saving them is economic disaster in the future, governments cannot credibly 

promise to rescue them. In conclusion, making banks to have more buffer which means 
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that increasing the level of capital can ensure themselves internalizing the buffer over that 

otherwise would occur. 

To sum up, an individual bank which is lack of capital would harm to the macro economy 

in three aspects. First, it is difficult for a bank with tight capital has sufficient ability to 

provide credit to healthy borrowers. Second, in order to avoid taking losses, week banks 

may take a risk to evergreen loans to zombie firms, as it will add unpaid interest to a loan’s 

principal. Moreover, the consequence of this is further undermining their already fragile 

capital structure. Finally, yet importantly, with the fact of widespread capital shortfall, the 

system as a whole is more vulnerable to contagion and panic.  

2.1.3 Capital requirements 

Bank’s CET1 capital ratio is one crucial regulatory standard for ensuring its credibility in 

some extend. As we mentioned before, regulators conduct stress tests under different risk 

assumptions to test banks’ capital adequacy under different scenarios. The combination of 

higher capital requirements and strict stress tests have contributed to a sharp increase in 

banking capital recentally. 

Comparisison with the classical theory proposes by "Modigliani-Miller" (MM hereafter), 

Admati, DeMarzo, Hellwig and Pfleiderer (2010) hold that the impact on banks’ activities 

such as lending cannot fully blame on capital requirements. However, the rule of capital 

requirement plays an important role for bank supervisors if they want banks’ equity involve 

a given share of their assets. Banks with more equity should be a must-taken solution, if 

they are willing to maintain lending activities with the increasing requirements. The MM 

view argues that, when it comes to the equity issuance costs, there are limitations. Hence, 

Kashyap and Stein, 2009 hold that the change of capital requirements would lead to a 

marginal effect on banks (e.g. the cost of funding). The theory behind this consequence is 

banks with relatively higher capitalization are less likely to exposure to a high risky 

circumstance and are expected to issue cheaper and less risky equity. Meanwhile, the 

alternative non-MM view stands for an fairly long conventional basis in corporate finance, 

that is to say, because of the asymmetric information on stock market (which is so called 

frictions), as well as agency costs of bank management (Diamond and Rajan, 2000), it is a 

costly action to obtain equity (Myers and Majluf, 1984). Banks with maximizing NPV are 

required to stop some NPV projects when facing the shortage of equity, since these projects 

will lead to reduction of regulatory capital. 
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Financial crisis has bought to put forward the discussion of the optimal capital 

requirements for banks, should the ratios which are required by regulatory increase? 

(Admati et al, 2010). On the one hand, Hellmann et al. (2000) hold an opinion that over 

strict capital regulation can lead to bank’s over prudent behavior, more supportive 

information can be seen in the research of Repullo (2004) as well as the research of 

Morrison and White (2005). On the other hand, the reduction of capital requirments at 

some point may lead to distortion of a bank's provision liquidity (Diamond and Rajan, 

2000; DeAngelo and Stulz, 2013; Diamond and Rajan, 2001). Dewatripont and Tirole 

(2012) have provided more supportive evidence for the opinion that the stricter the capital 

requirement is the more chance of inducing governance problems. In a similar vein, if an 

individual bank augments its capital requirements, it will bring about a reduction in bank 

lending (Kashyap and Stein, 2004) and its investment. 

If a bank with relatively high capital requirements, can this make an impact on bank 

lending and cost of capital? There are few empirical papers studying on this. When it comes 

to researches conducted by large financial institutions, Kashyap (2010) conclude that even 

under the assumption of that the minimum requirement of bank capital ratio goes up to 

10%, the long-run steady-state impact on loan rates will probably maintain a relatively 

stable level, given a respective range between 25 and 45 bps. Moreover, Baker and Wurgler 

(2013) argue that a slightly adjustment even it is only a 10%-point augment in the 

requirements of bank capital, it will bring about an 60-90 bps per year increase of the 

WACC (weighted average cost of capital). Kisin and Manela (2013) note that a 10%-point 

augment in the ratio of Tier 1 capital to risk-weighted assets will impact on banks’ cost of 

capital, that is to say, brings about an increase by about 3 bps at most. It should be noted 

that these researchers have fully taken into account about the hidden effect on the economy 

which is led by the capital supervisions for the banking system, which is still a problem 

for evaluating the comprehensive implications of welfare under different capital 

requirement during different period in their setting. 

Figure 2.3  How capital requirements effect on bank capital structure 

 

 

 

 

 



 

13 
 

If it is widely believed that adjustments in bank’s funding strategy will draw in the effects 

of changing the lending costs or the amount of lending, it follows that capital requirements 

may lay an impact on broader economic activity. Therefore, determining the adequacy 

capital ratio is a way of quantifying the downside effects of growth in raising equity 

through scaling down economic activities against the benefit, lowering the probability of 

financial crises and output losses. In order to illustrate it more clearly, the mechanisms are 

shown in Figure 2.3. 

2.2 The common methodology of EU-wide stress test 

The International Monetary Fund (IMF) started implementing stress test as a key part of 

the Financial Sector Assessment Program (FSAP) in 1999, which does show the importance 

of stress testing. The Methodological Note of the EU-wide stress testing (2011, 2014, 2016, 

2018) pressed by the EBA implies that the EU-wide stress test is based on a bottom-up 

method with relevant scenarios and one common methodology, as well as a set of templates 

for capturing stress test results. Which allows a rigorous assessment of the banks in the 

sample. 

2.2.1 Overarching Framework for Stress Testing  

In 2001, the International Monetary Fund (IMF) introduced a basic macro stress-testing 

technique and presented a fundamental framework and toolkit for conducting stress tests 

(IMF, 2001). Michael Boss and Gerald Krenn (2006) constructed a Systemic Risk Monitor 

model to perform regular stress testing exercises for banking systems, so as to analyze the 

risk of the entire banking system rather than just individual financial institution. One year 

later, Michael Boss and his colleagues (2007) conducted stress tests for the update of FSAP 

in Austria, which lied in particular on two macroeconomic stress scenarios, and the results 

show that the Austrian banking system exhibits significant resilience against shocks. In 

2009, the supervisory authorities in the EU area initiated and coordinated the first European 

Union-wide stress tests to assess if an individual bank can manage to resilient to shocks or 

not. The Committee of European Banking Supervisors (2009) disclosed the information 

on stress testing exercise with commonly agreed scenarios and guidelines and released the 

results of the stress testing exercise.  

 

Figure 2.4  General framework for stress testing methodology 
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According to the EU-wide Stress Test – Methodological Note (2011, 2014, 2016, and 

2018), the general framework for stress testing methodology combines seven steps (which 

is presented in Figure 2.4. 

Authorities are responsible for EU-banking supervision and play key roles in planning 

stress testing exercise, and the testing is exercised on a bank-by-bank basis. For the second 

step, supervisory authorities take responsibility of designing exceptional but plausible 

scenarios and common methodology by assuming aggravation of a set of macro-economic 

shocks (assuming the deteriorate of some macro risk factors) which is relevant to the third 

step. One thing should be pointed out that in order to make sure the stress test could be 

carried out in a matching way by all participating banks, that is, the performance of bank 

stress testing is expected to adopt the static balance sheet assumption. Under this 

assumption, some changes are not allowed to take into consideration such as changes in 

the assets and liabilities which are derived from the actions of management, increases 

existing lending or some other traits of liabilities or assets. The fourth step aims to analyze 

if banks’ internal model can achieve an effective assessment under the stressed scenarios 

and check banks’ preliminary results. Based on the outputs from the impact analysis, 

supervision authorities and individual banks are expected to come up with appropriate 

financial strategies to empower banks to mitigate risks and improve their resilience to 

relevant macroeconomic shocks. For the sixth step, the role of the EBA are more likely to 

be a data hub for the final propagation of the common stress testing exercise, so as to ensure 

transparent and comparable publication of the results submitted by banks. For the last step, 

banks that failed to reach the supervisory requirements are required to take specific 

remedial measures to strengthen their capital position.  

 

 

 

Table  2.1 The roles of the institutions and national supervisors 
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 Responsibility 2011 2014 2016 2018 

Individual 

banks 

Run stress testing by using their 

own model 

√ √ √ √ 

CAs2 Complete the exercise to banks and 

receive information directly from 

banks. 

√ √ √ √ 

EBA3 Develop the common methodology; 

A data hub; Provides CAs with EU 

descriptive statistics on risk 

parameters for the purposes of 

consistency checks. 

√ √ √ √ 

EC4 Developing baseline macro-

economic scenario  

√ √ √ ─ 

ESRB5&ECB6 Develop adverse macro-economic 

scenario 

√ ─ ─ √ 

ECB Provide the baseline scenario ─ ─ ─ √ 

ESRB Provide adverse scenario on which 

the stress test can be run 

─ √ √ ─ 

 ESFS7 Build the framework for the 

assessment of the resilience of the 

financial sector 

√ ─ ─ ─ 

CAs & ECB The quality assurance process; 

Assess the reliability and robustness 

of banks’ assumptions. 

√ √ √ √ 

 

The exercise which was conducted on a bank-by-bank level focus on a micro-prudential 

projective, the main purpose is to assess the resilience of the European-Union banking 

system in a bottom-up approach (the EU-wide Stress Test – Methodological Note (2011, 

2014, 2016, 2018)). The roles of the institutions and national supervisors shows in Table 

2.1. 

                                                      
2 Competent Authorities 
3 European Banking Authority 
4 European Commission 
5 European Systemic Risk Board 
6 European Central Bank 
7 European System of Financial Supervision 
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2.2.2 Methodology by risk calibration 

There are many risk types involved in the design of any stress-testing scenarios to analyze 

(market risk, credit risk, exchange rate, liquidity, etc.). Wilson (1997) and Boss (2002) 

employed a framework of stress test that exercise default risk in line with the development 

of macro-economic situations. Marco Sorge (2004) researched two most commonly 

adopted macro stress-testing methodologies. Their survey identified three remarkable 

areas (Non-additivity of risk as well as that of risk measures, Time horizon, and Feedback 

effects and endogenous parameter instability) that would deserve further attention. Ka 

Kalirai and Scheicher (2002) implied time series data into their regression model with an 

extensive set of variables on a macro-economic level (which mainly focused on aggregate 

loan loss provisions) to analyze the banking system in Austria. Hoggarth and Zicchino 

(2004) focus on the correlation between the disaggregated and aggregate loan write-offs 

and the inflation of estate price, exchange rate etc., and a vector autoregressive (VAR) 

measurement was used in their case. From the perspective of risk types, the stress testing 

methodology constructed by the EBA (2011 Methodology Note) mainly focused on market 

risk, credit risk, sovereign risk, operation risk, Liquidity risk and the evolution of the cost 

of funding. The EBA (2014 Methodology Note) added one risk type, that is, the 

Securitization risk in the 2014 methodology; In 2016 and 2018, the situation was a little 

bit different, EBA not only focused on credit risk, market risk, operational risk, but also 

stressed conduct risk, while the sovereign risk was excluded for the common methodology 

(2016 & 2018 Methodology Note). It is also notable that the EBA stress test the 

methodology for banks to use is retrievable and published on the EBA official website. 

This publication is limiting how banks can do their own bottom-up modelling, as individual 

bank does not publish additional guidance and the banks’ modelling methodology is 

confidential. 

2.2.3 Transparency 

Is there an optimal disclosure policy of EBA that has information about banks? Hirshleifer 

(1971) gives us a fundamental concern about disclosure, known as Hirshleifer effect. Itay 

and Yaron (2013) find that no disclosure if optimal during normal periods, while some 

disclosure is necessary during bad periods. Mitchell (2015) provide the different opinions 

of the debate on disclosure. They hold that make the stress testing results public is more 

likely to be optimal when the regulatory model is relatively inaccurate. However, the EU-
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wide stress tests have high transparency, since everyone can find information about the 

common methodology and detailed results (bank-by-bank level and aggregate analysis) of 

the test form publications released by the European Banking Authority. In formation of all 

the four key aspects of the EU-wide stress testing are accessible gathered, as shown in 

Figure 2.5. 

With such a high transparency, Oana and Maria (2017) provide insights into the effects 

and functions of the disclosure of stress-testing results, and find that related disclosure of 

the stress test sent some useful messages to the market and provided ground use of the 

micro- prudential and macro-prudential analysis for safe guarding financial stability 

purpose. 

Figure 2.5 General framework for stress testing methodology 

 

2.3 Microeconomic factors affecting bank performance. 

2.3.1 Previous research on both internal and external determinants 

A large set of empirical studies covering of the association between internal & external 

economic factors and bank performance have been conducted. Sehrish Gul et al. (2011) 

test the association between some factors (both micro-economic and macro-economic) and 

banking probability in Pakistan. They use a model which consider the ROA, net interest 

margin, return on capital as dependent variables, and consider some microeconomic 

parameters as independent variable, such as bank size, total capital, loans etc., while the 

macroeconomic explanatory variables stand for stock market capitalization, GDP, inflation 

rate. They find out that both microeconomic and macroeconomic determinants have 

significant influence on bank profitability. Acaravci and Calim (2013) examine the 

profitability divers (base both on the bank-specific level and macroeconomic level) of the 
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commercial banks in the case of the Turkish banking system. The estimation results show 

that comparing with microeconomic factors; macroeconomic factors have less impact on 

the profitability of a bank. Athanasoglou et al. (2006) use panel dataset to analyze the effect 

of a set of factors (bank-specific, industrial and macro-economic) on bank profitability in 

the SEE region. Their results indicate that all the bank-specific parameters are significance 

determinants of bank profitability, and the changes in industry-related and macroeconomic 

environment directly affect the aggregate industrial performance. 

2.3.2 Basel III and Micro drivers 

The Basel Committee on Banking Supervision (BCBS) disclosed new regulations aiming 

to strengthen bank soundness after the financial crisis happened in 2008, known as Basel 

III (BCBS 2010; BCBS 2013; BCBS 2014).  The changes of main capital requirements 

during different time horizon are as follows: 

Table  2.2 Calibration of capital requirements and buffers 

 
2013 2014 2015 2016 2017 2018 2019 

Minimum 
Common Equity 
Capital Ratio 

3.5% 4.0% 4.5% 4.5% 4.5% 4.5% 4.5% 

Minimum Tier 1 
Capital  

4.5% 5.5% 6.0% 6.0% 6.0% 6.0% 6.0% 

Minimum Total 
Capital 

8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 

Minimum Total 
Capital plus 
conservation 
buffer 

8.0% 8.0% 8.0% 8.625% 9.25% 9.875% 10.05% 

Source: BCBS, https://www.bis.org/bcbs/publ/d424.htm 

According to Basel Committee, the Basel III regulations are expected to improve banks’ 

resilience when a sudden shock occurs. This theory is supported by Giordana et al., (2017). 

They have analyzed whether Basel III regulations maters, under the basis of the 

investigation of banks’ default risk, that is, how capital to assets ratio, liquidity coverage 

ratio and net funding ratio, are likely to affect the profitability of a bank. Their empirical 

results provide evidence of the opinion that Basel III regulations would lead to a decrease 

of a bank’s default risk. Accordingly, the BCBS conducts many large-scale and reliable 

studies based upon the function and impact of Basel III requirements (BCBS (2010)). 

Moreover, Cournède and Slovik (2011) and Schumacher and Giordana (2013) analyze the 

impact of Basel III regulations on a micro and macroeconomic basis. 
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What if we only take internal factors into consideration? As the Basel III Accord shows 

that capital ratio can somehow drives the bank performance. Accordingly, there are three 

guidelines of capital requirements for banks: first, the capital adequacy ratio should no less 

than 8%; second, the Tier 1 ratio should no less than 6% (Tier 1 capital to risk-weighted 

assets); third, the Tier 1 common equity ratio (common equity to risk-weighted assets), 

which calls for a minimum requirement of 4.5%. Along the time, there are a lot of papers 

studying the effect of capital ratio of a bank on some typical micro parameters and aiming 

to address the issue of risk-based capital arrangement. Keeton (1989) discusses how a 

bank’s risk-based capital requirement is determined and starts from three key elements: the 

eligible capital, an advantage requirement (issued by the Federal Reserve), a risk-based 

capital requirement. Moreover, he also evaluates the likely effectiveness of capital in 

controlling bank’s risk. Keeton (1989) compute risk-based capital requirement are 

expected to improve the regulation of risk-taking of the banking sector. Moreover, Jacques 

and Nigro (1997) indicate that the risk faced by bank may be descended by higher risk-

based capital measures.  

Bitar et al., (2015) extract several definitions of capital and try to find out the association 

between capital ratios, risk, efficiency as well as profitability by using an OLS regression 

model. Considering risk (loan loss reserves to total assets, non-performing revenue, loan 

loss reserves etc.), efficiency (cost to income ratio, non-interest expenses to gross revenue 

ratio, non-operating items and taxes to average assets)), and profitability (interest income-

to- interest expenses divided by total earning  assets) as dependent variables, use several 

capital ratios (under the guidance of Basel III: Tier 1 divided by risk-weighted assets 

(RWA), Total capital to risk weighted assets, Common equity/RWA and Other 

capital/RWA), and several bank-level control variables (Net loans/total assets, gross rate 

of total assets etc.). Their empirical result shows that non-risk-based capital ratios find to 

be positively associated with bank reserves. However, risk-based capital ratios are found 

to be insignificantly to effect bank risk. In addition, they have shown that bank efficiency 

and profitability are improved by higher capital ratios.  
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Table  2.3 Overview of the main literature on bank capital and determinants 

Similarly, Almazari (2014) investigates the micro determinants that driving profitability of 

banks in Saudi Arabia and Jodanian. He considers return on assets ratio as a dependent 

variable and considers some independent variables such as Liquidity risk, net credit 

facilities to total assets ratio (NCA), total equity to assets ratio (TEA), cost income ratio 
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(CIR) and bank size (natural logarithm of total assets) etc. Almazari (2014) researches the 

banks in Saudi Arabia and finds out that the liquidity risk shows a positive influence on 

bank profitability (demonstrated as return on assets), and the same relationships are found 

between total equity to total assets ratio and bank profitability, as well as the relationship 

between the investment to asset ratio and bank profitability. Besides, his result also shows 

that there is a negative and significant correlation between bank profitability and bank size, 

net credit facilities, cost to income ratio. Meanwhile, the profitability of Jordanian banks 

is positively influenced by net credit facilities, liquidity risk, and total equity. Moreover, 

they also find the profitability of Jordanian banks is negatively influenced by bank size, 

total investment and cost-to-income ratio.  Another explanatory offered by Osborne et al., 

(2016) is that the Tier 1 capital ratio positively effects the lending rates during good time 

and negatively effects the secured household lending rates during bad time. Haldane (2012) 

and Demirgüç-Kunt et al., (2013) also find out that the higher common equity ratio and 

Tier 1 capital ratio, the more effective for banks absorb losses. Furthermore, Table 2.3 

illustrates a summary of some empirical researches that study the relationships between 

bank capital, the risk of bank, efficiency, and bank profitability. 

3 Methodology and data 

________________________________________________________________________  ___  _  

This chapter presents a description of how the study is conducted, the data is collected and 

ends in a critical evaluation of both methodology and data. 

________________________________________________________________________  ___  _  

3.1 Sample construction and empirical approach 

As said before, the objective of this paper is to find out whether there is any association 

between some bank-specific micro parameters and the CET1 capital ratios from the stress-

testing results (adverse scenarios).  A bank has not involved in all the stress tests in year 

2011, 2014, 2016, 2018 and is thus not included in our framework. We use DataStream as 

a main source to obtain bank-specific data for this research. Moreover, some specific data 

are obtained from the annual reports of bank.  It is also notable that the CET1 ratios are 

derived from the publication of EU-wide stress testing results disclosed by EBA. 

In our analysis, we use economic data with both time series and cross-sectional variation. 

Under the basis of previous study, we choose to use panel data as our regression model. 
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Hence, this paper will use panel data regressions (Sufian (2010); Berger and Bouwman 

(2012); Staub et al. (2010)) since our observations are about both the cross-sectional 

countries and over several periods (2010, 2013, 2015, 2018). The strategy of this paper 

objective is defined by three classical models and in line with the Hausman Test. 

For the first important step, multicollinearity problem should be checked to make sure that 

explanatory variables are not highly correlated with each other. Through this procedure, 

we can find if there is near multicollinearity among all the variables (i.e. correlation which 

is higher than 0.8). There are some reasons for this procedure. Firstly, if variables are 

highly correlated, it will lead to more difficulties to detect individual contributions of each 

to the overall. Consequently, even though regression results may tell a “good story” with 

high R2, the individual variables are not significant. Secondly, highly correlation could 

make the regression model more sensitive to every small change, i.e. adding or removing 

a factor would bring about large change in the value of coefficient or significances of other 

variables. Last but not least, existence of near multicollinearity has a chance to get an 

inappropriate conclusion for the test, lower the accuracy of the following inference. 

As can be seen from the Table 3.1, there is no evidence showing that multicollinearity 

problem exists amongst variables (bank level determinants and control variables). 

After checking the justifiability of variables, the regression could be conducted on 

dependent variables. For panel data, the simplest method to conduct is pooled regression 

on all data together.
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 Table  3.1 Correlation matrix                                                                                                                                

Correlation NPL LTD SIZE Efficiency NLTA 
Diversifi-
cation 

Retail 
Funding 

ROA GDP Volinflation Volstock 

NPL 1.00000           

LTD -0.23010 1.00000          

SIZE -0.24360 -0.17630 1.00000         

Efficiency 0.36390 -0.00204 0.11230 1.00000        

NLTA 0.13035 0.14443 -0.47298 -0.05168 1.00000       

Diversifi-
cation 

0.13038 -0.00081 0.27077 0.52998 -0.21002 1.00000      

Retail 
Funding 

0.07183 -0.54580 -0.19738 -0.21954 0.24628 -0.12562 1.00000     

ROA -0.12329 -0.07590 -0.12422 -0.74295 -0.04039 -0.39030 0.33125 1.00000    

GDP 0.04508 0.02293 -0.18773 -0.27134 0.11169 -0.13671 0.08700 0.15672 1.00000   

Volinflation -0.05009 -0.19171 -0.10717 -0.04332 0.05962 -0.32185 0.11870 0.03836 0.03749 1.00000  

Volstock 0.05566 0.10430 -0.53576 -0.09465 0.24244 -0.12439 0.12961 0.23322 0.16817 0.29382 1.00000 
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3.1.1 Pooled regression model  

The general model is  

𝑌𝑖𝑡 = 𝛽𝑦𝑠𝑡𝑥𝑖𝑡 + 𝛽𝑦𝑧𝑡𝑧𝑖 + 𝛾𝑖 + 𝑢𝑖𝑡 

If we put all the data into a pool, we obtain a bank panel. Not surprisingly, some of the 

econometric issues arising in this context have close relation with time series econometrics. 

In combined panels, the cross-sectional and time series dimensions are often of a same 

size. There is a central modelling issue that how to accommodate heterogeneity across 

different variables. It cannot be denied that the problem of cross-sectional variation 

impacts the choice and sampling properties of estimators. 

3.1.2 Random Effects Model 

The random effects model is  

𝑌𝑖𝑡 = 𝛽1𝑖 + 𝛽2𝑋𝑖𝑡 + 𝑢𝑖𝑡 + 𝛾𝑖 

The use of adjusted procedure presupposes that the hypothesis of the random effects model 

has, to be more specific, the latent time-invariant variables have no relationship with all 

observed covariates. To some extent, this assumption is too perfect and too difficult to 

achieve. The fixed effects model removes this restriction.  

In order to distinguish if the random effect model is suitable or not, one need to conduct a 

Hausman Test. Based on the research of Greene (1997), we use the Hausman Test to 

diagnose the most appropriate model between the FEM (fixed effects model) and REM 

(random effects model). The null hypothesis of the test is that: the random effects model 

is suitable for the regression. The alternative hypothesis is that the fixed effects model is 

more reasonable for the regression.  

Here are the hypotheses: 

𝐻0: 𝐴 𝑅𝐸𝑀 𝑖𝑠 𝑠𝑢𝑖𝑡𝑎𝑏𝑙𝑒 

𝐻1: 𝐴 𝑅𝐸𝑀 𝑖𝑠 𝑛𝑜𝑡 𝑠𝑢𝑖𝑡𝑎𝑏𝑙𝑒 

del 

 

Correct hypothesis 

Random effects model 

used 

Fixed effects model 

used 

𝐻0: 𝐶𝑜𝑣(𝛼𝑖, 𝑥𝑖𝑡) = 0 

Exogeneity 

Consistent 

Efficient 

Consistent 

Inefficient 
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𝐻1: 𝐶𝑜𝑣(𝛼𝑖, 𝑥𝑖𝑡) ≠ 0 

Endogeneity  
Inconsistent 

Consistent 

Possibly Efficient 

 

3.1.3 Fixed Effects Model 

Fixed effects models reflect within effects variation in a time-series domain (with N 

observations and time periods equals to T), which is suitable for the individual-level 

intercept, which is correlated with at least one explanatory variables. In addition, the fixed 

effect model can be used to control for time-invariant variables when the estimation model 

contains relatively small size of observations and relatively large size of T (time periods). 

Not only is the R2 an important statistic to estimate the goodness of fit, but also the F-test 

results will reflect the significance of the fixed effects models and to detect if adding the 

fixed effects added explanatory power to the model. 

Consider the linear unobserved effects model: 

I. 𝑌𝑖𝑡 = 𝛽1𝑖 + 𝛽2𝑋𝑖𝑡 + 𝑢𝑖𝑡   (different intercepts 𝛽1𝑖, but same slope 𝛽2 for i)  

II. 𝑌𝑖𝑡 = 𝛽1 + 𝛽2𝑖𝑋𝑖𝑡 + 𝑢𝑖𝑡 (same intercept 𝛽1, but different slopes 𝛽2𝑖 for i)          

For t=1,…,T and i=1,…,N 

For equation I, the regression model is estimated with a cross-section fixed effects, which 

means all the coefficients in the regression model are the same, and different intercepts for 

different individuals, but the intercept at the individual-specific level does not change over 

time. This estimation will use the demeaned data to perform the specified regression, 

because it can remove cross-section specific means from the dependent variable and 

exogenous regressors(Baltagi, 2005). When something within the individual may affect or 

bias the determinants or independent variables, it is feasible to use fixed effect mode to 

control for the problems of bias and misspecification. 

For equation II, the regression model is estimated with time-fixed effects, in this case, the 

constant on independent variables are the same from one individual (e.g. country, firms) 

to the next, but with different slope coefficient. The time effects should be controlled to 

avoid the existence of unexpected variation or special events, which may affect the 

outcome variable. 1 http://d December 2007 ss.princeton.edu/training/ 
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As can be seen, fixed effect model eliminates the special effects of time-invariant factors 

to detect net effect of the explanatory variables. Meanwhile, this model includes the 

uniqueness of these factors by not correlating them with other individual attributes. Above 

all, the vital assumption of FEM is the strong presence of correlation between error term 

and variables. 

One thing should be noted that when fixed effects dummies are significant in both 

dimensions and in each separately, it is mandatory to use both dimensions in regression. 

According to Chris Brooks (2008), FEM is more appropriate than REM as the variables in 

the data sample successfully create the whole volume. For the same reason, period fixed 

effect and cross-sectional fixed effect model will tolerate the potential problem of firm 

specific and time specific heterogeneity. 

3.2 Research model 

_____________________________________________________________________    __        _ 

The purpose of the paper is to find which micro drivers are statistically significant in 

having a strong effect on CET1. There are eleven determinants to be applied in regression, 

including four bank level determinants (size (SIZE), non-performing loans (NPL), loan to 

deposit (LTD) and efficiency ratio (Efficiency)) and seven control variables (bank-level: 

net loans to total assets (NLTA), diversification (Diversification), retail funding (Retail 

Funding) and return on assets (ROA). country-level: The growth rate of GDP (GDP), 

Inflation volatility, Stock market volatility). 

_____________________________________________________________________    __        _ 

The methodology of this paper follows the panel data regressions measurement of Sufian 

(2010); Berger and Bouwman (2012); Staub et al. (2010). We use the regression model 

below to examine the association between the common equity tier one capital ratio, bank 

size, liquidity, and efficiency. Besides, in order to avoid misspecification error, in order to 

take differences in the characteristics of banks into consideration, it is necessary to include 

control variables into the model. Hence, we follow the literature and estimate a more 

appropriate model of stress testing bank and time-varying CET1 capital ratio (see e.g. 

Berger et al., (2008); Öztekin and Flannery (2012), Memmel and Raupach (2010); Lepetit 

et al. (2015); De Jonghe and Öztekin (2015)). Except the benchmark variable estimations, 

our model contains several bank level control variables including ROA (return on assets), 

Retailed Funding, Diversification (income diversity), as well as Net-loans-to-total-assets 
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ratio. Except the benchmark variable estimations, our model contains bank-level and 

country-level control variables. 

∆CET1𝑖𝑇 = 𝐶 +𝛼𝑆𝑖𝑧𝑒it+ βLTDit+ ƛNPLit+ǪERit+ԑControlit+µi 

Where ∆CET1iT stands for the difference of bank accounting CET1 capital ratio of bank 

i at year t= {2010, 2013, 2015, 2017} and stress testing common Equity Tier One Capital 

Ratio of individual bank i at projection year T = {2012, 2016, 2018, 2020}. Sizeit is the 

natural logarithm of the total assets of the bank i at year t= {2010, 2013, 2015,2017}, LTDit 

reflects the liquidity risk of bank i at year t, NPLit represents the non-performing loans to 

total loans of bank i at year t, and ERit stands for efficiency ratio. Controlit denotes two 

set of control variables containing the bank-level with ROA (return on assets), Retailed 

Funding, Diversification (income diversity), as well as Net-loans-to-total-assets ratio; and 

country-level with the growth rate of GDP, Inflation volatility, and Stock market volatility. 

3.3 Description of Control variables 

3.3.1 Bank-level control variables 

3.3.1.1 Net loans to total assets 

Followed the research of Mohammad Bitar et al. (2018), we introduce Net loans/TA ratio 

as one control variable. The net loans to total assets ratio is a useful tool to measure the 

level of liquidity, as it illustrates that on what extend of the total assets are associated with 

loans. The higher of this ratio means the bank is liquid. Other literatures also show that 

banks which intend to invest in different types of securities or derivatives are more likely 

to expose to risk than banks that process an effective loan portfolio. Some researchers find 

that liquidity (net loans to total assets) and profitability negatively correlate with each 

other. Molyneux and Thorton (1992) find a weak opposite relationship between bank 

profitability and liquidity holdings. As these previous researches indicate, exclusion of this 

variable may bias the results. Hence, we add this ratio as one control variable. 

3.3.1.2 Diversification (income diversification) 

According to Mohammad Bitar et al. (2018), to estimate the micro determinants of banks, 

it is also necessary to control for diversification in the empirical model. Mohammad Bitar 

et al. (2018) introduce a tool of measuring income diversity, which is a ratio for capturing 

that to what extent of a bank can make a diversification of lending and non-lending 
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activities. Many researchers have illustrated different views about how diversification in 

income affect risk and performance. Abedifar et al. (2013) hold that through diversifying 

activities, banks will manage to receive different businesses information of their clients, 

and the gathering information can help bankers to make better lending decisions. Stiroh 

(2004, 2006) finds that bank returns will not increase if only based upon a reliance on non-

interest income. Some other researchers demonstrate similar findings. Demirgüç-Kunt and 

Huizinga (2010) argue that non-interest income can somehow reflect volatile returns. 

Furthermore, from the empirical research of Abedifar et al. (2013), they find that non-

interest income and bank interest margins negatively correlated. Yassine Bakkar et al. 

(2017) introduce the diversification as non-interest income to total income and find a 

negative relationship between Leverage, CET1 capital ratio and Total capital. In this paper, 

Mohammad Bitar et al. (2018) and Laeven and Levine (2007) are taken as a reference for 

choosing variable. Hence, the income diversification is one of control variables, which 

denotes by 1 – [(Net interest income – other operating income)/ (operating income)]. It 

indicates that the higher the value, the more diverse of a bank’s financing activities are. 

3.3.1.3 Retail funding 

In corporate finance how financial agencies finance themselves forms a unique area as 

these corporations have the same core part of dynamics competitors to nonfinancial 

businesses. Under this circumstance, how banks fund themselves becomes a worthy study 

subject because banks have to deal with both open market capital requirements and 

regulatory standards imposed by regulators and governments. Consequently, a funding 

perspective mostly pay attention to the right side of the bank’s balance sheet, including 

both its liability structure and its equity capital. From Dafna Avraham, Patricia Selvaggi 

& James Vickery (2012), they point out that the structural of bank holding has an impact 

on the capital adequacy. At the same time, we have a glance at United States, the federal 

regulation imposes comprehensive requirements on the structure of a bank’s equity capital 

especially focus on the quality of its funding structure and it’s over leverage. Commonly 

speaking, banks usually use customers’ deposits and short-term borrowed money from 

interbank lending or central bank to finance mortgages and other long-term investments. 

From the development history of European banks, with the implementation of European 

Deposit Insurance Scheme (1988), the funding structure of European banks become more 

and more important. The funding structure of a bank tells us the story about this bank’s 

financing choice such as retail funding, asking help from the central bank or capital 
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funding. In our paper, we take this variable as a control variable, namely total customer 

deposit divided by total funding (st borrow + Tot.Cust.Dep).This formula shows that the 

different methods of funding will lay an impact on the CET1 ratio as well. 

3.3.1.4 ROA 

This indicator shows the proportion of net income to average total assets. This factor could 

represent the efficiency of applying its assets in the business. This indicator commonly 

measures the bank profitability. Many regulators take ROA as their measurement to 

evaluate ability of a firm generating returns on its portfolio of assets (Hassan and Bashir, 

2003). Meanwhile, Rivard and Thomas (1997) hold the opinion that ROA is a reliable 

indicator to measure bank’s profitability because high equity multipliers do not influence 

ROA and it represents a more specific way of measuring a firm’s ability of gain profits on 

its assets. As we can see from previous researches, capital adequacy plays a vital role in 

determining profitability. However, Goddard and Molyneux (2004) find that a bank with 

high capital adequacy ratio in terms that it may run business over-cautiously and lower the 

chance to make more possibly profitable trading opportunities. This provides the evidence 

that ROA and bank performance have a negative relationship with each other. Meanwhile, 

banks with higher ROA will normally have lower demands of external financing (Pasiouras 

and Kosmidou, 2007). Therefore, we add this factor as one of control variables. Here, even 

though it shows the profitability of a bank and does influence CET1, we use efficiency 

ratio and contain ROA as a control variable instead.  

3.3.2 Country-level control variables 

In this section, we add three types of macro data as control variables: the growth rate of 

GDP, the inflation volatility, and stock market volatility for 14 sample countries, which 

involve 27 sample banks in total in this paper. To conduct our final test, we collect 

harmonized macroeconomic series for EU countries for 2010, 2013, 2015, 2017 from The 

World Bank and OECD. 

As banking-structure may be influenced by further economic drivers, which we introduced 

in two sets, one reflecting micro influences, the other being specific to the macro 

phenomenon. We have already included the micro sets in the previous part of this paper, 

and here we focus on the second part, the macro influences. Hence, we add important 

macro-economic indicators as control variables, to avoid misspecification when we 

examine whether there any links between the testing micro factors and the EBA’s 
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announcement of results (the CET1 capital ratio) on the one hand, and conduct the 

robustness test on the other hand. Three variables of general relevance are included.  

3.3.2.1 The growth rate of GDP 

We download the data from the World Bank Database (2019). Nowadays, there are more 

and more studies focusing on the relationship between the financial sector and the real 

economy. McKinnon and Shaw (1973) showed that a healthy system with sufficient capital 

accumulation and fully stimulated investment system contributed to economic growth. 

However, some other studies show that stimulating and improving financial system, 

especially in the banking sector, are able to bring about instability in financial and banking 

area. In a long run, this will decrease the speed of economic growth. Some studies show a 

positive effect of banking development on economic growth (Abu-Bader & Abu-Qarn, 

2008)8. While, other studies hold either the opposite opinion or a mix effect opinion 

(Guillaumont-Jeanneney & Kpodar, 2006; Eggoh, 2010; Ranciere, Tornell, & 

Westermann, 2006). This factor is taken as a country- level variable, adding this one is 

able to make this module more reliable. 

3.3.2.2 Inflation volatility  

This factor is a commonly used indicator for expressing the instability of macroeconomic. 

In this paper, the GARCH model is used to calculate these data. The Consumer price index 

(CPI) of each country is the basic data source. How to allocate scarce resources to pursue 

the highest efficiency is a hot issue in economics. Even though a reasonable price system 

is able to realize an efficient allocation of resources, in the circumstance of uncertainty this 

will not be a useful system. According to Beaudry et al. (2001), they argue that variations 

in inflation uncertainty will bring about side effects to corporate governors’ decision-

making process. To be more specific, their model concluded that the higher the uncertainty, 

the narrower range of investment will a firm use. Bank as a special category of corporate, 

uncertainty affect them as well, investments in this industry could be allocation of loans 

among companies and individuals, interbank loans and so on. Baum et al. (2009) conducted 

the first study to explore effects of uncertainty on the allocation of banks’ scarce resources. 

What they have done is different from previous researchers, as they paid more attention to 

explain the importance of macroeconomic stability and held the opinion that a stable 

                                                      
8 There are some other researchers holding the same opinion, such as Cull & Xu, 2005; Galindo, Schiantarelli, 

& Weiss, 2007; Guiso, Sapienza, & Zingales, 2003; King & Levine, 1993a, 1993b; Ratsimalahelo & Barry, 

2010; Shan & Jianhong, 2006. 
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macroeconomic environment could help a bank make more profitable and lower risky loan 

allocations. In a long run, the bank could benefit from it and lower the possibility of non-

performing loans. In 2014, Deliset al. conducted a panel regression in U.S. and found that 

with consumers’ and analysts’ anxiety increasing, the supply of total bank loans in the U.S. 

declines. In this point of view, uncertainty will affect a bank’s profit and CET1 ratio as 

well. 

3.3.2.3 Stock market volatility 

The stock market volatility, as a macroeconomic indicator, provides a strong backing for 

the stability of the macro economy through capturing volatility effects that emanate from 

the stock markets. In this paper, the GARCH model is used to calculate these data. The 

stock market index of each country is the basic data source. As same as inflation volatility, 

these two indicators tell us a story about a country’s financial and economic environments. 

In conclusion, it will lay an impact on a bank’s CET1 ratio. 

3.3.3 ARMA-GARCH forecast model for inflation volatility  

To carry out our macro variables, first, we gauge the extent of noise in the price mechanism 

for each country, and we extract ARCH-GARCH model to log difference of the monthly 

consumer price index series for a respectively long period (Caglayan and Xu, 2014). The 

volatility forecast is estimated by the unconditional variance, where the within year 

average of the estimated conditional variances is taken to match the frequency of the bank-

level data (Enders, 2010). 

It is also notable before any further analysis. First, we should run the ADF test for the log 

difference of the monthly CPI series for each country, to investigate the stationary of the 

series (with the null hypothesis of a unit root can be rejected and one can conclude that the 

series is stationary with a 5% significance level). Second, we use the Lagrange Multiplier 

(LM test) to test the existence of ARCH effects. The GARCH (p,q) model takes the 

following form. 

πt = 𝛼 +∑k
rλk πt-k+ξii.montht+μt 

𝒉i= ω0 +∑k
p ωkht-k+∑k

q ωkЄ2
t-k 

Where πt denotes inflation, i. month captures month effects, and the disturbance term μt = 

ųt*ht1/2, and ųt is a zero mean, unit variance white noise process. 
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The same methodology with Caglayan and Xu (2014), estimating a variant of the above 

model while fitting an ARCH (1) or GARCH (p,q) model associated countries. As shown 

in Table 3.1 and Table 3.2, we use different time horizon in our estimation, due to data 

availability for some countries of the data publication in OECD (the beginning year in 

some countries starts later than others). 

Table  3.2 Unit root test for the inflation (dlog(CPI)*100),5% 

Country Period ADF P-value I(d) 

Austria 1958 - 2018 -4.156286  0.0008 0 

Belgium 1955 - 2018 -3.006174  0.0348 0 

Denmark 1967 - 2018 -2.552197  0.1038 1 

France 1955 - 2018 -3.002600  0.0351 0 

Germany 1955 - 2018 -3.383892  0.0118 0 

Hungary 1980 - 2018 -1.618862  0.4721 1 

Ireland 1975 - 2018 -2.683858  0.0775 1 

Italy 1955 - 2018 -2.278065  0.1794 1 

Netherlands 1960 - 2018 -2.819222  0.0561 1 

Norway 1955 - 2018 -3.737536  0.0038 0 

Poland 1989 - 2018 -5.972755  0.0000 0 

Spain 1954 - 2018 -2.888985  0.0571 1 

Sweden 1955 - 2018 -3.044723  0.0314 0 

UK 1955 - 2018 -2.344713  0.1583 1 

 

Table  3.3 Descriptive statistics in inflation volatility 

Note: ht denotes ARCH/GARCH based volatility 

Country ARCH(q) GARCH(p) Period Mean-ht  

Austria 1 1 1958 - 2018 0.430908 

Belgium 1 1 1955 - 2018 0.140803 

Denmark 2 1 1967 - 2018 0.638201 

France 1 1 1955 - 2018 0.232883 

Germany 1 1 1955 - 2018 0.134667 

Hungary 2 1 1980 - 2018 0.622178 

Ireland 2 1 1975 - 2018 2.704932 

Italy 2 1 1955 - 2018 0.086638 

Netherlands 2 1 1960 - 2018 0.491626 

Norway 1 1 1955 - 2018 0.419032 

Poland 1 1 1989 - 2018 13.93508 

Spain 2 1 1954 - 2018 0.519629 

Sweden 1 1 1955 - 2018 0.325429 

UK 1 1 1955 - 2018 0.301529 

The inflation of Denmark, Hungary, Ireland, Italy, Netherlands, Spain and UK in Table 

3.2 above, shows Inflation-I (1) followed by a further unit root test of d (Inflation)-I(0), 
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where the null hypothesis were rejected. Moreover, the inflation series in the other 7 

countries are stationary, that is, Inflation-I (0). 

By implementing the ARCH effect testing, the summary of the construction of GARCH 

model estimation are as follows, see Table 3.3. It is also noticeable that inflation volatility 

in Poland shows high volatility during the sample period and the lowest inflation volatility 

observed in Italy within the sample period.  

3.3.4 ARMA-GARCH forecast model for stock market volatility  

We add the stock market’s volatility as another macro control variable and carry out the 

estimation of the stock market uncertainty for banks that participated in consecutive rounds 

of EU-wide stress tests.  It is worth noting that the time series models of conditional 

heteroscedasticity have dominated studies on the volatility of stock market, which also 

have found strong support for GARCH effects9. Hence, for the measurement of the 

volatility of the stock market, the same methodology as the inflation volatility is used in 

this case, that is, the ARCH-GARCH model forecast. The unit root tests and the ARCH-

GARCH measurement process are observed in Table 3.4 and Table 3.5 below. 

Table  3.4 Unit root test for the stock market volatility  

Note: 5% significance 
level     

Country Period ADF P-value I(d) 

Austria 1986 - 2018 -16.43073  0.0000 0 

Belgium 1990 - 2018 -15.80450  0.0000 0 

Denmark 1990 - 2018 -17.20607  0.0000 0 

France 1987 - 2018 -18.03721  0.0000 0 

Germany 1981 - 2018 -19.91246  0.0000 0 

Hungary 1991 - 2018 -16.41276  0.0000 0 

Ireland 1981 - 2018 -17.27258  0.0000 0 

Italy 1998 - 2018 -15.39806  0.0000 0 

Netherlands 1981 - 2018 -19.11393  0.0000 0 

Norway 1983 - 2018 -16.96882  0.0000 0 

Poland 1991 - 2018 -16.57262  0.0000 0 

Spain 1987 - 2018 -18.07017  0.0000 0 

Sweden 1986 - 2018 -17.32090  0.0000 0 

UK 1984 - 2018 -20.31174  0.0000 0 

 

                                                      
9 While a fair amount of paper have found evidence to support the hypothesis of GARCH effects in stock 

returns, there is no consensus on the fundamental economic explanations for the autoregressive effect on 

the conditional variance (Bohl and Henke, 2003). 
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Table 3.4 above represents that the stock markets of all the sample countries show 

dlog(SMI)-I(0), where the null hypothesis were rejected, there are no unit roots within 

the sample series.   

Table 3.5 below shows the summary of the construction process of GARCH model 

estimation by implementing the ARCH effect testing. Where a GARCH (1, 1) model is 

fit for all sample countries. Furthermore, we can see from Table 3.5 that Hungary market 

and Poland market have the respectively high volatility among all the sample countries, 

while the stock market in Netherlands is more stable than other countries. 

 
Table  3.5 Descriptive statistics in stock market volatility%  

Note:  denotes ARCH/GARCH based volatility (5% significance level)   

Country ARCH(q) GARCH(p) Period Mean  Mean % 

Austria 1 1 1986 - 2018 46.00702 0.4601 

Belgium 1 1 1990 - 2018 31.80735 0.3181 

Denmark 1 1 1990 - 2018 26.26171 0.2626 

France 1 1 1987 - 2018 50.11154 0.5011 

Germany 1 1 1981 - 2018 38.13375 0.3813 

Hungary 1 1 1991 - 2018 87.92131 0.8792 

Ireland 1 1 1981 - 2018 41.15968 0.4116 

Italy 1 1 1998 - 2018 75.90244 0.7590 

Netherlands 1 1 1981 - 2018 27.82467 0.2782 

Norway 1 1 1983 - 2018 42.37685 0.4238 

Poland 2 1 1991 - 2018 87.16527 0.8717 

Spain 1 1 1987 - 2018 49.57184 0.4957 

Sweden 1 1 1986 - 2018 64.67180 0.6467 

UK 1 1 1984 - 2018 31.68671 0.3169 

 

3.4 Descriptions of independent variables and research hypothesis 

This study seeks to test the following hypothesizes: 

3.4.1 NPL Ratio and CET1 capital ratio 

Non-performing loan ratio (percentage): non-performing loans to total loans. Here we take 

NPL ratio into consideration, as the non-performing loan is another significant factor of 

influencing banks profitability and it has statistically significant negative impact on net 

profit margin (NPM) and the capital ratio of some Bangladesh banks (Jokipii and Milne, 

2008). When the quality of a bank’s assets goes down, the NPL ratio will become higher. 

In order to deduct non-performing loans, the bank will use their own capital to write-off 
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them. Even worse, the bank with higher NPL ratio has no choice but to use the profit to 

offset the downside of NPL. 

In this case, the higher the NPL ratio is, the difference of bank accounting and adverse 

scenario CET1 capital ratio is supposed to be more lager. 

Hypothesis 1. The NPL ratio has a positive correlation with ∆CET1 capital ratio. 

3.4.2  Loan-to-deposit ratio and CET1 capital ratio 

The loan-to-deposit ratio (LTD ratio) is a widely used indicator that helps assess the degree 

of banks’ liquidity. The LTD ratio, to some extent, is associated with total loans granted 

by the total deposits received from their customers. In other words, it reflects the proportion 

of the loan, which is covered by deposits, the higher the ratio, the lower liquidity it is. The 

reason why liquidity and CET1 ratio have a negative relationship can be attributed to the 

following two reasons. Firstly, the default of non-performing debt will come to the surface 

as the process of creating liquidity. The main solution to write off bad loans is deducting 

capitals which means the numerator in the formula of CET1 will become smaller than 

before. Secondly, the creation of liquidity increases the proportion of long-term assets. In 

this case, this could lead to a larger amount of risk-weighted assets, the denominator will 

increase as well. Liquidity ratios are extremely important financial stability indicators since 

the shortage of liquidity in one bank will lead to serious crisis to bank itself even in the 

whole bank sector with the fact that banks have more and more close relationship with 

each other (Altunbas et al., 2001; Chortareas et al., 2012; Chortareas et al., 2010). Banks 

with sufficient capital have more opportunities to get extra liquidity from the central bank. 

Vazquez and Federico (2015) hold an opinion that, during pre-crisis times, a relatively 

high leverage ratios and a relatively weak structural liquidity within a bank are expected 

to have a higher potential to enjoy a bankruptcy in the future. According to Hartmann 

(2004), if the capital decision was endogenized by banks, then it is possible and necessary 

keep the capital reserves more than the standard requirements required by authorities, so 

as to have enough buffer when the economy fluctuates. European Commission (2017) 

indicates that the loan-to-deposit ratio is quite a common determinant that helps regulations 

and banks to assess banking stability. DeYoung et al. (2018) test the performance of loans 

to deposit ratios as one of the banks’ liquidity ratios. We estimate one variable as an 

indicator of liquidity risk—the LTDs (total loans to total deposit ratio). 
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In this case, a bank with strong liquidity has higher chance of surviving after serious 

financial crisis; at least it is more likely to lower the loss. Hence, the difference between 

bank accounting and adverse scenario ∆CET1 capital ratio is supposed to be smaller. 

Hypothesis 2. The Loan-to-deposit ratio has a positive correlation with ∆CET1 capital 

ratio. 

3.4.3 Size and CET1 capital ratio 

The asset size of the bank denotes the natural logarithm of the total assets of a bank (in 

millions of EURO). Theoretically, banks with large scales have strong controllability of 

their costs and benefits, corresponding with lower risk of experiencing bankruptcy (IMF, 

2010). Moreover, big banks are more likely to survive when management mistakes were 

made or financial crisis happens, while small to medium banks are not as innovative as 

large ones and have less resistance when financial crisis happens (Labonte,2018). 

Furthermore, large banks tend to have relatively lower capital, more market-based 

activities and less stable funding, and small banks tend to be less organizationally complex 

than large banks (IMF, 2014). Jokipii and Milne (2008) find that the size of a bank can 

somehow play an important role in the management of bank capital.  They also point out 

that, one may find a negative size effect on excess capital, since banks with large size are 

expected to substitute less of screening and monitoring activities with excess capital. A 

number of empirical studies support this view. They try to focus on reducing large banks 

subsidies through better capitalization management and contingent capital requirements 

(Kashyap et al., 2010a; Farhi et al., 2012; Stein, 2013).  That is to say, the size of a bank 

is usually found to be negatively associated with CET1 capital ratio. Hence, we propose 

the hypothesis below: 

Hypothesis 3. The size of a bank will negatively influence ∆CET1 capital ratio. 

3.4.4 Efficiency ratio and CET1 capital ratio. 

Efficiency Ratio is denoted by operating expenses / gross revenue. Bitar et al. (2017) find 

that capital ratio and bank efficiency have a significant correlation, this is also approved 

by Chortareasa et al. (2012). A bank's efficiency ratio stands for the ability to use its assets 

and manage its liabilities effectively. This ratio also provides the evidence that the how 

efficiently a bank uses its assets to bring about revenues, that is to say, higher operating 

costs imply increasing operating inefficiency (Altunbas et al., 2001; Valverde et al., 2007; 

Chortareas et al., 2012). Accordingly, Banker et al. (2010) find that a bank’s aggregate 
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efficiency, allocative efficiency and technical efficiency are positively correlated (reflect 

as a low operating costs and a respectively high income) with bank capital ratio. Carvallo 

and Kasman (2005) hold that banks with more capital buffers as retained earnings are more 

efficient (with a lower efficiency ratio). Under this perspective, we propose the last 

hypothesis: 

Hypothesis 4. Efficiency ratio has a negative correlation with ∆CET1 capital ratio. 

3.5 Data collection 

We gather two sets of data from a sample of 27 European stress tested banks: the EU stress 

test results, bank-specific accounting data.  

3.5.1 Stress Test Data 

Our main data are obtained from the publicly disclosed European stress test results on 30 

European banks stress tested in the 2011, 2014, 2016 and 2018 European exercises, which 

are based on the historical 2010, 2013, 2015, 2017 year-end data, and test each bank’s 

resilience to baseline scenario and adverse scenario for 2011-2012, 2014-2016, 2016-2018 

and 2018-2020. We focus on the stress testing CET1 ratio, namely the Common Equity 

Tier one capital ratio, at the final projection year of each stress test. For each bank, the 

CET1 capital ratio is obtained from the stress test databases available on the EBA website, 

where we also obtain the banking historical CET1 capital ratio at the year-end. 

As the scenarios defined by the EBA are assumed based upon the next two year-horizon 

of 2010 and next three-year horizon in 2013, 2015 and 2017, and the bank-specific data 

tested in the exercise are from the end of year 2010, 2013, 2015, 2017. We use the stress 

testing CET1 capital ratio in years 2012, 2016, 2018 and 2020 from the publications of the 

stress test results under adverse scenario defined by the EBA. Table 3.6 presents the 

calculation process of our dependent variable: the changes of Common Equity Tier One 

Capital ratio. 

Table  3.6 Description of dependent variable 

The changes of CET1 Capital Ratio 

Actual CET1 (bank accounting data) Adverse Scenario ( stress test results) 
Y= ∆CET1 

t=historical year (based by stress test) T= the final projection year 

CET1              t=2010 CET1              T=2012 

CET1 t- CET1 T 
CET1              t=2013 CET1              T=2016 

CET1              t=2015 CET1              T=2018 

CET1              t=2017 CET1              T=2022 
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It is worth noting that the CET1 capital ratio equals to the common equity tier one capital 

divided by the risk-weighted assets of a bank. According to the new global regulatory 

standards issued by the Basel Committee, so-called Basel III agreement, that one of the 

most important ratio- the Common Equity Tire One Ratio- is regarded as a supervisory 

standard by the regulatory for assessing a banks’ resilience when a sudden shock occurs 

(BCBS 2010; BCBS 2013; BCBS 2014).  

3.5.2 Bank Level Data 

We collect the end of year total assets (to calculate explanatory variable: size), operating 

income, operating expenses (use to calculate explanatory variable: Efficiency ratio)), NPL 

ratio, total loans and total deposits (use to calculate explanatory variable: Liquidity) in 

2011, 2014, 2016, 2018 from DataStream and banks’ annual reports, which covers 30 

banks from the stress testing exercise. 

Table 3.7 provides the definition and summary statistics for all the regression variables of 

a sample of 27 stress-testing banks, which have been tested in year 2010, 2014, 2016 and 

2018. The descriptive table shows the number of observations, mean, as well as standard 

deviation for each variable (Panel A for explanatory variables and Panel B for control 

variables). 

3.5.3 Process of data 

Microsoft Excel is used to process the data. This software provides all necessary tools to 

process the original data and to implement the strategies. Since the software owns very 

strong data processing functions and the authors of this study holds basic knowledge of 

Microsoft Excel, no other alternative was considered. The software used to conduct the 

statistical significance of the results is E-Views. 
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Table  3.7 Descriptive Statistics 

Variable Definition Source N Mean SD 

          

Panel A: Dependent variable         

∆CET1 The actual CET1 capital ratio -CET1 ratio from the stress result (adverse scenario) EBA, Annual report 108 0.024306 0.020110 

CET1 The actual CET1 capital ratio of one bank (bank accounting data at the year-end) EBA, Annual report 108 0.100066 0.037742 

            

Panel B: Independent variable         

NPL Ratio Non-performing loans over total loans DataStream,Annual report 108  0.053929  0.051432 

LTD ratio Total loans over total deposits DataStream,Annual report 108  1.407540  0.514620 

Size Natural logarithm of bank total assets (in thousand EURO). DataStream,Annual report 108  19.78997  1.120309 

Efficiency Ratio operating expenses over gross revenue DataStream,Annual report 108  0.845639  0.207447 

            

Panel C: Bank-level Control variables         

NLTA Net loans to total assets Bankscope 108  0.529184  0.172817 

Diversificastion 1 – [(Net interest income – other operating income)/ (operating income)] Bankscope 108  0.898812  0.392643 

Retail Funding Total customer deposit divided by total funding Bankscope 108  0.776543  0.113789 

ROA Return on assets, defined as the ratio of net income to total average assets. Bankscope 108  0.004384  0.008571 

           

Panel D: Country-level Control variables         

GDP The growth rate of GDP World Bank 108 0.021626 0.028187 

Volinflation Inflation volatility (GARCH Model forecasting, by using dlog(CPI)) OECD 108 0.339337 0.205314 

Volstock Stock market volatility% (GARCH Model forecasting, by using dlog(SMI)) DataStream 108 0.455016 0.233994 
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4 Empirical results and Analysis 

______________________________________________________________________________ 

This section presents a battery of results. We examined several empirical models and run 

diagnostic exercises to find the most statistically significant model. 

__________________________________________________________________________ ___  

4.1 Results of the model diagnostic process 

Before conducting our final empirical regression results, at this section, we aim to diagnose 

the most appropriate model for our case. Hence, we will not focus on analyzing the 

empirical results in this modeling diagnostic section but focus more on the diagnostic tests. 

4.1.1 Pooled & REM regression 

We first conduct regression in pooled OLS model – according to Table 4.1. In this model, 

all the data are pooled together, and this could lead to miss the dynamics of the linkages 

between the variables. The purpose of this procedure is to look for simple and static 

relationships. In column 1, all the estimators are used except for control variables which is 

the procedure of naive model. When it comes to column 2, we progressively widen the 

range of variables in the regression (research variables and control variables). The 

calculated data that we pay attention to are the coefficients for all variables of interest and 

the expected sign and the significance as well. As we can see from the above results, only 

NPL ratio has a significant result.  From the perspective of R-squared, the higher the R-

squared, the better the model fits your data. In this analysis, after adding control variables, 

the new condition fits better than the previous one. The number of R-squared in column 1 

and column 2 are 0.101665 and 0.264536 respectively which are quite low.  

When it comes to the normal distribution test, Jarque-Bera test is used to detect the result. 

As it can be shown in Table 4.2, results are not consistent. Only after adding seven control 

variables, the residuals follow a normal distribution. In a nutshell, these two methods don’t 

fit very well. 
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Table  4.1 Pooled & REM regression 

Effects of Micro factors on the changes of CET1 Capital ratio (POOLED & REM REGRESSION) 

Note: Standard errors in parentheses: * means p<0.10, **p<0.05, ***p<0.01 

  POOLED REM 

  1 2 3 4 

NPL 0.066542 0.092851** 0.071778 0.092851** 

  (0.043501) (0.043918) (0.044902) (0.040806) 

LTD -0.003803 0.001050 -0.003551 0.001050 

  (0.003915) (0.005005) (0.004115) (0.004650) 

SIZE 0.002608 0.002353 0.002727 0.002353 

  (0.001844) (0.002285) (0.001968) (0.002124) 

Efficiency 0.013572 -0.012550 0.011750 -0.012550 

  (0.010089) (0.016247) (0.010133) (0.015096) 

NLTA   -0.018044   -0.018044 

    (0.012738)   (0.011835) 

Diversification   -0.002187   -0.002187 

    (0.005984)   (0.005560) 

Retail Funding   0.039929*   0.039929* 

    (0.022771)   (0.021158) 

ROA   -1.143950***   -1.143950*** 

    (0.357515)   (0.332188) 

∆GDP   0.156264**   0.156264** 

    (0.067296)   (0.062528) 

Volinflation   -0.000397   -0.000397 

    (0.010070)   (0.009357) 

Volstock   -0.007323   -0.007323 

    (0.009961)   (0.009255) 

Constant -0.037013 -0.032530 -0.038462 -0.032530 

  (0.037886) (0.057663) (0.040425) (0.053578) 

Cross-section - - Random Random 

Period - - - - 

N 108 108 108 108 

R2 0.101665 0.264536 0.089842 0.264536 

 

Table  4.2 Residual Diagnostics (Histogram-Normality Test) 

Model Mean SD  Skewness P-value 

Pooled Regression-1 (benchmark) -1.53e-17  0.0191  0.6910 0.44% 

Pooled Regression-2 -9.41e-18 0.017246  0.466978  11.72% 

Random Effects Model-3(benchmark) -2.29e-17  0.0191  0.6833  0.58% 

Random Effects Model-4 -9.41e-18  0.017246 0.466978  11.72% 

 

We then run estimates of random effects model that controls more efficiently for the 

dynamics of the relationships. Table 4.1 demonstrates all the results in column 3 and 
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column 4. We take the same procedure as before; we progressively widen the range of 

variables in the regression (research variables and control variables). In this step, a stricter 

requirement is applied into our regression compared with pooled OLS model. There is a 

strong assumption of uncorrelation between the unobserved variables and all the observed 

variables in random effects model. Commonly, it is too perfect and too difficult to 

accomplish. In column 3, all the results present the same conclusion with pooled OLS 

regression. The p-value of each variable shows non-significant. Then we put seven 

additional control variables, only NPL ratio show a significant result, the same as the 

previous model. It is notable that the coefficients and the R-squared in column 1 with 

pooled regression and column 4 with random effect regression are the same but with 

different standard error. We can also make a naive assumption that the random effect 

model may not be appropriate in this case, as the goodness of fit shows no improvement 

(see R-squared). 

Table  4.3 Correlated Random Effects - Hausman Test (REM) 

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  

Test cross-section random effects 
(benchmark) 

3.920496 4 41.69% 

Test cross-section random effects  31.282833 11 0.10% 

 

To do some further research, the Hausman test can be conducted to find out a more suitable 

method for regression. The Hausman test identifyees the existence of endogeneity in the 

explanatory variables. Normally speaking, the random effects model usually provides the 

best linear unbiased estimates. Through this, we can get a consistent, unbiased and efficient 

results. However, if the independent variables and the error term have correlation with each 

other, its estimated results would be inconsistent. Under these circumstances, it could be 

better to choose fixed effects model rather than random effects model. It is shown in Table 

4.3, row 1 and row 2 demonstrate the results about Hausman test. The number of p-value 

are 41.69% and 0.10% respectively. The first one is bigger than the 10% level of 

significance, which means that we cannot reject the null hypothesis. The second one is 

smaller than the 10% level of significance and we can reject the null hypothesis. The fixed 

effects model fits better than random effects model.  

4.1.2 Fixed effects models 

Table 4.4 presents our second set of results which are based on the fixed effects models: 

cross-section fixed effects model, period fixed effects model and the fixed effects model 
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both in cross-sectional and period fixed dimensions. Column 1 and column 2 present the 

estimation under the regression model with cross-sectional fixed effects. Implicitly, we can 

assume that all the sample banks have the same slope coefficient for each explanatory 

variable but with different intercepts for each bank. The outputs of the benchmark (naive) 

regression model (without any control variables) are revealed in column 1 and the outputs 

of adjusted regression model (with seven control variables) are showed in column 2.  

Column 3 and column 4 present the estimation under the period fixed effects models: 

benchmark model (without control variables) regression outputs are revealed in column 3 

and the adjusted regression model (with seven control variables) outputs are showed in 

column 4.  Column 5 and column 6 present the estimation under the fixed effects model 

both in cross-sectional and period fixed dimensions: benchmark model (without control 

variables) regression outputs are revealed in column 5 and the adjusted regression model 

(with seven control variables) outputs are showed in column 6. It is worth noting that none 

of the benchmark model (without control variables) are statistically significant. We could 

say that there must be some misspecification error in those models which can bias the 

results. In addition, as we add bank-level and country-level control variables into our 

model, R squared are found to be improved, which is a better sign of goodness of fit of our 

model. 

The empirical results column 2 find that the coefficients of the non-performing loans to 

total loans ratio is found to be significant at a significance level of five percent. Moreover, 

under the period fixed effects model in column 4, all the coefficients of the explanatory 

variables are found to be insignificant. Hence, we may conclude that the period-fixed 

effects model may also not appropriate in this case and there may exist bias in this model. 

Furthermore, the fixed effects model with both cross-sectional fixed effects and period 

fixed effects, reveals a relatively high R2, and the coefficient associated with non-

performing loans to total loans ratio is significant at a 10% level. While the coefficients 

associated with loans to deposit ratio (liquidity) and efficiency ratio are not statistically 

significant. In order to solve the problem of firm specific and time-specific heterogeneity, 

the fixed effects model both in cross-sectional and period fixed dimensions find to be more 

appropriate for our case, that is to say, our final regression model is fixed effects model 

both in bank fixed and period fixed dimensions, and we will analysis the final empirical 

outputs in section 4.2. 
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Again, in order to test if the our final model is appropriate or not, first we test normality 

among the residuals, as explained above, we just focus on the fixed effects model both in 

bank fixed and period fixed dimensions.  

 

 

 

Table  4.4 Effects of Micro factors on ∆CET1 Capital ratio (FEM) 

 

Table 4.5 shows the testing results, which shows a Jarque-Bera value of 2.589356 with a 

p-value of 27.4%, thus, we cannot reject the null hypothesis of ‘normally distributed 

Note: Standard errors in parrentheses;* means p<0.10, **p<0.05,***p<0.01 
  

  
Cross-section fixed 
effects 

Period fixed effects 
Cross-section & Period 
fixed 

  1 2 3 4 5 6 

NPL 0.106402 0.169067** 0.044223 0.056160 0.077993 0.131900* 

  (0.072416) (0.072897) (0.03990) (0.040611) (0.066060) (0.066152) 

LTD 0.001006 0.006378 -0.002520 -0.002931 0.015221* 0.013911 

  (0.009215) (0.009692) (0.00354) (0.004524) (0.008177) (0.008428) 

SIZE 0.001762 -0.003406 0.002108 0.000731 -0.018312 -0.022378* 

  (0.013859) (0.013246) (0.00167) (0.002060) (0.012301) (0.011919) 

Efficiency -0.000339 -0.026495 0.0243** -0.003062 0.014152 -0.012108 

  (0.012271) (0.024241) (0.00934) (0.014626) (0.010782) (0.020956) 

NLTA   -0.014584   -0.011288   -0.005390 

    (0.029739)   (0.011461)   (0.025499) 

Diversification   -0.008302   0.000439   -0.009070 

    (0.009897)   (0.005406)   (0.008597) 

Retail Funding   0.047043   0.001117   -0.028526 

    (0.029433)   (0.021578)   (0.02887) 

ROA   -1.42290**   -0.9998***   -1.15598** 

    (0.588712)   (0.322710)   (0.513779) 

∆GDP   0.129122   0.15558**   0.125876 

    (0.090751)   (0.065060)   (0.085185) 

Volinflation   -10.7494***   0.000939   -8.4720*** 

    (2.432447)   (0.008983)   (2.122143) 

Volstock   0.886261**   -0.009166   0.7826*** 

    (0.345980)   (0.008917)   (0.296290) 

Constant -0.017439 3.32252*** -0.03679 0.023107 0.349095 3.0050*** 

  (0.268738) (0.811686) (0.03419) (0.052482) (0.237233) (0.696614) 

Cross-section fixed fixed - - fixed fixed 

Period - - fixed fixed fixed fixed 

N 108 108 108 108 108 108 

R2 0.362963 0.537015 0.291927 0.434413 0.564262 0.676403 
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residuals’ and the residuals are normal distributed in this model. In addition, in order to 

double check the quality of the fixed effects, we conduct the Redundant Fixed Effects 

Likelihood Ratio Test to see if the fixed effects (both cross-sectional and period) model is 

necessary or not. The test summary of the F-test and the Chi-square test are listed below 

in Table 4.6. We can see that the p-value are below 1% level of significance, which means 

that we can reject the null hypothesis of using pooled OLS regression and a fixed effects 

model should be used.  

Table  4.5 Residual Diagnostics (Histogram-Normality Test) 

 

Model Mean SD  Jarque-Bera P-value 

Cross-section Fixed Effects-1  3.85e-19 0.016051 0.789854 67.37% 

Cross-section Fixed Effects-2 -3.33e-17 0.013684 0.339147 84.40% 

Period Fixed Effects-3 -5.14e-19 0.016922 56.14504 0.00% 

Period Fixed Effects-4  6.42e-19 0.015124 57.63634 0.00% 

Cross-section&PeriodFixed Effects-5 -2.41e-19 0.013275 89.18578 0.00% 

Cross-section&PeriodFixed Effects-6 -6.90e-17 0.011440 2.589356 27.40% 

 

Table  4.6 Redundant Fixed Effects Tests (Likelihood Ratio) 

 

Test Summary F. Statistic Prob.  Chi-Sq. Statistic Prob.  

Cross-section fixed effects-1 1.214758 25.28% 37.121330 7.29% 

Cross-section fixed effects-2 1.584492 6.62% 49.983067 0.32% 

Period Fixed Effects-3 8.956809 0.00% 25.703582 0.00% 

Period Fixed Effects-4 9.310983 0.00% 28.364769 0.00% 

Cross-section&PeriodFixed Effects-5 2.709015 0.03% 78.138255 0.00% 

Cross-section&PeriodFixed Effects-6 2.940553 0.01% 88.668244 0.00% 

 

4.2 The final empirical results 

In Table 4.7, we turn our attention to the fixed effect models both on period fixed and 

cross-sectional fixed effect to examine the relationship between four micro factors and the 

changes of the CET1 capital ratio, and the estimations are based on both the cross-sectional 

fixed effects and period fixed effects models. Estimations are carried out for the full sample 

banks. Column 1 shows the empirical results of the model without country-level control 

variables, where we allow the four micro factors (NPL, LTD, SIZE, Efficiency) as the 

explanatory variable and introduce four bank-level control variables (Diversification, 

Retail Funding and ROA). Here, we find that the non-performing loans to total loans is 

positively (at the 10% significant level) associated with the changes between the bank-
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accounting Common Equity Tier One capital ratio and stress testing Common Equity Tier 

One capital ratio (under the adverse scenario). Moreover, the coefficients of loan-to-

deposit ratio and efficiency ratio (namely the operating expenses over gross revenue) are 

not statistically significant in the model.  

 

 

Table  4.7 Effects of determinants on ∆CET1 Capital ratios (Double fixed)  

 
Note: Standard errors in parentheses; * means p<0.10, **p<0.05, ***p<0.01 

 1 2 3 4 

NPL 0.107526* 0.117991* 0.143962** 0.131900* 

  (0.071142) (0.072034) (0.068834) (0.066152) 

LTD 0.012079 0.012055 0.013445 0.013911 

  (0.012994) (0.009260) (0.008789) (0.008428) 

SIZE -0.023609* -0.024965* -0.024677* -0.022378* 

  (0.001827) (0.013080) (0.012398) (0.011919) 

Efficiency -0.015638 -0.011569 -0.011762 -0.012108 

  (0.022645) (0.023060) (0.021857) (0.020956) 

NLTA -0.000258 0.002998 -0.009293 -0.005390 

  (0.027439) (0.027669) (0.026551) (0.025499) 

Diversification -0.003828 -0.003896 -0.002792 -0.009070 

  (0.009077) (0.009083) (0.008617) (0.008597) 

Retail Funding -0.036713 -0.037030 -0.021813 -0.028526 

  (0.031152) (0.031175) (0.029990) (0.028865) 

ROA -0.840411 -0.915236 -0.954367* -1.155975** 

  (0.553013) (0.558934) (0.529935) (0.513779) 

∆GDP   0.088503 0.122389 0.125876 

    (0.092952) (0.088839) (0.085185) 

Volinflation     -5.726401*** -8.471959*** 

      (1.929729) (2.122143) 

Volstock       0.782596*** 

        (0.296290) 

Constant 0.517720 0.537593** 2.464997*** 3.004961*** 

  (0.258691) (0.259704) (0.694591) (0.696614) 

Cross-section fixed fixed fixed fixed 

Period fixed fixed fixed fixed 

N 108 108 108 108 

R2 0.591137 0.596439 0.642707 0.676403 

 

However, the different situation can be seen in the result is that the size of a bank shows a 

negative correlation coefficient with the changes of CET1 capital ratio. In column 2 we 

augment the first model with the growth rate of GDP as one country-level control variable 
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and in column 3, 4 we further add other two country-level control variables: Inflation 

volatility, Stock market volatility. As we add country-level control variables, the constant 

becomes more and more statistically significant from 5% level to 1% level. In addition, 

the empirical results shows the relationships between the changes of CET1 capital ratio 

and the four explanatory variables (NPL, LTD, SIZE and Efficiency) are the same: the 

coefficient of non-performing loans to total loans is positively significant at the 10% level, 

the coefficient of bank size is negatively significant at 10% level, while the loan-to-deposit 

ratio and efficiency ratio still show no relationship with the changes of the CET1 capital 

ratio. However, it is notable that when we only comes to the control variables, in column 

1, all the coefficients associated with the bank-level control variables are not statistically 

significant, and the same situation can be seen in column 2 that all the control variables 

show no relation with the dependent variable even though we add one country-level control 

variable - ∆GDP. In column 4, we augment the model with all the control variables (both 

bank-level and country-level). For all control variables, we only find that the impact of 

inflation volatility is negative associated with the dependent variable at a significant level 

of one percent, while the volatility in the stock market is found to be positively related to 

the dependent variable at a significance level of 1% one percent. 

Overall, the results given in Table 4.7 are supportive of Hypothesis 1 and Hypothesis 3: 

that the non-performing loans to total loans have positive and significant effects on the 

changes of CET1 capital ratio, the Size of a bank has a negative and significant effect on 

the changes of CET1 capital ratio. Flannery and Rangan (2006) hold that, it is always 

crucial for a bank to maintain a safety target capital. However, the decision of adjusting 

bank capital structure depends on the balance between the costs of adjustment and the 

operation cost (Flannery and Rangan,2006; Fkannery and Hankins,2013). The target 

capital ratio is unobserved and is usually not constant over time, but if a bank shoulders a 

large burden of non-performing loans, it will lead to an unbalanced capital structure 

especially during serious financial crisis and make the CET1 capital ratio lower and lower. 

Financial crisis triggers a debate on the optimal size and structure of banks, the appropriate 

capital adequacy for banks differs from country to country.  Some may hold that the 

potential consequences of a banking crisis are greater in a country with larger banking 

systems than in a country with a smaller banking system, since the banking sector and 

associated risks are different between differ banks (Sveriges Riksbank, 2011). However, 

as the stress tests are designed to ensure that any bank that is too big to fail does not fail 

under any circumstances, the size of a bank does play an important role to reflect banking 
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structure at some point, our empirical results supports our initial hypothesis (see Jokipii 

and Milne ,2008; Kashyap et al., 2010a; Farhi et al., 2012; Stein, 2013), the relationship 

between ∆CET1 Capital ratio and bank size also tells us a story that a relatively big size 

bank seems to have more chance to survive after serious financial crisis, at least from the 

aspect of taking CET1 as an input to the supervisory decision-making process and promote 

market discipline.    

As for the violation of Hypothesis 2 and Hypothesis 4, which is found to be no 

relationship between ∆CET1 Capital ratio and the loan-to-deposit ratio as well as 

efficiency ratio, we consider several crucial reasons for this case. The first reason may be 

that the relatively small sample size for the empirical analysis where the two non-relation 

factors may not be well determined in our case. As the role of sample size is important for 

factor analysis and may have a great impact on quality of solutions, a small sample size 

may decrease the statistical power and lead to bias estimates (see Barrett and Kline, 1981; 

Arrindell and van der Ende, 1985).  

Secondly, we should notice that European bank stress tests are conducted to measure a 

bank’s reaction (from the aspects of earnings, capital and liquidity) to a hypothetical 

scenario based on various macroeconomic drivers. In order to make sure the stress test 

could be carried out in a matching way by all participating banks, we cannot deny that a 

large amount of restrictions must be added during implement which may increase chance 

of getting plausible results and create an unhealthy competing environment. 

In the 2018 stress test, e.g., there are some restrictions especially binding for commercial 

banks that they can transform deposits into loans with some degree of maturity may bring 

about controversial or unreliable calculating results. To be more specific, rules on stage 3 

exposures -asymmetric pass-through and static balance sheet - have unavoidably led to 

emphasize the effects of the adverse scenario. For some banks based in peripheral 

countries, this phenomenon will be more obvious under the EBA methodology. It will 

bring about shortage of liquidity in a hypothetical adverse scenario and make a bank be in 

trouble of losing profits. While, for some banks that hold tremendous trading activities are 

able to avoid undergoing a notable impact on their investment portfolio.  

Thirdly, another layer of potential reason could come from the “benchmark models” 

conducted by competent authorities to examine the banks’ bottom-up results. Even though 

these models have the opportunity to play a vital role in improving the level of supervision 

becoming more uniform and transparent. One thing should be noted that all the process is 

not subjected to the public consultation, hence their possible shortcoming and failure to 
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recognize bank specificities may show to be more difficult to challenge. From which we 

observe that the CET1 capital ratios we used to analyze are able to bring out bias so that 

we cannot get a consistent statistical result with our hypothesis. 

Another problem is that it is difficult to make a common consensus on how to replicate 

complex macroeconomic shocks. In particular, there are more than 70 factors used in 

European stress test which is nearly tripled compared with U.S. stress tests (see Acharya 

et al. 2014). Thus, there might be some limitations for explanatory variables to fully 

explain dependent variable. 

Furthermore, as stress tests are complicated and time consuming, considerable regulatory 

costs are enforced to every participant. The bank that fails to pass the test is going to bear 

a lot pressure from public and investors. Even worse, “loser” is subject to accept 

reorganization, merger, or liquidation. Hence, passing or failing stress test is of first 

importance to all participants. Sometimes, for some participants, they prefer to take a risk 

to play “number games” rather than hand in their results honestly. Glasserman and 

Tangirala (2016) noted that stress test results for U.S. banks are foreseeable. Based on their 

findings, they concluded that banks might take some “remedies” in order to realize 

effective regulatory requirements. Especially, European stress tests are conducted in a 

“bottom-up” method. As noted above, this will contribute to unsupportive statistical results 

as well. 

5 Discussion  

Is it worth exercising tress test? This is really a vital and complicated question wait to be 

solved.  

5.1 Methodology concerns 

As the purpose of EU-wide stress testing is changing, which may draw a lesson for 

changing the design of the stress testing common bottom-up methodology in the future, to 

ensure this test can continue to yield extra value. Alfaro and Drehmann (2009) has argued 

that the scenarios of stress testing are not sufficiently severe to be statistically robust. As 

we all know, stress tests measure a bank’s reaction to a hypothetical macroeconomic 

scenario. However, different countries have different economic conditions, implementing 

the same risk types for all EU-banks are not able to take reginal divides into consideration, 

which may somehow lead to bias. For example, as what we find in the volatility 
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measurement, see Table 3.6, Polan has the highest inflation volatility (reach the peak at 

approximately 210.23) at the last decade of the twenty's century in all our sample countries. 

And the situation gets better since the Polish government pursued a policy of economic 

liberalization throughout the 1990s, its inflation volatility shows respectively low (arrived 

at about 0.179) during these years of the twenty-first century, with a mean value of 13.935.  

While the situations are different in some respectively stable countries (e.g.  Belgium, 

Norway, the UK and Sweden), with respectively low inflation volatility. Figure 5.1 shows 

the inflation volatility within these countries. 

Figure 5.1 The inflation volatility of five countries from 1989 to 2018 

     

We can see from Figure 5.1, there is such a difference of the inflation uncertainty within 

different countries. Furthermore, Connolly et.al. (2004) hold that stock market uncertainty 

has significant cross-market pricing influences and is crucial for the macroeconomic at a 

world level. We use GARCH model to measure the stock market uncertainty and find 

various conditions between our 15 sample countries, see Table 3.8. Hungry has the highest 

stock market volatility (with a mean volatility value at 87.921), comparative with Poland 

with a high volatility mean value at 87.165, while the stock market in Belgium, Denmark, 

Netherlands and the UK are found to be more stable than other countries, each country 

with a mean volatility value no more than 32. The descriptive features can be seen in 

Figure 5.2. As the macroeconomic circumstances in different countries are various over 

time, the same common stress testing methodology (same hypothetical macroeconomic 

shocks) applied by all the testing banks in different countries may not appropriate, when 

the supervision regulators consider market risk, it is better to have more appropriate 

macroeconomic-risk exposures for banks to evaluate the impact of the adverse scenario, at 

a country by country perspective. 
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Figure 5.2 The stock market volatility of six countries from 1989 to 2018 

 

It is also worth noting that in order to examine the banking structural challenges, the EU-

wide stress testing is just one respectively more common instrument in the toolkit. 

However, there remain a set of controversial concerns, and the most intense concern is that 

some stress testing banks that are under difficult conditions may more likely to issue a 

problem loan and make modest provisions. One the one hand, this action can help its 

borrowers to deal with financial difficulties in some sense, make its own stress testing 

results look better on the other hand. As theoretically there would be some association 

between capital ratios and those bank accounting factors. While from our empirical 

regression results, we find there is no relationship between the changes of the common 

equity tier one capital ratio and some crucial micro factors that reflect the capital structure 

of a bank. This can also be regarded as an empirical evidence that some banks may make 

some ‘tricks’ to help the stress testing results look better. In order to allay this vital issue, 

authorities should undertake asset quality review, but not undertake all EU wide banks, 

just undertake it under a selective way and coordinate at an EU level. Maximizing data 

quality and consistency. 
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5.2 Transparency concerns 

From the perspective of the transparency of stress test, on the one hand, the disclosure of 

stress test results does generate some benefits. For investors, the disclosure of the stress 

testing results allows a single investor to obtain more information (e.g. the information 

relates to banking structural issues) to take more desirable actions and make more 

achievements. In the context of a policy maker, the disclosure of stress testing information 

provides will improve market discipline, this is because, regulators could be held 

accountable as their supervisory measurement by disclosing the stress testing results, the 

public would be able to scrutiny and discuss the supervisory actions taken by regulators 

regarding banks that fail the tests and banks would be likely to become more prudent in 

their risk-taking behaviors, which would improve the efficiency of the policy makers and 

enhance the credibility of regulators in the eyes of the market. 

On the other hand, the disclosure of stress test information does bring some problems. 

First, the disclosure of the bad stress testing news about banks that are experiencing 

financial strain can bring about overreaction of the market and hurt financial stability, thus, 

the European Banking Authority should somehow safeguarding sensitive results. 

Moreover, although regulators aim to scrutinize the banks’ bottom-up results, the final 

stress testing models used by individual banks or constructed by competent authorities are 

confidential, and the process of obtaining the final stress testing results is not disclosed, 

which may come with disadvantages and inability to capture bank weaknesses. One way 

may prove helpful to solve this constrains: more accountability adopted by EU-level 

regulators. Dye (1986) and Gigler (1994) tell us another common argument against 

disclosure, that is, the disclosure of this kind of information generates proprietary costs for 

the firms, arising from leakage to competing firms. In such circumstances, when disclose 

the information of stress tests, supervisors must take endogenous costs into account in 

determining both constructing the common methodology of the stress tests and series of 

actions to deal with the disclosure of the results. 

5.3 The CET1 capital ratio 

Moreover, does taking CET1 capital ratio as an input to the supervisory decision-making 

process and promote market discipline really matters? Firstly, the European bank stress 

test is conducted with the assumption of “static balance sheet”. Since the supervisors are 

relied on book equity measures, this accounting numbers cannot fully stand for a bank’s 
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true ability to offset losses. According to GAAP and IFRS, there are some adjustment 

coefficients giving managers discretion in assessing financial instruments. Simultaneously, 

the business mix (such as geographical areas, products and operations) is also supposed to 

remain stable during the simulation. In the aspect of expected revenues and costs, they 

must fit for these constraints as well. Under these accounting standards, banks are going to 

have opportunities to over assess assets and manage earnings and capital (Moyer, 1990), 

and may underestimate risk weighted assets as well (Le Leslé and Avramova, 2012; 

Acharya et al., 2013). Secondly, with the capital ratio approaching minimum level, banks’ 

incentives to manipulate accounting data will become larger and larger. Hence, banks 

struggling with achieving the lowest requirement may provide unreliable financial reports 

when capital value is most relevant to a firm’s growth. Some other researchers point out 

that capital ratio is less likely to be a useful tool (Herring, 2010). According to leading 

assessment theory, the equity’s market value is an alternative supervisory tool for CET1 

capital ratio. Mark and Emanuela (2015) hold an opinion that no matter the accuracy of 

market assessments, it pushes both equity values and depositors runs. It represents the 

difference between the market value of assets and liabilities. In a nutshell, it seems that 

taking CET1 capital ratio as a main regulatory factor cannot not provide substantial 

evidences to evaluate a bank’s comprehensive ability.  

6 Conclusion 

Due to the severe consequences of past financial crises, how to improve supervision 

mechanism and elevate supervision efficiency in bank sector has become a more and more 

popular topic nowadays. Only when a comprehensive understanding about the operation 

of banks overall and determinants of their CET1 capital ratios are widely accepted, a decent 

legislation system could be executed. Berger et al. (2008) argued that it is difficult to 

forecast banks’ responses to economic and regulatory policies’ changes in the absence of 

comprehension about bank’s capital levels and capital buffers. Meanwhile, when it comes 

to banking sector, it has been accepted gradually that bank stress tests could be a 

complement of Basel capital regulation which raises confidence, improves bank’s ability 

to manage risk, and reinforces prudential supervision both on the micro level and macro 

level. However, with European bank stress test’s results published, there have been some 

suspicious voices around this system since it started. This inspires us to conduct our paper 
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in this area, exploring the micro drivers behind the changes of European banks’ stress 

testing Common Equity Tier One capital ratio based on actual and adverse scenarios.  

Based on our results, we conclude that, despite that we consecutively add control variables 

to the model, the coefficient associated with non-performing loans to total loans is 

positively significant, the coefficient associated with bank size is negatively significant. 

This observation implies that, if a bank owns a large burden of non-performing loans which 

may lead to an unbalanced capital structure and show less resilience when financial crisis 

happens. In addition, the financial system of strong banks is better to absorb financial 

shocks. In this context, it could be supportive to consider our empirical findings in 

conjunction with the findings reported in researches and literatures. However, using our 

dataset, we also find no significant association between the changes of CET1 Capital ratio 

and the loan-to-deposit ratio as well as efficiency ratio, we assume that there are constrains 

about the EU-wide stress testing, for example, the concerns about the process of stress 

testing, another is the concerns about the transparency of the stress testing results. These 

findings are useful, as banks is a reflection of the financial stability of an economic entity, 

we can use these findings as another reason to pay attention to the process of the stress 

testing rather just stress testing results.  

6.1 Suggestions for further research 

This paper is an extension of previous researches. Previous studies are mostly based on 

bank’s accounting CET1 Capital ratio itself and analyzed by regression model. The results 

of this study expand researching area about the difference between European bank stress 

tests and bank’s accounting CET1 Capital ratio, control bank and country level variables, 

and then find the micro drivers behind the changes. 

Our research findings also suggest that researchers are encouraged to use a variety of bank 

level datasets, not only at the European Union level, but also at a worldwide perspective, 

for example, we can take American banks which are stress tested by the Federal reserves. 

More concretely, further examination about whether some micro banking-performance 

determinants of those banks under financial constrains behave better after stress testing. 

For example, can liquidity, efficiency ratios, capitalization ratios perform better after the 

supervision authorities implement appropriate financial strategies for banks with 

unsatisfied stress testing results. Last but not least, in terms of CAMELS rating system, 

management capability should be included into the regression model. Management is the 

crucial and advancing determinant of situation and a vital driver for individual bank 
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possessing their strength of diagnosing financial constrains in a correct way, such as if a 

bank changes the board structure during the horizon of stress testing, to a certain extent, it 

will have an impact on performance of stress testing. We leave these issues for future study. 
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