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Abstract 

 

The financial statements of European and Norwegian listed banks are examined for the period 

2008-2016. The thesis discusses the effect of fair value accounting levels on various areas of 

accounting, examines the quality of financial statements and comments on issues of leverage. 

In its first part the research analyses the effect of the recently introduced IFRS 13 on the value 

relevance of financial statements. The specific Standard is mandatorily implemented in EU 

since year 2013; therefore, the evaluation of its implementation and the analysis of its 

implications to the market is a novel issue in the accounting related literature that interests 

primarily investors, financial markets and banks. More specifically, the study examines 

whether investors equally consider the fair value levels appraisals and estimates possible 

interaction of fair value estimations to the firm’s external and internal factors. The research 

contributes to the accounting literature by concluding that all levels of the fair valued assets 

and level 3 liabilities are found to be value relevant to investors’ decisions. Issues of 

misevaluations are found in all three levels but are more intense on the level 3 assets. There 

are two robustness checks performed to evaluate the effect of bank size and capital strength 

to the primary regression. Results show that both factors affect the original results. Results 

demonstrate that model-based evaluations are not taken under consideration by investors 

when the latter invest in small, medium and large banks but are highly appreciated when 

investing in very large banks. The bank’s capital strength parameter revealed that stronger 

banks’ investors primarily consider the fair value assets of level 1. Another interesting point 

demonstrated is that nor mispricing or value relevance have been improved over time. The 

study also examines the possible connection of corporate governance mechanisms to the 

accuracy of the fair value estimations. The strength of a bank’s corporate governance 

mechanism is value relevant to all levels and of particular importance to its level 3 valuations. 

Investors believe that high-quality corporate governance produces more value relevant fair 

value entries.  

The second group of hypotheses tested in the thesis relate to the question whether the 

quality of the accounting information has improved over time. The recent financial crisis 

enhanced the demand for accounting information of higher quality and to that direction 

standard setters have set various regulations and launched or modified Accounting Standards 



 
 

to secure increased trustworthiness of information. The thesis is the first to evaluate the 

contribution of those recently implemented accounting and regulatory factors to the quality 

of financial statements by conducting a before-and-after analysis in the European banking 

setting. The study provided evidence that quality of accounting information, measured using 

metrics of earnings management, timely loss recognition and value relevance, has improved 

in some areas but deteriorated in other. In more detail, the thesis suggests that in the post-

fair value hierarchy period the quality of some metrics has been improved compared to the 

pre-fair value hierarchy period. In particular, on the one hand, the quality has improved as 

regards small net income manipulation, more timely recognition of losses and higher value 

relevance of stock price and net income (when stock returns are positive). On the other hand, 

the quality has deteriorated with respect to earnings smoothing and value relevance of net 

income (when stock returns are negative). Another interesting part of the study analyses 

quality of financial information in the course of time in an effort to identify possible trend and 

connect quality to influencing factors. It has been observed that the quality of financial 

information follows the same direction fluctuations as the EU economic cycle; therefore, 

entries are influenced by the state of the economy.  

The third area of interest in the thesis is the research of whether there is a link between 

accounting and financial stability and the analysis of the factors that can threaten the financial 

system stability. The thesis examines first the existence of procyclical book leverage in bank’s 

financial statements and then connects it to the factors that can potentially influence it. 

Understanding the factors that can influence procyclicality i.e. the amplification of otherwise 

normal cyclical business fluctuations, means that the interested parties can predict drawbacks 

and be protected. The research is the first to provide a broad and comprehensive analysis of 

the determinants of procyclical leverage in the EU bank setting. With reference to the issues 

of procyclical leverage the study establishes a positive association between economic growth, 

asset growth and book leverage. Relevant association with market volatility is not observed. 

Fair value accounting is proved having a positive relation to procyclical leverage both in 

periods of expansion and of contraction. The importance of this finding lies on the 

interpretation of this result that wrong fair value estimates can be a threat to future crisis. 

The next area examined is the role of regulatory items on procyclical leverage. Statistical 

results reveal that lagged book leverage and risk weight are associated with stronger 



 
 

procyclical leverage, whereas regulatory capital ratio effect is not critical. Results show that 

well capitalized banks are less constrained to increase book leverage when they expand. 

Lastly, the relation between risk-asset weight and accounting leverage is proved to be 

negative. EU banks following the crisis are more conservative and maintain a low-risk profile 

following the newly imposed regulatory constraints. The thesis concludes that the reduction 

of risk asset weight in a bank’s portfolio increases accounting leverage procyclicality.     
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1. Introduction 

 

1.1. The broad research problem 

 

The recent financial crisis has amplified the need for financial statements of higher precision. 

Financial statement users demanded to have access on all the information they need in order 

to accurately assess a bank’s financial condition, the risks it faces and its profitability. To serve 

this need, standard setters increased the number of additional disclosures mandatorily 

required to be included in the financial statements. The result of this process is that, 

nowadays, investors receive a vast amount of information and the question that arises is 

whether a non-specialist can absorb, elaborate and utilize that information when judging 

whether to invest or generally to trust a bank.  

The mandatory implementation of fair value hierarchy in all EU public banks intended to 

improve financial data transparency and enhance the value relevance of accounting 

information. IFRS 13 summarises, in a single IFRS framework, the mandatory disclosures that 

relate to fair value measurements of financial instruments and investment properties in an 

effort to increase their consistency and comparability. The Standard states the demarcation 

lines of fair value categories and tries to prevent accounting manipulation. The question that 

arises is whether investors in practice consider that additional information when making their 

economic judgements.  

From the banks’ point of view, the role of effective corporate governance, in relation to 

accounting, is to secure that (i) financial statements follow the regulated standards, (ii) the 

disclosures are sufficient, thorough and accurate and (iii) the possibility of manipulation is 

limited. An interesting point is whether investors pay more trust in banks with ‘high-quality’ 

corporate governance mechanism and consider this factor when making their decisions on 

the value relevance of fair value information.  

In the last decade, the quality of the financial statements of European banks have also been 

under question. Banks needed to adjust their statements to the new stricter regulations and 

provide much more information. It remains to be seen whether those additional 
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requirements, that demanded banks’ effort and money to be applied, in practice managed to 

improve the quality of the information provided and whether that additional information 

have been utilized in practice by users. 

Even though many researchers have found evidence that fair value accounting (FVA) has not 

magnified the economic crisis, there are still doubts whether it has supported instability by 

inflating credit bubbles though procyclical1 leverage. The market volatility, the stage of the 

economic cycle and the bank’s economic environment can theoretically influence the 

reliability and volatility of fair value estimates. It is an important area to study since European 

banks have already been through a prolonged period of crisis and factors that could trigger 

another crisis should be avoided. Level 3 fair values, in particular, are under the microscope 

since they are considered as more volatile and could be manipulated to serve managers’ 

interests. 

Apart from the role of FVA, per se, the effectiveness of the recently introduced regulatory 

constraints (CRR, CRD IV and Basel) to procyclical leverage is questioned since those 

constraints increase complexity in banks’ workings and therefore its usefulness should be 

evaluated.  

In general, financial reporting aims to provide timely information to interested parties, ease 

contracting and regulation, increase transparency and reduce concerns for the external users 

and the market. The issue is whether the increased complexity of the financial statements 

produced nowadays actually provide more useful information to financial statement users. 

 

1.2. The specific research questions  

 

The broad research problem described in the previous section is broken down to specific 

research questions.  

The first issue addressed is whether the fair value hierarchy levels do have intrinsic value 

relevance differences. In addition, it is examined if there is any change on investors’ 

perception of the bank’s value through time, starting from the implementation of fair value 

 
1 The term procyclical is used to describe the amplification of otherwise normal cyclical business fluctuations. 
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hierarchy. Another point analyzed is whether investors’ judgment on the relevance of fair 

value levels alters depending on the bank’s size or capital strength. Finally, the influence of 

corporate governance on the value relevance of fair value levels is investigated. 

The second issue compares various metrics related to the accounting quality of financial 

statements and compares two periods to identify the impact of various factors 2  (i.e. 

mandatory additional disclosures introduced) on the quality of financial statements. The 

relevance of accounting information included in a bank’s financial statement through time is 

assessed and the economic cycle is questioned as a factor that could affect the value 

relevance of information.  

The last issue investigated relates to the existence of procyclical leverage in European banks. 

The association of leverage with economic and market conditions as well as with asset growth 

is assessed. The effects of FVA, risk-weighed-assets and regulatory items on procyclical 

leverage are explored.  

 

1.3. The objective of the research and the research gap 

 

The aim of the research in a few lines is to explore factors that relate to an industry that 

affects the lives of most European citizens by   

 Shedding light to the current debate about the link between accounting and financial 

stability.    

 Test the effectiveness of the fair value measurement (IFRS 13) & evaluate the factors 

that affect it. 

 Evaluate whether the accounting quality of financial statements has improved over time, 

especially following the newly introduced disclosures and regulations.   

 Address the issue of procyclical leverage from an accounting and market prism. 

More analytically, the objective of the study is to fill a two-fold knowledge gap that exists in 

the European banking setting. On the one hand, it sheds light on areas that are newly 

 
2 The research does not claim that possible differences in the quality are attributed only to fair-value-related 
factors. 
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introduced in the Accounting Standards and the accounting research by examining them 

cross-sectionally and through time. On the other hand, the study analyzes the bank’s internal 

and external environment to decode the association of various unexplored factors. The thesis 

addresses specific issues that are new in the literature and their analysis is original. Following 

the recent financial crisis, the demand for financial statements of higher quality and increased 

value relevance has become urgent. 

The first objective of the study is to investigate whether there is any ground for the 

controversy noise created following the implementation of IFRS 13 and identify the different 

ways fair value levels interact with internal and external factors. The validity of fair value 

entries, especially those that belong to level 3, is questioned by standard setters and 

academics alike. The fair value hierarchy, as described in IFRS 13, is mandatorily implemented 

to all European Union and Norwegian public firms for financial statements of periods starting 

as from the 1st of January 2013. The way financial statements are presented, following this 

Standard, potentially strengthens the relevance and reliability of financial statements and of 

their disclosures. Being effective for more than five years the Standard should have 

accomplished its objective to produce more useful financial statements. Its relevance in the 

course of time is examined as well as other possible influential factors such as bank size and 

capital strength. Investors’ perception of whether the strength of corporate governance 

influences fair value level disclosures is also an interesting issue which merits attention.  

The second objective of the research is to investigate the factors that can influence the quality 

of financial statements over time. The thesis examines in detail three indicators of the quality 

of financial statements; earnings management, timely loss recognition and value relevance. 

Additionally, the value relevance of financial statements over time is assessed. The 

effectiveness of stricter regulations and additional disclosures is evaluated in the course of 

time. Finally, the relation between the value relevance of financial statements and the 

fluctuations of the EU economic cycle is discussed. All necessary controls are considered to 

assess the effect of the economic environment and other factors in the regressions.  

The last objective of the research is to investigate the existence of procyclical book leverage 

in banks’ financial statements, identify the factors that can influence it and explore the role 

of accounting and of the recently introduced bank regulations on procyclical book leverage. 

A prime concern is whether FVA enhances procyclicality in the financial statements of 
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financial institutions in Europe. The term procyclical is used to describe the amplification of 

otherwise normal cyclical business fluctuations. In business cycle theory and finance, any 

economic quantity that is positively correlated with the overall state of the economy is said 

to be procyclical. Procyclicality implies that a firm’s economic lifecycle increases in depth both 

in times of recession as well as in boom times. Therefore, less procyclicality is considered to 

be better since it amplifies the financial instability in periods of economic downturn. In the 

thesis, the existence of procyclical leverage is questioned and then its relation to economic 

growth, market volatility and bank-specific factors is being assessed. Relevant discussion on 

the significance and origin of procyclical bank leverage has been addressed in many papers3. 

Leverage in the accounting literature and in the thesis is defined as total assets to total equity4. 

Concerns arise since when a bank recognizes securities at fair value on the balance sheet all 

the unrealized gains increase its equity and the bank can expand. The expansion is though 

problematic if a crisis emerges and the bank has then to deal with impairments, limited 

liquidity and economic distress. The thesis investigates the role of accounting and regulation 

specific factors on this interesting issue to understand the mechanism of this procedure and 

provide useful feedback for future reference.    

Overall, the research analyzes accounting-relevant areas of the European banking setting that 

arises from the recent global financial crisis and the European sovereign debt crisis and assess 

the implementation of stricter disclosure rules and tighter regulations. The aim of the thesis 

is to provide a holistic view on the identified unexplored areas, confirm the validity of the 

conclusions and provide solid ground for further research. 

 

1.4. The contribution of the thesis to the existing knowledge and the merit of the research 

 

The contribution of the study in summary is outlined in the following lines  

1. It is the first to provide detailed investigation of the specific accounting factors in the 

setting of the European Banking Industry following the financial and sovereign crisis. 

 
3 Persaud 2008; Plantin, Sapra and Shin 2008; International Monetary Fund 2008; Financial Stability Forum 2009; 
Financial Services Authority 2009 and Laux and Rauter 2017. 
4 Damar, Meh and Terajima 2013; Beccalli, Boitani and DiGiuliantonio 2015; Amel-Zadeh, Barth and Landsman 
2017 and Laux and Rauter 2017. 
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2. It is the first to investigate the FVA hierarchy concept in the European banking setting. 

3. It is the first to evaluate the effectiveness of the newly introduced standard (IFRS 13). 

4. It is the first to combine corporate governance issues with modern FVH issues in the 

EU context. 

5. It is original since it analyses extensively the accounting quality of financial statements 

in the banking industry context. 

6. It is novel because it combines accounting and newly regulatory factors in a single 

analysis.   

7. It contributes to the analysis of the factors that can threaten the financial system 

stability.    

 

The contribution of the thesis to the existing knowledge is that it is original in many aspects 

that relate to the modern issues analysed in the following lines that are of concern to a wide 

selection of users such as investors, bankers, regulators and academics among others. It is the 

first, to the best of the researcher’s knowledge, which examines in detail all the 

aforementioned problems on the setting of the complex European banking sector. The 

relation between the components of FVA hierarchy and of corporate governance to value 

relevance has not been assessed in this setting. The banks included in the sample operate in 

a wide and diversified area of Europe and the appraisal of the quality of their financial 

statements is a complex issue that can be a starting point for further research. 

The factors that amplify the business cycle are assessed in detail to assist the prevention of 

similar future situations. In more detail, the thesis aims at shedding light on the way various 

factors, such as the economic condition and the market volatility, interact with the bank asset 

evaluations and stock prices. Additionally, the study provides bankers and regulators the 

knowledge to enable them to foresee, and therefore avoid, similar situations in the future.    

More precisely, since the IFRS 135 ‘Fair Value Measurement’ is a recently introduced Standard 

it is worthwhile testing its effectiveness, usefulness and implications on the real market. The 

time frame under investigation makes the research even more interesting since it contains a 

 
5 IFRS 13 was issued on May 2011 and applies to annual periods beginning on or after 1 January 2013. 
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period of financial instability - for many EU countries - that troubled severely twice, during 

the last decade, the banking sector of many EU countries. Moreover, the impact of the IFRS’s 

over time on the quality of the financial statements is a matter of broad interest. The impact 

of corporate governance on the value relevance of fair values has received limited attention 

in the academic research, especially in the EU territory. 

As well-respected academics have highlighted, investigating the EU banking system is like 

trying to get out of labyrinth holding ‘Ariadne’s thread’. When banks prepare their financial 

statements, they implement national and EU legislation. The problem that arises is that 

managers identify the differences in the transpositions of EU provisions with a view to finding 

ways to interpret and implement accounting rules for their benefit. Since homogenized 

presented EU banking data are particularly difficult to find, most EU academics focus their 

research on US-bank data. 

In particular, the thesis provides useful information to the following categories of interested 

parties: 

 Investors: They are provided with proof of whether the information asymmetry 

problem is mitigated, and if the value relevance of the financial statements has 

increased following a period of stricter accounting standards. In addition, investors 

can take advantage of the market volatility and economic cycle analysis and act 

accordingly i.e. in a market-downturn-period, investors could expect higher level 3 

estimates’ manipulation; they should, therefore, expect be compensated for this risk 

with a higher premium.  

 Bankers: Following the turmoil created by the recent financial crisis any trustworthy 

research related to the quality of banks’ financial statements should trouble bankers 

and be taken into consideration. The outcomes that relate to the research part of the 

corporate governance and to the importance of capital strength shall be of high value 

and interest to bankers since those results shall point strengths and weaknesses of the 

sector.  

 Standard setters and policymakers: The thesis examines thoroughly all fair value levels 

estimates and aims to shed light on how recently introduced financial standards (IFRS) 

and regulations (CRD IV) operate in practice. Those conclusions shall form the basis on 

which standard setters could rely on to reform or enhance the Standards and 
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regulations increasing that way their effectiveness. Policy-makers could get valuable 

ideas on the way to increase asset valuation stability. Additional legislation issues may 

arise based on the cross-country analysis results. The analysis on the issue of the 

connection of FVA on procyclical leverage might raise thoughts and actions that relate 

to regulations so as to minimize similar effects in the future. 

 Other users - stakeholders i.e. creditors: The thesis provides proof as to whether the 

data provided to them have the expected adequate quality.     

 Academics: The questions under investigation fall within an area of interest which is 

currently underexplored. Part of the research could be replicated in sub-samples of 

EU countries, with the addition of variables that relate to the country-specific issues, 

or to their broader geographic area (e.g. comparison of south versus north areas of 

Europe). The issue of fair value hierarchy implementation is recent therefore 

academics may build on the thesis by adding more data points, when available, and 

extend the research. Furthermore, the correlation between the financial statements 

quality and the market volatility has escaped the attention of researchers and 

commentators alike.  

 

 

The rest of the thesis is structured as follows 

The second chapter reviews the literature that is relevant to the area of research of the thesis. 

This chapter contains commentary on articles from published peer reviewed Journals and 

presents the relevant EU legislation. The third chapter contains information on the EU and 

Norwegian banking system to provide a holistic view of the industry and the macroeconomic 

environment to set the framework of the research. In the fourth chapter the hypotheses that 

are tested in the thesis are analytically developed. The firth chapter explains the methodology 

used to test the research questions and outlines the methodological approach followed. The 

sixth chapter contains information on the sample used in the research. The seventh chapter 

presents the finding of the statistical analysis for each hypothesis tested. The last chapter 

summarizes the main conclusions of the analysis, discusses the research contribution and its 

limitations and proposes areas of further study.        
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2. Literature Review 

 

The introductory chapter provided a holistic view of the research problem and discussed the 

areas of interest of the specific study. In that chapter, the research gap that needs to be filled 

has been stated and the contribution of the research to the existing knowledge has been 

outlined. Readers were provided with the ground for the analysis and the specific research 

questions have been set. The thesis, in summary, will test whether the fair value hierarchy 

levels have added value and contributed in the improvement of the financial statements’ 

quality and whether there is a link between accounting and financial stability.  

The second chapter reviews the literature that is used to form the basis of the hypotheses 

that will be tested in the thesis. The articles cited in the thesis, all published in peer reviewed 

accounting papers and books, are presented in a critical view and explain the research 

problem. In addition, this chapter displays the relevant legislation that is valid in the EU and 

the Norwegian banking industry to identify peculiarities in the findings and specific limitations 

that are set to the banks’ operations.   

The literature review chapter begins by presenting the basic terms used in the FVA setting to 

define the general framework in which the various research questions are set. The financial 

crisis that started in 2007 in the US and expanded in the EU draw the attention of regulators 

and academics to the application of FVA. A debate began amongst academics, standard 

setters and others regarding the implications of FVA to the crisis. This chapter describes this 

debate and presents the most recent articles in favor and against the FVA. The chapter 

continues with an in-depth analysis if the FV levels of hierarchy related research to help the 

reader understand the characteristics of all levels and more specifically the peculiarities of 

level 3 model-based accounting entries. The next part of the chapter presents articles that 

relate to the regulatory capital constraints and procyclical leverage and also outlines the 

legislation related to the capital requirements. The following part of the chapter defines the 

term of quality of the financial statements as used in the thesis and presents the various 

metrics used. The last part of the literature review discusses articles that relate to bank 

management and raises the issues that relate to the matter of financial statement 

manipulation.  
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To summarize, the literature review part is structured as follows: definition of the fair value 

concept and levels of hierarchy, the FVA debate; fair value levels of hierarchy related research; 

the contribution of FVA and regulatory capital constraint influence of FVA and regulatory 

capital requirements to procyclical leverage; estimation of the accounting quality of financial 

statements; literature review related to corporate governance and financial statement 

manipulation. 

 

2.1. Definition of the fair value concept and levels of hierarchy   

 

It is necessary to define the basic terms used in the FVA standard setting. Throughout the 

thesis, the official definition of IASB IFRS 13 is used according to which Fair Value is ‘the price 

that would be received to sell an asset or paid to transfer a liability in an orderly transaction 

between market participants at the measurement date’. Mandatory fair value measurement 

applies to financial assets held for trading and for derivatives.  

Fair value was introduced to reduce the information asymmetry between firms and investors, 

thus improving the quality of information provided to the latter. To improve transparency of 

financial statements IASB issued IFRS 13 ‘Fair Value Measurement’ and defined three levels 

of fair value hierarchy. IFRS 13 enhances the consistency and comparability of the fair value 

measurements and of their related disclosures. The highest level of priority in the hierarchy 

is given to (unadjusted) quoted prices for identical assets or liabilities in active markets. The 

lowest level of priority is given to unobservable (model-based) inputs. European Commission 

in the Regulation No 1255/2012 (EU 2012) has introduced the specific guidelines that relate 

to the implementation of the fair value hierarchy levels.  

In particular: 

 “Level 1 (L1) inputs are quoted prices in active markets for identical assets or liabilities 

that the entity can access at the measurement date [IFRS 13:76].  

 Level 2 (L2) inputs include i) quoted prices for similar assets or liabilities in active 

markets; ii) quoted prices for identical or similar assets or liabilities in markets that are 

not active and iii) inputs other than quoted prices that are observable for the asset or 

liability [IFRS 13:81].  
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 Level 3 (L3) inputs are unobservable inputs for the asset or liability [IFRS 13:86]. At 

Level 3 an entity develops unobservable inputs using the best information available in 

the circumstances, which might include the entity's own data, taking into account all 

information about market participant assumptions that is reasonably available. [IFRS 

13:87-89]”. 

 

Preparers may opt for fair value measurement by classifying financial assets instrument-by-

instrument as available for sale (AFS) and by classifying both financial assets and financial 

liabilities as at fair value through profit and loss under the fair value option. Changes in fair 

value are recognized in net income except for financial assets classified as AFS and derivatives 

designated as hedging instruments in cash flow hedges. For all the remaining financial 

instruments, historical cost measurement with impairment rules applies. Historical costs are 

adjusted for amortization and impairments only, but not for increases in asset values. 

In most of the cases, fair values are used for financial assets and liabilities (both in US IFRS 

and in GAAP). What is confusing for a non-expert is that, even for these categories, firms use 

a mixed attribute model. This model contains a vast amount of rules defining which items will 

be written down at historical cost and which will be reported at fair value. That creates an 

extra confusion to investors since it is frequently vague whether the item is valued at 

historical cost or at fair value. 

Moreover, accountants accumulate items on the statement of financial position (BS) and 

amass changes in the amounts related to individual items in the statement of comprehensive 

income (note that this number is viewed by many as the most important number reported in 

financial statements). Per Barth (2014 p.346), this operation creates a problem since the 

historical-cost-aggregated amounts have no conceptual meaning; ‘it is analogous to summing 

amounts stated in different currencies’ and the aggregate of fair values do not capture the 

effects of synergies among the assets. This point is taken into consideration in the data 

analysis part. 

In addition, the gradual changes in the financial instruments’ accounting Standards result in 

the following; more information on off-balance-sheet instruments (i.e. derivatives), enhanced 

disclosures on fair value measurements, better recognition of financial assets (i.e. derivatives) 
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and more financial assets is depicted at fair value in the statement of financial position. 

Changes in accounting Standards are motivated by the objective of financial reporting ‘to 

provide financial information . . . that is useful to existing and potential investors, lenders and 

other creditors in making decisions about buying, selling or holding equity or debt instruments’ 

(IFRS Conceptual Framework (2016)(IASB CF.OB1-OB2). The continuing improvement of 

accounting Standards is of great importance since it lowers the cost of capital and increases 

the market value for all firms, especially for those with high accounting sensitivity, and at the 

aggregate level increases welfare (Zhang 2013). ESMA (2017) examines the compliance of 

annual reports in the application of the IFRS 13 requirements. The report concludes that the 

standard is well implemented by the issuers and that transparency and enhanced relevant 

disclosures are of great importance to investors so as the latter to identify possible firm-

related risks. The issue of dispute among the interested parties is whether the additional 

disclosures are useful to investors and increase the quality of financial statements by 

improving their relevance and reliability.   

 

2.2. The fair value accounting debate 

 

In the following lines, relevant to the FVA debate theory and papers are presented to provide 

the theoretical framework that formed the basis for some of the hypotheses tested in the 

thesis.  

The financial crisis that started in 2007 from the US and expanded in Europe, lead to financial 

instability. There is a demanding call for action to improve the quality of accounting 

information and avoid similar situations in the future. The application of FVA through the 

business cycle draws the attention of policy-makers, regulators, bankers and academics and 

becomes the subject of extensive analysis (ECB 2004; Banque de France 2008; IMF 2008; Barth 

and Landsman 2010).  

During the recent turmoil, the procyclical impact of FVA on banks’ financial statements and 

on the valuation of complex financial instruments trading in non-liquid markets came to the 

foreground, questioning the accuracy of using market prices below their theoretical values 

and the validity of using prices at which the instruments could potentially be sold 
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(International Monetary Fund 2008). Critics of fair value support the view that, in a fragile 

market (with already falling prices), sales’ decisions based on fair value pricing result in 

amplifying the fall in market prices, expressing a market illiquidity premium. In other words, 

when share prices are depressed, entering market prices in financial assets and recording 

unrealized losses in financial statements makes the company’s performance even more 

negative. Procyclicality implies that a firm’s economic lifecycle increases in depth both in 

times of recession as well as in boom times. Therefore, less procyclicality is considered to be 

better since it amplifies the financial instability in periods of economic downturn (Adrian and 

Shin 2010; 2011; Greenlaw et al. 2008; Amel-Zadeh, Barth and Landsman 2017). The prime 

concern is that when securities are recognized at fair value on the balance sheet the 

revaluations (unrealized gains) increase equity and makes it easier for the bank to raise debt 

and expand. In the possibility of a crisis, banks face the double problem of dealing with the 

distress and with the disproportional reduction of debt, magnifying that way even further the 

problems in the financial system. 

Bank regulators claim that the volatile fair value estimates spillover this volatility on earnings. 

Earnings’ volatility is an important issue, since higher levels of earnings’ volatility is associated 

with lower market values (Barnes 2001; Hodder, Hopkins and Wahlen 2006), is perceived as 

riskier (Graham, Harvey and Rajgopal 2005), and has increased likelihood of bankruptcy (Kim, 

Kim, and Pantzalis 2001). 

The second issue that raised thoughts relates to whether measuring financial instruments at 

fair value is more representative of a bank’s financial condition, than recording them at 

historical cost (Penman 2007; Laux and Leuz 2009; Laux 2012). There are a number of 

academics who argue that fair values for assets or liabilities reflect the current market 

conditions, provide timely useful information, and therefore, increase transparency and 

encourage prompt corrective actions (Hodder, Hopkins and Wahlen 2006; Barth and 

Landsman 2010; Laux and Leuz 2010; Badertscher, Burks and Easton 2012; Blankenspoor et 

al. 2013).  
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Literature in defense of FVA 

 

Hodder, Hopkins and Wahlen (2006) investigate the volatility levels of different performance 

measures (net income, comprehensive income and full-fair-value accounting) in commercial 

banks. They conclude that while the full-fair-value construct displays a much higher volatility 

than the other two income measures, this volatility is representative of market-based risks 

and therefore is value-relevant to investors’ decisions. 

Badertscher, Burks and Easton (2012) investigate whether bank stress-factors (such as low 

capital ratios or capital-depleting accounting charges of bank holding companies) force banks 

to sell securities and lead to increased pro-cyclical effects. They investigate the size and timing 

of other-than-temporary impairment (OTTI) charges taken by banks. OTTI charges are of 

particular relevance since they are the only fair value write downs of AFS and HTM debt 

securities which do affect the regulatory capital. To deem AFS or HTM securities as OTTI is the 

only way fair value valuations affect the regulatory capital since it shows that the bank cannot 

demonstrate the intent or ability to keep the securities until price recovers. They show that 

FVA losses had limited effect on regulatory capital. No indication is found that fair value 

provisions (losses) lead to fire asset sales since there are no evidence found that banks sell 

securities at a loss during the period of crisis. On the contrary, they find that banks with low 

capital ratios tend to do less selling, contradicting a central assumption of cyclicality model.  

Shaffer (2010) reaches the same conclusions. He analyzes the potential fair value’s pro-

cyclical effect on the market, during the year 2008, by investigating data from the 14 largest 

US commercial banks and concludes that the role of OTTI charges is not of great impact 

neither on regulatory capital nor can be considered the driver of procyclical dynamic. He 

provides evidence that, during the time under investigation, the decline of regulatory capital 

Tier1 stemming from impairments to the fair values of available for sale (AFS) and hold to 

maturity (HTM) securities averaged around 2.1%. In particular, Shaffer analyzes the AFS and 

HTM net realized gain or loss on sales of investment portfolio securities and does not find any 

evidence of distressed selling activity during the crisis. This measure, however, does not take 

into consideration cases where banks sell risky securities and use those proceeds to buy 

riskless securities.  
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Barth (2004) defends the use of fair values by commending upon the three sources of 

volatility in financial statement amounts which are associated with the use of fair values as 

the measurement basis i) associated with true changes in the economic parameters, ii) 

produced by measurement error in the estimates of fair value changes, iii) introduced due to 

the mixed-attribute model used (a combination of historical cost to some assets and fair value 

to others). The last two sources produce a kind of “artificial” volatility6. The problem with 

artificial volatility is that investors may charge a risk premium which is higher than the one 

justified by the company’s true economic situation. The writer supports the view that the 

volatility of financial statement amounts is inevitable when using fair values and investors 

should use it to properly assess a firms’ risk. This theoretical paper is partly based on Barth’s 

earlier empirical research (Barth, Landsman and Wahlen 1995 p.580) in which even though 

the term procyclicality is not used, it is actually implied since it is stated that ‘fair value based 

earnings are more volatile than historical cost earnings but share prices do not reflect the 

incremental volatility’.  

Barth and Landsman (2010) conclude that FVA did not act in a critical manner in favor of the 

financial crisis; nevertheless the insufficient transparency of information associated with 

measurement and recognition of accounting amounts and the limited disclosure of 

information about asset securitizations and derivatives was decisive so as for investors to not 

being able to adequately assess the values and riskiness of the affected bank assets and 

liabilities. Even though the US Financial Accounting Standards Board (FASB) and the 

International Accounting Standards Board (IASB) have made progress in the part of 

demanding disclosure of risk reports (i.e. IFRS 7) so as for investors to properly evaluate the 

bank’s risk exposure- that relates to the securitized asset and derivatives held by financial 

institutions- many banks still do not disclose information to a level and frequency that would 

be of use for investors.   

In relation to the informativeness and manipulation of fair value information Blankenspoor et 

al. (2013), after examining banks’ credit risk, support that it is more precisely illustrated in the 

financial statements of banks which use fair values for financial instruments than in those of 

banks which adopt less fair value based financial statements. The researchers conclude that 

 
6 It is called ‘artificial’ due to the fact that is introduced due to the different accounting rules (HCA and FVA) 
(Barth, Landsman and Wahlen 1995 p.580). 
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the variations in bond yield spreads and bank failure in general is explained significantly more 

when leverage is measured using fair-value-based leverage ratios. They support that the 

primary sources of this incremental explanatory power appears to be the fair value of loans 

and deposits. Appropriate assessment of banks’ credit risk is important since it is directly 

related to the credit risk inherent in the bank’s portfolio of financial instruments. It is widely 

believed that under-estimation of credit risk in financial instruments held by banks 

contributed significantly to the recent financial crisis (US GAO 2009). 

Amel-Zadeh and Meeks (2013) explore the impact of fair value on the actual or potential bank 

failure by analyzing a big sample of international banks. They investigate whether the two 

landmark bank failures (Nothern Rock and Lehman Brothers) of the recent economic crisis 

can be attributed to the use of fair value valuations rather than traditional cost measures. 

They find that the particular method of accounting does not make a decisive difference in the 

perceived risk of bank failure. In relation to the crisis and the regulatory failure of banks, Laux 

and Leuz (2010) argue that changes in the value of most debt securities were not determined 

by FVA and so did not affect the critical regulatory capital measures under the Basel regime7.  

Xie (2016) shows that the correlation between unrealized gains and losses on AFS securities 

(fair valued) with economic cycle variables such as GDP growth is weak, potentially even 

negative. Xie chose to study the category of unrealized gains and losses on AFS securities since 

it mainly distinguishes FVA from historical cost accounting. She uses approval/denial decisions 

on residential mortgage applications, to examine whether FVA increases the procyclicality of 

bank lending (that is, the tendency of banks to expand credit in economic upturns and curtail 

credit in downturns) over the past two business cycles. Xie does not find evidence that FVA is 

associated with lower (higher) mortgage denial rates during expansionary (recessionary) 

periods. Unrealized net gains on AFS securities tend to be countercyclical. 

 

 

 

 
7The Basel capital adequacy rules require all banks to hold a minimum of 8% of total (regulatory) capital to risk-
weighted assets. The risk weights are designed to take into account the bank’s exposure to the credit risk of the 
counterparty within its banking book activities, for example, traditional banking activities such as borrowing and 
lending.  
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Literature against FVA 

 

There are also a number of researchers who argue that fair value measurements lead to the 

increased abovementioned ‘artificial’ volatility of net income that makes financial statements 

non-relevant to users’ decisions (Allen and Carletti 2008; Plantin, Sapra and Shin 2008). Those 

researchers support the view that fair value is not relevant and in addition it may also be 

deceptive for assets which are maintained in the possession of the bank for a long period of 

time and until maturity in particular (i.e. banks that hold loans until maturity); that prices may 

fluctuate due to market inefficiencies or irregularities, investors’ irrationality or liquidity 

issues; that the models used to evaluate the values are not reliable and may be subject to 

manipulation (Nissim 2003; American Bankers’ Association 2009;  Financial Stability Forum 

2009; Fiechter 2011).  

Analyzing an international bank sample from 41 countries Fiechter (2011) concludes that 

banks applying the fair value option to reduce accounting mismatches exhibit lower earnings 

volatility than other banks. 

The American Bankers’ Association (2009) support that the resulting financial statements 

using fair values are not useful in assessing banks’ financial condition. In their commentary 

letter, they claim that “requiring banks to follow mark to market accounting ignores the 

traditional bank business model and puts banks at a disadvantage. This is primarily because 

operating results would be based on the volatility of the marketplace rather than the cash 

flows that are received” (ABA 2009 p.5). They argue that amortized cost for non-traded 

financial instruments better represents the banks’ business model than fair value because if 

a bank intends to hold a financial asset to the collection or a financial liability for payment, 

then any subsequent changes in fair value caused by liquidity, credit risk or interest rates are 

transitory. 

Additionally, Nissim (2003) provides evidence on the problem of reliability of loan fair values 

by examining whether the fair value prices in banks’ financial statements are manipulated. 

The factors that lead managers to overstate loans are analyzed and evidence is provided that 

the overstatement is an attempt to favorably affect market’s assessment of their risk and 

performance. 
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Opponents of FVA allege that as the illiquidity of certain products increased, during the recent 

financial crisis, financial institutions turned increasingly to model-based valuations (L3). The 

issue of concern is that, even though the new regulatory framework increased the amount of 

disclosures, level 3 model-based evaluations still contained a vast amount of opacity. 

Furthermore, during the crisis, banks made more frequent use of unobservable model-based 

inputs in their valuations. Under these conditions, uncertainty in the valuation of financial 

products was increased for financial institutions, supervisors, bank regulators and investors. 

The European Central Bank (ECB 2017), which oversees all significant and less significant 

banks in the EU countries through direct and indirect supervision, highlighted this issue of 

concern. Financial products were fair valued despite the worries that low current market 

prices were neither a correct reflection of the asset’s underlying cash flows nor of the price 

at which the asset could eventually be sold. In addition, in most cases, banks had no intention 

of selling the assets at that specific time, so the low prices were only of theoretical value.  

During the same period, the Financial Stability Forum (2009) examines the forces that 

contribute to the procyclicality of the financial system. The FSF issued a set of guidelines to 

facilitate mitigation of similar effects in the future. The report comments that extensive 

application of FVA contributes to increased system procyclicality without providing though 

further explanations or analysis. The report concludes that 

‘standard setters and supervisors should explore whether firms should be 

required to hold valuation reserves or to otherwise adjust valuations to avoid 

overstatement of income when significant uncertainty about valuation exists. 

For financial instruments that are not actively traded (FV L3), insufficient 

market depth or reliance on valuation models using unobservable inputs that 

are difficult to verify may create considerable valuation uncertainty’ (FSF 2009 

p.6).  

Full FVA in its pure form (L1) can, during periods of financial crisis, create contagion effects 

(i.e. spillover of systemic risk from insurance to banking among financial institutions), 

increases unnecessary liquidations and introduces artificial risk according to the model of 

Allen and Carletti (2008). They support the view that short-term market fluctuations do not 

reflect the value of assets and liabilities in the long term. Following the beforementioned 

research, Plantin, Sapra and Shin (2008) are quite explicit about the problems of historical 
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cost accounting in the current crisis. Note that they do not address directly the role of FVA 

since they have not modeled FVA having three levels of hierarchy i.e. as implemented in 

practice. Their point is that FVA, as required by US GAAP, IFRS and US banks’ regulatory capital 

requirements, has mechanisms in place to alleviate potential contagion effects. However, full 

FVA is not implemented in practice. 

Note that in determining the fair values of assets difficulties exist not only in periods of crisis 

and downturns but also during times of active markets and booming. Prosperous conditions 

exist when prices exceed and incorporate risk premium that inflates earnings. In boom 

periods, market prices do not reflect risks accurately, they are overoptimistic, may result in 

enlarged profits to serve management’s incentives (e.g. higher compensation) and strengthen 

the cyclical upturn. Supporters of historical cost accounting claim that it prohibits asset write-

ups in booms, creating reserves that do not appear in the statements but can be drawn upon 

in times of crisis (Laux and Leuz 2009).  

 

2.3. Fair value levels of hierarchy related research 

 

To begin with, a brief recap of the fair levels of hierarchy is outlined; L1 - inputs are quoted 

prices in active markets for identical assets; L2 - inputs include quoted prices for similar assets 

in active markets or quoted prices for identical or similar assets in markets that are not active 

or inputs other than quoted prices that are observable for the asset and L3 - inputs are 

unobservable inputs for the assets. 

There are concerns that unquoted fair value prices of level 3 may be subject to manipulation 

because the models used are based on subjective assumptions. Dechow, Myers and 

Shakespeare (2010) find evidence that firms are prompt to report higher gains when pre-

securitization income is low or below last year’s level; this suggests that CEO’s of financial and 

non-financial firms use the flexibility provided to them when applying FVA rules to manage 

earnings. Although unobservable inputs (L3) are subject to managerial discretions, bank 

managers can generate higher quality fair value estimates than market inputs (L2) due to their 

information advantage, especially during periods of infrequent trading and market illiquidity 

(Altamuro and Zhang 2013).  
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The biggest class of financial instruments held by banks for which models (L3) are used to 

determine fair values is loans. The problem of manipulating the amount of expected loan 

losses arises during a period of crisis since in a boom period the low default risk decreases the 

intention of manipulation. Laux (2012) argues that defining the amount of expected loan 

losses has a high potential for manipulation, nonetheless, it is still better to recognize the 

expected loss than disclose that information after the loan defaults.  

An empirical research based on observations of the first three quarters of 2008 (Securities 

and Exchange Commission 2008) analyzes among others the changes of fair value hierarchy 

valuations on a sample of 50 financial institutions. Findings suggest that even though, during 

the year 2008, the financial crisis is at its pick point, the hierarchy levels reported in financial 

statements, as a percentage, are fairly consistent over time. The consistency indicates that 

the flexibility provided to managers to change the level of valuations is not used in order to 

manipulate the reports to their merit. The research concludes that FVA is not a primary 

underlying cause of the 2008 bank failures since it is applied in limited circumstances and 

those fair value losses recognized do not have a significant impact on the bank’s capital. 

Following the concerns that FVA can induce pro-cyclical downward pressure in asset prices, 

the Securities and Exchange Commission (2008) measures the actual swifts from level 1 and 

2 to level 3 valuations in year 2008 (as a strong indication of procyclicality) and finds that 

there are no actual swifts from one category to the other over time.  

Another interesting point is the role of the auditors in the process of fair value valuation and 

their contribution to the reliability of financial statements. Related research shows that since 

auditors have access to fair value information that is not publicly disclosed to investors, they 

do play an important role in certifying the reliability of the fair classifications reported in the 

financial statements. More specifically, Early, Hoffman and Joe (2014) find that auditors 

respond more skeptically on management’s reporting choices that are most likely to appear 

opportunistic (on L2 and especially on L3 valuations). Moreover, Goncharov, Riedl, and 

Sellhorn (2014) find that audit fees for the UK investment funds are lower for firms with higher 

exposure to investment assets reported at fair value level 1 and higher for firms with 

investments relating to fair value level 2 and 3 valuation prices. The reasoning behind this 

statement is that the latter is more difficult to measure. The article concludes that reporting 
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property assets at fair value, on average, reduce audit fees compared to those reported at 

depreciated cost. 

To reduce the uncertainty associated with the three-level fair value hierarchical estimates 

managers tend to disclose more information. Chung et al. (2017) argue that more disclosures 

in financial firms’ financial statements significantly reduce the uncertainty associated with 

level 3 asset valuations. Riedl and Serafim (2011) also examine disclosures of financial 

instruments designated at the three fair value levels and show that firms with greater 

exposure to level 3 financial assets have higher opacity, thus higher information and 

systematic risk, that leads to higher cost of capital. However, they find that higher quality 

information environment mitigates the differences in information risk across the fair value 

designations.  

The focus of the international research is on level 3 model valuations since they are the easiest 

to manipulate. Recent research focus on that issue (Kolev 2009; Song, Thomas and Yi 2010; 

Goh et al. 2015; Chung et al. 2017) investigate banks’ share prices. They use share prices as 

the mean to evaluate the market pricing of their fair-value assets to other assets and across 

the fair-value hierarchy categories. These studies find evidence supporting the conjecture 

that the levels’ classifications of fair value measurements have an impact on the equity 

valuation of the firm. They find that investors do not use accounting information naively. The 

aforementioned studies document that investors distinguish between different valuations 

models underlying the reported asset values and take into consideration the pertinent 

disclosures especially those that relate to level 3 assets. The aforementioned four studies 

examine data of US banks for some or all the quarters of the year 2008. It is challenged 

whether results are valid for longer time periods of time, for firms that operate under IFRS 

and for periods that are not influenced by extreme economic conditions. 

 

2.4. The contribution of fair value accounting and regulatory capital requirements to 

procyclical leverage 

 

As stated in part 2.2 ‘The FVA debate’, the latest trend in the discussion of the factors that 

contributes to financial instability considers the influence of FVA estimations and regulatory 
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capital constraints to the turmoil. While there is ample evidence that FVA did not play a major 

role in the financial crisis, there is still the concern that it contributes to instability by inflating 

credit bubbles via procyclical leverage. Leverage in the accounting literature and in the thesis 

is defined as total assets to total equity (Damar, Meh and Terajima 2013; Beccalli, Boitani and 

DiGiuliantonio 2015; Amel-Zadeh, Barth and Landsman 2017; Laux and Rauter 2017). 

However, most banking assets are not fair valued. The banking assets which are registered at 

fair values are expected to have limited effect on regulatory capital since most banks have no 

intention to sell the assets during a crisis. As defined in the introductory part, the term 

“procyclical” in the business research is used to describe the amplification of otherwise 

normal cyclical business fluctuations. Procyclicality implies that a firm’s economic lifecycle 

increases in depth. Therefore, less procyclicality is considered to be better since it amplifies 

the financial instability in periods of economic downturn (Adrian and Shin 2010; 2011; 

Greenlaw et al. 2008; Amel-Zadeh, Barth and Landsman 2017). 

 

It is necessary to briefly discuss the regulatory framework in relation to bank capital adequacy. 

In an effort to protect markets and stakeholders from risk factors, regulators set rules and 

governments introduced legislation in relation to the capital adequacy of financial institutions. 

Standard setters provided guidelines on the way relative information should be disclosed in 

the financial statements. Many international bodies analyzed the issue and published relevant 

reports.  

The Basel Committee on Banking Supervision (BCBS) issued three ‘Basel Accords’ which were 

recommendations on banking laws and regulations to ensure that financial institutions have 

enough capital on account to meet obligations and absorb unexpected losses. Basel II was 

originally published in 2004, came into force at the end of 2006 and was amended in 2008 

and in 2010. It was originally issued to set proper international standards to control the 

amount of capital banks needed to hold in order to be protected from various risks (i.e. credit, 

market and liquidity risks that banks face through their lending, investment and trading 

activities). Additional central point of the new framework was the expansion of disclosure 

requirements so as to enhance market discipline. Following the financial crisis, Basel II was 

revised with stricter new rules in relation to capital requirements. More precisely, Basel II, 

Pillar 2 provided additional guidance that encouraged banks to pay greater attention to 
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valuations during periods of volatile asset prices in an effort to control better the procyclical 

aspects of FVA. Basel II, Pilar 3 required additional disclosures attempting to increase 

transparency of valuations and reduce uncertainty. 

In order to mitigate risks of excessive leverage, the BCBS designed in 2010 the regulatory Basel 

III 8  leverage ratio (LR) as a simple, transparent, non-risk-based measure to supplement 

existing risk-based capital adequacy requirements. LR is defined as ‘a non-risk-based capital 

measure and is calculated as Tier 1 capital over a bank’s total exposure measure which 

consists of both on and off-balance-sheet items’. Nevertheless, because data for the Basel III 

definition of the LR are not currently available for researchers, the LR definition used in 

research as the most relevant proxy of the Basel LR is 𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑜𝑟𝑦 𝐿𝑅 =  
  

 
. Note 

that the Tier 1 capital, used to describe the capital adequacy of a bank, is core capital that 

includes equity capital and disclosed reserves. Under the new Basel III banking regulation, 

according to the Bank of International Settlements (2014), a non-risk-based leverage ratio 

requirement will be implemented alongside the risk-based capital framework aiming to  

‘restrict the build-up of excessive leverage in the banking sector to avoid destabilizing 

deleveraging processes that can damage the broader financial system and the economy… this 

will make banks more resilient to the procyclical dynamics. These measures will help ensure 

that the banking sector serves as a shock absorber, instead of a transmitter of risk to the 

financial system and broader economy’9.  

Note that the Basel III is fully implemented (“fully loaded”) as from 1stJanuary 2019.  

According to ECB (2015 p.121) ‘this move away from a solely risk-based capital requirement 

has raised some concern about possible increased bank risk-taking potentially offsetting the 

benefits gained from requiring banks bound by the LR to hold more capital’. Moreover, ECB 

(2015 p.133) suggests that ‘the LR and the risk-based capital framework are mutually 

reinforcing as they each cover risks which the other is less able to capture; ensuring banks do 

 
8BCBS, Basel III: A global framework for more resilient banks and banking systems, December 2010 and revised 
June 2011; BCBS, Basel III: International framework for liquidity risk measurement, standards and monitoring, 
December 2010. 
9BCBS press release of 12 January 2014 on BCBS (2014a), Basel III leverage ratio framework and disclosure 
requirements, January (available at http://www.bis.org/publ/bcbs270.htm). 
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not operate with excessive leverage and, at the same time, have sufficient incentives to keep 

risk-taking in check’.  

In the EU, the Basel III capital framework was implemented by the “Capital Requirements 

Regulation (CRR) - Regulation (EU) No 575/2013 on prudential requirements for credit 

institutions and investment firms” (EU 2013a) as amended, and the “Capital Requirements 

Directive IV (CRD IV) - Directive 2013/36/EU (EU 2013b) on access to the activity of credit 

institutions and the prudential supervision of credit institutions and investment firms” (EU 

2016a) as amended. The CRR/CRD IV framework (EU 2016a) replaced the laws implementing 

the international capital adequacy standards as recommended by the BCBS. In order to create 

a single “rulebook” for credit institutions and investment firms in the EU, the CRR was made 

directly applicable to them, eliminating the need for national implementing legislation with 

respect to the regulatory areas covered by it. The new regulatory framework applies to all EU 

member states, since 1stJanuary 2014, subject to certain transitional rules. In practice, most 

banks have adjusted their reports to the CRR/CRD IV rules even from 2013. This framework 

contains detailed rules of new global regulatory standards. The target is to strengthen bank 

capital requirements through increased liquidity and decreased bank leverage. 

The CRR/CRD IV framework lays down prudential requirements for the banking sector on the 

following three areas; capital, liquidity and credit risk. The set of rules have as final objective 

‘to improve the EU banking sector's ability to withstand economic shocks, to improve its risk 

management and to ensure normal lending activities during economic downturns’10. 

a) The capital requirements define that the minimum total amount of capital (Tier 1 plus Tier 

2 capital) that banks and investment firms are required to hold should be equal to at least 8% 

of risk-weighted assets. Note that according to the CRR ‘the Tier 1 capital of an institution 

consists of the sum of the Common Equity Tier 1 capital (CET 1) and Additional Tier 1 capital 

of the institution. As of 1 January 2014, banks are required to meet the following new 

minimum requirements in relation to risk-weighted assets (RWAs):– 4.5% Common Equity 

Tier 1/RWAs;– 6.0% Tier 1 capital/RWAs, and– 8.0% total capital/RWAs’.  

 
10 (EU, 2016a): http://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-
requirements 
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b) In relation to liquidity requirements, financial institutions must hold sufficient liquid assets 

to cover net liquidity outflows under gravely stressed conditions over a period of 30 days. The 

analysis of the liquidity requirements lay beyond the scope of the thesis. 

c) Credit risk rules are focused on leverage. Banks are required to disclose their leverage ratio 

(LR) - which is a bank's tier 1 capital divided by its average total consolidated assets- during 

an initial observation period, which started on 1 January 2015. The ratio is an indication of 

how well the bank is prepared to meet its long-term financial obligations. A bank's assets are 

'leveraged' when they exceed its capital base. The CRR/CRD IV framework introduced the LR 

as a new prudential tool, together with related reporting and public disclosure obligations for 

institutions. Recital 18 of the CRR (REGULATION (EU) No 575/2013 p.3) states that ‘Until the 

harmonization of a leverage ratio in 2018, Member States should be able to apply such 

measures as they consider appropriate, including measures to mitigate macroprudential or 

systemic risk in a specific Member State’. In November 2016, the European Banking Authority 

(EBA, 2016b) proposed to the EU commission ‘to set a minimum level of Tier 1 capital LR of 

3% to apply from 1st January 2018 onwards’11. This minimum requirement should generally 

apply to all credit institutions within the scope of the existing CRD IV/CRR requirements for 

LR, as applicable. EBA reports that the EU banking sector has been preparing actively, and 

there does not seem to be a need for a longer transition period as a general rule (LR was 4.7% 

in Q2 2016). The leverage ratio set by the EU Commission intents not to eliminate leverage 

completely, but rather to reduce the excessive levels that could be detrimental to financial 

stability. The LR is an additional prudential measure to enhance financial stability by 

determining capital requirements on the basis of non-risk-weighted assets so as to prevent 

the building up of excessive leverage during economic upswings and to act as a backstop to 

the internal model-based capital requirements.  

The recently introduced Regulatory Capital Requirements, CRR and CRD IV (EU 2016a), is 

challenged of enlarging the financial instability and contributing to procyclical responses. The 

argument is that since bank regulatory capital decreases (due to the write-downs) banks are 

forced to increase security sales to preserve their minimum capital requirements creating 

 
11In the market, if a bank's leverage ratio is greater than or equal to 4%, it is considered to be well-capitalized. If 
its leverage ratio is 3%, the bank is considered adequately capitalized. The bank is undercapitalized if its leverage 
ratio is less than 3%. If the bank's leverage ratio is less than 2%, it is considered significantly undercapitalized. 
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though procyclical effects on the market. In addition, the monetary crisis highlighted the fact 

that credit institutions and investment firms were highly leveraged, i.e. they took on more 

and more on- and off-balance sheet items with relatively limited additional capital based on 

risk weights applied to assets.  

Recently many papers that intend to analyze the influence of bank regulation and FVA to the 

credit crisis have been using the approach of Adrian and Shin (2010; 2014) to identify whether 

financial institutions’ leverage behaves cyclically. Empirical evidence of procyclical leverage 

for five investment banks is provided by Adrian and Shin (2008; 2010). They analyse the period 

from the third quarter of 1992 through the first quarter of 2008 and report a positive relation 

between quarterly changes in total assets and changes in leverage. Researchers interpret 

their results as evidence that FVA is the cause of procyclical leverage. They rely their 

assumptions on the fact that most investment bank assets are measured at fair value. On the 

other hand, the study does not provide direct evidence that FVA per se generated the 

procyclical leverage. 

Laux and Rauter (2017) follow Adrian and Shin (2010; 2014) to measure procyclical bank 

leverage (as the positive association between changes in book leverage and changes in total 

book assets) and also include GDP growth as a control variable. Changes in GDP could drive 

simultaneously book leverage growth and total asset growth. They find that total asset 

growth and GDP growth are both positively related to book leverage growth. They interact 

total asset growth and GDP growth with several accounting and regulatory variables to 

investigate whether these variables are associated with stronger procyclical leverage. The 

study concludes that accounting or regulatory risk weights seem to be less important for 

procyclical leverage than the bank type (savings, commercial with less than 20% of total assets 

measured at FV, commercial with more than 20% of total assets measured at FV) and the level 

of the regulatory capital ratio and accounting book leverage. 

Amel-Zadeh, Barth and Landsman (2017) question first if commercial banks exhibit procyclical 

leverage. Then, they test the role of FVA and/or the extent of bank regulatory leverage 

requirements as contributing factors to procyclical leverage. They estimate the relation 

between change in leverage and change in assets by following Adrian and Shin (2010; 2014) 

and find it significantly positive; this indicates that leverage is procyclical. Moreover, they 

separate their sample based on its closeness to the regulatory leverage constraint and include 
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in the equation the effect of change in the bank’s weighted average regulatory risk weight. 

Their empirical findings support that i) for banks that are far from the regulatory leverage 

constraint, the aforementioned procyclical relation remains (though does not fully explain) 

procyclical leverage and ii) for banks that are close to the constraint, the procyclical relation 

evaporates iii) for banks without constraint, neither FVA nor regulatory requirements 

contribute to procyclical leverage. They conclude that FVA is not a contributing factor for 

procyclical leverage by including in their analysis various tests that include measures of fair 

value comprehensive income.  

The two aforementioned closely related contemporaneous studies (Laux and Rauter 2017; 

Amel-Zadeh, Barth and Landsman 2017) even though both examine regulatory capital 

constraints and fair value effect they approach the issue from a different angle. The former 

study more broadly explores potential sources of procyclical leverage. The latter study 

formally shows that changes in average risk-weighted assets are necessary for book leverage 

to be procyclical if the regulatory capital constraint is binding and find evidence that is 

consistent with their model. Both studies support that there is no connection between FVA 

and procyclical leverage. Notwithstanding, the latter one concludes that fair value 

comprehensive incomes maintain the expected negative relation with change in leverage (i.e. 

not a procyclical relation) and contrary to the prediction of Adrian and Shin (2008, 2010), it is 

not associated with increases in sales or purchases of assets. Note that both studies follow 

the total assets to total equity leverage definition and not the EU regulatory LR definition of 

Tier 1 to total assets. 

 

2.5. Estimation of the accounting quality of financial statements 

 

The quality of financial reporting shall be studied in the thesis, examining various factors 

studied in relevant prior research that relate to accounting standards’ (GAAP, domestic, IAS-

IFRS), and exploring also the effects of the mandatory implementation of IFRS 13 on the issue. 

Moreover, the quality of financial reporting over time shall be assessed. There are many ways 

to define the quality of financial statements but the one that is most popularly stated in 

academic research, and chosen to be followed in the thesis, is a combination of various 

metrics to gain insight on this multifactorial matter.  
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The way accounting quality is frequently defined in the literature12 is a combination of the 

following metrics: earnings management, timely loss recognition and value relevance of 

accounting amounts. Accounting quality is affected by manager’s intention of manipulation 

(bias) and errors in accounting amounts estimations (noise). Barth, Landsman, and Lang, 

(2008 – hereafter BLL) measure the aforementioned factors in 21 countries and find that firms 

applying IAS evidence higher accounting quality than those applying domestic standards. The 

article states that firms applying IAS evidence improvement in their financial statement 

quality between the pre and the post adoption period. 

Earnings management has two expressions; earnings smoothing and managing towards 

positive earnings.  

Regarding earnings smoothing, based on extensive research (Lang, Raedy and Yetman 2003; 

Leuz, Nanda and Wysocki 2003; Ball and Shivakumar 2005; 2006; Lang, Raedy and Wilson 

2006; Riedl 2010; Zhang 2012) it is expected that banks with a) fewer earnings’ smoothing 

exhibit more earnings variability and b) more earnings smoothing exhibit a more negative 

correlation between accruals and cash flows since managers respond to poor cash flows by 

increasing accruals. Ewert and Wagenhofer (2005) state that applying accounting standards 

that reduce management’s discretion should result in higher variability in accounting earnings. 

Zhang (2012) shows that expansion in mandatory disclosure requirements can increase 

voluntary disclosure and hence increase the total information available to investors. 

According to Riedl (2010), under fair value measurement, the economic reality has low 

predictability over time. Ball and Shivakumar (2005; 2006) show that timely gain and loss 

recognition weakens the negative correlation between accruals and current period cash flow 

illustrating higher quality of earnings. Land and Lang (2002) and Myers, Myers, and Skinner 

(2007) interpret a more negative correlation as an indication of earnings smoothing since 

managers increase accruals to mitigate for poor cash flow outcomes. Following the financial 

crisis of 2008, Basel II Pillar 2 provided additional guidance that encouraged banks to pay 

greater attention to valuations during periods of volatile asset prices so as to control better 

the procyclical aspects of FVA and Basel II, Pilar 3 required additional disclosures that would 

increase transparency of valuations, reduce uncertainty and improve reporting quality. 

 
12 See Barth, Landsman and Lang (2008) for an analytic literature review. 
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Regarding managing towards positive earnings, academics accept frequent reporting of small 

positive net income is an indication of earnings management (Lang, Raedy and Yetman 2003; 

Leuz, Nanda and Wysocki 2003). 

The second metric of accounting quality is the examination of timely loss recognition. 

According to extensive research (Ball, Kothari and Robin 2000; Lang, Raedy and Yetman 2003; 

Leuz, Nanda and Wysocki 2003; Ball and Shivakumar 2005; 2006; Lang, Raedy and Wilson 

2006) the fact that large losses are recognized when they occur rather than be postponed for 

the future is a sign of high quality of accounting reporting. 

To examine the third metric of accounting quality a vast amount of accounting research 

adopts the perspective of stock market investors and focus on the experience of value 

relevance. Value Relevance is a popular research methodology to address the two 

fundamental qualitative characteristics of accounting information in financial statements i.e. 

relevance and reliability. This approach analyzes the association between share prices (equity 

market values) or share returns and accounting numbers or changes in accounting numbers. 

In the extant literature, an accounting amount is defined as value relevant if it has a predicted 

association with equity market values. Equity values reflect an accounting amount if the two 

are correlated13. The results of such studies provide (indirect) evidence of the use and of the 

usefulness of changes in accounting regulation14. An accounting amount is considered to be 

value relevant only if it is relevant to investor’s equity valuation decisions and sufficiently 

reliable to be reflected in share prices (Barth, Beaver and Landsman 2001). Moreover, value 

relevance research interprets accounting amounts that are more value relevant as having 

higher quality (BLL 2008). 

Regarding the first characteristic, information is defined as relevant when it affects the 

economic decisions of investors by assisting them evaluate previous, present or future events 

or by confirming or correcting their past evaluations.  

As regards the second characteristic, called reliability and now referred to as ‘faithful 

representation’, information has the quality of faithful representation when it is neutral 

 
13 Ball and Brown (1968) recognize that examining equity share price behavior is an effective way to study 
investment behavior for large groups of investors. 
14 For a critical assessment on the methodology and a review on value relevance research see Holthausen and 
Watts (2001) and Barth, Beaver and Landsman (2001). 
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(there is no intended bias), free from material error and can be depended upon by users to 

represent faithfully what it either purports to represent or could reasonably be expected to 

represent, and is complete within the bounds of materiality and cost.  

The aforesaid characteristics are the two fundamental characteristics of qualitative useful 

financial information according to the Conceptual Framework15. It is expected that firms 

which have the higher quality of financial statements will have a higher association between 

stock price and net income and equity book value. That is because higher quality earnings 

better reflect a firm’s underlying economics (Barth, Beaver and Landsman 2001). A significant 

number of articles that analyze the relevance and reliability of fair value information is 

reviewed by Landsman (2007) who comments that overall investors indeed do benefit from 

having access to fair value information. One of the first papers which prove that fair value 

financial statements are incrementally value relevant is that of Carroll, Linsmeier and Petroni 

(2003). Note that the value relevance research acknowledges the econometric issues that 

arise in the studies and has established techniques to remedy these issues (Barth, Beaver and 

Landsman 2001). 

More recently, Song, Thomas and Yi (2010) carried out research on the first three quarters of 

year 2008 to test the value relevance of FAS No. 157’s fair value hierarchy by estimating the 

association between share prices and fair values of net assets and found that the value 

relevance of level 1 and 2 fair values is greater than that of level 3. The afore-mentioned 

research highlights the fact that investors discount less reliable fair values possibly due to 

information asymmetry and moral hazard problems16. A caveat of the research results is that 

although standard setters likely hope that fair values are even more informative during an 

economic crisis, the low liquidity in the market makes reported level 1 fair values less 

observable and level 2 and 3 items more subjective to measure. 

Proponents of the relevance of fair value for the valuation of financial instruments argue that 

financial statement measures based on prices that reflect the current market assessment-and 

 
15 Apart from the two aforesaid fundamental qualitative characteristics another four enhancing characteristics 
are identified: comparability, verifiability, timeliness and understandability.  
16 According to Landsman (2007) the problem of moral hazard is that managers will tend to use their private 
information to their personal advantage by manipulating (in good time manipulate upward to receive bonus and 
in bad times revaluation reversal create ‘big baths’) the information that they disclose to the securities markets 
and regulators. 
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thus lead to fair value gains and losses - inform investors about forgone opportunities arising 

from management’s decision to continue to hold assets or owe liabilities. These forgone 

opportunities are viewed as pertinent, as they allow management’s previous decisions to be 

evaluated and the value of the firm to be reassessed. Barth and Clinch (1998) address the 

value relevance of asset revaluations under Australian GAAP and find a significant association 

between the level of revaluation reserves and share prices. In addition, the study suggests 

that director’s private information enhances value estimates despite their potential self-

interested financial statement management incentives. Those opposed claim that fair values 

are not relevant for debt securities with fixed contractual cash flows held until maturity. 

Nonetheless, fair value changes due to fluctuating interest rates and changes in the expected 

cash flows (and expected losses) are very important to investors since they count on the 

present value of the expected cash flows that a bank collects and consider expected changes 

in interest rates when valuing the bank. Barth, Landsman and Wahlen (1995) find that 

interstate changes that affect the fair values of debt securities with fixed contractual cash 

flows are reflected in banks’ share prices. Research that focuses on investors in order to 

evaluate their perception on the assessment of fair value relevance is of particular interest 

since it is extremely limited. Koonce, Nelson and Shakespeare (2011) focus on that issue by 

conducting experiments to investors and conclude that they appear more comfortable with 

the relevance of fair value for assets than for liabilities and for items to be soon sold than held 

to maturity. In addition, the research results are sensitive to the type of information provided 

and indicate the difficulty of overcoming investor’s strong beliefs about fair value. 

Regarding reliability, a concern is that fair values can be manipulated to manage earnings and 

mislead investors. A key concern of many users relates to the amount of estimation error of 

fair value measurement. That concern relates primarily to estimations of level 3 items and to 

a lesser extent to those of level 2, since the former is considered to be subjective, subject to 

manipulation and potentially difficult to audit. Ideally, entries of level 3 category should be 

liquidated or sold the next year so as for investors to be sure of the reliability of the values 

used in the financial statements. Since this is not realistic, users have to compromise with the 

public information disclosed i.e. managers’ model-based estimations of assets and partially 

practical analysis. 
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2.6. Literature review related to corporate governance and financial statement 

manipulation 

 

The issue under discussion in this section is the reliability of financial statements under the 

threat of managerial manipulation of the financial statements and more particularly the 

potential to avoid manipulation through effective corporate governance mechanisms. 

Penman (2007) explores managerial manipulation and highlights the importance of 

competence and independence of monitors so as to reduce the information asymmetry 

between investors and managers and limit the threat of fair value reliability. A strong 

corporate governance structure ensures that management uses firm resources in the best 

interest of the owners (Lin and Hwang 2010). In addition, corporate governance can be used 

to increase the reliability of financial statements (Habib and Azim 2008; Song, Thomas and Yi 

2010). Moreover, earnings quality is found to be higher when boards are more independent 

(Klein 2002). Corporate governance is usually approximated by board and audit committee 

structure, and audit quality (Bhagat and Bolton 2008).  

Dechow, Myers and Shakespeare (2010) argue that corporate governance mechanisms are 

not capable of changing the fact that CEO equity compensation appears to be sensitive to 

gains from securitizations. In particular, the CEO’s in their sample appear to have benefited 

from reporting larger gains. Barth and Taylor (2010) disagree with the article of DMS and 

comment that the results are not sufficient to discard fair value measurement of the retained 

interests in securitizations and in fact the opportunities from earnings management in 

securitizations arise at the first place because securitized assets are measured at historical 

cost which allows ‘cherry picking’ of gains by selling assets for which fair values exceeds the 

carrying amounts. 

Using US banking firm data from the first quarter of 2008, Song, Thomas and Yi (2010) find 

evidence that the value relevance of fair value assets varies with the strength of a firm’s 

corporate governance. Examining firms with low corporate governance they find that level 1 

and level 2 assets have limited value relevance and those of level 3 have no value relevance. 

However, for firms with strong corporate governance, the research concludes that the 

coefficients are close to one and the change is higher especially for level 3 assets proving that 

information asymmetry and estimation errors or reporting biases are limited for firms with 
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strong corporate governance. The authors comment that their conclusions may not be valid 

as the economic crisis worsened and market illiquidity became more severe towards the end 

of 2008.  

Another article that relates to the question whether equity investors find mark-to-model (L2 

and L3) fair values estimates sufficiently reliable to be reflected in firm value is by Kolev (2009). 

The researcher concludes that mark-to-model is not ‘mark-to-myth’. Albeit, this reliability is 

reduced when the firm’s corporate governance is weaker i.e. the firm’s equity capital 

calculated internally and is presented as lower than expected.   

Concluding on the importance of corporate governance, even the Basel Committee (BIS 2010) 

underlined the key role of the Board of Directors and senior management for the safety and 

soundness of banks, placing, inter alia, emphasis on the board structure that “promotes 

efficiency and real strategic discussion” and also in the necessity for banks to appoint of a 

sufficient number of directors “capable of exercising independent judgment of the views of 

management, political interests or inappropriate outside interests”. 

To highlight the significance of the presence of non-executives on the board of directors  

Busta (2007) examined a sample of listed banks from a variety of EU countries to conclude 

that banks with a higher presence of non-executives (i.e., independent directors) in their 

boards perform better in terms of the market-to-book value and return on invested capital 

(ROIC) as far as Continental Europe is concerned, while the opposite holds for the UK; no 

significant correlation was detected in terms of ROA. On the same line, Pathan, Skully and 

Wickramanayake (2007) reached the conclusion that more board independence, determined 

as the number of outside and non-executive directors maintaining no employment or 

shareholding relationship with the bank, is associated with better bank performance, implying 

that independent directors improve board accountability. 

 

2.6. Research objective of the study and summary of hypotheses to be tested 

 

The objective of the thesis is to shed light in areas that appear to be vague or novel to the 

above-mentioned literature. In more detail, the study focuses on the EU and Norwegian 
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banking industry to discusses the effect of fair value accounting levels on various areas of 

accounting, examines the quality of financial statements and comments on issues of leverage.  

To investigate whether there is any ground for the debate created following the 

implementation of IFRS 13 and identify the different ways fair value levels interact with 

internal and external factors the thesis tests the following two hypotheses:  

 Hypothesis 1: The value relevance of level 1 fair value is greater than that of level 2 

and both are greater than that of level 3.  

 Hypothesis 2: Investors consider that high-quality corporate governance produces 

more value relevant fair values than low-quality corporate governance for all FVH 

levels. 

The factors that can influence the quality of financial statements over time are analysed in 

the following two hypotheses:  

 Hypothesis 3: The accounting quality of financial statements has improved in the post-

fair value hierarchy adoption period compared to the pre-fair value hierarchy 

adoption period. 

 Hypothesis 4: The relevance of accounting information, included in a bank’s financial 

statements, has been improving over time.  

To examine the existence of procyclical book leverage in banks’ financial statements, identify 

the factors that can influence it and explore the role of accounting and of the recently 

introduced bank regulations on procyclical book leverage the study tests the following 

hypotheses: 

 Hypothesis 5.1: Banks exhibit procyclical book leverage. 

 Hypothesis 5.2: Economy growth causes procyclical leverage. 

 Hypothesis 5.3: The change in book leverage increases as total asset and GDP grows. 

 Hypothesis 5.4: Economy growth causes asset growth. 

 Hypothesis 5.5: Market volatility has a positive relation with procyclical leverage. 

 Hypothesis 5.6: Market volatility has a positive relation with bank asset growth. 

 Hypothesis 6: Fair value accounting creates procyclical leverage. 



35 
 

 Hypothesis 7: Regulatory items increase procyclical leverage.  

 Hypothesis 8: Reduction of risk-asset-weight in a bank’s portfolio enhances accounting 

leverage procyclicality. 

 

An important element that relates to the explanation of the hypotheses outcomes is the 

setting in which the sample operates taken. The macroeconomic environment can greatly 

affect the results and many variables have been added to control for this factor. Irregularities 

in the regression outcomes could be explained by the market conditions and not be attributed 

to the bank itself. The horizontal analysis, among other, provides information on the condition 

of the sector as defined through presentation of the new regulations, the capital 

requirements, ratios of profitability, estimations of stability and sector risk exposure. It is 

crucial to the analysis to understand the economic environment the European banking 

industry operates in since fluctuations or irregularities could be justified by the market 

economic conditions and not be attributed to the banking industry as such. The discussion of 

the country-relative components in a vertical analysis, assist readers understand the special 

components in each country and justify results since it provides information on the country’s 

economic performance, states whether the country was in crisis in the period the thesis 

analyses and comments on the condition of the sector. For example, when writing the 

comments that relate to the outcome of the third, fourth and fifth hypothesis the data 

provided, and the challenges stated in the third chapter were taken under consideration.     
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3. The EU and the Norwegian Banking System 

 

The previous chapter presented the literature review and defined the research objective and 

briefly presented the hypotheses that are going to be tested. This chapter provides the setting 

in which the sample operates in, discusses the peculiarities of this industry and is organized 

as follows. The first section presents the EU macroeconomic environment in which the 

banking sector operated in during the time frame under study. The second section describes 

horizontally the characteristics of the sector in the area under investigation. The next section 

reports the specific indicators for the European banking sector for the first quarter of 2016. 

Then a vertical commentary on each country’s banking industry is provided. The last section 

contains information on the general challenges in the banking sector.  

 

This chapter provides a synopsis of the structure of banking industry in the area under 

investigation. Initially, the thesis aimed at examining the banking industry of the European 

Economic Area (EEA) territory for the post-crisis period. The original sample of the thesis 

contained listed banks from all EEA countries i.e. all EU member states plus Liechtenstein, 

Norway and Iceland. Due to the criteria described in section 6.3. “Sample Selection” and in 

section 6.5. “Countries included in the sample”, the final dataset contains data from most EU 

countries (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Ireland, Italy, Malta, Netherlands, Poland, 

Portugal, Romania, Slovakia, Spain, Sweden, United Kingdom) and Norway. To that end, the 

description of the banking system in this part relate only to those specific countries. The 

characteristics of the banking sector vary considerably across the EU countries; therefore, it 

is valuable for the analysis to briefly refer to sector characteristics by providing a horizontal 

analysis and then discuss country-relative components in a vertical analysis. 

 

The data included in this chapter were carefully hand collected from various sources and were 

combined in order to gain a holistic view of the European and Norwegian banking system. 

Firstly, Country Reports composed by Commission staff working documents (EU, 2016d) 

including in-depth review on the prevention and correction of macroeconomic balances were 
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collected. Data on the Greek banking system and economy were collected from the National 

Reform Program since country’s report was not available (EU, 2016d). Norwegian data were 

collected from national, EU and other resources (WEF, 2017; IMF, 2015).   

Secondly, those data were enhanced by details from the EBF economic outlook editions 

(2015a; 2017). 

Lastly, aggregated economic data were collected mainly from Eurostat, Europe2020 program 

(2016; 2017) and EBA Dashboards (2013; 2014; 2015; 2016d) and EBA risk assessment report 

(2016a). 

 

3.1. The EU macroeconomic environment 

 

It is crucial for the analysis to understand the economic environment the European banking 

industry operates in since fluctuations or irregularities could be justified by the market 

economic conditions and not be attributed to the banking industry as such. Data for the 

macroeconomic conditions in the EU were collected from many reliable sources (EU 2016b; 

2016c; EBA Dashboard 2013; 2014; 2015; 2016d and Eurostat 2016 among others). The 

macroeconomic environment analysis focuses on three things: national output (measured by 

gross domestic product (GDP)), unemployment rates and inflation.  

The global financial and economic crisis resulted in a severe recession in the EU, Japan and 

the United States during 2008-2009. The below Chart (1) presents the real GDP growth rate 

of 28 EU countries and Norway. The crisis was apparent in 2008 (0.4%17 y-2-y % GDP change) 

when there had been a considerable reduction in the rate of increase for GDP in the EU-28. A 

fall in real GDP of 4.4% in 2009 followed18. The recovery in the EU-28 was proven by an 

increase of the GDP by 2.1% in 2010 and a further increase of 1.7% in 2011. Development 

 
17http://ec.europa.eu/eurostat/statistics-
explained/index.php/File:Real_GDP_growth,_2005%E2%80%932015_(%C2%B9)_(%25_change_compared_wit
h_the_previous_year;_%25_per_annum)_YB16.png 
18EU 2016b:  
https://ec.europa.eu/eurostat/tgm/graph.do?tab=graph&plugin=1&pcode=tec00115&language=en&toolbox=
type 
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slowed down in the years to follow; 0.5% in 2012, 0.2% in 2013, 1.5% in 2014 and 2.2% in 

2015.  

Chart 1 - Real GDP growth rate - volume - Percentage change on previous year 

(2007-2015 EU-28 & Norway) 

 

Source: Eurostat 

Looking at country-by-country statistics one observes that after a contraction in all EU 

countries (except Poland in 2009), economic growth resumed in twenty-two member states 

in 2010, a pattern that continued in 2011. However, in 2012 the economic expansion reversed 

for almost half of the members. In 2013, sixteen member states again recorded growth and 

the number rose to twenty-four in 2014 and twenty-seven in 2015. The only country with a 

negative rate of change in 2015 was Greece which recorded a fall of 0.2% after growth of 0.7% 

in 2014 and six successive reductions in economic output during the years 2008 to 2013. As 

far as the Euro area is concerned, in years 2011 to 2015, real GDP growth was weaker than 

the respective of EU-28. These developments are consistent with a picture of an accelerating, 

albeit still moderate, economic growth.  

Throughout 2014, private consumption was the main force of growth throughout Europe. 

Exports were not improved and investments still remained far below its pre-crisis level. After 

a period of relative stability since 2012, the benchmark Brent oil price fell to $47 in October 
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2015 from a peak of $115 per barrel in June 201419. As a result of the sharp decline of oil 

prices and of the depreciation of the euro, price competitiveness of euro-area companies has 

strengthened. In addition, the announcement of operational details of the asset-backed 

securities and covered bond purchase programs by the ECB, and the European Commission’s 

‘Investment Plan for Europe’ gave some hope for recovery. The key driver for building the 

growth potential of the EU economy is investment. Stronger efforts, to boost private and 

public investment across the euro area, remain a critical factor to avert a protracted period 

of low growth. 

The Financial Stability Review composed by ECB analysts (ECB 2015) comments that factors 

such as the slowdown in emerging market economies in general and in China in particular, in 

combination with the geopolitical tensions have been causing uncertainty and volatility in the 

financial markets. The slow progress in implementing structural reforms, the high levels of 

taxation and the situation of public finances in many EU countries weigh on the euro area 

growth outlook.  

Labor market conditions are expected to be improved, albeit marginally. The reasoning 

behind that is that even though GDP growth is gaining momentum, the recovery remains 

historically weak and capacity utilization is still at very low levels after the protracted 

downturn. In the EU-28, unemployment rate20 rose from 7.0% in 2008 to 9.0% in 2009 and 

since then was stabilized around 10.0%. Note that unemployment rates are extremely uneven 

across the euro area countries (e.g., on the one hand, very low rates in Czech Republic (3.5%), 

Germany (3.9%) and on the other hand, very high rates in Greece (23.0%) and Spain (18.4%), 

all figures end-2016). 

Since 2008, high volatility in food, and especially, in energy prices led to fluctuations in 

inflation rates21. During 2008, the average annual inflation in the EU-28 reached the very high 

annual rate of 3.7%. After relatively sharp movements during 2008-2012, the rate at which 

prices were rising slowed to 1.5% in 2013, 0.5% the next year and then stabilized at 0.0%. 

Moreover, during several months of 2013, 2014 and 2015 negative inflation rates were 

recorded. Inflation expectations are commonly measured by the 5-year inflation swap rate 

 
19 EBF (2015b):    https://www.ebf.eu/wp-content/uploads/2017/01/FF2015-resized.pdf 
20http://ec.europa.eu/eurostat/statistics-explained/index.php/Unemployment_statistics 
21http://ec.europa.eu/eurostat/statistics-explained/index.php/Consumer_prices_-
_inflation_and_comparative_price_levels 
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(i.e. what financial markets think inflation will be between 2020 and 2025). According to this 

indicator, alongside the strong impact of oil prices developments, may have contributed to 

reversing the downward trends in inflation expectations. Looking at the next Chart (2), which 

relates to the EU inflation swaps, an upturn can clearly be seen since the beginning of 2015, 

after a protracted period of fall. 

Chart 2- EU-28 Inflation Swaps 

 

Source: EBF based on Bloomberg data 

 

3.2. Horizontal analysis of the EU banking industry- facts and figures 

 

New regulations (with Basel III leading the way) have been introduced both at the 

international and domestic level soon after the start of the financial crisis, which tightened 

considerably bank solvency and liquidity requirements22. Ever since, EU banks strengthened 

their capital base in various ways presented in this section. The regulatory reform program 

was focused on making a more resilient and safer banking system. Many measures announced 

have already been in place: capital requirements have increased, (fully-loaded Basel III 

requirements have been already accomplished by most banks), a minimum leverage ratio was 

 
22 EBF (2015b):    https://www.ebf.eu/wp-content/uploads/2017/01/FF2015-resized.pdf 
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imposed and new liquidity rules were established23 . Nonetheless, regulatory uncertainty 

remained on the banks' agendas in several areas. This includes, but was not restricted to,  

uncertainty in respect of risk weighted asset requirements, including potential minimum risk 

weights for sovereign exposures. This is an important issue as significant sovereign exposure 

leads to elevated vulnerabilities of banks in some jurisdictions especially since risks from a 

large debt overhang in some countries remain high. 

In the EU area, banks managed to reinforce their capital positions24, having an average CET 1 

ratio of significant institutions reaching to 13.6% in Q4 2015 (driven by increase of capital and 

decline of RWA) from around 9.0% in 2012 and 7.0% in 2008. The below Chart (3) presents 

the CET1 ratio, as of Dec 2015, presented separately for each country.  

 
Chart 3 - CET1 Ratio 

Weighted average by country (Dec 2015) 

 

Source EBA Dashboard Q4 2015 

 
23 ECB (2016):  https://www.ecb.europa.eu/press/key/date/2016/html/sp160707_1.en.html 
24 EBA (2015) : https://eba.europa.eu/...Q4+2015.pdf/0abf94bc-619a-4f22-b2f8-a0c831980744  
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The relevant average Tier 1 ratio, improved from 8.7% in 2008, to 10.3% in 2009, 10.9% in 

2010, 11.0% in 2011, 12.5% in 2012, 13.4% in 2014 and 14.8% in 2015. There are significant 

variations of the Tier 1 ratio between the EU countries which are presented in Chart (4).  

For example, in Q2 2014 significant Tier 1 ratio improvement took place in Estonia (from 22.7% 

to 31.5%), Sweden (from 11.5% to 19.2%), Italy (from 10.6% to 11.8%) and Ireland (from 17.3% 

to 21.6%) and decline in France (from 13.2% to 12.8%), Germany (from 15.2% to 14.5%), the 

United Kingdom (from 14.4% to 13.0%) and Spain (from 11.8% to 11.6%)25.  

Chart 4 – Average TIER 1 Ratio 
Weighted average by country (Dec 2015) 

 

 

Source EBA Dashboard Q4 2015 

 

 

 
25EBF (2015b) :  https://www.ebf.eu/wp-content/uploads/2017/01/FF2015-resized.pdf 
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Bank profitability presented a mixed picture across the EU in connection with a challenging 

low interest rate environment, a deterioration of asset quality due to the crisis and low credit 

demand in the majority of countries26. Bank profitability as measured by the Return on Equity 

- ROE27 has been negative in the years 2008 (-1.5%), 2011 (-0.2%), and 2012 (-0.9%). Following 

a slight recovery in 2013, with an average ROE of 2.2%, the EU-28 average rate recorded a 

further rise to 3.5% in 2014 and to 4.5% in 2015 (Chart 5).  

Chart 5 – Return on Equity   

 

Source: EBF Facts & Figures 2015 

 

Significant differences in the average ROE between countries have been observed. For 

example, in Q1 of 2014, low ROE ratios were observable in Hungary (-26.9%; this was the 

lowest profitability in the EU) and in Portugal (-24.6%). Conversely, the ratio was 12.7% in the 

Czech Republic (the highest ROE in the EU), 12.6% in Latvia, and 12.5% in Sweden. In the 

 
26  EU (2016c) : https://ec.europa.eu/info/sites/info/files/european-semester_thematic-factsheet_banking-
sector-housing_en.pdf 
27 ROE ratio relates banks' net income (i.e. profits after tax) to its total capital. It is an indicator of banks' overall 
profitability. A high profitability suggests that banks are in a favorable position to increase their capital buffer in 
the immediate future, namely through retained earnings. 
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largest EU economies, the ROE was 7.4% in Spain, 6.8% in the United Kingdom, 4.8% in 

Germany, 3.3% in France, and 2.4% in Italy28. 

Focusing on the resizing process, total assets of the euro area banking sector, almost 

recovered to the 2008 (€33.5 trillion) levels having €31.6 trillion in 2015 - largely driven by 

developments regarding large banks- after a decline to €26.8 trillion in 2013. The largest 

reductions in the value of total assets since 2008 were recorded in Ireland, Estonia and Cyprus, 

amounting to drops of 69.0%, 40.7% and 39.8% respectively. On the other hand, Finland and 

Malta recorded an increase in the total value of banking assets of 48.5% and 17.6% 

respectively. Regarding balance sheets, the year 2014 was marked by a modest increase in 

the total assets retained by EU banks after two years of reduction (-6.6% in 2013 and -1.8% in 

2012. Chart (6) provides a visual of the percentage of total assets held by banks in each EU 

country during year 2015. 

   

Chart 6– Share of Total Assets held by banks (EU-28 Dec 2015)   

 

 

Source: EBF Facts & Figures 2016 

 

 
28 EBF (2015b) :  https://www.ebf.eu/wp-content/uploads/2017/01/FF2015-resized.pdf 
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As regards the total number of credit institutions in the euro area over the period from 2008 

to 2015, a decline of 1.117 credit institutions (-17.0%) has been observed. In December 2015, 

5.453 credit institutions have been operating in the euro area. Many banks have been 

merging and surplus branches have been shutting down due to the cost reduction and to the 

strict capital requirements.    

Between 2008 and 2014, the share of deposits as a share of total banking assets in EU banks 

was significantly increased (from 48.7% to 50.4%) reflecting bank shifts to deposits as a source 

of funding as a source of greater reliance. At the same time, the same ratio for non-bank 

deposits rose from 29.4% in 2008 to 34.9% in 2014. EBF comments that these figures mask 

the heterogeneity of the EU banking sector. At Q4 2014, Denmark (28.1%), Finland (32.2%) 

and Sweden (32.4%) had the lowest ratio due to the well-developed covered bond markets 

in the Scandinavia. Deposits highly finance assets in Slovakia (72.3%), Slovenia (69.1%), 

Estonia (68.8%), Spain (67.3%) and Bulgaria (66.7%).  In the euro area, the same percentage 

rose from 52.6% in 2008 to 55.0% in 2015 again showing a trend towards deposits as a source 

of funding. 

The ratio of non-performing loans -NPL ratio29-declined even further, from 6.5% in Q4 2014 

to 5.7% in Q4 2015. Notwithstanding the improvement, credit quality and the level of legacy 

assets remain a concern. Dispersion is still widespread among countries (between 30% and 

over 65%) but narrowed among banks of different size class (between 42% and 45%). 

It is important to commentary separately on year 2014 since this is a trademark year for the 

industry. Before the launch of the Single Supervisory Mechanism (SSM) in November the 

same year, the EBA, the ECB, together with national supervisors, concluded the 

comprehensive assessment of bank balance sheets that involved more than 6,000 experts 

and around 25 million data points. The abundance of data on the balance sheets generated 

by this massive data-mining exercise gave deeper insights into the financial quality of 

European banks. Its objective to create more transparency and to build confidence by 

enhancing the quality of information available on balance sheets, and in addition to enable 

all stakeholders to assess the soundness and trustworthiness of banks has been accomplished. 

New directives and regulations were published, having a clearer view of the sector following 

 
29 Hereinafter “NPL ratio” is defined as the ratio of non-performing loans to total loans. The higher this ratio is, 
the worse the quality of the assets, and consequently the higher are the expected losses. 
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this health-check. According to the European Banking Federation (EBF 2015), banks in Europe 

continued to strengthen their balance sheets and capital buffers, following the recovering and 

resolution directive of the EU in 2014/59/EU. Following the implementation of the directive, 

when tested for significant financial and economic stress, the balance sheets of the largest 

banks operating in the EU became sufficiently resilient. Notwithstanding, Mr. Wim Mijs, Chief 

Executive, European Banking Federation (2015b, p.6) comments that  

‘as the figures demonstrate, banks still shall find a balance in the new regulatory 

environment, where profitability is weighed down by the significantly increased 

regulatory capital requirements’. 

In addition, the implementation of the SSM was a landmark in the change of the supervision 

landscape and assisted in the construction of a real solid European Banking Union. The SSM 

refers to the system of banking supervision in Europe. It comprises the ECB and the national 

supervisory authorities of the participating countries. Its main aims are to ensure the safety 

and soundness of the European banking system, increase financial integration and stability 

and to safeguard consistent supervision. 

 

3.3. Specific indicators for the European banking sector   

 

In December 2016, EBA (2016c) published a risk report from 198 European banks that 

contained data up for the first quarter of 2016. The key points of this report relate to the 

thesis since they can potentially verify some of the conclusions and strengthen the 

hypotheses. According to the report, the EU banking sector continued trying to control the 

high levels of NPL, improve its low profitability and made efforts to restore confidence, albeit 

the steady strengthening of its capital base. The sector continued its modest asset growth, 

which was mainly supported by lower-risk traditional lending. 

The commentary discussed three main areas: capital, liquidity and environment.  

The capital commentary part that relates to the thesis is described by market, credit and legal 

risks and profitability. First, as far as market risk is concerned, the UK referendum caused 

increased market volatility. Financial markets had already been volatile before the UK’s 

referendum but due to the increased political risk following the referendum the stock market 
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volatility increased even further. Second, the CET1 ratio remained at comfortable levels, 

albeit declining modestly from 13.6% in Q4 2015 to 13.4% in Q1 2016, driven by a decline of 

capital that was not offset by a decrease of risk-weighted assets.  

Credit risk as measured by the NPL ratio was 5.6% in Q1 2016 having a small decline from 5.7% 

in Q4 2015. The NPL ratio remained particularly high in some EU countries showing that the 

recession in parts of the EU is still far from recovery. More than one-third of EU jurisdictions 

had NPL ratio exceeding 10%. Whilst there are signs of potential improvements, asset quality 

was still subdued compared to historical figures and other regions. Main vulnerabilities in all 

EU countries resulted from global economic developments and commodity, energy and 

shipping exposures. Basic legal risks are related to misconduct in customer related business 

and inclusion on tax evasion schemes.  

Profitability in the EU area remained squeezed basically due to the low interest rates which 

were not appealing to investors. The decline in profitability was driven by a drop in total 

operating income by 8.8%. The annualized ROE in Q1 2016 decreased to 5.7%, 1.2 percentage 

points (p.p.) below Q1 2015. However, compared to Q4 2015 (4.5%), ROE improved, showing 

its typical seasonality. Dispersion among countries was wide (ranged from -3.0% to 17.0%). 

Whereas smaller banks' ROE was below EU average in Q4 2015 (2.6%), it gained ground in Q1 

2016 (8.0%). Larger banks ROE was 6.2% (5.5% in Q4 2015) and medium-sized banks' ROE was 

3.5% (0.7% in Q4 2015). During Q1 2016, operating expenses were reduced by 3.6%. The low 

level of returns and efficiency of the period revealed that EU banks had not yet being 

stabilized towards a sustainable level of profits. Interest from investment banking activities 

was also low at the beginning of the year, driven by negative volume trends in debt and equity 

capital market business. ROA was 0.36% in Q1 2016 (0.28% per year end 2015 and 0.40% in 

Q1 2015). 

Liquidity indicators were slightly improved; The ratio of 'liquid assets to short-term liabilities' 

increased from 21.4% to 21.7% and the ratio of 'liquid assets to total items requiring stable 

funding' increased from 15.3% to 15.6%. Asset quality further modestly improved in Q1 2016 

but remained a concern.  

In conclusion, the banking environment was characterized by regulatory uncertainty in many 

areas. Uncertainty was noticeable in respect of risk-weighted assets requirements, minimum 

risk weight for sovereign exposures and minimum amount of leverage ratio. Some EU 
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countries (such as Greece) maintained large debt overhang. Relevant significant sovereign 

bank exposure to those debts leads to elevated bank vulnerability.  

 

3.4. Vertical analysis of the EU banking system (by country) 

 

The great dispersion in the values of the ratios among the EU countries - outlined in the 

horizontal analysis part- underlines the need for a country-by-country description. By 

providing a country-by-country analysis the thesis provides the reader with a more detailed 

view of the setting. Moreover, the sample setting becomes clearer and any irregularities 

found in the regression can be attributed to the country’s special circumstances and 

commented upon accordingly. Elements that relate to the vertical country analysis have been 

used in the commentary of the third hypothesis (earning smoothing, managing towards small 

earnings and timely loss recognition regressions) and also in the fourth hypothesis since the 

country variable is used as a fixed effect indicator variable. The vertical analysis assist analysts 

understand more deeply the setting in which the sample operates in, study specific elements 

of their interest and better evaluate the regression results. 

The vertical analysis contains information only for the twenty-five countries whose banks are 

included in the final sample, following the criteria described in paragraph 6.3. “Sample 

Selection and Data Description”. 

 

Austria30 

Austria’s economy has been on a rather flat growth path since 2012, but the growth rate is 

projected to pick up from 0.7% in 2015. 

Austria has highly developed banking sector. The banking sector is robust, but key challenges 

remain mostly related to reduced profit margins and low loan portfolio quality for the 

subsidiaries abroad. Austrian banks’ focus on Central, Eastern and Southeastern Europe 

(CESEE) contributes to profit generation but entails also the risk of spillovers. According to the 

 
30EU (2016d) : https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Austria 
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October 2016 report of the Central bank of the Republic of Austria (2016) profitability and 

capitalization of Austrian banks need to be strengthened further31. Net profits of Austrian 

banks recovered significantly in 2015; at €5.24 billion, they were at their highest since 2008. 

The improvement in profitability was driven above all by lower credit risk provisions and 

write-downs.Net interest income – the major income component of Austrian banks – was still 

under pressure, though. While this decline can be attributed to a fall in total assets in Austria 

(254.2% of GDP in 2015, a decline of 20% compared to 2010), in the majority of CESEE 

countries it was primarily due to declining margins. 

The capitalization of the Austrian banking sector has improved over the past years through a 

combination of higher capital and reduced risk-weighted assets. In March 2012, Austrian 

government introduced a package of ‘sustainability-boosting’ measures for internationally 

active and large Austrian banks and their subsidiaries active in CESEE. The ultimate goal to 

increase capital buffers, rebalance the funding position of their exposed subsidiaries and 

prepare recovery and resolution plans for potential crisis situations – had been accomplished.  

The share of assets of the five largest Austrian banks was stable around 36.5%. The capital 

adequacy ratio32swings around 16.0%. Industry ROE decreased from 7.9% in 2010 to -3.2% in 

2014 and rose back to 4.7% in 2015. NPL ratio was at reassuring levels, constantly around 

3.0%. 

 

Belgium33 

The Belgian economy has been recovering at a slow pace; GDP has grown by 1.3% in 2014 and 

in 2015. 

The Belgian banking community has an internationally oriented character due the country’s 

geographical location and the presence of numerous international institutions such as the 

European Commission and NATO among others. It is indicative that approximately 85% of the 

 
31https://www.oenb.at/en/Publications/Financial.../Facts-on-Austria-and-Its-Banks.html 
32Capital Adequacy Ratio (CAR), also known as Capital to Risk (Weighted) Assets Ratio (CRAR), is the ratio of a 
bank's capital to its risk. It is an indicator of banks' capacity to absorb losses. The higher the ratio, the more the 
banks can absorb losses without endangering their solvency. 
33 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Belgium 
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more than a hundred banks that operate in Belgium have a foreign origin. There are five 

Belgian leading banks, holding around 65.0% of the total sector and are the “key players” of 

the Belgian banking system. Belgian banks have traditionally attracted more customer 

deposits than they need for their lending activities. Large pools of deposits give them an 

advantage over banks in other European banking systems. 

Notwithstanding, the recent financial crisis has distressed severely the Belgian banking sector. 

The government was then forced to provide financial aid to the three important banks by 

means of providing them with capital injections and/or government guarantees. Financial 

markets faced wide-spread instability and investors chose the safer option of deposits (60% 

of the bank liabilities are made up of customer deposits). The large public debt limited the 

government’s capacity for corrective measures making it important to guard against 

supervisory forbearance.  

The total exposure of Belgian banks to the country’s sovereign debt and to the contingent 

fiscal liabilities stemming from the state aid to the three important banks (which stood around 

18.0% of GDP) have weakened even further the market confidence. Total assets of the 

banking sector shrunk from 310.8% of GDP in 2010 to 262.6% in 2015. Belgian bank’s ROE 

swung significantly (from 10.6% in 2010 to 1.2% the next year, 16.0% in 2013 and 9.7% in 

2015). Belgian banks were well capitalized, having capital adequacy ratio around 18.0%. The 

NPL ratio was preserved at a safe level, declining from 2.8% in 2010 to 4.0% in 2015. 

 

Bulgaria34 

Bulgaria’s economic performance has remained moderate during the post-crisis period. After 

a decline in economic activity in 2009, growth has been fluctuating around 1.0% per year. 

Total assets of the banking sector comprised 110.0% of GDP. The five banks that were holding 

58.0% of all assets in the banking system in 2009 lost 10.0% of their share in five years. During 

the summer of 2014, the Bulgarian banking system faced turmoil. The third and the fourth 

largest banks in the country faced severe liquidity pressures. This led the government to 

 
34 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Bulgaria 
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support the third largest bank by providing it extra liquidity and the central bank to place the 

fourth largest bank under special supervision and license suspension. The subsequent audit 

of Corporate Commercial Bank’s asset portfolio revealed numerous irregularities in its 

banking practices. The Bulgarian banking sector turmoil revealed institutional and supervisory 

weaknesses. European Commission country report (EU 2016d) raises concerns regarding the 

reliability of reported financial sector data reports due to the misreporting before the 

revocation of Corporate Commercial Bank’s banking license. In addition, the report states that 

Banks’ assets appear well collateralized, but the quality and value of the collateral needs to 

be re-examined. Deposits were generally redistributed within the system and aggregate retail 

deposits in the system fell by less than 2.0% during this period. Bulgarian Central bank has 

reported in 2014 that it managed to keep its regulatory capital at sufficient levels and 

maintain its capacity to absorb risks. The total capital adequacy ratio was formulated around 

17.0%. Profitability, as expressed by ROE, had shrunk from 9.8% in 2009 to 5.7% in 2015. 

Two years after the turmoil, the Bulgarian banking system published the “Asset quality 

review”. The results show that Bulgaria’s banking system operates on a “two-speed” model. 

The big banks, most of them wholly owned subsidiaries of foreign banking groups, perform 

well and are over-capitalized (average 18.9% CET1 for the sector, compared to the minimum 

of 4.5%). Problems though occur with some local banks and their corporate portfolios, which 

offset the rather steady and stable income from retail business lines. The report resulted that 

all banks, even those which hold sufficient capital (i.e. more than the minimum required 

under CRD IV), are overburdened with high NPL ratio (increased from 6.4% in 2014 to 17.0% 

in 2015), impairing their ability to extend credit. 

 

Croatia35 

Croatia is an EU member since 2013. In 2015, Croatia finally came out of its six-years-long 

recession. 

The Croatian banking system consists mostly of foreign banks from neighboring countries 

(90%). Total assets of the banking sector consist 130.0% of GDP. Croatian banks report high 

 
35 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Croatia 



52 
 

capital adequacy ratio around 20.0%. The level of ROE as recovered in 2015 (from 8.0% in 

2010 to 2.3% in 2013 and 6.0% in 2015). In 2015, the Croatian banking industry finally 

recovered from a six-years-long continuous recession which was mainly driven by the 

rebound in consumption and to a lower part in investment. The asset quality review and 

portfolio screening earlier that year confirmed the robustness of the banking sector; 

weaknesses in some smaller banks have been addressed. The main concern regarding the 

sector is that the quality of loans is constantly deteriorating; NPL ratio from 11.0% in 2010 to 

17.1% in 2015. Another vulnerability of the Croatian banking sector is its currency risk 

exposure resulting from foreign currency-denominated debt that reaches almost three 

quarters of total bank loans according to the Croatian National Bank. 

 

Cyprus36 

Considerable economic imbalances, including an unstable and oversized financial sector and 

fiscal imbalances, led Cyprus to require financial assistance in June 2012. The economic 

adjustment program Cyprus received in 2013, helped the country recover from the recession, 

consolidate its public finances and provide stability to its financial sector.  

The Cypriot financial system was very large in 2010; assets consisted 706.0% of GDP. It shrunk 

to 499.8% in 2013 and slightly expanded the next two years.  

An independent asset quality review and stress test revealed a €10bn capital shortfall in 

Cypriot banks. In March 2013, the government decided to fund it from contributions from 

uninsured depositors. The bail-in had severe chain effects; drained local deposits, resulted in 

a substantial reduction in the size of the banking system, caused the resolution of the second 

largest bank in Cyprus and the restructuring and recapitalisation of the largest bank in Cyprus 

and lead most banks to drastically downsize their balance sheets and thoroughly restructure 

their operations. Bank profitability was fragmented in 2012 (ROE was -62.3%) and recovers at 

a slow pace ever since.  

 
36 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Cyprus 
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Growth in the economy resumed in Cyprus in 2015, following three consecutive years of 

contraction in real GDP. All banks, including the numerous cooperative credit institutions, 

managed to retain the minimum capital requirements (of 8%) in line with the harmonized 

benchmark applied. Capital adequacy has been strengthened significantly (around 16.2% in 

2015) and levels were comfortable. The core Tier 1 ratio was 14.0% at the end of 2015.  

Banks have drastically downsized their balance sheets and thoroughly restructured their 

operations. However, the banking model remains based on a strong exposure to foreign 

deposits. The key challenge the sector is facing is the NPL ratio which climbed from 5.8% in 

2010 to 44.7% in 2015. 

 

Czech Republic37 

In 2014, the Czech economy emerged from a prolonged period of low growth in the aftermath 

of the global financial crisis, followed by two years of recession. There are two numbers that 

are worth mentioning; unemployment rates (3.5%) were the lowest in the EU and profitability 

(ROE was 12.7%) was the highest in the EU. The country is an important beneficiary of 

European Structural and Investment Funds and will receive about €24bn for the period 2014-

2020. 

The structure of the banking sector is fairly stable; four large banks accounted for 57.0% of 

the total asset volume. Czech banks have steadily increased their capital buffers since 2008, 

indicating high ability to withstand loan losses. The banking sector rebound has largely been 

driven by domestic demand. During 2014, compared to many of its EU counterparts, the 

Czech banking sector remained liquid, stable and exceptionally profitable. Czech banks 

continued to enjoy excellent capital adequacy (Tier 1 capital ratio was 17.3%). The share of 

NPL declined to healthier levels (6.6%) in the segment of corporate loans despite sound 

growth in the denominator (total loans). 

 

 
37 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Czech Republic 
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Denmark38 

 

The recovery of the Danish economy was moderate and was boosted basically by factors such 

as very low interest rates and low inflation. Denmark’s financial system is large, with assets 

over 650.0% of GDP. The banking system has strong ties with the Nordic and Baltic countries. 

The Danish banking sector is having a structure which is unique by international comparison; 

it is constructed by commercial banks and mortgage credit institutions (which do not take 

deposits and are funded by the issuing of mortgage bonds).  

As the economy underwent a sharp downturn and the real estate bubble burst, banks 

recorded write-downs of loans equivalent to about 8.5% of GDP (2008–2011) which 

significantly eroded banks’ profitability. In 2010, the authorities introduced a clear distinction 

in their approach to dealing with banks under stress: viable banks would be supported by 

government guarantees and raise capital through share issuance, whereas weak banks would 

be either merged or closed.  

In 2015, Danish banks were still suffering from low profitability even though they did manage 

to slowly recover from the shock of the financial crisis.   

Since the beginning of the financial crisis, the Danish banks have slowly recovered, but are 

still suffering from low earnings. The core capital ratio rose from 10.7% in 2008 to 18.5% in 

2014. Banks were well capitalized: the average solvency ratio was above 18.0% in June 2015. 

The quality of Denmark’s bank assets is relatively low compared with its Nordic peers, still 

suffering from the legacy of the housing market crisis in 2009. The average NPL ratio 

decreased from 5.1% in 2014 to 3.9% in mid-2015, but it was still higher than Sweden’s (1.0%) 

and Finland’s (1.1%). 

 

 

 
38 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Denmark 
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Estonia39 

Estonia's economic growth slowed down to about 1.0% in 2015, as external demand and 

investment weakened. The country’s basic export markets were weaker in 2015 as a result of 

the economic crisis in Russia and ongoing economic difficulties in Finland.   

The Estonian banking sector is relatively small 17 banks of which half are foreign with total 

assets of the sector as a percentage of the GDP around 110.0% (2010-2015). Since the fourth 

quarter of 2008, banks managed their resources in such a way that did not require any 

additional resources to support domestic lending activity. Since the second half of 2012, 

domestic and non-residents’ deposits have sharply increased. The increase in deposits helped 

banks to pay back the funding they received from their parent banks and also reduce their 

finance dependence. Estonian banking sector was challenged in the year 2014 due to the low 

interest rate environment thus, net income decreased by 8.0%. The capital adequacy ratio 

was 20.0% since 2010. The NPL ratio significantly declined from 5.4% in 2010 to 1.3% in 2015.  

 

Finland40 

Following a short recovery from the financial and economic crisis, during 2012 Finland fell 

back into a three-year recession. The recession that occurred due to two large structural 

shocks — the loss of external demand mainly for electronic (Nokia) and paper products— 

continued to reduce output.  

The Finnish banking sector consists of 291 credit institutions that account for 256% total 

assets of the GDP. The banking system is strong and financial markets are well developed. 

Banks are well capitalized and average asset quality is high. Since 2008, the trend in the 

banking sector has been positive and fairly stable; NPL ratio was around 1.0%, ROE was 

around 8.0% and Core Tier 1 Capital was constantly above 14.0%.  

 

 
39 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Estonia 
40 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Finland 
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France41 

Since the beginning of the crisis, France reduced its deficit slower than the rest of the euro 

area; that resulted in diverging debt developments and marginally negative GDP. After six 

years of weak activity, GDP growth improved to 1.1% in 2015, due to favorable external 

factors. 

French banking sector consists overall of 383 banks that remain dependent on wholesale 

funding. The French banking sector is very concentrated; the four largest French banking 

institutions are considered of global systemic importance by the Financial Stability Board. 

Total assets of the banking sector since 2010 was just under 400.0% of GDP. The share of 

assets of the five largest banks was 47.0% of total assets. Even though profitability was 

reduced since 2008, domestic banks still appear more profitable (ROE 4.4% in 2014) than their 

counterparts in the euro area (ROE 2.3%). Since 2010, total assets of the banking sector were 

above 275.0% of GDP and NPL ratio was 4.3%. Capital adequacy ratio has been growing from 

12.7% in 2010 to 16.3% in 2014, showing that French institutions were well-capitalized. 

Having Tier 1 ratio of 13.1%, French banks’ capitalization appears in line with that of their 

euro-area counterparts. 

 

Germany42 

Economic growth has been relatively stable in recent years. Private consumption was the key 

growth driver for the real GDP growth (1.6% in 2014 and 1.7% in 2015). 

Germany has diversified banking sector with relatively low concentration and relatively high 

competition. The banking sector has three pillars each dominating equal market share: 

cooperative banks, public-owned savings banks, and private commercial banks. The financial 

sector is medium sized (been equal to almost 260.0% of GDP in 2015), significantly smaller 

than that of France (390.0%) or the Netherlands (370.0%). The stability of the banking sector 

improved in recent years with banks raising new equity and retaining earnings. The capital 

 
41 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : France 
42 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Germany  
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adequacy ratio has been constantly improving since 2008 (from 13.5% to 18.5%). The Tier 1 

capital ratio rose to 15.6% by end June 2015, markedly above the euro area average. The NPL 

ratio ranges between 2.3% and 3.3% for over ten years. Since 2010, ROE has been constantly 

above 7.5%.  

Two important mergers in the German banking industry that took place following the financial 

crisis were those between Deutsche Bank AG and Postbank AG (in 2012) and between 

Commerzbank AG and Dresdner Bank AG (in 2010). Both consolidations have been the 

outcome of stress rather than the result of proactive business considerations. 

 

Greece43 

Since 2009, Greece has been in an economic and social crisis that begun due to the 

governmental deficit. The country has been engaged in an ongoing economic adjustment 

program that entailed fiscal consolidation and radical reform policies of a broad scope. Real 

GDP had an average annual reduction of 5.9% in the period 2009-2013, increased by 0.6% in 

2014 and declined by 0.2% in 2015. 

The Greek banking sector faced an extreme deficit by the current and ongoing sovereign debt 

crisis, the ensuing bail-out and the adoption of an IMF-style adjustment program. The 

problems of the government affected vastly the banking sector; Greece’s sovereign and Greek 

banks’ ratings were facing successive downgrades. The subsequent loss of confidence and the 

tremendous deposit-flight led to a severe tightening of liquidity conditions in the economy. 

Since mid-2015, Greek banks have been financing their needs through the costlier Emergency 

Liquidity Assistance (ELA) facility. Banks had to manage the extreme number of NPL’s which 

soared to over 51.3% of total loans for the same year (34.2% in September 2014, 31.9% in 

2013, 24.5% in 2012 compared to 7.7% in 2009). Note that at EU level the NPL ratio stands at 

5.8% in December 2015. 

The Greek banking sector currently consists of systemically important credit institutions –

which have been recapitalized by the Hellenic Financial Stability Fund-that account for more 

 
43 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Greece 
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than 90% of total deposits and assets. As of November 2014, ECB directly supervises the four 

systemically important Greek credit institutions. In 2015, acquisitions, mergers and resolution 

measures led to an increased market share for the five largest banks. The relevant total assets 

share for the five largest credit institutions rose from about 69.0% in 2009 to almost 95% in 

2014. In September 2014, CET1 on a consolidated basis improved significantly and varied 

around 15.2% (compared to 12.0% in December 2013). At the end of 2015 Greek banks’ ROE 

was at the extreme low of -25.5%. 

 

Hungary44 

During 2008, the Hungarian authorities applied to the EU, the IMF and the World Bank for 

financial assistance since Hungary experienced serious market turbulences and difficulties in 

refinancing government and external debt. The public debt ratio has moderately declined 

since the crisis peak in 2011. Since 2013, Hungary is on a balanced, albeit still relatively 

moderate growth path, gradually reducing its macroeconomic imbalances. Real GDP 

surpassed its pre-crisis peak and growth potential has been gradually recovering. Two things 

are worth mentioning; first that the capital markets in Hungary are relatively underdeveloped 

and second that the banking sector specific taxes are the highest in Europe. 

Following a three-year-struggle with the deficit, the Hungarian banking sector showed better 

financial results assisted by the improving economic environment and the moderation in 

policies and taxation towards the banking system. Nevertheless, banks remained cautious in 

their lending to the corporate sector even though they are strongly capitalized and highly 

liquid. The concentration level of the banking sector is moderate; five large banks possess 

55.0% of the total assets. 

For the last six years, total assets of the banking sector are approximately at 110.0% of GDP. 

The NPL ratio remained high fluctuating from 10.0% in 2010 to 16.8% in 2013 and 12.7% in 

2015.The capital adequacy ratio improved from 13.9% in 2010 to 17.2% in 2015. The most 

 
44 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Hungary 
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representative of the turbulent situation figure of the Hungarian banking industry is ROE has 

been floating from 0.4% in 2010 to -20.6% in 2014 and up to 4.5% in 2015. 

 

Ireland45  

 

When the real estate bubble burst, the Irish economy entered a period of great deficit. Banks 

required financial assistance from the government since their output contracted by almost 

8.0% between 2007 and 2009 and the state had to ask for financial assistance from the IMF. 

Following a two-year wide-ranging and ambitious series of reforms, the economy rebounded 

remarkably. The turning-point-year- with real GDP growth more than 5.0% - was in year 2014, 

when the Irish economy became the fastest growing economy in the EU. The same growth 

continued during 2015. 

The capital position of domestic banks was improving but challenges remain. All three big Irish 

banks (all included in the sample) have been restructuring in 2015; Commission agreed to 

Permanent TSB’s restructuring plan, Allied Irish Banks’ capital base restructuring is proceeding 

in preparation for an eventual sale of part of the bank and Bank of Ireland is making progress 

towards full private ownership. 

Total assets of the banking sector decreased from 961.0% of GDP in 2010 to 530.0% in 2015. 

The share of assets of the five largest banks has been stable at approximately 47.0% of total 

assets. The capital adequacy ratio has been slowly improving from 14.5% in 2010 to 22.6% in 

2015. ROE has been rapidly improving; from -41.0% in 2010 to 6.1% in 2014. Even though the 

recovery resulted in further NPL ratio reduction (the ratio has been improving by more than 

7.0% since the end of 2013) it remains among the highest in the euro area. 

 

 

 
45 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Ireland 
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Italy46 

Italy’s growth potential has been deeply constrained due to rooted structural weaknesses. 

Italy’s annual real GDP growth averaged 1.5%, which is 66.6% below the euro area average. 

Economic activity expanded slightly in 2015, however, the recovery was weaker than in the 

euro area as a whole and subject to downside risks. 

Italy represents the fourth largest banking market in Europe (following Germany, the UK and 

France) with 654 banks operating in the country. Their €4,501 billion assets account for 

approximately 9.0% of total European banking assets. It is worth mentioning that the Italian 

banks were not exposed to the 2008 real estate bubble but were strongly affected by the 

financial market fragmentation that followed the 2011-2012 euro-area sovereign debt crisis. 

The sector has been through important structural reforms but areas of vulnerability remain. 

Since the beginning of 2015, the government introduced several important initiatives to 

control weaknesses in corporate governance and make the banking sector more robust. 

Between 2008 and 2015, the number of bank branches had been reduced by 12.0% and the 

total capital ratio had been empowered from 10.8% to 14.8%. ROE has been following a bell 

curve (from 4.5% in 2008, to -9.3% in 2011 and -1.5% in 2014). In 2015, the gross NPL ratio 

increased at 17.5%, that is 1.6 percentage points higher than a year before and 3.5 times 

higher than at the end of 2008. The deterioration in the quality of Italian corporate loans has 

been the main driver behind the increase in NPL. 

 

Malta47 

The economy of Malta demonstrated notable resilience in a challenging macroeconomic 

environment over the past several years, has reached already the pre-crisis GDP and is 

expected to accelerate even further in the years to come. Malta has been recognized for its 

remarkable economic resilience, sound banking system and robust export growth. 

 
46 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Italy 
47 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Malta 
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In the last decade, the Maltese banking sector attracted many foreign banks and was 

substantially developed. In 2015, the total assets of the banking sector were at 560.0% of GDP 

and the five largest banks were holding 82.0% of total banking assets. The characteristic of 

the Maltese financial sector is that the greater portion of its relatively large size provides 

services to internationally-oriented institutions and have minimal or no links with the 

domestic economy. Customer confidence in the core domestic banks remained strong, which 

was translated into increased levels of liquidity. 

In the last seven years, the banking environment in Malta is characterized by a sound capital 

base (Tier 1 capital ratio of around 12%), high liquidity, healthy profitability (ROE stood at 

around 15%) and stable NPL ratio of around 7.0%.  

 

Netherlands48 

The Dutch economy has experienced a two-fold sock in the last decade; as soon as it 

recovered from the sharp and driven by a collapse in foreign trade and fixed investment 

turmoil in 2009, a renewed decline in GDP punctuated in 2012 and 2013 the short-lived 

recovery. GDP growth of 1.0% was recorded in the Dutch economy in 2014 and has 

accelerated to 2.0 % in 2015. 

The Dutch banking sector is characterized by relatively large size, high level of concentration 

(the four largest banks in the Netherlands have a combined share of about 80.0% of total 

banking assets) and international orientation. The sector continues to make a significant 

contribution to the economy, about 7.0% of GDP. The total assets of the banking sector for 

since 2009 have been stable at around 370.0% of GDP. The NPL ratio was at a safe 3.0%. The 

capital adequacy ratio rose from 14.0% in 2010 to 20.0% in 2015. The Dutch banking market 

is emerging solidly from the continued period of economic turbulence; ROE remains satisfying, 

ranging from 9.0% in 2010 to 6.0% in 2013 and up to 12.0% in 2015. 

 

 
48 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Netherlands 
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Poland49 

Poland was the only EU country that weathered the global financial crisis without undergoing 

any recession; on the contrary, it continued to experience a stable economic expansion. 

Nonetheless, the gap in living standards and employment records between Poland and EU 

average has been far from closing. 

The Polish banking sector remained well capitalized, liquid and profitable. In 2015, the total 

assets of the banking sector were 92.5% of GDP and the share of assets of the five largest 

banks aggregated to 48.3% of total assets. 

Both the NPL as a percentage of total lending and the capital adequacy ratio have been stable 

over the last decade moving below 5.0% and 15.0% respectively. Note that in the last seven 

years, Polish banks constantly register ROE above 11.0%. 

 

Portugal50 

Portugal experienced low GDP growth for more than a decade before the onset of the turmoil 

in 2009. For the last two years, Portuguese economy has been on a moderate recovery path 

with low growth potential and high level of external debt. Business and consumer confidence 

and financing conditions have been improving though risks stem from high fiscal imbalances 

and financial market volatility persist. 

Total assets of the Portuguese banking sector corresponded to 253.7% of GDP in 2015. The 

share of assets of the five largest banks counted to 70.0% of total assets. Regarding solvency, 

Portuguese banks underwent are capitalization process which contributed to capital 

adequacy ratio of around 12.0% for the last 6 years (clearly above the 8.0% minimum 

requirement required by Banco de Portugal) and CET1ratio of 11.3% end-2014 (adequately 

complying with the7.0% minimum set). 

 
49 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Poland 
50 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Portugal 
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The main challenge for Portuguese banks has been the low level of profitability; ROE fell from 

7.5% in 2010 to negative levels up to -17.9% in 2014. Even though ROE showed slight recovery 

(6.0% in 2015) it carries the heavy burden of the high volume of credit impairments, driven 

essentially by the increase in NPL ratio. Portuguese NPL ratio has been burdening banks’ 

balance sheets for the last few years, increasing from below 2.0% in 2008 to 12.6% in 2015. 

 

Romania51 

Following a sharp decline of -7.1% in its GDP in 2009, the Romanian economy was stabilized 

with the support of EU-IMF financial assistance programs and is gradually experiencing strong 

economic growth due to net exports and domestic demand. 

The Romanian banking sector’s total assets consisted 58.5% of its GDP in 2015. The 

concentration of the sector was low in relation to other EU countries; the five largest banks 

weighted 54.0% of total assets. 

In 2014, the banking sector was heavily impacted by the cleaning-up of bank balance sheet. 

The implementation of the National Bank of Romania plan on the resolution of NPL resulted 

in a significant decline in the NPL ratio from 22.0% in 2013 to 12.8% in 2015. Banking sector 

profitability returned to positive trend in 2015 (6.4%), following a period of compression in 

2014 (-12.5%). Concerning the capital adequacy ratio, it increased to 18.7% in September 

2015. 

 

Slovakia52 

Slovakia's recovery from the crisis was one of the fastest in the EU and was driven by a 

substantial pickup in investment activity and robust household consumption; convergence is 

continuing, albeit at a slower pace. 

 
51 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Romania 
52 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Slovakia 
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The Slovak banking sector was one of the few in the Eurozone that recovered the financial 

crisis without governmental support. The main reason was that the main banking activities 

were the traditional banking functions: receiving domestic client’s deposits and issuing loans. 

To that end, the Slovak banking industry was well insulated from shocks and banks could 

support the economy. In comparison to the national GDP, the banking industry is one of the 

smallest in the EU; the assets to GDP ratio has been at 88.5% in 2015.  

Only four banks are fully controlled by domestic investment groups or government. The level 

of sector concentration is relatively high; the five largest banks have been holding 71.0% of 

total assets. The core measure of bank’s financial strength, Tier 1 capital ratio, increased on 

average to 16.0% and total capital adequacy ratio amounted 17.4% in 2014. Since 2010, the 

NPL ratio has been modest, constantly around 5.0%. Due to the retail banking growth, most 

of the Slovak banks remained highly profitable with levels of profitability, as measured by ROE, 

constantly above 10%. 

 

Spain53 

Spain is the fourth largest economy in the euro area, accounting for some 10.0% of its overall 

GDP. This suggests that Spain is an important source of economic and financial spillovers for 

the EU mainly in the areas of banking, trade and financial markets. The country confronted a 

twofold recession; GDP growth was-3.6% and -2.6% in 2009 and in 2012 respectively. The 

recovery strengthened eventually in 2015, with GDP growth of 3.2%, well above the euro-

area average. Growth has been boosted by domestic demand, improved access to credit for 

firms and households, increased confidence in the Spanish economy and declining oil prices. 

Nonetheless, the increasing trend of the general government debt since the beginning of the 

crisis mitigates concerns.  

The beginning of the crisis in 2008 initiated a deleverage - cleaning up of balance sheet- 

process that improved the quality of Spanish banks’ assets and strengthened their solvency. 

The Spanish credit system experienced an intense reform and restructuring process that 

among other things led to the obtainment of a European Stability Mechanism loan. During 

 
53 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Spain 
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2014, banks returned to normal banking activity and the loan was early repaid ahead of 

schedule. Hereinafter, the Spanish banking system has been more solid, competitive and 

banks’ balance sheets were ‘healthier’ compared to previous periods. 

Total assets of the banking sector as a percentage of GDP decreased from 321.0% in 2010 to 

262.0% in 2014. The asset share of the five largest banks is relatively low at around 50.0% of 

total assets. The capital adequacy ratio consolidated at 14.4% in 2014 from 11.9% five years 

earlier. The NPL ratio improved from 9.4% in 2013 to 7.0% in 2015. The sector profitability 

fluctuated from 8.0% in 2010 to -21.0% in 2012 and rose to 10.3% in 2015. 

 

Sweden54  

Sweden's economic growth has been slowly accelerating since 2012, expanding at a GDP 

growth rate of 4.1% in 2015 and is expected to maintain its positive prospects.  

Swedish banking groups are systemic in all countries of the Nordic-Baltic financial market. 

They have substantial market shares in Denmark and Norway and hold the majority of the 

market in Lithuania, Latvia, Estonia and Finland. 

Total assets of the banking sector account for 291.0% of GDP. The five largest banks are 

holding 58.0% of total bank assets. By 2015, both the capital adequacy ratio and the Tier 1 

ratio has each risen by 10 percentage units compared to 2010 (was 12.2% and 10.7% 

respectively). 

Even though ROE had a small decline from 14.1% in 2010 to 8.0% in 2014, Swedish banks’ 

profitability remains among the highest in Europe. The high leverage, cost efficiency and asset 

quality are the key factors supporting banks’ profitability. NPL ratio has been steadily below 

1.0% since 2010. 

 

 

 
54 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : Sweden 
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United Kingdom55 

 

UK economic growth is on a firm path driven principally by domestic demand. GDP growth 

rate fluctuated from -4.3% in 2009 to a peak in 2014 at 2.9% and moderated to 2.3% in 2015. 

The UK is the fourth largest banking sector in the World and the largest in Europe. The sector 

held assets of €9 trillion at the end of 2014; that accounts for 362.0% of GDP (from 506.0% in 

2010).The asset share of the five largest banks remains around 40.0% of total assets.  

Altogether, the UK banking sector returned to stability and is better capitalized than before 

the crisis. Since 2008, banks have been restructuring their balance sheets by deleveraging 

their assets and improving their liquidity positions (by holding high-quality liquid assets) and 

are now safer. Their capital adequacy ratio is around 16.0-17.0% for the last six years and 

compares favorably with other EU countries. The NPL ratio improved from 4.0% in 2010 to 

1.8% in 2014. Bank profitability as measured by ROE had a sharp decline in 2012 (from 7.0% 

in 2010 to 3.4% in 2012) but redeemed to 13.9% in 2014. 

 

  

 
55 EU (2016d): https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-
economic-governance-monitoring-prevention-correction/macroeconomic-imbalance-procedure/depth-
reviews_en#2016-country-reports-including-idrs : UK 
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Norway 

 

Norway is a prosperous country with a very high standard of living. Norway's economic 

growth has been fueled by an abundance of natural resources, including petroleum 

exploration and production, hydroelectric power, and fisheries. Chart (7), presents the real 

GDP growth of Norway compared to the EU and to the Eurozone. Norway outperforms the 

EU in terms of real GDP growth with the average annual difference up to 0.4% over the past 

10 years (2004 - 2014). In 2015 real GDP growth, has been 1.6% which was equal to the Euro 

area average and below the EU average (1.9%). 

 

Chart 7 – Real GDP growth in Norway 

 

Source: Eurostat, International Monetary fund 

 

The main challenge Norwegian banks faced during the financial crisis were liquidity shortage, 

owing to the heavy dependency on foreign funding sources which subsequently dried up56. 

There was, however, no solidity crisis and no severe credit contraction in Norway. The 

negative consequences were mitigated by government liquidity support.  

 
56 EBF (2015b) :  https://www.ebf.eu/wp-content/uploads/2017/01/FF2015-resized.pdf 
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The World Economic Forum's Global Competitiveness Report 2016-2017 57  (WEF, 2017) 

argues that the soundness of Norwegian banks scored 6.4 bringing the country into the 7th 

place worldwide. The Norwegian banking sector is characterized by few large commercial 

banks and numerous savings banks. In 2014, the total assets of the sector (including foreign 

entities) amounted to more than €734 billion, corresponding to 209.0% of Norway’s total GDP. 

Chart (8), outlines the financial market development in Norway. 

Norwegian banks are solid and profitable, and loan losses remain at very low level. ROE 

improved from 11.9% in 2013 to 12.7% the following year58. Recently, Norwegian banks 

strengthened their financial position by retaining a larger share of their profits and issuing 

new equity. By the end of 2014, the CET1 ratio for Norwegian banks was 12.9% and on the 

previous year, the capital adequacy ratio was 14.8% (IMF, 2015). 

Chart 8 – Financial Market development in Norway 

 

 

Source: WEF 

 

 
57 https://www.weforum.org/reports/the-global-competitiveness-report-2016-2017-1  
58 https://www.imf.org/en/Publications/CR/Issues/2016/12/31/Norway-Financial-Sector-Assessment-
Program-Financial-System-Stability-Assessment-43263 
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3.5. General challenges for the banking sector 

 

This section outlines the main risks and vulnerabilities the EU banking sector confronts59. 

The digital era introduced a new challenge for the EU banks; the competition from non-banks 

which provide traditional banking products. New specialized start-up financial firms take 

advantage of digitalization and aim at taking a share from the traditional services banks were 

offering. Banks may lose significant market share if they will not adjust to the new data on 

time. One domain in which banks could lose significant market share is payment services. 

Another domain is peer-to-peer lending (p-2-p) whereby online services match lenders and 

borrowers which can be individuals or small businesses. Other sectors contain activities such 

as savings and investment management over the internet (with robot-advisors that provide 

algorithm-based portfolio management services online at a fraction of the costs associated 

with traditional portfolio managers and investment advisors) and direct equity funding of 

projects by investors gathered mostly over the internet. 

The second challenge comes from the regulatory side. Following the turmoil, banks should 

permanently adjust to the strict measures that relate to capital and liquidity. As far as capital 

requirements are concerned the fully-loaded Basel III requirements are already met by most 

public banks but soon all banks should adjust. The Leverage ratio was introduced and shortly 

a minimum LR of 3% of Tier 1 capital will be regulated as a standard in the EU territory. New 

liquidity rules were established. The Liquidity Coverage Ratio (LCR), which is implemented in 

the EU since October 2015, aims to secure that banks have enough liquid assets to meet 

liquidity needs over the following 30 days. Moreover, the Net Stable Funding Ratio (NSFR) 

which will enter into force at a later stage, but is already complied with by most euro area 

banks, requires banks to replace short-term with longer-term funding, which is generally 

costlier. Another ongoing discussion that adds to regulatory uncertainty relates to the 

treatment of sovereign60 exposures as risk-free assets and whether this should remain as such. 

This view changed somehow following the European sovereign debt crisis. Several EU 

countries saw the interest rates on their bonds skyrocket due to ending loan defaults. On 

 
59  ECB (2016) : https://www.ecb.europa.eu/press/key/date/2016/html/sp160707_1.en.html 
60Sovereign risk is the risk that a foreign central bank will alter its foreign exchange regulations, significantly 
reducing or completely nullifying the value of its foreign exchange contracts. It also includes the risk that a 
foreign nation will either fail to meet debt repayments or not honor sovereign debt payments. 
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sovereign exposures, the data show that a home bias when investing in sovereign debt is still 

relevant although gradually receding, as banks reported in June 2015 an increase in their 

holdings of non-domestic sovereign debt. 

The third challenge relates to the current low interest rate environment, at a global level. The 

problem is that if this downward trend continues it will leave the economy with too high 

borrowing costs with respect to the return on investment. In turn, this would discourage 

investment and consumption and generate recessionary and deflationary pressures.  

The fourth challenge banks shall deal with relates to the competition that arises from 

“shadow banking”. This term is used for financial intermediaries involved in facilitating the 

creation of credit across the global financial system but whose members are not subject to 

regulatory oversight. The shadow banking system has escaped regulation primarily because 

it does not accept traditional bank deposits. Examples of intermediaries not subject to 

regulation include hedge funds, unlisted derivatives and other unlisted instruments, while 

examples of unregulated activities by regulated institutions include credit default swaps and 

repos61. Vítor Constâncio, Vice-President of the ECB, admits on a conference on the future of 

the European banking industry that ‘the crisis was not the sole product of banks’ behavior but 

also of the shadow banking sector that expanded rapidly in the run-up to the crisis, forming a 

new market-based credit system’ (ECB 2016).  

Chart (9) presents another challenge EU banks face, their prolonged low profitability. EU 

significant banks’ average ROE in 2015 was 5.8% remaining below their cost of capital 

(estimated to be around 9%)62 meaning that realized (accounting) returns have been lower 

than investors’ expected returns. ECB reports that the downward revision of ROE forecasts 

for euro area banks since mid-2015 was more pronounced than for peers in other EU 

countries and in the United States possibly reflecting increased concerns about banks’ ability 

to generate revenues in an environment of very low (or negative) interest rates. Furthermore, 

the global high competition continues to put downward pressure on lending rates, while 

deposit rates have little room to move lower, in particular on current account deposits, since 

they are close to zero. The strict regulatory environment EU banks operate in enlarges the 

 
61http://www.investopedia.com/terms/s/shadow-banking-system.asp#ixzz4ZPA6y6bj 
62  (ECB, 2016): https://www.ecb.europa.eu/press/key/date/2016/html/sp160707_1.en.html further source: 
Bloomberg, Datastream, Consensus Economics, ECB calculations  
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problem of low profitability. In addition, there is great dispersion between the EU countries 

as shown in the below Chart (9), therefore investors are expected to be extra cautious when 

investing in the banking sector of countries with negative ROE. A driver for poor profitability 

(in countries such as Greece, Italy, Cyprus, Spain and Portugal) is high impairments that 

reduce profitability despite respective banks’ ability to generate an acceptable level of total 

operating income. 

Chart 9- Bank ROE by Country 

 

Source: EBA Dashboard 3rdQ 2016 

ECB reports that the cyclical profitability challenges in some countries are amplified by the 

large stock of non-performing assets. Euro area significant institutions held nearly €950 billion 

of NPL at the end of 2015, equivalent to about 9% of euro area GDP, and their average NPL 

ratio, at 7.1%, is high by international standards and clearly exceeds those of US and UK 

peers63. NPL ratio varies widely across the euro area but remain at rather elevated levels in 

most countries that were most affected by the financial crisis. The problem with the high 

stock of NPLs weighs on banks’ capacity is that it limits bank’s ability to extend new loans, 

limits credit volume growth, ties up operational capacity and increases legal and 

administrative costs. 

 
63Financial Stability Review, May 2016 − Euro area financial ins tu ons. 
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The last challenge relates to the resizing of the banking sector. Following the financial crisis, 

most banks consolidated the number of bank branches and employees per population (Chart 

10) to achieve economies of scale. While downsizing of business activities (Chart 11) brought 

about some improvement in banks’ cost-to-income ratios, some banking systems continue to 

show indications of excess capacity (for instance, countries characterized by high bank branch 

per capita ratios). Apart from downsizing, the banking sector shall shrink even further to 

strengthen its competitiveness through participation in mergers and acquisitions. 

Chart 10 – Inhabitants per bank employee 

Countries with the highest and the lowest numbers   

 

Source: EBF Facts & Figures 2016 

Chart 11 – Number of credit institutions and foreign branches in 2008 and 2014 

 

Source: ECB Report on Financial Institutions (10/2015) 
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To summarize, the third chapter of the thesis included information on the European and 

Norwegian banking industry and outlined the framework in which the sample operates in and 

provide the ground to later on justify specific regression results. At the beginning of the 

chapter, data that describe the macroeconomic environment - under the prism of GDP, 

unemployment rates and inflation - of the EU were presented for the time period examined 

in the thesis. After the crisis in almost all EU countries, economic growth resumed in most 

countries in 2010 and the next year. However, in 2012 the economic expansion reversed for 

almost half of the members. In 2013, sixteen member states again recorded growth and the 

number rose to twenty-four in 2014 and twenty-seven in 2015 (apart from Greece). The 

horizontal analysis of the banking industry comments, among others, upon the new 

regulations (with Basel III leading the way) have been introduced both at the international 

and domestic level soon after the start of the financial crisis, which tightened considerably 

bank solvency and liquidity requirements. Specific indicators of the banking industry for the 

first quarter of 2016 were presented and a vertical commentary on each country’s banking 

industry was provided. The last section contained information the main risks and 

vulnerabilities the EU banking sector confronts. 

  



74 
 

4. Hypotheses Development 

 

The fourth chapter explains the development of the eight hypotheses tested in the thesis. To 

investigate whether there is any ground for the controversy noise created following the 

implementation of IFRS 13 and identify the different ways fair value levels interact with 

internal and external factors, the thesis tests hypotheses 1 and 2. The quality of financial 

statements over time and the factors that can influence it are analyzed in hypotheses 3 and 

4. The existence of procyclical book leverage in banks’ financial statements, the factors that 

can influence it and the role of accounting and bank regulations on procyclical book leverage 

are tested in the hypotheses 5 to 8. Every hypothesis part contains relevant literature review 

and commentary upon the question that remains unanswered to show the rationale that 

leaded to the formation of the specific hypothesis.   

 

4.1. Hypothesis development 1 

 

Financial statements are considered value relevant when they produce information that is 

relevant to the stakeholders and reliable enough to be reflected in stock prices. Following the 

recent financial crisis, a broad part of the US accounting research focused on the value 

relevance of accounting information, seeking to provide insights into questions of interest to 

stakeholders and academics alike. In particular, value relevance research is potentially useful 

to standard setters (such as the EU Commission, the BCBS, the International Accounting 

Standards Committee (IASC) and the European Financial Reporting Advisory Group (EFRAG)), 

firm managers (especially when their compensation is associated with the financial results), 

investors and other financial statement users.  

Academics analyzed various assets in the statements to identify possible correlation and 

interaction between the turmoil and the way financial statements are presented. The issue is 

of particular interest since failure to estimate bank assets and liabilities properly or/and the 

existence of illiquid markets may provide an imprecise picture of the bank’s economic 

condition. This is a consequential implication of the drawback of fair value valuation in general; 

its opponents claim that the measurements are difficult to be verified by investors, they are 



75 
 

subject to greater estimation error by managers (noise) and valuations are prone to 

managerial manipulation (bias). The main set of studies relate to the US firms and to the value 

relevance of their assets and in particular those of pension and other postretirement 

obligations, debt, equity securities, bank loans, derivatives, tangible long-lived assets and 

non-financial intangible assets.  

IFRS 13 has launched an additional parameter to the aforementioned concerns, the disclosure 

of the fair value hierarchy levels in the statements. This part is not analyzed yet by the 

academics for two main reasons; firstly, it has been recently implemented in practice and 

secondly, the quantity of financial fair valued assets in most industries is extremely limited. 

The banking sector assesses a great percentage of its assets at fair value; therefore, the 

analysis will focus solely on this sector to gain a holistic view on the issue. Song, Thomas and 

Yi (2010) study FAS 157 for US banks and conclude that all fair value hierarchy information is 

value relevant. The thesis differs from that of Song, Thomas and Yi (2010), who examine three 

quarters of 2008, because it focuses on European banks, examines an extended period of time 

(2013-2016), pools observations from a time period that can be characterized as having more 

normal fluctuations than - the turbulent for the US - year 2008, therefore, results can be of 

more use for the future. Their research uses data for banks that report under GAAP FAS 157, 

while the thesis covers those that report under IFRS 13. Lastly, the fair value hierarchy 

categories used are different since the thesis uses the European segmentation that is trading, 

AFS, HTM and other. In addition, the thesis studies the effect of time, bank size and capital 

strength on the validity of the hypothesis 1.  

An attention-grabbing point is to examine how all fair valued assets included in the 

statements are perceived by investors in order to have a complete view of the subject. 

Additionally, the key distinction between level 1, level 2 and level 3 inputs is that the first two 

categories are having observable inputs. Theoretically, level 1 and 2 inputs are subject to a 

lower degree of information asymmetry and their amounts can be easily verified. Since level 

2 estimations are based on observable prices of similar (but not same assets) they are 

expected to have increased reliability compared to level 3 assets but not as high as those in 

level 1. It is interesting to focus the analysis on the three hierarchy levels and identify if in 

practice investors do believe that level 3 fair valued assets are manipulated (bias) or mispriced 
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(error) in any way and whether level 1 fair valued assets are considered by them as more 

objective and realistic.  

The hypothesis is tested in four different ways; as a whole, as a time trend, including the 

parameter of size and the parameter of bank strength. Firstly, the general model is tested. 

The regression is run for all the observations i.e. annual inputs of the financial years 2013-

2016 inclusive. Secondly, to test existence of time-trend in the assumption of the first 

hypothesis the regression is run separately for each year starting from 2013, ending in 2016, 

to identify the value relevance of fair values and identify trends in investors’ beliefs. Thirdly, 

a robustness test is performed taking under consideration the parameter of bank-size as an 

important factor influencing investors’ judgments. This parameter is studied to mitigate 

concerns that bank size may influence investors opinion on the value relevance of the 

possessed assets. Possible differences in the value relevance can be attributed to bank 

characteristics differences rather than differences in the fair value levels. Forth, another 

robustness test is performed using the same regression, taking under consideration the 

parameter of bank strength as a potential factor that can influence investors’ value relevance 

judgment. The justification for the concern is whether investors believe that the strength of 

a bank’s capital ratio may be correlated with managers’ choice of valuation levels, indicating 

a bias towards specific levels. 

The following hypothesis is formulated:  

Hypothesis 1: The value relevance of level 1 fair value is greater than that of level 2 and 

both are greater than that of level 3.    

 

4.2. Hypothesis development 2 

 

As mentioned in the development of hypothesis 1 the two main issues concerning investors 

in relation to the reliability of the financial statements are the measurement error and the 

intended bias when stating fair values. The problem is aggravated for estimations of items 

that relate to level 2 and mostly level 3 valuations since both admit estimates of market prices. 

Level 2 valuations, in particular, include quoted prices for similar assets in active markets and 

level 3 inputs contain estimations based on firm’s models. Both the aforementioned concerns 
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relate to the firm’s management; thus, the issue of corporate governance is strategic in the 

estimation of the value relevance of the financial statements. The role of accountants is very 

important since in the financial statements they summarize information that is not available 

from other resources. Strong corporate governance potentially protects investors from 

intended or unintended manipulations. It is of particular interest to verify the validity of this 

claim by examining whether the percentage of a firm’s fair values hierarchy inputs varies 

depending on the strength of its corporate governance.     

Level 3 valuations are expected to be influenced the most by the strength of corporate 

governance since those inputs are controlled and verified by the company. Therefore, inputs 

from companies that follow higher control systems shall be expected to be considered as 

more realistic. The reasoning behind this statement is twofold. Firstly, measurement errors 

that relate to the unobservable inputs of level 3 items may be prevented if verified by experts 

and secondly, managers may avoid manipulation knowing that they will be controlled by the 

strict board. Penman (2007) comments that the competence and independence of monitors 

- auditors and corporate boards- should be evaluated along with the effectiveness of controls. 

Aboody, Barth and Kasznik (2006) conclude that the understatement of option value 

estimates increases for firms with weaker corporate governance. Bhagat and Bolton (2008) 

comment that corporate governance should focus on stock ownership of board members – 

since the latter is positively correlated to future operating performance- and therefore is 

relevant to investors’ decisions. Kolev (2009) evaluates the concern that the estimates of level 

2 and 3 assets are too unreliable to be used in financial reporting and discusses, among other 

things, whether firms with fewer financial experts in the audit committee produce sufficiently 

reliable results to be reflected in firm value.    

Song, Thomas and Yi (2010) study corporate governance data of US banks regarding value 

relevance of fair values. The study draws up data only from the first quarter of 2008 and 

concludes that weaker corporate governance mechanisms reduce the relevance of fair value 

inputs, especially for those that relate to the level 3 assets. The thesis follows their study but 

implements the regression on a European banking environment, for an extended period of 

three consecutive years (2013-2015), uses different corporate governance variables and 

examines all three fair value hierarchy levels. A similar analysis has not been implemented 

according to the best of the researcher’s knowledge.  
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To conclude, investors’ concerns in respect of information asymmetry between themselves 

and managers is tested. More precisely, investors’ perception that measurement bias and 

noise can be mitigated when strong corporate governance mechanisms exist is investigated. 

The results are of particular interest primarily for the level 3 inputs since they are frequently 

accused of being manipulated. The specific question is whether the value relevance of the fair 

value levels differentiates depending on the strength of a bank’s corporate governance 

mechanisms.  

More specifically the following hypothesis is formulated:  

Hypothesis 2: Investors consider that high-quality corporate governance produces more 

value relevant fair values than low-quality corporate governance for all FVH levels. 

 

4.3. Hypotheses development 3 - 4 

 

The International Accounting Standards Board introduced the IFRS in order to increase 

transparency and homogeneity in financial reporting. All public firms that operate in the EU 

territory mandatorily implement IFRS when publishing their financial statements. Following 

the financial crisis of 2008, parts of IFRS’s has been revised and most importantly the IFRS 13 

has been introduced demanding additional disclosures in order to secure transparency and 

reduce the information asymmetry that relates to firm’s risk and fair values of assets and 

liabilities. The banking sector has been severely influenced by the recent financial crisis and 

the European banking sector in particular, in its greater part, has faced a second financial crisis 

around the year 2012 (more details on the issue are outlined in Chapter 3). For that reason, 

Basel II was revised with stricter new rules in relation to banks’ capital requirements. Pillar 2 

of Basel II provided additional guidance that encouraged banks to pay greater attention to 

valuations during periods of volatile asset prices so as to control better the procyclical aspects 

of FVA. Investors have become more cautious, require more information and are more 

educated when trading.  

The thesis investigates the pre and the post FVH periods to examine whether banks have 

actually improved the quality of their financial statements by including more precise, accurate 

and valuable disclosures following the period of severe turbulence for the sector. In addition, 
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the influence of fair value hierarchy adoption on the accounting quality of financial 

statements is tested to identify investors’ reaction to the additional information provided to 

them through disclosures. Investors need to put additional effort and have specific knowledge 

so as to understand, analyze and utilize the extra information provided to them. Banks need 

nowadays additional funding to fulfill their level 3 fair value valuations (if the hierarchy 

analysis is provided by external evaluators) or additional effort from managers’ site (if 

valuations are performed internally). 

Accounting quality is defined as a combination of the following metrics; earnings 

management, timely loss recognition and value relevance of accounting amounts. 

Earnings management is examined in academic literature through proving of earnings 

smoothing and evidence of management towards small positive earnings.  

Earnings smoothing metric is examined from three different perspectives. The first is based 

on the variability of the net income divided by total assets (Lang, Raedy and Wilson 2006). 

The second is based on the mean ratio of the variability of the change in net income to the 

variability of cash flows (BLL 2008). The last metric is based on the Spearman correlation 

between accruals and cash flows (BLL 2008). It is anticipated that after applying FVH banks 

exhibit higher earnings’ volatility and a less negative correlation between accruals and cash 

flows. For the whole period under investigation, it is expected that earnings’ volatility has an 

upward course over time whereas the relation between accruals and cash flow follows a 

downward course. 

Managing towards positive earnings is proved by the frequent reporting of small positive net 

income (Leuz, Nanda and Wysocki 2003). The reasoning behind this statement is that 

managers prefer to report small positive net income instead of small negative net income and 

manipulate the financial statements in that direction. It is expected that after applying FVH 

banks will report small positive earnings with a lower frequency than before due to higher 

disclosures and less manipulation. Over the whole period under investigation, controlling for 

other factors, it is anticipated less of a tendency for banks to report small positive earnings 

for the same reason. 

The examination of timely loss recognition follows next. This characteristic is closely related 

to the previous metric, earnings’ smoothing, since if managers smooth earnings, the 
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frequency of large losses shall be rare. According to academics (Ball, Kothari and Robin 2000; 

Lang, Raedy and Yetman 2003; Leuz, Nanda and Wysocki 2003; Ball and Shivakumar 2005; 

2006; Lang, Raedy and Wilson 2006) the fact that large losses are recognized as they occur 

rather and are not postponed for future periods is a sign of high quality of accounting 

reporting. Thus, it is expected that in the post FVH period banks will report more frequently 

large losses. In addition, the quality of accounting earnings shall be improved over the time-

period under investigation since following the crisis financial reporting was adjusted to the 

stricter new regulations. A positive coefficient is expected on large negative net income for 

the whole period under research. It is interesting to consider whether, during the financial 

years 2009 and 2010, the reported amount of losses has increased in frequency due to the 

“big bath64” earning management that could be occurring following the crisis period. Another 

approach for assessing the tendency for timely loss recognition is to consider the skewness 

of reported earnings. Ball, Kothari and Robin (2000) document that common law earnings are 

more left-skewed than are code law earnings, which they interpret as evidence of more timely 

recognition of losses.  

The last metric used in literature to study the accounting quality of financial statements is the 

value relevance of the accounting amounts. This metric examines differences in accounting 

quality by examining the relation of stock prices with accounting data. Prior empirical 

research suggests that higher quality earnings are more value relevant (Lang, Raedy and 

Yetman 2003; Leuz, Nanda and Wysocki 2003; Lang, Raedy and Wilson 2006).  

The first metric of value relevance analyzes the relation of stock price, net income and equity 

book value. According to Barth, Beaver and Landsman (2001) higher quality earnings better 

reflect a company’s underlying economics. For that reason, firms with a higher association 

between stock prices and earnings and equity book value are considered as having overall 

higher quality in their accounting statements. In detail, higher quality accounting i) results 

from the IFRS application regarding the recognition of amounts that faithfully represent the 

economic status of a company ii) contains less intended bias (noise) and iii) encloses less error 

when estimating accruals.  

 
64 A big bath is a strategy of manipulating a company's income statement to make poor results look 

even worse. 
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The second and third metrics of value relevance analyze separately the relation of earnings-

returns once for good and once for bad news following Basu (1997), Lang, Raedy, and Wilson 

(2006) and BLL (2008). During periods of bad news, managers are often accused of having the 

intention to manipulate earnings. 

Banks in the post FVH period are expected to exhibit higher value relevance of net income 

and equity book value than in the pre FVH period due to the higher level of disclosures aiming 

to diminish manipulation. Accordingly, it is expected that banks’ value relevance has been 

constantly improving over the time period under investigation due to the increased 

requirements concerning accounting and legislation. 

The issues examined in Hypotheses 3 and 4 are highly complicated and are of great 

importance for practitioners and academics alike. Due to its complexity and its significance a 

great variety of metrics, introduced by former literature, has been included in the analysis so 

as to control for all other variables and external factors. For example, if the study proves that 

banks, following application of FVH, have higher earnings variability and higher frequency of 

large losses, then these two findings are consistent with our predictions indicating higher 

accounting quality. However, they also are consistent with lower quality accounting resulting 

from the error in estimating accruals and “big bath” earnings management. If findings confirm 

that firms in the post FVH period also have higher value relevance than before, then the error 

in estimating accruals and big bath earnings management explanations are ruled out. 

The thesis follows the general guidelines of the aforementioned published literature, it 

includes many additional and some different elements of study. The thesis includes the 

parameters of fair value levels; focuses on banks (whereas all aforementioned literature 

focuses on firms in general); studies the European banks (instead of the US); adds additional 

control factors (such as legal framework, profitability and performance, market volatility, 

transparency, law tradition); focuses on the turbulent period following the crisis and uses 

different methodology for SPOS and LNEG variables calculations. 

The accounting quality is not only the result of the quality of accounting standards but also 

the result of the country’s legal, political and regulatory system as well as financial reporting 

incentives (Palea 2013). It is important for the enforcement and litigation factors in each 

country to be examined as well since according to research findings (BLL 2008), they can 

eliminate any improvement in accounting quality arising from IFRS’s adoption. As a result, 
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variables which focus on the country’s legal system, corruption and regulatory environment 

are included in the analysis. 

There are two additional factors which may influence the hypotheses; the economic 

environment (defined as the volatility of economic activity and information environment) and 

the firm incentives. Following prior research, to moderate the effects of these two factors, 

the necessary controls such as country and bank size are included in the first stage of the 

regressions to work as their proxies and moderate their effect. Possible connection of the 

banking industry or the European economy to the quality of financial statements will be 

investigated in Hypothesis 4. 

The two hypotheses that shall be tested following the aforesaid analysis are the following: 

Hypothesis 3: The accounting quality of financial statements has improved in the post-fair 

value hierarchy adoption period compared to the pre-fair value hierarchy adoption period. 

 

Hypothesis 4: The relevance of accounting information, included in a bank’s financial 

statements, has been improving over time.  

 

4.4. Hypotheses development 5 - 8 

 

The next set of hypotheses examines the existence of procyclical book leverage, investigate 

the role of economic growth (ΔGDP) and market volatility (FTSEurofirst 300) to procyclical 

leverage and analyses the effect of various accounting and regulatory factors to procyclical 

leverage. 

Banks provide access to credit by providing loans (valued at HC) and investing in debt 

securities (valued at FVA). Thus, expansions and contractions of bank balance sheets are 

important for the provision of credit to the economy. Even though there is ample evidence 

that FVA has not amplified the financial crisis there is still concern whether it contributed to 

instability by inflating credit bubbles through procyclical leverage. Book Leverage in the 

scholarly accounting articles and academic research is defined as the ratio of total assets to 

total equity; this is the definition that is used in the thesis as well. The total assets to total 
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equity ratio displays what is the proportion of an entity’s assets that has been funded by 

shareholders. According to the definition of Adrian and Shin (2010), leverage is procyclical if 

an increase in the balance sheet is associated with an increase in leverage. The concern is that 

when a bank recognizes securities at fair value on the balance sheet (such as available for sale 

securities), all unrealized gains increase its equity and support bank expansion. This expansion 

emerges concerns since in case a crisis emerges the bank has to deal with impaired loans, 

other asset revaluations (e.g. AFS debt securities), limited liquidity and economic distress. The 

key question is whether accounting could magnify procyclical leverage such that recognizing 

an increase in the value of securities on the balance sheet magnifies the association between 

an increase in leverage and increase in total assets. 

The way procyclical leverage is working is described by the following example 65 : bank 

purchases debt securities paying 100€ and recognizes on the balance sheet 100€ in assets, 

10€ in equity and 90€ in debt. Therefore, bank’s market – book leverage ratio is low and 

equals to 10 (100/10). When the value of securities rises by 1€, assets are written on the 

balance sheet as 101€ (FV), equity as 11€ (FV) and debt remains at 90€. This asset revaluation 

has a direct inverse effect on leverage ratio which has now declined from 10 to 9.18 (101/11). 

So, when asset prices increase leverage decreases. This decrease in leverage allows the bank 

to have more access to debt (borrow more) since its leverage ratio is low. Easier access to 

credit is beneficial for the bank, but bad for the economy as a whole, since the rise is fictitious. 

The example demonstrates that in FVA can affect bank accounting leverage through 

recognition of fair value gains and losses of assets. That is the reason why it is interesting to 

analyze how FVA could magnify the association between an increase in leverage and increase 

in total assets. Whether the increase in the value of securities increases the bank’s regulatory 

capital, depends on how the bank classifies those securities and additional prudential filters 

in place.   

Adrian and Shin (2008; 2010) argue that when faced with a risk-based capital adequacy 

regulation, financial institutions aim at holding constant the risk-based capital measure over 

the financial cycle. This behavior, however, imposes cyclical fluctuations on financial 

institution’s leverage because risk weights tend to be compressed during a boom and 

amplified in a downturn situation. As a consequence, financial institutions expand on- and 

 
65 This example is based on Adrian and Shin (2010). 
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off-balance-sheet assets, i.e. increase leverage during booms but deleverage in a financial 

downturn.  

As stated above leverage is procyclical if an increase in the balance sheet assets is associated 

with a decrease in book leverage. Following the example set above, if the bank due to the 

regulations imposed, has to preserve its originally managed target leverage ratio to “10”, it 

will likely buy assets and issue debt on amount sufficient to restore regulatory leverage to the 

level it was before the increase in asset values (e.g. p.83). If asset purchases are excessive (i.e. 

exceed the amount necessary to restore leverage to the level before the shock) then 

accounting leverage (total assets/total equity) will be higher than it was before the shock i.e. 

will be procyclical (Amel-Zadeh, Barth and Landsman 2017). Even though such excessive 

purchases or sales may be convenient for the specific bank, they have negative consequences 

for the financial system.  

In case of a negative shock, asset sales by one bank can cause a drop in asset prices arising 

from an increase in supply, which in turn can cause other banks to sell assets. This contagion 

effect on asset prices can lead to a downward spiral in asset prices, as was alleged to be the 

case in the 2008 financial crisis. 

There are many interesting questions that relate to the mechanism described above and are 

worth testing. Laux and Rauter (2017) analyzed the relation between procyclicality and US 

commercial and savings bank leverage. They argue that both total asset growth and GDP 

growth are positively related to book leverage growth. AFS securities are the largest and most 

controversial reporting class on the balance sheet that is recognized at fair value, therefore 

the focus of their analysis is on their role. They have not found evidence consistent with the 

notion that recognizing unrealized gains and losses on AFS securities (recognized at FVA) 

enlarges procyclical leverage nor that historical cost accounting reduces it. They proved that 

the bank business model (of originating loans and taking deposits), the level of the regulatory 

capital ratio and book leverage are more important for procyclical leverage than accounting 

or regulatory risk weights. 

To test procyclicality, Shaffer (2010) searched the existence of significant outflows from a 

bank’s investment portfolio to find indications of distressed sales. Even though he provides 

data on AFS and HTM net portfolio inflows/outflows, he cannot draw certain conclusions due 

to increased merger and acquisition activity during the year 2008. Badertscher, Burks and 
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Easton (2012) criticise Shaffer’s method because even though it mirrors closely the change in 

the AFS and HTM portfolio’s amortized cost it hides procyclical selling activity in cases were 

banks sell risky securities and use the proceed to purchase riskless securities like treasuries. 

In order to overcome this obstacle and base their research on prices that are not affected by 

purchases, Badertscher, Burks and Easton (2012) collect security sales from the statement of 

cash flows (found in SEC 10-Q and 10-K forms). The research continues by focusing on net 

realized gains/losses on sales of investment portfolio securities for the same period in order 

to justify fire-sales but they do not identify procyclical dynamics. 

The thesis empirical analysis seeks to build on the existing literature in several respects. It 

extends the scope of the established literature by examining at a cross country level the 

experience of European listed banks and procyclical leverage following the phase of the 

recent financial crisis. Suggestions of the Laux and Rauter (2017) and Amel-Zadeh, Barth and 

Landsman (2017) research methodology have been followed. Their recommendations are 

implemented in the thesis but are adjusted in a cross-country, European framework that 

investigates all bank categories using the most recent available data for the period following 

the recent global financial crisis and the European sovereign debt crisis. The analysis 

concentrates on published financial data following the financial crisis in an effort to specify 

the factors that influence book leverage and identify possible interactions between the 

parameters that can cause procyclical leverage. The determinants of procyclicality are 

examined next to better understand its origin and connection to the market fluctuations, be 

prepared for similar future situations and understand each bank’s inherent credit risk. In 

addition, the thesis includes in the analysis thorough analysis on the effect of market volatility 

(as expressed by the FTSEurofirst 300 market index) on the issue of procyclical leverage.  

The set of hypotheses derived from the above analysis is outlined in the following paragraphs.  

First, the existence of procyclical book leverage in the EU banking sector is examined - using 

the approach of Adrian and Shin (2010), to identify whether procyclical leverage exists - by 

examining the relation between a listed bank’s book leverage growth and its total asset 

growth. Note that even though total assets is the denominator in the calculation of book 

leverage, a positive relation between the changes in book leverage and changes in total assets 

is not mechanical (e.g. 1% increase in assets followed by 1% increase in equity means book 

leverage remains unchanged) and has to be proved. 
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Hypothesis 5.1:  Banks exhibit procyclical book leverage.  

 

Second, GDP growth is included in the equation as a control variable to understand how book 

leverage varies as economic conditions change. Following the suggestion of Acharya and Ryan 

(2016) and the research of Laux and Rauter (2017), GDP growth is included in the equation to 

directly assess the procyclicality of a bank’s book leverage and identify whether economic 

conditions might simultaneously drive book leverage growth and total asset growth. The 

latter research considers whether the growth of the economy increases book leverage and 

total assets. The positive relation of the macroeconomic variable with leverage should be 

proved since it is also possible for a bank to increase its total assets in downturns and decrease 

them in upturns.   

 

Hypothesis 5.2: Economy growth causes procyclical leverage.  

 

Third, to take it one step forward, the equations that relate to hypothesis 5.1. and 5.2. are 

combined in a single equation to evaluate simultaneously how both parameters (change in 

total assets and change in GDP) may influence the change in book leverage.  

 

Hypothesis 5.3: The change in book leverage increases as total asset and GDP grows. 

 

The fourth step is to evaluate the relation between the two parameters, change in total assets 

and change in total GDP, in order to analyze whether they magnify each other and have a 

better understanding of whether they contribute to procyclicality. 

 

Hypothesis 5.4: Economy growth causes asset growth. 
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Fifth, Amel-Zadeh, Barth and Landsman (2017) implement their bank leverage research in the 

US environment using S&P 500 index return as their measure of market volatility when 

analyze the effect of FVA on leverage. Following their suggestion, the thesis replicates the 

regression used to test hypothesis 5.2. and 5.4. replacing ΔGDP variable with the FTSEurofirst 

300 index returns variable to identify the relation between the market volatility and book 

leverage and asset growth and understand whether market volatility increases credit risk as 

reflected in book leverage. The dummy variable for market volatility is given the value of “1” 

if the FTSEurofirst 300 index yearly returns are positive (up market) and “0” otherwise (down 

market). The specific index is selected since it measures the performance of Europe's largest 

300 companies by market capitalization in the FTSE Developed Europe Index. Proving 

information on such relations is useful to stakeholders and investors and can provide solid 

ground for more accurate predictions of credit risk and asset prices. Following those 

replacements the next two hypotheses are formulated; the first tests whether a volatile 

market increases credit risk and the second whether banks buy more assets when the market 

volatility is high.  

 

Hypothesis 5.5: Market volatility has a positive relation with procyclical leverage. 

Hypothesis 5.6: Market volatility has a positive relation with bank asset growth. 

 

Following this analysis, several important accounting and regulatory variables are controlled 

for interaction with total asset growth to determine whether they are associated with 

stronger procyclical leverage and formulate Hypotheses 6 and 7 whose analysis is outlined 

below. 

The focus of accounting variables is on the change in unrealized gains and losses on available 

for sale (AFS) securities since they are the most controversial figure recognized at fair value 

in the financial statements. Unrealized gains and losses of AFS securities are recognized in 

other comprehensive income and do not affect regulatory capital until they are either sold or 

being other than temporary impaired. Laux and Rauter (2017) also examine unrealized 

gains/losses on AFS securities and do not find evidence that is consistent with the notion that 



88 
 

recognizing unrealized gains and losses on financial securities as stipulated by FVA contributes 

to procyclical leverage or that historical cost accounting reduces procyclicality. 

Banks and investment firms in the EU should adjust their financial statements to meet specific 

regulatory capital requirements. Over the sample period under examination, EU banks had to 

conform to the regulatory capital requirements of the CRR/CRD IV framework as 

implemented in practice. Even though banks should adjust their financial statements to the 

regulatory framework as from 1st January 2014, most have in practice adjusted them even 

from the beginning of the year 2013. Following suggestions from Laux and Rauter (2017), the 

regulatory variables chosen are the following i) lagged total regulatory capital ratio66 defined 

as total amount of capital to risk-weighted assets ii) change in average risk-weighted assets 

iii) lagged book leverage ratio.  

To address the role of regulation and accounting on procyclical leverage the two following 

hypotheses shall be tested for each bank’s total asset expansions and contractions 

differentiated in separate interaction terms in order to capture potential non-linearities in 

effects. 

Hypothesis 6: Fair value accounting creates procyclical leverage. 

Hypothesis 7: Regulatory items increase procyclical leverage. 

 

As already discussed, FVA can affect bank regulatory leverage through recognition of gains 

and losses of fair valued assets and impairments. In addition, banks seek to maximize their 

return on equity (ROE) and use debt financing or proceeds from asset sales to acquire risky 

assets since they are potentially more profitable; that way though they increase their 

regulatory leverage (Adrian and Shin 2010).  

The situation is more complicated if there is a minimum regulatory leverage constraint set; 

then banks need to consider the tradeoff between buying assets with lower (higher) risk 

 
66 The capital is assigned certain grades according to its quality and risk. 
Tier 1 capital is considered to be the going concern capital. The going concern capital allows a bank to continue 
its activities and keeps it solvent. The highest quality of Tier 1 capital is CET1 capital. 
Tier 2 capital is considered to be gone concern capital. The gone concern capital allows an institution to repay 
depositors and senior creditors if a bank became insolvent. 
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weights thus having lower (higher) ROE, but having higher (lower) amount of accounting 

leverage while maintaining their regulatory leverage at the binding level67.  

It remains to be proved in practice that, as expected, the relation between change in leverage, 

ΔL, and change in a bank’s weighted average regulatory risk weight of its assets, ΔV, is 

significantly negative. The thesis questions whether the changes in bank’s weighted average 

risk weight is the reason for procyclical leverage and uses suggestions from Amel-Zadeh, Barth 

and Landsman (2017) in the European complicated banking setting to test the following 

hypothesis.  

 

Hypothesis 8: Reduction of risk-asset-weight in a bank’s portfolio enhances accounting 

leverage procyclicality.   

 
67 An example that shows how lower risk assets increase accounting leverage is illustrated in Annex 3. 
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4.5. Summary of Hypotheses 

 

Hypothesis 1: The value relevance of level 1 fair value is greater than that of level 2 and both 

are greater than that of level 3. 

Hypothesis 2: Investors consider that high-quality corporate governance produces more value 

relevant fair values than low-quality corporate governance for all FVH levels. 

Hypothesis 3: The accounting quality of financial statements has improved in the post-fair 

value hierarchy adoption period compared to the pre-fair value hierarchy adoption period. 

Hypothesis 4: The relevance of accounting information, included in a bank’s financial 

statements, has been improving over time.  

Hypothesis 5.1: Banks exhibit procyclical book leverage. 

Hypothesis 5.2: Economy growth causes procyclical leverage. 

Hypothesis 5.3: The change in book leverage increases as total asset and GDP grows. 

Hypothesis 5.4: Economy growth causes asset growth. 

Hypothesis 5.5: Market volatility has a positive relation with procyclical leverage. 

Hypothesis 5.6: Market volatility has a positive relation with bank asset growth. 

Hypothesis 6: Fair value accounting creates procyclical leverage. 

Hypothesis 7: Regulatory items increase procyclical leverage.  

Hypothesis 8: Reduction of risk-asset-weight in a bank’s portfolio enhances accounting 

leverage procyclicality. 
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5. Methodology 

5.1. Methodological Approach 

 

Business researchers use various methods and approaches to analyze information and extract 

valuable conclusions which can be useful to a variety of users such as regulators, investors, 

managers and academics among others. There are three types of research: exploratory, 

explanatory and descriptive. Exploratory research is used when the subject is very new, we 

know little or nothing about it, and no one has yet explored it. The goal of this type of research 

is to formulate more precise questions that can be addressed in future research. Explanatory 

research’s primary purpose is to explain “why” events occur and to build, elaborate, extend, 

or test theory. Descriptive research starts with a well-defined issue or question and tries to 

describe it accurately. The study’s outcome is a detailed picture of the issue or answer to the 

research question. The descriptive research method is used in the thesis; first the hypotheses 

are formulated and then all the necessary data are collected to reach findings, then confirm 

or reject the original hypotheses and finally revise theory and regulations accordingly.  

Regarding the data collection techniques there are two categories based on the type of data 

gathered: quantitative, in which a researcher collects data in the form of numbers, and 

qualitative, whereas data are collected in the form of words or pictures. The quantitative 

technique is used throughout the research. The emphasis of quantitative technique is on 

collecting and analysing numerical data; it concentrates on measuring the scale, range, 

frequency etc. of phenomena. This type of research, although harder to design initially, is 

usually highly detailed and structured and results can be easily collated and presented 

statistically. This technique has been chosen since it is the one applied in modern accounting 

research and is appropriate to test theories - and in our case a specific set of hypotheses - 

based on numerical data collected from the real market and draw valid, authentic and 

trustworthy conclusions. The prevailing number of recent accounting scholarly works who 

studied the 2008 financial crisis all used the quantitative research technique to analyze 

financial numerical data. All the articles mentioned throughout the thesis follow the 

quantitative research technique.  

The strategy followed in the thesis is to study relevant literature and implement suggestions 

from academics whose relevant research has already been published in top-rated journals. 
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When it comes to governmental resources information extracted from the EU commission 

and its relevant institutions, ECB and EBF have been commented upon. Following a study of 

more than a hundred peer-reviewed articles, the focus of the study is to gain insight into the 

latest trend in the field of accounting. The hypotheses tested in the thesis are grounded in 

published research from the best journals in the area of accounting; the ‘Journal of 

Accounting Research’, the ‘Accounting Review’ and the ‘Review of Accounting Studies’. 

Previously published research is applied as a guide to identify the ‘hottest’ issues in the 

accounting research and discover the knowledge gap which would be interesting to 

investigate even further. The writers of the particular articles are among the strongest in the 

field.  

The prevailing number of scholarly accounting works and most published articles in the top-

rated journals study US firm data; therefore, the investigation of European firm data is of 

definite value to researchers, standard setters and academics alike. In the literature part of 

the thesis, there has been an extended referral to studies in the banking industry. All the 

aforementioned studies were based on US banking data; thus, findings may not be 

representative of other settings, jurisdictions and time periods. The limited availability of 

European banking data justifies the focus of most researchers in the US area and at the same 

time enhances the importance of the focus of the thesis on European oriented research. 

The thesis collects European banking data from the annual financial reports and from the 

stock market (more analysis follows in part 6. ‘Sample’). All data are evaluated and refined so 

as only representative data are analyzed further and conclusions are more valuable. The 

statistical methods followed to test the hypotheses are the one used in published articles of 

the last decade and are those which are mainly used in the area of accounting research. The 

variables included in the equations to test the hypotheses are those which are relative to the 

European setting and the relevant accounting research. The models are properly defined and 

elaborated through the SPSS and STATA statistical programs. The validity of the results is 

verified by additional robustness tests and sensitivity analyzes. Conclusions drawn from the 

thesis are valuable to various users such as investors, bankers, standard setters, academics, 

etc.    
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5.2. Methods of analysis 

 

The models employed in the thesis have been already tested in the accounting literature 

who’s methodology is followed in the thesis, therefore, shall be considered appropriate for 

the set of the research questions. In the “7. Findings” part of the research, all the necessary 

statistics are presented in tables and the relevant assessments are included to analyze the 

outcomes of each regression. Descriptive statistics on sample characteristics are reported to 

gain an overview of the sample used in each equation since each hypothesis tested in the 

thesis includes a different subset of samples due to data availability of the variables examined. 

The SPSS regression outcomes presented in the Annexes provide further information on the 

regressions.  

Some of the statistics commented upon throughout the thesis are the following: the residual 

variation (i.e. 6.3.1. outliers’ detection), independent samples t-test for equality of means 

(Table 14 and 15, Annex 2.1 and 2.2 and comments at 7.2.2.) and Levene’s test for equality of 

variances (Table 14 and 15, Annex 2.1 and 2.2, comments at 7.2.2. and 5.2. homogeneity of 

variance assumption), factor analysis (Table 10, 5.4. and comments at 7.1.6.), bootstrapping 

test of resampling method (Annex 2.4. and comments at 7.2.3.), variance of the residuals from 

the regressions, comparison of Spearman’s rho correlation of residuals (Table 16, Annex 2.3., 

and comments at 7.2.3. and 5.5.2.1.3.), F coefficient significance, the value of regression’s 

coefficient of determination (R2) to assess the model fit (relevant Tables 18-20, comments at 

7.2.4. and 5.5.4.), the Chow (1960) test to test structural change of R2 at a break point (Tables 

18-20, comments 7.2.2. and 5.5.4.1-2-3), the Cramer (1987) test to identify the statistical 

significance of the difference between two R2 (i.e. Table 21 and comments at 7.2.4. and 

5.5.4.4.), the variance (σ2, the expectation of the squared deviation of a random variable from 

its mean which measures how far a set of numbers are spread out from their average value), 

the Pearson correlation coefficients (r), to measure of degree of the linear relationship 

between two variables). 

The data collected are panel data i.e. contain repeated observations of the same banks, 

collected over several time periods. Data are analyzed cross-sectionally and over time 

depending on the hypothesis tested. The cross-sectional component of the data set reflects 

the differences observed between banks whereas the time series component reflects the 
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differences observed for one bank over time. Possible outliers are excluded from the sample 

and influential points in the data set are pointed out.   

 

As in most accounting papers, the selected method to test the models in the thesis is the 

Ordinary Least Squares (OLS). The OLS is a method for estimating the unknown parameters in 

a linear regression model, with the goal of minimizing the sum of the squares of the 

differences between the observed responses (values of the variable being predicted) in the 

given dataset and those predicted by a linear function of a set of explanatory variables. 

Visually this is seen as the sum of the squared vertical distances between each data point in 

the set and the corresponding point on the regression line – the smaller the differences, the 

better the model fits the data. 

The Multiple Linear Regression (MLR) model and its estimation using OLS method (which is 

the most common form of linear regression analysis) is used in the thesis. It attempts to model 

the relationship between two or more explanatory variables and a response variable by fitting 

a linear equation to observed data. Every value of the independent variable 𝑥 is associated 

with a value of the dependent variable 𝑦. The independent variables can be continuous or 

categorical (dummy coded as appropriate). Formally, the model for MLR, given n observations, 

is the following 

𝑦 = 𝛽 + 𝛽 𝑥 + 𝛽 𝑥 + ⋯ + 𝛽 𝑥 + 𝜀     for i=1,2,…,n.  

where 𝛽’s are the estimators of the population coefficients of each independent variable and  

𝜀 is the residual term. 

In order to perform a MLR analysis the following key assumptions are tested (Martin and 

Bridgmon, 2012): 

 Assessment of normality, linearity and homoscedasticity of residuals: Residuals represent 

error variances of prediction which are differences between obtained and predicted 

dependent variable scores. In order to use MLR it is necessary to appear reasonably 

symmetrical (normality), to have a straight – line relationship with the predicted 
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dependent variable scores (linearity) and the variance of the residuals related to the 

dependent variable to be consistent for all the predicted scores (homoscedasticity).  

 Normally distributed residuals: MLR assumes that the residuals are normally 

distributed i.e. mean zero and (homoscedastic) variance 𝜎 . There are at least three 

ways to examine normality.  

 The first way is to visually test normality through a histogram. The residuals should 

appear reasonably symmetrical and relatively follow the normal distribution line.  

 The second way is to assess the P-P (probability- probability) plot. The way to 

interpret a P-P plot is to evaluate whether all points are on or close to the graph 

line. This shows that the observed cumulative probability of the residuals is 

congruent with the expected cumulative probability of the residuals.  

 The third way is to use a scatterplot. Normality is indicated when there is an 

accumulation of residuals in the center of the plot in relation to each value of the 

predicted score, with residuals trailing off symmetrically from the center 

(Tabachnick and Fidell, 2007). There is more of a concentration of residuals in the 

middle of the plot, and they disperse from the center somewhat evenly on smaller 

numbers. The band surrounding the residual scatter plot should approximate the 

form of a rectangle. The plot uses the *ZRESID (regression standardized residual) 

on the y-axis and the *ZPRED (regression standardized predicted value) on the x-

axis. The residual scatterplot provides information also about linearity and 

homoscedasticity of residuals.  

 Linearity Scatterplots can be used to assess whether there is a linear or curvilinear 

relationship. If the band surrounding the residual scatter plot is a shape other than a 

straight line (normal distribution), such as a U-shape, then variables may have a 

curvilinear relationship with the dependent variable and linear multiple regression 

analysis may not be the best choice for analysis.  

 Homoscedasticity is the assumption that states that the variance of the residual terms 

should be constant. When the variances are very unequal there is said to be 

heteroscedasticity.  

(Relevant examples of histogram, P-P plot and scatterplot from the regressions tested 

in the thesis are presented in Annex 1 part 1.1). 
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 No autocorrelation of residual terms: meaning there is no correlation between the error 

terms i.e. they are random. This assumption is tested with the Durbin-Watson test, which 

tests for serial correlations between errors. The Durbin-Watson statistic can vary between 

‘0’ and ‘4’, with a value of ‘2’ meaning that residuals are uncorrelated. Values approaching 

‘0’ indicate positive autocorrelation and values toward ‘4’ indicate negative 

autocorrelation. All the regressions explored in the thesis provided Durbin -Watson 

outcome around ‘2’ in the model summary (relevant example from the regressions tested 

is presented in Annex 1 part 1.2.). 

 No Multicollinearity: Multiple regression assumes that the independent variables are not 

highly correlated with each other. This assumption is frequently tested by considering the 

following factors.  

 Tolerance or the Variance inflation factor (VIF) values. A Tolerance close to 1 (as 

appeared in the table of the coefficients) means there is little multicollinearity, 

whereas a value close to 0 suggests that multicollinearity may be a threat. Tolerance 

is calculated as 1-R2. Regarding the acceptable levels of tolerance, various 

recommendations have been published in the literature; most commonly, a value of 

0.10 is recommended as the minimum level of tolerance (e.g., Tabachnick and Fidell, 

2001). The Variance Inflation Factor (VIF) measures the impact of collinearity among 

the variables in a regression model. The Variance Inflation Factor (VIF) is calculated as 

1/Tolerance. VIF should take values greater than or equal to 1. As a rule of thumb 

Values of VIF that exceed 10 are often regarded as indicating multicollinearity68 . 

(relevant examples regarding tolerance and VIF factors examined in the thesis are 

presented in Annex 1 part 1.3.).  

 Another way used to test multicollinearity is to inspect the Collinearity Diagnostics 

Table of the correlation coefficients asking for only one value in each column per 

Direction in the Variance Proportions part to be high and the rest of the values to be 

low (relevant example from the regressions tested is presented in Annex 1 part 1.3.). 

 Assumption homogeneity of variance. Levene’s test statistics is used to assess 

homogeneity of variance when assessing at two groups. If the test result is significant then 

the groups are not homogenous and the researcher may need to consider transforming 

 
68 http://www.how2stats.net/2011/09/variance-inflation-factor-vif.html  (e.g., Hair, Anderson, Tatham, & Black, 
1995; Kennedy, 1992; Marquardt, 1970; Neter, Wasserman, & Kutner, 1989) 
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the original data or using non-parametric statistics (Norusis, 1994). The null hypothesis is 

that the variances and error variances of the dependent variable are equal across the two 

condition groups. The value of α=.05 is used to test the null Ho. If the significance 

probability of the Levene’s test is greater than α=.05, the Ho is accepted. The conclusion 

is that the variances and error variances are equal across the conditions and the 

underlying assumption of homogeneity of variance is met. (Levene’s test example 

relevant to the regressions is presented in Annex 2 part 2.1. and 2.2.).  

 Normal distribution of the variables. Even though assessing the normality of the residuals 

provides a picture on the regression, the researchers should also assess the normality the 

variables that are included in the model. In more detail, the histogram, the mean, the 

standard deviation, the skewness and the kurtosis of the dependent and independent 

variables is examined before deciding whether the multiple linear regression model is 

appropriate for the analysis of the specific cases. The histogram should follow the normal 

distribution bell and any unusual or influential data should be evaluated. Skewness 

measures the degree and direction of asymmetry.  A symmetric distribution (normal) has 

a skewness of 0. If the mean is less than the median then the distribution is skewed to the 

left (negative skewness). Kurtosis is a measure of "tailedness" of the probability 

distribution reflecting either the presence of outliers in a distribution or a distribution’s 

propensity for producing outliers. In a normal distribution ideally results should show a 

mesokurtic curve (symmetrical and bell shaped). If the curve is narrow and peaked is 

leptokurtic and if it is wide and flat is platykurtic. (relevant examples of histogram and 

descriptive statistics from the regressions tested in the thesis are presented in Annex 1 

part 1.4.).  

 The last part assessed is whether there are any influential cases biasing the model. 

Outliers in the models run in the thesis are first visually identified using the 

aforementioned histogram and then treated using the technique of studentised residuals 

greater than I2I in some cases and winsorizing in others. Notwithstanding significant 

outliers of the variables are identified when considering the normality assumptions by 

considering the two new variables produced when ‘exploring’ the variables in SPSS; the 

Mahalanobis and the Cook’s Distance statistic. Regarding Mahalanobis distance, values 

are compared to a chi-squared critical value to determine if any of the values are 
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significant. Regarding Cook’s distance, any values over 1 are likely to be significant outliers. 

Influential points are evaluated, removed and the analysis is rerun.  

 

The basic outcomes of a multiple linear regression, in a nutshell, are the following: 

 Table of Descriptive statistics of the variables used in the model. The main features 

presented are the mean, the standard deviation, the 25th, 50th and 75th percentiles of 

each variable, the outliers and the number of cases included in the regression.  

 The Model summary table presents the model fit, R2, which is the proportion of 

variance in the dependent variable which can be explained by the independent 

variables. The R2 value range between 0 (poor percentage of variation explained by 

the regression model) and 1 (high percentage of variation explained by the regression 

model). In addition, the table presents the Durbin-Watson test for residual correlation 

(accepted value around “2”).  

 The ANOVA table outcome which reports how well the regression equation fits the 

data (i.e., predicts the dependent variable). In this table, the computed F-statistics 

value should exceed the critical F-value to reject the null hypothesis (that the 

independent variables have No effect on the dependent variable). A significant p-

value (less than 0.05) is strong evidence against the null hypothesis. So, when p<0.05 

reject the null hypothesis and comment that, overall, the regression model statistically 

significantly predicts the outcome variable (i.e., it is a good fit for the data). 

 The Coefficients table provides information on the unique contribution of each 

independent variable to the model. The unstandardized coefficients column provides 

the specific numbers for the “𝛽’s” of the regression presented above indicating that 

as the independent variable increases by 1 unit, the dependent variable will increase 

(or decrease if negative) by 𝛽. The 𝛽’s explain to what degree each predictor affects 

the outcome if effects of all other predictors are held constant. The column “t” tests 

the hypothesis that a population regression coefficient 𝛽 is 0, that is, H0: 𝛽 = 0. This is 

used to calculate the p-value.  A significant p-value (less than 0.05) means that the 

specific independent variable alone explains something in relation to the dependent 

variable that the other variables do not explain. The closest to zero the p-value of a 

variable, the greater is the contribution of this variable to the dependent variable. 
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Therefore, only the coefficients with significant values are important and are 

commented upon in the model.  

 The two other tables that are considered in the thesis are  

i) The Coefficient correlations table which presents the Pearson’s correlation 

coefficients (is a measure of the strength of the association between the two 

variables, zero-order correlations).  

ii) The Residuals Statistics table and more precisely the standardized residual 

standard deviation when examining specific features that relate to value 

relevance and Studentised residuals when examining outliers.  

In the abovementioned model of MLR, various variables are inserted in order to increase the 

model fit and the predictability of the model according to the hypothesis tested. Some of the 

variables are related to the firm itself such as the bank size, growth rate, profitability, 

performance, leverage, default risk, liquidity, information risk, corporate governance.  

Exogenous variables are included in the analysis to control for the bank’s economic 

environment; market volatility (FTSEurofirst300) and factors that relate to the country such 

as GDP, the legal system, national enforcement regimes and transparency. The GDP and 

FTSEurofirst300 index variables used as indicators of economic activity and market volatility 

respectively. In relation to the part of the research that focuses on the correlation between 

market volatility, fair value hierarchy estimations and value relevance the data of the previous 

parts are enhanced with market volatility and economic conditions statistical data from the 

EU. More precisely, the economic environment the bank operates in is examined by studying 

the recurring and fluctuating levels of economic activity that the EU economy has experienced 

within the time period under investigation. Reliable sources of information used in relation 

to economic cycles in the EU are the relevant indicators formally published on a quarterly 

basis by the Directorate General for Economic and Financial Affairs (EU 2015) of the European 

Commission.  

Some last comments that relate to the research are the following: 

 Following prior research, the dependent and independent variables are deflated in the 

models by the number of common shares outstanding or by total assets accordingly 

when necessary (e.g., Barth 1994, Cohen et al. 2011). Since all the numerical data used 
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are presented in thousands (€1.000) the number of common shares outstanding are 

also divided by 1.000 to fit the format of the analysis.  

 All necessary precautions are included in the thesis to eliminate the effect of missing 

values on the outcome. When data are missing the “blank” value of “.” is used in the 

STATA statistical package and the “9999” value in the SPSS statistical package since 

this value does not conflict with any value in the dataset. When the value of the data 

is zero it remains in the data as such. 

 

5.3. Methodology for Hypothesis 1 

 

In the first hypothesis, the thesis examines how estimation errors and management bias 

inherent in fair value evaluations could reduce investors’ ability to rely on these amounts. To 

approach holistically the first hypothesis, four subtests of the following equation (1) are 

performed, examining a general model and then adding parameters (size and capital strength) 

and time trends accordingly.  

First, the general model is evaluated. Hypothesis 1 investigated examines the value relevance 

of the three fair value levels coherent with prior research methodology (Song, Thomas and Yi 

2010). The value relevance of fair value hierarchy levels hypothesis is based on the 

explanatory powers of share prices and fair values of assets and liabilities and net income 

using the modified Ohlson model (1995). The employed model is frequently used in the 

relevant literature along with its subsequent refinements (Feltham and Ohlson 1995; 1996; 

Ohlson 1999). The Ohlson model, as all models, is grounded on simplifying assumptions that 

permit simplifying representations of the complex real world. Ohlson’s (1995) equity 

valuation model has been studied extensively because of its significance in the assessment of 

stock price over a prolonged period and the prediction of the future stock price. 

Notwithstanding, this model is selected since it is an established and well-established 

valuation theory that is the basis for much extant empirical accounting capital market 

research. The model considers that firm value is a linear function of the book value of equity 

and the present value of expected future abnormal earnings. Moreover, it assumes perfect, 

complete and therefore efficient capital markets, but permits imperfect product markets for 
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a finite number of periods. Firm value can be re-expressed as a linear function of equity book 

value, net income, dividends, and other information; however, the persistence of abnormal 

earnings enters the model nonlinearly. In addition, it assumes linear information dynamics, 

meaning that only accounting amounts summarise information used by investors when 

setting share prices, therefore the reported amounts are implicitly assessed by investors. This 

model and its modifications will be used to investigate the first and the second hypotheses of 

the research questions. The equation used is the following: 

 

𝑃𝑅𝐶 , = 𝑎 + 𝑎 𝑁𝐹𝑉𝐴 , + 𝑎 𝐹𝑉𝐴1 , + 𝑎 𝐹𝑉𝐴2 , + 𝑎 𝐹𝑉𝐴3 , + 𝑎 𝑁𝐹𝑉𝐿 , +

𝑎 𝐹𝑉𝐿1 , + 𝑎 𝐹𝑉𝐿2 , + 𝑎 𝐹𝑉𝐿3 , + 𝛽 𝑁𝐼 , + 𝜀 ,                                                  (1) 

            

All variables in the equation are per-share numbers. The dependent variable, PRC, is the price 

per share for each year and each bank. The independent variables are defined as follows: i) 

NFVA (NFVL) is the non-fair value assets (liabilities); ii) FVA1 (FVA2) (FVA3) is the fair value 

assets using level 1 (level 2) (level 3) inputs; iii) FVL1 (FVL2) (FVL3) is the fair value liabilities 

using level 1 (level 2) (level 3); iv) NI, is income before extraordinary items for common 

shareholders. All variables are per share numbers in order to eliminate bank size differences. 

Barth and Clinch (2009) studied the ways of reducing the scale effects (inference effects of 

firm size) when implementing the modified Ohlson model. They provide evidence that share-

deflated specifications - as opposed to equity book value-deflated, lagged price-deflated, 

returns, or equity market value-deflated specifications - perform the best in reducing scale 

effects. The observations are based on annual inputs of the financial years 2013-2016 

inclusive. 

The coefficients of level 1 and level 2 assets (liabilities) are each expected to be around 1 (-1) 

since both these categories are considered more reliable and investors are expected to assign 

a euro-for-euro value to these amounts. The coefficient of level 3 assets (liabilities) is 

expected to be less than 1 (-1) due to the predicted limited reliability of those assets. The 

same theoretical coefficient (F) values are also used in Song, Thomas and Yi (2010) as a 

benchmark for their statistical testing and are used under the simplifying assumptions of 

market efficiency and valuation model proper specification.  The studies of Kolev (2009) and 
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Goh et al. (2015) also perform a Wald test for equality of coefficients that test the same 

coefficient prices. The coefficient of 1 (-1) for assets (liabilities) suggests that there is no 

mispricing i.e. that investors price each euro of a reported fair value asset at a euro.  

The second question to be answered is whether there is a time-trend identified in the 

assumption of the first hypothesis. To answer that question, the equation is tested as a time-

series, following Goh et al. (2015). The regression is evaluated separately for each year 

starting from 2013, ending in 2016, to identify the value relevance of fair values and identify 

trends in investors’ beliefs. 

The third question is a robustness test checking the influence of the size parameter in the 

equation, seeking to mitigate concerns that bank size may influence investors opinion on the 

value relevance of the possessed assets. This parameter permits investigating whether 

investors consider that bank size is an important factor influencing their judgment. Possible 

differences in the value relevance are attributed to bank characteristics differences rather 

than differences in the fair value levels. The EBA bank size definition is followed in the 

research to categorize banks i.e. asset-based criteria for size classifications: small when assets 

≤ €10 Bn, medium when €10 Bn < assets ≤ €100 Bn, large: €100 Bn < assets ≤ €200 Bn and 

very large: assets ≥ €200Bn. One could expect that investors consider level 3 valuations from 

smaller banks as less reliable.  

The fourth question is also a robustness test considering the bank strength parameter to 

identify whether investors consider this factor in their value relevance judgment. The 

justification for the concern is whether investors believe that the strength of a bank’s capital 

ratio may be correlated with managers’ choice of valuation levels, indicating a bias towards 

specific results. The strength of the bank is measured by the highest quality of Tier 1 capital, 

called common equity tier 1 (CET1) capital. Banks are classified as either high or low, 

comparing their yearly CET1 ratio to the sample median CET1 ratio. It is anticipated that 

investors consider stronger banks to have more value relevant valuations.   
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5.4. Methodology for Hypothesis 2 

 

In the second hypothesis the thesis investigates how stronger corporate governance can 

mitigate investors’ perception of the estimation errors and bias which are inherent in fair 

value measurements. The second hypothesis is tested using the following regression for 

financial assets inspired by the methodology used in Song, Thomas and Yi (2010). In the 

modified Ohlson model a new standardized corporate governance score is created using 

factor analysis for all the corporate governance variables. Accounting research uses this 

methodology to summarize firm characteristics (Baik, Farber and Petroni 2009). The equation 

used is the following: 

 

𝑃𝑅𝐶 , = 𝑎 + 𝑎 𝑁𝐹𝑉𝐴 , + 𝑎 𝐹𝑉𝐴1 , + 𝑎 𝐹𝑉𝐴2 , + 𝑎 𝐹𝑉𝐴3 , +

𝑎 𝐹𝑉𝐴1 , ∗ 𝐺𝑂𝑉𝑅𝐴𝑁𝐾 + 𝑎 𝐹𝑉𝐴2 , ∗ 𝐺𝑂𝑉𝑅𝐴𝑁𝐾 + 𝑎 𝐹𝑉𝐴3 , ∗

𝐺𝑂𝑉𝑅𝐴𝑁𝐾 + 𝑎 𝑁𝐹𝑉𝐿 , + 𝑎 𝐹𝑉𝐿1 , + 𝑎 𝐹𝑉𝐿2 , + 𝑎 𝐹𝑉𝐿3 , + 𝛽 𝑁𝐼 , +

𝛽 𝐺𝑂𝑉𝑅𝐴𝑁𝐾 + 𝜀 ,                                                                                               (2) 

 

The definitions of the variables which are common with those of equation (1) are provided in 

the description paragraph of Hypothesis 1. All variables in the equation are per-share 

numbers. In order to test equation (2), a factor analysis is conducted, and two new variables 

are created as the result of the factor analysis. The first variable is the “GOVSCORE”; which is 

the standardized corporate governance score provided from the factor analysis of the 

corporate governance measures described in the next paragraph. The second variable is the 

“GOVRANK” which is created as the decile rank (0-9) of GOVRANK divided by “9”. Only the 

assets are multiplied by the GOVRANK factor since the liabilities’ importance in the sample is 

very limited (7%). 

The thesis combines some corporate governance measures already used in the study of Song, 

Thomas and Yi (2010) and Kolev (2009) (points 1 & 3) and additional variables that are 

introduced based on the specifics of the European banking sector so as to empower findings 

(points 2, 4 & 5). 
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1. CG_IND_BOARD_MEMBERS_%: Board independence variable is measured as the 

number of independent board members divided by the number of total board 

members.  

2. CG_BOARD_SKILLS_%: Board Skills variable measures the percentage of board 

members who have either an industry specific background or a strong financial 

background divided by the number of total board members. 

3. CG_AUDIT_EXP: Audit committee financial expertise variable answers True/False to 

the question “Does the company have an audit committee with at least three 

members and at least one "financial expert" within the meaning of Sarbanes-Oxley?” 

4. CG_AUDIT_IND: Audit independence management variable answers True/False to the 

question “Does the company report that all audit committee members are non-

executives?” 

5. CG_EXT_CONSULT: External consultant variable answers True/False to the question 

“Do the board or board committees have the authority to hire external advisers or 

consultants without management's approval?” 

 

Prior research has shown that banks which have independent members, financially educated 

directors and external consultants, in both boards and audit committees, are less likely to 

participate in financial reporting manipulations and biases. The correlation coefficients on the 

interaction with GOVRANG are expected to be positive if investors believe that the 

information asymmetry between themselves and managers is mitigated for banks with high 

quality corporate governance. 

The assumption that corporate governance variables remain constant throughout each year 

is made. All studentized residuals greater than “l2l” were deleted from the final regression as 

outliers. The basic idea is to delete the observations that are considered outliers and refit the 

regression model on the remaining n–1 observations. 

Fair valued liabilities are not included in the equation since their importance is limited due to 

their low frequency, note that all FVL are around 7%, therefore investors do consider these 

valuations in their judgment but their contribution to their final decision is limited. 
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5.5. Methodology for Hypotheses 3 and 4 

 

5.5.1. General framework Hypotheses 3 and 4 

 

Hypotheses 3 (H3) and 4 (H4) focus on the quality of the financial statements and therefore 

are tested using the same methodology. 

As far as the time period is concerned, when testing the H3 the sample is separated into two 

different time-periods, and relevant groups, whereas for H4 the analysis is performed on a 

year-by-year basis.  

As regards testing H3, the time period under study is divided into the following two sub-

periods; the pre (2009-2012) and post (2013-2015) fair value hierarchy (FVH) adoption. The 

thesis defines these specific two sub-periods in order to analyse, among other factors, the 

influence and role of the fair value hierarchy to the quality of the financial statements since 

IFRS 13 has been mandatorily implemented in all listed banks as from financial year 2013. The 

reasoning behind it is that the introduced additional disclosures require investors to put 

additional effort and have specific knowledge in order to be able to understand, analyze and 

utilize the additional information provided to them. Banks resources are also severely 

affected by the new disclosure requirements. The influence on banks is that they need extra 

funding to complete the level 3 fair value valuations (when the hierarchy analysis is provided 

by external evaluators) or additional effort and knowledge from managers’ site (when 

valuations are performed internally). The sample contains banks that have also voluntarily 

implemented the fair value hierarchy in their financial statements, even before the 

mandatory date, taking into consideration that this implementation may not have followed 

the strict and precise rules that were mandatory to be implemented after year 2013. 

When testing the H4, the sample is tested separately for each annual period starting from the 

year 2008 until the year 2015 inclusive. The sample for this hypothesis contains all the 

European listed banks included in the sample, following the year 2008 financial crisis. The 

specific year has been chosen as a starting point of the analysis since the crisis influenced the 

banking industry more than any other therefore it is interesting to analyze whether 
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constituents have internalized the extra cautiousness, improved the quality of their reported 

financial statements over time and how investors and stakeholders recognize those changes.  

There are two methods used to derive the necessary statistical data; first the traditional OLS 

regression and second the bootstrap method. The basic idea of bootstrapping is to repeat the 

regression of a given sample over and over again and then obtain the estimated sampling 

distributions of the parameters of interest so as to eliminate assumptions of normality for the 

distributions. Both methods are used in the thesis. The OLS method is presented in the main 

part and the bootstrap method is analytically described in the supplementary analysis part 

7.2.3; in addition, both methods are presented in Annex 2.  

The method used to minimize the effect of outliers in the data used in this part is winsorizing 

for H3 and residuals for H4 (more analytically explained in 6.3.1.). When winsorizing is 

implemented the first step is to run the regression and detect the outliers of each variable 

that is included in the regression. Then, from the table of extreme cases of each variable, the 

highest and the lowest 5% of the values are corrected assigning the outlier a lower weight 

and a higher weight respectively. The procedure is repeated for each variable included in the 

regressions apart from the dummy variables.  

The methodology used to test the hypothesis 3 defines higher accounting quality 

operationalized as having 1) less earnings management, 2) more timely loss recognition and 

3) higher value relevance of accounting amounts. 

Following prior research (Lang, Raedy and Yetman 2003; Leuz 2003; Lang, Raedy and Wilson 

2006; BLL 2008; Kythreotis 2014) the sample is examined in pairs of groups/years. This 

approach to comparing accounting quality metrics assumes that the metrics for the banks 

within each group/year are drawn from the same distributions. In each metric, the differences 

are tested using a t-test based on the empirical distribution of the differences, a Chow test to 

evaluate differences in the coefficients of the models69  and a Cramer test to identify R2 

differences. The only exceptions are the tests for the frequency of small positive (1.2.) and 

large negative (2.) net income for which the significance of regression coefficients (beta) is 

tested. Differences in the statistics are interpreted as evidence of differences in accounting 

quality. The accounting quality metrics used are constructed based on panel data.  

 
69 Chow test Critical F value calculations:  https://www.danielsoper.com/statcalc/calculator.aspx?id=4 
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Equations (3 – 10) are estimated to test the validity of the H3 by comparing the pre to the 

post- fair value hierarchy (FVH) implementation years. The FVH variables are introduced in all 

the equations since the fair value influence is the factor of interest in this analysis. In addition, 

a common sample, that contains both periods, is maintained to calculate necessary statistics 

for some of the metrics examined.   

Equation (11) is estimated to verify the validity of H4. It includes the entire available sample 

and examines the accounting quality of financial statements over time from a value relevance 

perspective.  

 

5.5.2. Earnings management 

 

Earnings management is tested with two metrics; earnings smoothing and managing towards 

positive earnings.  

 

5.5.2.1. Earnings smoothing 

 

Regarding earning smoothing it is expected that firms in the post FVH adoption period will 

have managed earnings less since stricter reporting rules apply. Earning smoothing is tested 

in the following three ways: 

5.5.2.1.1. Variability (denoted as *) of the change in net income scaled by total assets (Lang, 

Raedy and Wilson 2006). A smaller variance of the change in net income is 

interpreted as evidence of earnings smoothing. Our earnings variability metric 

(ΔNI*) is defined as the variance of the residuals from the regression of change in 

net income (ΔNI) on the control variables. Those control variables are identified in 

prior research as controls for these factors (Ashbaugh 2001; Pagano, Roell and 

Zechner 2002; Lang, Raedy and Yetman 2003; Tarca 2004; Lang, Raedy and Wilson 

2006).  

𝛥𝑁𝐼 , = 𝑎 + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝐿𝐸𝑉 , +

𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐶𝐹 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , +
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𝑎 𝑋𝐿𝐼𝑆𝑇 , + 𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , +

𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , + 𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , +

𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , + 𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                           (3) 

 

The equation (3) is estimated twice; once for the period 2009-2012 (pre-FVH adoption) 

and once for the period 2013-2016 (post-FVH adoption). It is expected that in the post-

FVH period the variability of NI will be higher than in the pre-FVH period. The general 

model is employed in several studies (Leuz, Nanda and Wysocki 2003; Ewert and 

Wagenhofer 2005; BLL 2008).  

To compare the equality of the variances of the two residuals of ΔNI an independent 

sample t-test is used and the Levene's Test for Equality of Variances is commented 

upon. Levene's Test is frequently used in statistics to examine homogeneity of 

variance across samples. The result of this test is interpreted as follows i) if the 

significance value is greater than 0.05 (i.e., p > 0.05) then there is equality of variances, 

therefore there is no difference between the samples ii) if p < 0.05 then variances are 

unequal and there is no homogeneity of variances. 

 

5.5.2.1.2. Earning smoothing second metric is based on the mean ratio of the variability of 

the change in net income to the variability of the change in operating cash flows 

(ΔNI* / ΔCF*). This metric tries to control for the fact that firms with more volatile 

cash flows frequently have more volatile net income. If firms use accruals to 

manage earnings, then the variability of ΔNI (ΔNI*) should be lower than that of 

ΔCF (ΔCF*). The variability of ΔCF* is the variance of groups of residuals from 

equation (4). The resulting second metric is the ratio    
∆𝑁𝐼

∗

∆𝐶𝐹
∗ . For consistency 

reasons, when testing the H3, ΔCF is calculated by the following equation since it 

can also be influenced by the same variables as ΔNI. 
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𝛥𝐶𝐹 , = 𝑎 + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝐿𝐸𝑉 , +

𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐶𝐹 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , +

𝑎 𝑋𝐿𝐼𝑆𝑇 , + 𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , +

𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , + 𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , +

𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , + 𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                           (4) 

 

The equation (4) is estimated twice; once for the period 2009-2012 (pre-FVH 

adoption) and once for the period 2013-2016 (post-FVH adoption). It is expected 

that in the post-FVH period there will be less earnings management thus the 

variability of NI will be higher than in the pre-FVH period. This prediction is 

supported by several studies (Ball and Shivakumar 2005; 2006; BLL 2008). The 

same method as in the previous metric is used; the two residuals derived from 

equation (3) are divided by the two residuals derived from equation (4) in order to 

obtain the required ratio. An independent sample t-test is run, and the Levene's 

Test for Equality of Variances is commented upon to evaluate the equality of 

variances of the two ratios. 

 

5.5.2.1.3. The last metric for earning smoothing is based on the partial Spearman correlation 

of accruals (ACC*) and cash flows (CF*). Following previous studies (Lang, Raedy 

and Yetman 2003; Leuz, Nanda and Wysocki 2003; Ball and Shivakumar 2005; 2006; 

Lang, Raedy, and Wilson 2006) it is expected that earnings smoothing exhibit a 

more negative correlation between accruals and cash flows. A more negative 

correlation is interpreted as indicating earnings smoothing because managers 

respond to poor cash flow outcomes by increasing accruals (Land and Lang 2002; 

Myers, Myers,and Skinner 2007). It is expected that in the pre-FVH period there 

will be more earnings smoothing exhibited in a more negative correlation between 

accruals and cash flows.  
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𝐶𝐹 , = 𝑎 + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝐿𝐸𝑉 , +

𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , + 𝑎 𝑋𝐿𝐼𝑆𝑇 , +

𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , +

𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , + 𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , +

𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                                                                    (5) 

 

and 

𝐴𝐶𝐶 , = 𝑎 + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝐿𝐸𝑉 , +

𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , + 𝑎 𝑋𝐿𝐼𝑆𝑇 , +

𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , +

𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , + 𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , +

𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                                                                    (6) 

 

The procedure used to evaluate this metric is the following; the first step is to run the 

regressions of the equation (5) for accruals and equation (6) for cash flows and save 

the respective residuals (ACC* and CF*) as variables. Each equation is estimated twice; 

once for the pre-FVH and once for the post-FVH adoption period.  

The second step is to calculate the Spearman correlation between the two residuals, 

derived from step 1 separately for each group. The Spearman correlation (“rs” or the 

Greek letter “ρ”) is a nonparametric measure of the strength and direction of 

association that exists between two variables measured on at least an ordinal scale. 

The final step is to compare the Spearman correlation of the pre-FVH period to the 

Spearman correlation of the post-FVH period and use this outcome to comment upon 

H3. To calculate the last step a Fisher r-to-z transformation70 and a t-test for non-

parametric data (i.e. data that are not required to fit a normal distribution) are 

calculated.     

 
70 http://vassarstats.net/rdiff.html  
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5.5.2.2. Managing towards small positive earnings 

 

The reporting of small positive earnings as an expression of earnings management is 

verified by the small positive net income (SPOS). SPOS is the dependent variable in 

equation (7) that takes the value of “1” if net income scaled by total assets is between 

0 and 0.01 and the value of “0” otherwise (Lang, Raedy and Yetman 2003). Small 

positive net income is an indication of manipulation since managers prefer to report 

small positive earnings instead of negative ones. All other variables apart from the 

POST are the same as in equation (3); POST is a dummy variable that equals “1” for 

observations in the post-FVH adoption period and “0” otherwise. The regression 

coefficient of the POST is of interest in this part and therefore it is tested for 

significance. The base of the dummy variable is always “0” (which in this case counts 

for the pre-FVH period). A negative coefficient on the POST is an indication that in the 

period when dummy is “1” (is the post-FVH period) bank managers report less 

frequently small positive amounts than in the pre-FVH period which is an indication of 

manipulation. The regression of equation (7) is calculated to assess the H3. 

 

𝑆𝑃𝑂𝑆 , = 𝑎 + 𝑎 𝑃𝑂𝑆𝑇 , + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , +

𝑎 𝐿𝐸𝑉 , + 𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , +

𝑎 𝑋𝐿𝐼𝑆𝑇 , + 𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , +

𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , + 𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , +

𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , + 𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                           (7) 

 

5.5.3. Timely loss recognition  

Timely loss recognition is measured by an indicator variable of large negative net 

income (LNEG) (BLL 2008). LNEG takes the value of “1” if annual net income scaled by 

total assets is less than -0.05 and “0” otherwise. In the literature, the usual threshold 
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for LNEG is under “-0.2”; notwithstanding the sample examined in the thesis contains 

strictly regulated banks and the data collected show that the ratio between the net 

profit and total assets is in most cases close to zero; therefore following Dobre, Brad 

and Ciobanu (2015) this threshold level is set at “-0.05”. Similar to the test for small 

positive earnings (1.2.), the POST variable is used; it is defined as “1” for observations 

in the post-FVH adoption period and “0” in the pre-FVH adoption period.  It is argued 

that higher quality reporting exhibit large losses on a higher frequency since the latter 

are recognized when they occur instead of being deferred to future periods. The 

regression coefficient of the POST is tested for significance. A positive POST coefficient 

is an indication that in the post FVH period banks recognize large losses more 

frequently (dummy equals “1”). The regression of equation (8) is calculated to assess 

the H3. 

 

𝐿𝑁𝐸𝐺 , = 𝑎 + 𝑎 𝑃𝑂𝑆𝑇 , + 𝑎 𝑆𝐼𝑍𝐸 , + 𝑎 𝛥𝑅𝑂𝐸 , + 𝑎 𝐸𝐼𝑆𝑆𝑈𝐸 , +

𝑎 𝐿𝐸𝑉 , + 𝑎 𝐷𝐼𝑆𝑆𝑈𝐸 , + 𝑎 𝛥𝑅𝑂𝐴 , + 𝑎 𝐴𝑈𝐷 , + 𝑎 𝑁𝑈𝑀𝐸𝑋 , +

𝑎 𝑋𝐿𝐼𝑆𝑇 , + 𝑎 𝐶𝐿𝑂𝑆𝐸 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , +

𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝑇𝐼𝐸𝑅 1𝐶𝑅 , + 𝑎 𝐷𝐸𝐹𝐴𝑈𝐿𝑇 , + 𝑎 𝐿𝐸𝐺𝐴𝐿 𝑇𝑅𝐴𝐷𝐼𝑇𝐼𝑂𝑁 , +

𝑎 𝑇𝑅𝐴𝑁𝑆𝑃𝐴𝑅𝐸𝑁𝐶𝑌 , + 𝑎 𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡300 , + 𝜀 ,                     (8) 

 

5.5.4. Value relevance  

 

The value relevance metric is based on the following three metrics and follows the BLL 

(2008) methodology on the two-stage regressions to eliminate any country-specific 

differences. Following prior research (Lang, Raedy and Yetman 2003; Leuz, Nanda and 

Wysocki 2003; Lang, Raedy and Wilson 2006) it is argued that higher quality earnings 

are more value relevant. 

 

5.5.4.1. Value relevance metric 1:  stock price 
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The first metric of value relevance is based on the explanatory power from a 

regression of stock price on net income and equity book value. The price regression is 

based on a two-stage regression. First, stock price, P, (measured by taking the prices 

six months after fiscal year end following prior research (Lang, Raedy and Yetman 2003; 

Lang, Raedy and Wilson 2006) is regressed on the country fixed effect indicator 

variable. Then, the residual produced from the first stage regression is regressed on 

the following second stage regression  

 

𝑃 ,
∗ =  𝑎 + 𝑎 𝐵𝑉𝐸𝑃𝑆 , + 𝑎 𝑁𝐼𝑃𝑆 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , +

𝑎 𝐹𝑉𝐴 𝐿3 , + 𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , + 𝜀 ,      (9) 

 

where P* is the residual from the first stage regression, BVEPS is the book value per 

share, and NIPS is net income per share. The pre and the post-FVH periods’ R2 values 

are derived from the second stage regressions and are manually tested for significance 

using a Chow test (Dobre, Brad and Ciobanu 2015). The specific test examines whether 

the true coefficients in two linear regressions on different data sets are equal. It is 

commonly used in time series analysis to test for the presence of a structural break at 

a specific period. The Chow test uses the following equation which is tested for 

significance. The test follows an F-distribution 71  with k and N1+N2-2K degrees of 

freedom.  𝐹 =  
( )

𝐾
( )

( )

  . As far as the rest of the factors are concerned, Sc is the sum 

of squared residuals from the combined data (figures taken from SPSS ANOVA table 

Residual - Sum of Squares), S1 (S2) is the sum of squared residuals from the first (second) 

group, N1 and N2 are the numbers of observations in each group and K is the total 

number of parameters (for 5.5.4.1. K equals 9 and for 5.5.4.2. and 5.5.4.3. K equals 8). 

It is expected that banks in the post-FVH period exhibit significantly higher value 

relevance (higher R2) of net income and equity book value than in the pre-FVH period. 

The Cramer (1987) test is calculated to identify the statistical significance of the 

difference between two the R2. 

 
71 F- Critical value calculations:  https://www.danielsoper.com/statcalc/calculator.aspx?id=4 
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5.5.4.2. Value relevance metric 2:  good news  

5.5.4.3. Value relevance metric 3:  bad news  

 

The second and third metrics of value relevance are connected. For each of the 

abovementioned three different sample groups (pre-FVH period, post-FVH period and 

the whole period under investigation), two metrics are regressed; one for good news 

and one for bad news. According to Basu (1997), good (bad) news observations are 

those for which RETURN is positive (negative). Accounting quality is supposed to be 

influenced more by the bad news since in that case, managers have the incentive to 

manage earnings (Ball, Kothari and Robin 2000); consequently, the earnings-returns 

relation will be estimated separately for positive and negative RETURN observations. 

According to Lang, Raedy and Wilson (2006), RETURN variable is measured as the 

natural logarithm of the ratio of the stock price three months after fiscal year-end 

relative to the stock price nine months before fiscal year-end, adjusted for dividends 

and stock splits. The sample is separated in “positive” and “negative” RETURN 

observations.  

To calculate the “Good news” value relevance metric the two-stage regression 

methodology is used. The first stage regression is calculated to obtain a measure of 

net income per share divided by beginning of year price (NI/P) that is unaffected by 

mean differences across countries so the sample is regressed on country fixed-effect 

indicator variable and the relevant standardized residual is saved. The second stage is 

to regress the aforementioned residual from the first-stage regression [𝑁𝐼/𝑃]∗   on 

the annual stock return (RETURN). The R2 value commented upon is derived from the 

second stage regression. The difference of significance between the two periods’ R2 is 

manually tested for significance using a Chow test (Dobre, Brad and Ciobanu 2015).  

The procedure followed for the “Bad news” value relevance metric is exactly the same 

as for the “Good news”.  

The Basu good/bad news regression of equation (10) is calculated in both cases to 

assess the H3. 
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[𝑁𝐼/𝑃] ,
∗ =  𝑎 + 𝑎 𝑅𝐸𝑇𝑈𝑅𝑁 , + 𝑎 𝐹𝑉𝐴 𝐿1 , + 𝑎 𝐹𝑉𝐴 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , +

𝑎 𝐹𝑉𝐿 𝐿1 , + 𝑎 𝐹𝑉𝐿 𝐿2 , + 𝑎 𝐹𝑉𝐴 𝐿3 , + 𝜀 ,        (10) 

 

It is expected that in the pre-FVH period the value relevance of net income and equity 

book value will be lower (having lower R2) than in the post-FVH period for both good 

and bad news periods since the accounting quality of financial statements is expected 

to have improved over time.  

 

5.5.4.4. Value relevance through time (H4) 

 

Value relevance studies use various valuation models to structure their tests and 

typically use equity market value as the valuation benchmark to assess how well 

particular accounting amounts reflect information used by investors (Barth, Beaver 

and Landsman 2001). In order to test H4, bank data are examined for value relevance 

on year by year basis using the relative approach. Similar to 5.5.4.1, the equation that 

tests the relevance through time is based on the explanatory power from a regression 

of stock price on net income and equity book value (excluding the fair value levels 

contribution to the equation). The procedure followed is the same as for H3. First, 

stock price, P, measured by taking the stock prices six months after fiscal year, is 

regressed on the country fixed effect indicator variable. Secondly, the residual variable 

produced from the first stage regression is regressed on the following second stage 

regression which is estimated for each year separately. In addition, an overall 

regression is estimated to comment on the period as a whole. 

 

𝑃 ,
∗ =  𝑎 + 𝑎 𝐵𝑉𝐸𝑃𝑆 , + 𝑎 𝑁𝐼𝑃𝑆 , + 𝜀 ,      (11) 

 

where P* is the residual from the first stage regression, BVEPS is the book value per 

share, and NIPS is net income per share.  
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The relevant R2 values are derived from the second stage regressions. The test used to 

verify the validity of hypothesis (4) relates not to the coefficients of each accounting 

amount, per se, but to the explanatory power of the model used to evaluate the value 

relevance through time (Lang, Raedy and Yetman 2003; Lang, Raedy and Wilson 2006; 

BLL 2008) and is based the estimation of R2 standard deviations (Cramer 1987).  The 

afore-mentioned studies suggest that higher quality earnings are more value relevant 

and will be interpreted as such in the thesis as well.  

The Cramer test is used to identify the statistical significance of the difference between 

two R2.  The comparison of R2 between the two samples is performed through the 

following statistical test  𝑇 =  
( )

 . Moreover, the standard error (SE) is 

automatically calculated in SPSS under table ‘Model Summary’ labeled ‘Std. Error of 

the Estimate’ when running the regression (along with R, R2 and Adjusted R2).     

 

5.5.5. Variable definitions for H3 and H4 

 

In this section, the variables that are used to test the validity of hypotheses 3 and 4 control 

for factors that may influence the outcome are outlined. The appropriate proxies are adopted 

as control factors to test management’s ability to manipulate the financial statements and 

evaluate the effect of FVA through time. Those control factors are summarized in categories 

that may influence FVA directly (i.e. fair value levels) or indirectly (i.e. profitability and 

performance indicators, liquidity and information risk). In addition, factors that control for 

the country (i.e. legal tradition, transparency and regulatory framework) and market specific 

areas (stock market volatility, primary stock index trade) are included in the analysis. All 

variables have been used in relevant published research.  

 Bank Size: Prior research indicates that firm size is an important determinant for the 

business model and the information environment of financial institutions, due to, 

among other things, resource availability and market power (Barth 1994; Eccher, 

Ramesh and Thiagarajan 1996; Khurana and Kim 2003; Nissim 2007). Khurana and Kim 

(2003) in particular test the relative information content of fair value disclosures 

versus historical cost and find that the former is more informative for large rather than 
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for small bank holding companies. They conclude that the results are consistent with 

the notion that fair values are more value relevant. In addition, bank size should be 

positively associated with levels since banks often hire an external evaluator to 

estimate their fair value level 3 assets. Larger banks can bear the cost of an 

independent estimators’ company (Emrick 2006). This variable is measured by 

calculating natural logarithm of market capitalization as of the end of the year. 

  

 Growth rate/ Profitability  - ΔROA %: The return on assets (ROA) ratio is perhaps the 

most important single ratio in comparing the efficiency and operational performance 

of banks as it looks at the returns generated from the bank's assets. ROA is calculated 

as net income divided by total assets. In order to measure profitability and growth in 

the banking industry most researchers use ROA (Blackwell, Brickley and Weisbach 

1994) or the percentage change in ROA ratio. The percentage change in ROA is used 

because the expected level of ROA varies in the cross-section (Lambert and Larcker 

1987; Blackwell, Brickley and Weisbach 1994; Barber and Lyon 1996). This cross-

sectional variation is due to differences in unrecorded goodwill, asset quality, and 

other factors that are not related to fair value levels. By using the change in ROA 

instead of its level, the effect of firm-specific factors is mitigated. 

 

 Performance measure – ΔROE %: Although ROA provides useful information about 

bank profitability, bank’s owners (equity holders) are more concerned about how 

much the bank is earning on their equity investment. This amount is measured by the 

return on equity (ROE), calculated as net income divided by total equity capital. High 

ROE is considered a good indicator apart from the cases when a bank is highly 

leveraged. For the abovementioned reasons, the percentage change in ROE is used. 

 

 Liquidity/ Default risk: in banks is captured by the following two variables. The first 

measure is the Tier 1 capital ratio (variable: Tier 1 CR). In general firms with relatively 

lower Tier 1 capital ratio are likely to be in a weaker liquidity position and might have 

to raise additional capital. The second measure is related to the actual credit by 

Standard & Poor's (variable: DEFAULT RISK). The S&P domestic long-term issue credit 

rating is recorded from “1” (for B-) to “16” for (AAA).   
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 Information Risk: is measured by the two following variables. The first is whether the 

bank is audited by a Big 4 audit firm (variable: AUD). The value of “1” is given if the 

bank is audited by a big audit firm and the value of “0” if otherwise. This is the most 

common variable used in scholarly articles to describe information risk since financial 

statements that are audited by big 4 firms are considered more trustworthy and 

reliable. In addition, conclusions are drawn about the possible relation between the 

use of big 4 auditors and the percentage of each fair value hierarchy level. Altamuro 

and Zhang (2013) found that fair value adoption is significantly positively correlated 

with the probability of level 3 classifications and the choice of big 4 audit firms. 

Nonetheless, the specific article does not comment if any relation exists between the 

two independent factors i.e. levels’ classification and auditors. The second variable 

used to control for the information risk is XLIST. It is a dummy variable that relates to 

the FTSEurofirst 300 stock index and is included in the analysis to appropriate control 

for the possibility that the stock prices of the banks may be sensitive to the exchanges 

they are listed on. XLIST takes the value of “1” if the bank is listed on the FTSEurofirst 

300 index and “0” otherwise.   

 

 Legal tradition: Laws in different countries are taken from two broad traditions (La 

Porta et al. 1998) “common” law - which is prevalent in Anglo-Saxon countries (UK and 

Ireland) - and “civil” law (the rest of EU countries) (variable: LEGAL TRADITION). 

Nowadays, the resulting legal systems reflect both the influence of these two 

traditions and the changes introduced by individual countries over time. Burgstahler, 

Hail and Leuz (2006) argue that strong legal systems are associated with less earnings 

management. Leuz, Nanda and Wysocki (2003) find that earnings smoothing is less 

pronounced in common law countries. Bentley and Franklin (2013) analyze different 

country cultures (the research included the EU countries among others) favoring risk 

disclosures and observe that Anglo-Saxon cultures are more favorable to disclose risk 

analysis than other international cultures. The incentive of insiders to acquire private 

control benefits and effectively expropriate outsiders is widespread around the world 

and is severely affected by a country’s legal structure (La Porta et al. 1999; 2000). 

Arnaboldi and Casu (2011) analyze the cultural features that some EU countries and 
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their banks share, based on the origin of the legal system and highlight that legal 

differences are still strongly embedded in national cultural identities and these seem 

to drive the majority of the difference in corporate governance arrangements. The 

notion that corporate governance is influenced by cultural values is largely accepted 

by economic theorists, policy makers and market practitioners (Stulz and Williamson 

2003; Beck, Levine and Loayza 2003; Pagano and Volpin 2005; Guiso, Sapienza and 

Zingales 2009; Tabellini 2010). La Porta et al. (1999) indicated that the efficiency of 

corporate governance rules differs between legal traditions and showed that 

common-law countries have a stronger legal protection of investor rights than civil 

law counties. Empirical research indicates, for example, that that the Anglo-Saxon 

system of common law proves more efficient in protecting shareholders' rights (La 

Porta et al. 2002; Gugler, Mueller and Yurtuglo 2003). FEE (2001) argues that large 

differences in legal environments can explain part of the differences in enforcement 

mechanisms, which relate to the institutional oversight systems. Even though the 

Regulation 1606/2002 on the application of International Accounting Standards and 

all the legal framework amendments strictly regulate all IFRS enforcement relevant 

issues, the aforementioned academic literature suggests that the contribution of the 

legal tradition is of importance to accounting-related research.   

 

 Regarding the regulatory environment: Bradshaw and Miller (2008) suggest that 

effective regulatory and litigation oversight is important in achieving harmonization of 

accounting standards. Countries with stronger investor protection enact and enforce 

accounting and securities standards in a way that reduces earnings management (Leuz, 

Nanda and Wysocki 2003). Country’s laws and regulations are highly correlated with 

a range of economic outcomes such as transparency and corruption in addition to the 

unofficial economy, stock market development, firm valuation, ownership structure, 

interest rate spread and private credit (La Porta, Lopez-de-Silanes and Shleifer 2008). 

Based the Country Corruption Index (2017) on country transparency and corruption72 

for the year 2016, countries in the sample are categorized as “high” or “medium” 

transparency to evaluate the way the differences in the regulatory environment 

 
72 https://www.transparency.org/news/feature/corruption_perceptions_index_2016  
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influences the quality of financial statements and IFRS implementation (variable: 

TRANSPARENCY). Countries characterized as having “High” transparency are those 

who, in the 2016 index, scored higher than 69 points and “Medium” those who scored 

between 41 and 69, over a maximum score of 90 points. In the sample there are no 

“Low” transparency countries, therefore, this category is omitted. 

 

 Market Volatility: is captured by the standard deviation of the leading market index 

FTSEurofirst 300 (variable: FTSEurofirst 300). The dummy variable for market volatility 

is given the value of “1” if the standard deviation of the FTSEurofirst 300 index of each 

particular year is above the median standard deviations of all years in the sample 

period and “0” if it is below the median. The specific index is selected since it measures 

the performance of Europe's largest 300 companies by market capitalization and 

many banks that are included in the final sample are constituents of this index.  

 

 Change in net income (ΔNI): is the change in net income where net income is scaled 

by end-of-year total assets. Databases provide several definitions for the net income. 

The amount used for the calculations is the “Net Income Before Extraordinary Items” 

since this is the amount used in most of the relevant published articles. 

 

 Change in operating cash flows (ΔCF): is the change in operating cash flows, scaled by 

end-of-year total assets. It represents the net cash receipts and disbursements 

resulting from the operations of the bank and is retrieved from the consolidated 

statement of cash flow. It includes but is not restricted to the sum of “Funds from 

Operations”, “Funds from/for working capital” and “Funds from/Used for Other 

Operating Activities and Extraordinary Items”.  

 

 Annual net cash flow from operating activities (CF): represents the annual net cash 

flow from operating activities, scaled by end-of-year total assets. 

 

 ACC: variable is calculated as net income less cash flow from operating activities, 

scaled by end-of-year total assets. 
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 SPOS: is the small positive net income indicator. This indicator dummy variable equals 

“1” if observations with annual net income scaled by total assets lay between 0.00 and 

0.01 and “0” otherwise. A negative coefficient on SPOS indicates that, in the pre-FVA 

period, banks manage earnings toward small positive amounts more frequently than 

in the post-FVA period. 

 LNEG: accounts for the large negative net income. This dummy variable is an indicator 

that equals “1” if observations with annual net income scaled by total assets are less 

than −0.05 and “0” otherwise. A positive coefficient on LNEG indicates that in the pre-

FVA period banks recognize large losses more frequently than in the pre-FVA period.  

 

 RETURN: is the natural logarithm of the ratio of the stock price three months after 

fiscal year-end to the stock price nine months before fiscal year-end, adjusted for 

dividends and stock splits. Since the study analyzes only banks that report their fiscal 

year end on 31st December this variable will use March 20xx / March 20xx-1 data. 

Good (bad) news observations are those for which RETURN is non-negative (negative).  

 

 P: is the price of the stock as of six months after fiscal year-end i.e. June. This time 

period is considered necessary in order to ensure that accounting information is 

available to the public and can be value relevant (Lang, Raedy and Yetman 2003; Lang, 

Raedy and Wilson 2006). 

 

 BVEPS: is the book value of equity per share, calculated as assets minus liabilities 

divided by the number of common shares. 

 

 LEV: is end-of-year total liabilities divided by end-of-year book value of equity 

(subtract liabilities from assets to arrive at book value).  

 

 EISSUE: is annual percentage change in common stock.  

 DISSUE: is annual percentage change in total liabilities.  
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 NUMEX: is the number of exchange listings.  

 

 CLOSE: is the percentage of closely held shares. 

 

 FVA L1, FVA L2, FVA L3, FVL L1, FVL L2 and FVL L3: are fair values of Level 1, 2 and Level 

3 assets and liabilities respectively deflated by total assets.  

 

 

5.6. Methodology for the set of Hypotheses 5 - 8 

 

This part of the methodology relates to the set of hypotheses 5 and hypothesis 6, 7 and 8 

since they all relate to procyclical book leverage and the contribution of various factors to it 

and therefore uses a similar methodology. To test these hypotheses, methods used in the 

studies of Laux and Rauter (2017) and Amel-Zadeh, Barth and Landsman (2017) have been 

implemented in the EU banking setting for the post financial crisis period. In addition, the 

suggestions of Acharya and Ryan (2016) regarding changes in GDP have been noted. The time 

period under investigation is the years 2009-2016 inclusive. Banking data were collected from 

Thomson Reuters and SNL Financial databases. Macroeconomic data had been retrieved from 

the Eurostat website. Information on the FTSEurofirst 300 index had been acquired from the 

FTSE Russell Company. 

The methodology used is the following. Firstly, the research analyzes the existence of 

procyclical leverage in European banks (H5.1.). Secondly, the relation between changes in 

total assets, economic conditions and market volatility with changes in book leverage is 

evaluated (H5.2 - H5.6). Thirdly, various accounting and regulatory factors are tested for 

possible contribution to leverage (H6 and H7). Fourthly, the study tests whether any 

procyclical leverage observed is attributed to change in a bank’s weighted average risk weight 

(H8).  

All empirical models are estimated using the ordinary least squares method and standard 

errors are adjusted for within-bank clusters following Petersen (2009). The Stata ado file 

written by Petersen is implemented in some articles of accounting research to account for 
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two dimensions of within-cluster correlation; a firm identifier (flcuster) and a time identifier 

(tcluster). When implementing this estimation procedure, the regression is run taking into 

consideration the aforementioned two dimensions when calculating the relevant standard 

errors. This approach allows for correlations among different firms in the same year and 

different years in the same firm. 

 

The first equation formulated to study whether banks exhibit procyclical leverage (Hypothesis 

5.1.) is the following:  

 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , + 𝛾 + 𝛿 + 𝜀 ,      (12) 

 

In this equation 𝛼 is the intercept, 𝛽 is the coefficient of interest which captures the relation 

between ΔTotal Assets and ΔBook Leverage, 𝛾  is the bank fixed effect, 𝛿  is the year fixed 

effect and 𝜀 , is the vector of regression disturbances. ΔBook Leverage is defined as 

ln(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 ) − ln(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 )⁄⁄ .  If leverage is on 

average procyclical, as prior research finds (Adrian and Shin 2010; 2014), then 𝛽 coefficient is 

expected to be positive and significant.  Albeit total assets enter the definition of book 

leverage, the positive relation between the changes in leverage and total assets is not datum 

and should be proved by the regression.  For illustration purposes suppose the following 

example; total assets, equity and debt all increase by 1%, then the book leverage ratio remains 

stable and the coefficient β on the above equation (relation between ΔBook Leverage and 

ΔTotal Assets) is zero despite the fact that total assets increased by 1%. However, coefficient 

𝛽 is positive in the case where total assets increase by 1%, debt increase by more than 1% 

and equity increases by less than 1%. 

To consider whether the change in book leverage increases as the economic conditions 

improve, the following regression model is estimated (Hypothesis 5.2):    

 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽∆𝐺𝐷𝑃 + 𝛾 + 𝜀 ,     (13) 
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The year 𝛿  fixed effect is not included in this nor the following equations since it is perfectly 

collinear with the variable ∆𝐺𝐷𝑃  and with the variable ∆𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡 300  which are both 

constant across all banks within each year examined. 

Hypothesis 5.3. evaluates how both parameters, change in total assets and change of GDP, 

influence the change in book leverage the following equation is formulated  

 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , + 𝜁∆𝐺𝐷𝑃 + 𝛾 + 𝜀 ,    (14) 

 

When the economy expands (contracts), i.e., ΔGDP>0 (ΔGDP<0), the bank has an initiative to 

buy (sell) assets.   

The next equation relates to Hypothesis 5.4.; it examines whether changes in total assets are 

positively related to the changes in GDP growth. It is possible for the bank assets to increase 

in a downturn and decrease in an upturn.  

 

∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , =  𝛼 +  𝛽∆𝐺𝐷𝑃 + 𝛾 + 𝜀 ,    (15) 

 

In the next two equations the economic condition parameter is been replaced by market 

volatility data to examine the same relations as in Hypotheses 5.2 and 5.4. from a stock 

market perspective (since 25 banks from the sample are trading in the FTSEurofirst 300 index 

and all sample contains listed banks). The Hypotheses 5.5., examined in the equation 16, 

investigates the way market volatility affects procyclical leverage 

 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽∆𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡 300 + 𝛾 + 𝜀 ,    (16) 

 

whereas Hypothesis 5.6. (equation 17) is used to identify whether the changes in total assets 

follow the fluctuations of market volatility as the latter is depicted in the FTSEurofirst 300 

index. It is expected that when the market expands (contracts), i.e., ΔFTSEurofirst300>0 

(ΔFTSEurofirst300<0), the bank has an initiative to buy (sell) assets.   



125 
 

  

∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , =  𝛼 +  𝛽∆𝐹𝑇𝑆𝐸𝑢𝑟𝑜𝑓𝑖𝑟𝑠𝑡 300 + 𝛾 + 𝜀 ,    (17) 

To examine Hypothesis 6 and 7, the researcher is been inspired by the paper of Laux and 

Rauter (2017) even though does not use the same equation. The following equation is used 

to conduct the analysis in the European banking environment for the time period of 2009-

2016. 

 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽 ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 ,  

+𝜁 ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙  𝑈𝑛𝑟𝑒𝑎𝑙𝑖𝑠𝑒𝑑 𝑔𝑎𝑖𝑛𝑠 𝐴𝐹𝑆 ,   

+�́� ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙  𝑈𝑛𝑟𝑒𝑎𝑙𝑖𝑠𝑒𝑑 𝑔𝑎𝑖𝑛𝑠 𝐴𝐹𝑆 ,  ∙ ∆   

+ 𝜃 ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 ,  

+ 𝜄 ∙́ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 , ∙ ∆   

+ �́� ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 ,  

+ 𝜆 ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 , ∙ ∆   

+ �́� ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝛥𝑅𝑖𝑠𝑘 𝑊𝑒𝑖𝑔ℎ𝑡 ,  

+ �́� ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝛥𝑅𝑖𝑠𝑘 𝑊𝑒𝑖𝑔ℎ𝑡 , ∙ ∆   

+𝜉 ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ,  

+�́� ∙ ∆𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ∙ 𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , ∙ ∆   

+ �́� ∙ 𝛥𝐺𝐷𝑃 , + �́� ∙ 𝑈𝑛𝑟𝑒𝑎𝑙𝑖𝑠𝑒𝑑 𝑔𝑎𝑖𝑛𝑠 𝐴𝐹𝑆 ,  + �́� ∙ 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 ,  

+ �́� ∙ 𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 , +  �́� ∙ 𝛥𝑅𝑖𝑠𝑘 𝑊𝑒𝑖𝑔ℎ𝑡 , +  �́� ∙ 𝐵𝑎𝑛𝑘 𝑠𝑖𝑧𝑒 ,  

+ �́� ∙ 𝑞 , + 𝜓 ∙ 𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , + �́� ∙  ∆  +  Α ∙ 𝛥𝐺𝑜𝑜𝑑𝑤𝑖𝑙𝑙 , +  𝜀 ,  

                                                                                                                                                (18) 

As regards the 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑔 𝐼𝑡𝑒𝑚𝑠 , , the focus is on the following two factors; the change in 

net unrealized gains and losses of AFS securities and net income as they both have a negative 

effect on leverage. Net income affects book equity and regulatory capital. The focus of the 

analysis is on the AFS securities since they are by far the largest (and for many banks the only) 
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security class that is recognized at fair value. At the end of the period, all the unrealized gains 

of AFS securities remain off the income statement until the stocks’ gain is realized; until then 

they are recorded on the Accumulated Other Comprehensive Income. Changes of unrealized 

gains and losses of AFS debt securities are recognized in the statement of comprehensive 

income, their only effect is on book equity73; they do not affect regulatory capital (unless the 

securities are sold or OTTI). If the coefficient of the interaction term with unrealized gains and 

losses of AFS securities is insignificant, changes in fair values (market values) of these 

securities are not associated with stronger procyclicality. For expositional purposes, all 

accounting items are normalized by lagged total assets and are multiplied by 1.000. 

The 𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑜𝑟𝑦 𝐼𝑡𝑒𝑚𝑠 , ( ) which are included in the analysis are three and are defined as 

follows: i) the lagged total regulatory capital ratio is calculated as the total amount of capital 

(Tier 1 + Tier 2) to risk-weighted assets and is expressed as a percent. According to the EU 

regulation and the Basel I Accord, this ratio should be minimum 8% as from 2014 for a bank 

to be considered adequately capitalized. If regulatory capital is high and book leverage is low, 

banks are less forced to increase leverage when they expand such that the relation between 

ΔTotal assets and ΔLeverage can be stronger. ii) the ∆Risk Weight is calculated as a log 

difference of change in average risk-weighted assets and is also expressed as a percent. The 

average risk-weighted assets variable is defined as total risk-weighted assets to total assets. 

When interacting ∆Risk Weight with ∆Total Assets, it is important to distinguish between 

increases and decreases in the balance sheet. If changes in average risk-weighted assets 

magnify procyclical leverage, the coefficient of the interaction term should be negative and 

significant when bank’s asset prices increase in value since a decrease in average risk-

weighted assets allows banks to increase leverage74. In contrast, when bank’s asset prices 

decrease in value, a positive and significant interaction term is consistent with banks using 

liquid assets with low risk-weights to repay debt. iii) lagged book leverage ratio. For 

expositional purposes, the ∆Risk Weight is multiplied by 100.  

 
73Unrealized gains and losses of trading assets go through net income and affect regulatory capital; nonetheless, 
most banks hold an extremely limited amount of these assets and their portfolio. That is the reason why even if 
unrealized gains or losses of all AFS securities are included in the sample tested, the statistical results will still 
remain the same. 
74 See example in Annex 3. 
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Additional control variables included in the regression are the following 1) 𝐵𝑎𝑛𝑘 𝑆𝑖𝑧𝑒 ,  2) 

𝑞 , is the lagged market capitalization to book equity and is used to capture the bank’s 

market value of equity and 3) ∆𝐺𝑜𝑜𝑑𝑤𝑖𝑙𝑙 ,
75is defined as (𝐺𝑜𝑜𝑑𝑤𝑖𝑙𝑙 , − 𝐺𝑜𝑜𝑑𝑤𝑖𝑙𝑙 , )/

(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , − 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 , ) and is used to control for mergers and acquisitions 

following the suggestion of Shaffer (2010).  

The interaction terms for each bank’s total asset expansions and contractions are separated 

to take into account potential non-linearities in effects. 

The last Hypotheses, H8, questions whether any procyclical leverage tested in H5.1. is 

attributable to the change of a bank’s weighted average risk weight. The hypothesis is tested 

using the following equation:   

 

∆𝐵𝑜𝑜𝑘𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽∆𝑇𝑜𝑡𝑎𝑙𝐴𝑠𝑠𝑒𝑡𝑠 , + 𝜈 ∙ 𝛥𝑉 , + 𝜀 ,   (19) 

 

where 𝛥𝑉 ,  is the annual change in the bank’s weighted average regulatory risk weight i.e. 

regulatory risk-weighted assets deflated by total assets. This variable is used since it reflects 

the change in the bank’s weighted average risk weight arising from changes in the bank’s 

portfolio of assets and also from changes in economic conditions.  

If the regulatory constraint is binding the prediction is that 𝛥𝑉 ,  will have a negative impact 

on ∆𝐵𝑜𝑜𝑘𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 ,  therefore it is expected that 𝜈 will be negative. The reason is that the 

risk weight factor is part of the numerator when calculating regulatory leverage (𝑅𝐿 =
∗ ) 

which as mentioned should remain at specific level. As was analytically presented in the 

Hypothesis part, the Hypothesis 5.1. is expected to prove that asset purchases (sales) are 

associated with increases (decreases) in leverage. Therefore, to maintain RL at the desired 

level the weighted average risk weight of the assets bought or sold should be less than the 

weighted average risk weight of the assets in a bank’s portfolio prior to the purchase or sale 

(𝑉 < 𝑉 ). 

 
75 The growth in goodwill of the surviving company strongly increases after mergers and acquisitions since the 
residual of the purchase price and book value of net assets is recognized as goodwill. The denominator of ΔTotal 
assets is included in the equation to eliminate the problem of zero goodwill results in many small banks.  
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In general, less risk-weighted assets are considered better. To justify that consider two 

financial assets with the same nominal value i) a corporate bond with a medium/long-term 

duration of a company presenting negative losses during the last three years, and a BBB rating 

and ii) a sovereign bond with a short-term duration of a country presenting a low systemic 

risk and an AAA rating. The first financial asset is riskier and will produce higher RWA 

compared to the second one. 
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6. Sample 

6.1. Justification why banking industry was chosen 

 

The sample of the research comprises listed bank companies of EEA countries. In particular, 

the research focuses on banks’ stock data, financial statements and financial instruments. 

Even though accounting for financial instruments apply to all firms required to file financial 

statements under US GAAP or IFRS fair values are most frequently used for financial assets 

and liabilities, therefore, over the last two decades, a significant amount of research has been 

focused on financial firms’ financial instruments.  In particular, the banking industry is chosen 

as the appropriate industry to test the hypotheses considering that even though the IFRS 13 

have to be applied by all companies engaged in financial instruments, it is likely to have a 

particularly strong effect on the banking industry, because banks recognize a substantial 

portion of their assets and liabilities at fair value. The study focuses only on the banking sector 

because data of FVA in general and levels in particular for non-financial firms are extremely 

limited in the available databases and also constitute very low percentage of total assets. The 

subject of the relevance of financial instruments for non-financial firms is rarely examined in 

the literature. One of the few papers that deal with this subject is the article of Gebhardt 

(2012). The article focuses in European large non-financial firms and concludes that the extent 

of fair value measurement by non-financial firms is small for financial assets and even smaller 

for financial liabilities. More specifically, the paper concludes that if scaled by total assets level 

3 financial assets and liabilities are only 0.3% each; thus, the critical level 3 measurements 

play a minor role and the possibility of manipulation is of limited importance.  

 

6.2. Data sources 

 

The data are collected from the Thomson Reuters Eikon, the BvD Orbis Bank Focus and SNL 

Financial databases. Macroeconomic data had been retrieved from the Eurostat website. 

Information on the FTSEurofirst 300 index had been acquired from the FTSE Russell Company 

(2017).  
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6.3. Sample selection 

 

The initial sample comprised of all the EEA listed bank companies as identified in the Thomson 

Reuters Eikon (n=245), the Bvd Orbis Bank Focus (n=304) and the SNL Capital IQ databases 

(n=139). In order to test the hypotheses that are set, the three samples were combined since 

many key variables were not available in the one or the other database based on each 

database orientation. For example, fair value hierarchy data were retrieved from SNL and 

corporate governance data were retrieved from Bankscope. Considering the fact that the 

construct of specific variables such as the market volatility requires the alignment of the fiscal 

year-end of all companies, companies with fiscal year-ends on any date other than December 

31 are eliminated (n=18). Banks that follow domestic standards (n=26) are excluded from the 

sample and those retained follow IFRS. Even though the EU legislation is specific on the 

standards that must be followed - in the databases from which the data were collected - was 

noted that certain Danish, Norwegian and German banks reported their annual financial 

statements following their domestic standards. The banks that ceased or started trading 

during the research period were excluded from the sample (n=22). Finally, for some banks, 

no sufficient data were provided in the screeners (n=12). The final sample studied consists of 

139 banks and 1251 total annual observations. Almost each hypothesis uses a partially 

different sub-sample. The reason is that, to be included in the sample tested, observations 

are required to have non-missing values for the variables included in each regression. Table 1 

delineates the sample selection process.  

Databases
Thomson Reuters Eikon 245
Bvd Orbis Bank Focus 304
SNL Capital IQ databases 139

Banks excluded from sample

Fiscal year-end on any date other than 31/12 18
Banks follow domestic standards 26
Banks stopped/begin trading during the period under research 22
Banks with no sufficient data provided 12
Final Bank Sample (1251 observations of each variable) 139

Table 1 
Bank Sample 2008-2016
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The bank sample included in each test alters depending on the specific hypothesis tested. For 

technical reasons when testing some hypotheses more years are included in the sample than 

for others; i.e. when testing hypothesis 1 one more year is included in the analysis compared 

to hypothesis 2.  

 

6.3.1. Outliers 

 

An outlier, in statistics, is an observation point that is distant from other observations. There 

are two reasons why an outlier may exist in a dataset. The first one is due to variability in the 

measurement (genuine outliers) and the second is due to experimental error. In case of a 

possible data error, the researcher should be able to correct the entry or exclude it from the 

data set. In case of a genuine outlier, the researcher should identify and decide whether the 

wild outlier will be included in the research outcome (having the possibility to potentially 

distort the research outcome) or excluded from the dataset (Smith, 2017). 

Dyckman and Zeff (2015) comment that in accounting studies, the datasets other than 

experimental ones and behavioral research, tend to be large. Data sets over 10,000 are not 

uncommon. Small data sets, below 25, are unusual in accounting research. In case of a small 

dataset the researcher can possibly observe and identify the possible outliers. In a usual 

accounting dataset, there are many ways to detect outliers. Leone, Minutti-Meza and Wasley 

(2017) reviewed the accounting literature and found significant variation in the methods used 

to account for potentially influential observations in the accounting research. In their study 

they find that most studies either winsorize or truncate (or trimming) data. Trimming discards 

the outliers whereas winsorising replaces the outliers with the nearest "non-suspect" data 

(Wike, 2006). Winsorizing or truncating outliers mean first to identify the data points that are 

located unusually far from the mean of the sample and secondly to treat them accordingly. 

This approach is reasonable when those extreme values are likely the result of data errors. 

But there are also the cases when the extreme values contain useful and important 

information that should not be eliminated or smoothed. An omitted observation might even 

be the most interesting data point and should be further investigated. 
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Outlier treatment is an important area to comment upon and several accounting academics 

are concerned with the issue (Ohlson, 2018). The past presidents of the American Accounting 

Association, Dr. Dyckman and Dr. Zeff in their recently published research (Dyckman and Zeff 

2015; 2019) raise concerns about the quality of statistical research in accounting. They 

negatively comment on the winsorizing technique and on the statistical tests used in the field 

and state that the adjustment process used is generally ad hoc. They also praise the Leone, 

Minutti-Meza and Wasley (2017) suggestion on using residuals and more recently called 

robust regression to detect outliers since the it is both theoretically appealing and easy to 

implement. In more detail, in a recent review of the accounting literature (Leone, Minutti-

Meza and Wasley, 2017) find significant variation in the methods used to account for 

potentially influential observations. They assess the effectiveness of winsorizing and truncate 

methods and propose the method of identifying influential observations. This method is 

determined by their influence on parameter estimates from regression procedures. 

Influential observations are generally considered to be data points that have a large impact 

on the calculated values of various estimates (e.g, mean, regression coefficients, standard 

errors, etc.). Methods for identifying influential observations include Belsley, Kuh and Welsch 

(1980) and more recently robust regression procedures. The authors suggest using 

approaches based on studentised residuals for which robust regression is theoretically correct 

and easy to use. Residuals in statistics are defined as the vertical distances between the 

outcomes and the fitted regression line. The formula for the studentised residuals, analytically 

presented in Belsley, Kuh and Welsch (1980), is the following  𝑡 =
( )

  . The residual 

variation which is the variation around the regression line and is calculated as the average of 

the squares 𝜎 =  ∑ 𝑒 . The calculation of outliers through the residuals (ei) is provided 

nowadays in most statistical packages such as SPSS, SAS and Minitab (although many times 

under different names). Those statistical packages provide various residuals such as the 

standardized and the studentized residual. Standardized residuals, which are also known as 

Pearson residuals, have a mean of 0 and a standard deviation of 1; it is the residual divided 

by an estimate of its standard deviation.76 Studentised residual is the quotient resulting from 

 
76 https://www.ibm.com/support/knowledgecenter/en/SSLVMB_23.0.0/spss/base/idh_regr_sav.html 
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the division of a residual by an estimate of its standard deviation and is an important 

technique in the detection of outliers77. 

Another issue that relates to outlier is the fact that multiple hypotheses based on a single 

data set are common. Our reading of the accounting literature indicates that some authors 

do rely on the same data set to test multiple hypotheses. Yet Floyd and List (2016, p. 454) 

observe, ‘When multiple hypotheses are considered together, the probability that at least 

some Type 1 errors are committed often increases dramatically with the number of 

hypotheses.’ To prevent similar problems in the thesis it has been decided to treat each 

hypothesis separately and therefore separately evaluate the outliers. Also, Ohlson (2018), 

criticizes the (typically accepted) practice of researchers’ publishing only those results that 

support the desired findings. He argues that researchers must abandon this idea of getting 

the ‘right results’ and replace it with getting the ‘results right’. In some papers, such as Amel-

Zadeh, Barth and Landsman (2017) implement two methods (winsorizing and studentised 

residual) to detect outliers in order to test the validity of their results. In most of the cases 

though only the one method is presented in the paper accompanied by a footnote that a 

second method has been implemented and conclusions supported remain the same. 

 

Having in mind the complexity of the issue and the different treatment of outliers in each 

academic field, it has been decided to implement in the research two different methods of 

selecting outliers depending on the hypothesis tested following relevant prior published 

research in top journals of the accounting field.  

The first method is the residual method and it is used in all hypotheses (apart from hypothesis 

3). Following the Belsley, Kuh and Welsch (1980), Fox (1991), Gray and Woodall (1994), Song, 

Thomas and Yi 2010 and Goh et al. 2015) among others, where residuals have been calculated 

and only the values with studentised residuals less than absolute two have been retained in 

the sample.  

More specifically the technique used to avoid the effect of extreme outliers in each regression 

(and each hypothesis) is the following (Field, 2016). The relevant to the specific regression 

variables are included in the regression and run. A new variable (studentised residual- SRE) 

 
77 https://en.wikipedia.org/wiki/Studentized_residual 
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producing the residuals of the regression is created and selected to be “Saved” in SPSS. This 

variable (SRE) is then selected as a filter of the selected data. More specifically, the filter is 

defined by selecting “Range: SRE, -2,2” and “Search” for values that will only be included in 

the final regression. That means that the specific filter of the residual variable permits to be 

included in the dataset (and therefore in the final regression) only the values that produce 

studentised residuals that range between minus two to plus two. Any values outside this 

range are excluded from the regression as outliers. The selected dataset is re-run free of 

outliers and the tables produced are the ones that form the basis for further commentary. 

   

The second method used to mitigate outliers from the analysis is winsorizing at the 5% level. 

This method has been used when testing the Hypothesis 3. The specific method is analytically 

presented in part 5.5.1. and has been selected because it has been used in similar hypotheses 

testing (Barth, Beaver and Landsman, 2001; Lang, Raedy and Yetman 2003; BLL, 2008). Most 

importantly though, winsorizing instead of the residuals method is used because there are 

more than ten regressions tested in Hypothesis 3 and calculating residuals would derive a 

slightly different remaining sample for each regression making results not comparable. The 

specific method is the following. The first step is to run the regression and detect the outliers 

of each variable that is included in the regression. Then, from the table of extreme cases of 

each variable, the highest and the lowest 5% of the values are corrected assigning the outlier 

a lower weight and a higher weight respectively. The procedure is repeated for each variable 

included in the regressions apart from the dummy variables. The new variables are given a 

new name (Var110=>Var110w). Then the regression including the new (w) variables is re-run 

free of outliers and the tables produced are the ones that form the basis for further 

commentary. 

More details regarding the two outliers’ methods, as implemented in SPSS, are presented in 

Annex 4. 
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6.4. Time frame 

 

The time frame of our study contains data from 9 consecutive years: 2008 to 2016 inclusive. 

The specific time frame was selected in an attempt to avoid favoritism of data affected by the 

general market conditions (2008 financial crisis) and include the most recent market data. 

The exact period of the financial crisis is not included in our sample for two reasons; primarily, 

it has been extensively examined in the literature and secondly, it did not produce financial 

statements representative of the usual bank activity but was more of an outlier, so its 

inclusion would not add value to the analysis. The only hypothesis for which data from the 

year 2008 are included in the analysis is H4 which examines the quality of financial statements 

through time and is useful to see the change starting from the year 2008 and concluding to 

the last year for which data were available i.e. year 2016.  

Depending on the hypothesis tested, the sample is studied as a whole, for all the available 

years, or is divided into two sub-periods based on the research design (only in H3). In June 

2002, the EU adopted the European Regulation 1606/2002, ‘Application of International 

Accounting Standards’, requiring European companies listed in an EU securities market, 

including banks and insurance companies, to prepare their consolidated financial statements 

in accordance with IFRSs starting with financial statements for the financial year 2005 

onwards. EU has mandated the adoption of IAS/IFRS in all the member states of the EU with 

the ultimate goal of increasing transparency in financial reporting. The mandatory adoption 

date of IFRS 13 by the EU was 1st of January 2013 (early application permitted) and that is the 

reason why the year 2013 was used as the critical temporal point for differentiation of the 

two periods (pre-adoption and post-adoption of IFRS 13). To be more precise, when testing 

hypothesis 3 the sample is divided in two parts and the year 2013 is used as the critical 

temporal point for differentiation. The first sub-period lies between the years 2009-2012 

inclusive since it is the period following the financial turmoil and preceding the mandatory 

fair value hierarchy disclosures and the second sub-period includes the years 2013-2015 and 

examines the post-FVH adoption period. 

Overall, the period selected for the analysis includes the time-series proceeding and following 

the mandatory disclosure of the fair value hierarchy and extends up to recently published 

data. The sample used suffices for proper assessment of the hypotheses under examination. 
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6.5. Countries included in the sample 

 

The research focuses on banks that operate in the EEA. In the original dataset, all EEA (i.e. all 

EU member states plus Liechtenstein, Norway and Iceland) listed banks are selected. 

Following the set of specific filters, already explained in detail in section 6.3. “Sample 

selection”, the final sample consists of 139 banks. Due to the fact that the research is cross-

country numerous robustness tests and fixed-effect controls are included in the study to 

explicitly control for institutional differences. 

Banks from the following countries are included in the final sample: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 

Hungary, Ireland, Italy, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Spain, 

Sweden, United Kingdom and Norway. The following table (2) outlines the exact number of 

banks included in the sample presented by country. 

 

Country Banks Country Banks
Austria 5 Hungary 1
Belgium 2 Ireland 3
Bulgaria 3 Italy 18
Croatia 6 Malta 3
Cyprus 3 Netherlands 1
Czech Republic 1 Norway 18
Denmark 5 Poland 13
Estonia 1 Portugal 3
Finland 2 Romania 3
France 17 Slovakia 2
Germany 5 Spain 8
Greece 5 Sweden 4

United Kingdom 7
139

Table 2

Total sample

Banks Sample Presented by Country
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Norwegian companies listed in an EU/EEA securities market follow IFRSs since 2005 since the 

country has an agreement to comply with the EU Regulation 1606/2002/EC (the 'IAS 

regulation'). In general, Norway has agreed to abide by EU laws and regulations and therefore 

all domestic companies whose securities trade in a regulated market are required to use IFRS 

Standards as adopted by the EU in their consolidated financial statements. 

 

6.6. Annual vs. quarterly published data 

 

The data used in this research are extracted from the annual financial statement reports of 

listed banks that operate in the EU and Norway district. Even though originally the research 

intended to examine also quarterly published financial statement data, so as to include an 

even higher amount of data points in the analysis, these data were inaccessible for the 

majority of banks. The published quarterly data were collected, when available, but their 

careful examination revealed that most European banks include neither the fair value 

hierarchy analysis nor the detailed corporate governance data in their quarterly publicly 

available data, but on the contrary, choose to disclose that information only in their detailed 

annual reports.                                                                              



138 
 

7. Findings 

 

7.1. Findings on H1 and H2 

 

7.1.1. Descriptive statistics H1  

 

The bank sample used to test this hypothesis is derived from the general bank sample 

described in section 6.3. ‘Sample selection’ adjusted for data availability and outliers. To deal 

with outliers, improve statistical efficiency and increase the robustness of statistical 

inferences the data the Belsley, Kuh and Welsch (1980) and Fox (1991) method is used, 

eliminating 14 observations from 6 banks that have studentized residuals greater than ‘I2I’ in 

the estimation of equation (1). Data from four consecutive financial years (2013-2016) were 

included in the sample tested, containing an original sample of 556 observations. The relevant 

regression produces an outcome for 388 observations. From those, 14 observations are 

excluded since they are considered as outliers. Therefore, a total of 374 observations 

returned acceptable results on the regression of equation (1) that tests Hypothesis 1. 

Table 3
Bank sample for H1 (y2013 - y2016)

Number of 
observations

Final Bank sample as per Table 1  (139 banks * 4 years) 556
Regression outcome (with outliers) 388
Less: Outliers that have studentized residuals greater than 2 
following Belsley, Kuh and Welsch (1980) and Fox (1991) 14
Final Observations (n) 374  

 

Relevant descriptive statistics are presented in Table 4 and the outcome of the regression is 

presented in Table 5. The descriptive statistics of Table 4 Panel A, present that on average, 

21% of total bank assets are evaluated at fair values whereas the relevant amount of liabilities 

is significantly lower, around 7%. One can observe that European banks choose to evaluate 

their assets on both fair value level 1 and level 2 with almost equal percentage, around 11% 

and 9% of total assets respectively, whereas level 3 assets valuations are significantly lower, 
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around 1.5%. This can be justified by the fact that most financial assets are available in the 

market, therefore, there is no need to seek for model evaluations. The relevant amount of 

total fair valued liabilities is substantially lower than the equivalent total asset percentage 

and ranges just over 7% of total liabilities. The vast amount of fair valued liabilities percentage, 

around 6%, is attributed to the level 2 valuations whereas the level 1 (L3) fair valued liabilities 

accounts for 1% (0.2% respectively) of total bank liabilities.      

The descriptive statistics of Table 4 Panel B present the value relevance of the various levels 

under the IFRS 13. The mean share price on 31st March is 21.4€. The specific date of the share 

price is chosen (following relevant prior literature) to evaluate the value relevance since 

investors by that date should be informed of the financial outcome of the previous year. The 

rest of the amounts are in presented in thousands of Euro (€000) per share. The means of Not 

Fair Value Hierarchy Assets (NFVA calculated as Total Assets – FVA Assets) and Not Fair Value 

Hierarchy liabilities (NFVL calculated as Total Liabilities – FVA Liabilities) are similar, just above 

800. The means of is Level 1 Assets (FVA L1), Level 2 Assets (FVA L2) and Level 3 Assets (FVA 

L3) are 65, 145 and 33 respectively. The relevant mean amounts of Level 1 & 2 Liabilities (FVL 

L1 & L2) and Level 3 Liabilities (FVL L3) is 154 and 23 respectively. The two higher levels of 

liabilities are combined following relevant literature since the main research concern is to 

evaluate level 3 noise. NI is net income before extraordinary items. All amounts are divided 

per total common shares outstanding (divided by 1.000 to be compatible with €1.000 

amounts) to control for size differences and reduce scale effects in the modified Ohlson model 

(1995).   
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N (cases) Mean Std. Deviation
25 50 75

FVA/TOTAL ASSETS 374 21,00% 13,75% 11,15% 17,45% 26,30%
FVA L1/ TOTAL ASSETS 374 10,78% 9,94% 2,96% 9,38% 15,07%
FVA L2/ TOTAL ASSETS 374 8,74% 10,56% 1,55% 5,51% 11,14%
FVA L3/ TOTAL ASSETS 374 1,50% 3,09% 0,08% 0,39% 1,34%

FVL/TOTAL LIABILITIES 374 7,12% 10,18% 0,60% 2,46% 9,17%
FVL L1/TOTAL LIABILITIES 374 0,99% 2,28% 0,00% 0,00% 0,87%
FVL L2/TOTAL LIABILITIES 374 5,95% 9,09% 0,45% 1,89% 7,78%
FVL L3/TOTAL LIABILITIES 374 0,22% 0,77% 0,00% 0,00% 0,05%

Table 4

Panel A: Relative size of fair value assets and liabilities 
Percentiles

Panel A provides descriptive statistics on the relative size of fair value assets and liabilities by each level. The sample consists of 374 cases from
136 unique banks from year 2013 to year 2016 inclusive. FVA/TOTAL ASSETS is Total Fair Value Assets (€000)/Total Assets (€000), FVA L1/ TOTAL
ASSETS is Level 1 Assets (€000)/ Total Assets (€000), FVA L2/TOTAL ASSETS is Level 2 Assets (€000)/ Total Assets (€000), FVA L3/Total Assets is
Level 3 Assets (€000)/Total Assets (€000), FVL L1/ TOTAL LIABILITIES is Level 1 Liabilities (€000) / Total Liabilities(€000), FVL L2/ TOTAL LIABILITIES is
Level 2 Liabilities (€000)/Total Liabilities (€000) and FVL L3/TOTAL LIABILITIES is Level 3 Liabilities (€000) /Total Liabilities (€000).

Descriptive Statistics

 

(Table continued on next page)    
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N (cases) Mean Std. Deviation
25 50 75

PRICE_PER_SHARE_31/03/x 374 21,4 46,0 3,5 8,7 21,3
NFVA / SHARE 374 823,5 6748,5 44,2 122,8 408,7
FVA L1/ SHARE 374 65,0 426,1 3,3 13,9 33,1
FVA L2/ SHARE 374 145,6 1364,9 1,0 9,5 41,1
FVA L3/ SHARE 374 33,0 373,9 0,0 0,4 3,3
NFVL/ SHARE 374 845,8 6834,6 52,5 128,1 441,9
FVL L1&2/ SHARE 374 153,7 1600,3 0,5 4,5 23,3
FVL L3/ SHARE 374 23,1 340,8 0,0 0,0 0,0
NI/SHARE 374 -1,8 40,7 0,1 0,7 2,8

Panel B: Descriptive statistics for price, fair value assets and liabilities, non-fair value assets and liabilities & net income

Panel B provides descriptive statistics for the same sample. PRICE is the share price as of 31/03/x, NFVA/SHARE is Not Fair Value Hierarchy Assets
(Total assets - FVAssets) (€000)/share, FVA L1/SHARE is Level 1 Assets (€000)/ share, FVA L2/SHARE is Level 2 Assets (€000)/ share, FVA L3/SHARE
is Level 3 Assets (€000)/share. NFVL/SHARES is Not Fair Value Hierarchy Liabilities (Total Liab - FVLiab) (€000)/share, FVL L1&L2/SHARE is Level 1
Liabilities (€000) plus Level 2 Liabilities (€000)/share and FVL L3/SHARE is Level 3 Liabilities (€000)/share. SHARE is Total Common Shares
Outstanding /1.000. NI/SHARE is Net Income Before Extraordinary Items (€000)/share.

Descriptive Statistics

Percentiles
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7.1.2. Empirical results for H1 

 

The analysis begins in Table 5 and presents the outcome of the general regression as 

described in equation (1). The regression examines whether the value relevance of level 1 and 

level 2 fair values is greater than that of level 3. Variables are firstly regressed for the whole 

available sample to specify the studentised residuals and identify the outliers. Then, the 

regression is rerun for the corrected sample and the main outcomes are presented in the 

table. All necessary controls for the linearity assumptions have been taken into consideration. 

Due to collinearity detected between the NFVA and the NFVL variables, the statistical 

program automatically excluded the NFVL variable from further analysis.  

The table provides three sets of statistics. Part (A) provides the results of t-statistics testing 

whether the coefficient estimates are different from “zero”. A statistically significant result 

means that the variables are value relevant. A positive (negative) sign on the coefficient 

means that investors favorably (unfavorably) consider the values of the specific level in their 

decisions. 

Part (B) (following the methodology of Song, Thomas and Yi 2010; Goh et al. 2015) provides 

F-Statistics, testing whether the coefficient estimates of each level of fair value assets are 

different from the benchmark value of “one”. A statistically significant coefficient in this part 

means that the coefficient is statistically different from its theoretical value of 1 and investors 

believe that the variable is mispriced. Part (C) provides F-Statistics, testing whether the 

coefficient estimates of each level of fair value liabilities are different from the benchmark 

value of “minus one”. A statistically significant coefficient in this part means that the 

coefficient is statistically different from its theoretical value of “-1” and investors believe that 

the variable is mispriced.  

The bottom of Table 5 presents the coefficient comparison between the levels (D). This part 

questions whether investors believe that there is a difference on the amount of mispricing 

between the three levels.  

In particular, Panel (A) presents the outcome of the regression. The test is whether each 

coefficient is different from “zero”, indicating its value relevance. The variables of NFVA, FVA 

L1, FVA L2, FVA L3 and FVL L3 are statistically significant at the 0.01 level (two tailed) therefore 
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investors believe that those variables are value relevant. The findings are that the coefficient 

on FVA L1, FVA L2, and FVA L3 are 0.16 (t-statistic: 5.46), -0.11 (t-statistic: -3.37) and -0.21 (t-

statistics: -4.34), respectively. Findings suggest that there is a decline in the weight investors 

place to the fair valued assets as we move across the three categories. The variable FVL L1&L2 

is not statistically significant therefore those liabilities are not value relevant to investors. The 

FVL L3 coefficient is significant -0.34 (t-statistic: -7.36), showing that level 3 liabilities are value 

relevant, but keeping in mind that FVL L3 account for a very limited amount (0.22%) of total 

liabilities held it is expected that its overall weight to investors’ decision on whether they will 

buy a stock or not will be limited.   

Panel (B) presents the outcome of the test whether the coefficient of each fair valued asset 

variable is different from its theoretical value of “one”. Given that both prices and fair value 

assets have been scaled by the same number of outstanding shares, a significant coefficient 

suggests that investors price each euro of a reported fair value asset at a euro (no mispricing). 

The outcome of the test is that all coefficients are significant at the 0.01 level; that is 

interpreted as the coefficients are statistically significantly different (less) than the predicted 

value of 1. Findings suggest that investors believe that all fair valued assets are not close to 

their predicted values and mispricing exists. A justification may be that the IFRS 13 has been 

launched in 2013, therefore, investors may not have been convinced on the evaluations’ 

accuracy.  

The results are also supported at the bottom of Table 5 (Panel D), where tests are provided 

on whether the coefficients across levels are equal. The outcome is that all the asset 

coefficients are statistically significant, meaning that the asset coefficients are not equal. The 

coefficient of FVA L2 is different than the coefficient of FVA L1 (F stat: 73.24), the coefficient 

of FVA L1 is different than the coefficient of FVA L3 (F stat: 138.61) and the coefficient of FVA 

L2 is different than the coefficient of FVA L3 (F stat: 4.40). The results reveal that investors 

consider that Level 3 estimates are more mispriced than Level 1 and Level 2 estimates). Hence, 

it appears that investors perceive significant reliability concerns with respect to the valuation 

of Level 3 instruments.  

Panel (C) presents the outcome of the test whether the coefficient of each fair valued liability 

variable is different from its theoretical value of “minus one”. Since FVL L1&L2 is not value 

relevant, any commentary in the relation of its theoretical value of “-1” is not of interest. The 
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findings are that the coefficient on FVL L3 is 208.60 significant, meaning investors believe 

mispricing exists on the Level 3 liabilities. The coefficient comparison (D) shows that the 

coefficient of FVL L1&2 is greater than the coefficient of FVL L3 but since the outcome of the 

original regression showed that the FVL L1&L2 is not value relevant any comments on the 

coefficient comparison part are not of particular importance.         

To summarize, in relation to assets, investors believe that all levels are value relevant but they 

look at the evaluations with cautiousness. Level 3 assets (panel A) are the least value relevant, 

most probably due to asset liquidity and information risk. In addition, it is tested whether 

reported values are expected to assign a euro-for-euro value to these amounts and the 

outcome is that investors believe that all asset levels are mispriced (panel B). The coefficient 

comparison reveals that that level 3 assets are more mispriced than the other two levels (D). 

As far as the liabilities are concerned, investors consider level 3 estimates with cautiousness 

in their judgments and more specifically they consider them mispriced, whereas Level 1 and 

2 liabilities are not value relevant.    

Overall, Hypothesis 1 is supported for assets, since findings suggest that fair value prices are 

value relevant and in addition there is a decline in the weight investors place to the fair valued 

assets as we move across the three categories. 

  

 

7.1.3. Time-series variation of the fair value estimates reported under IFRS 13 

 

This section relates to the second parameter outlined in the 5.3. “Methodology of Hypothesis 

1”. Following the outcome of Hypothesis 1, the interesting topic that arises is whether there 

is a difference on the fair value mispricing perception in the course of time.  

Table 6 presents the outcome of equation (1) run separately for each year, starting from 2013 

to 2016, following Goh et al. (2015). The analysis investigates whether investors showed 

gradual or instant trust (or mistrust) on fair value prices since their first launch in 2013. The 

results are illustrated horizontally (i.e. FVL L3 through time). The results are also interpreted 

vertically (i.e. FVA L1 Vs FVA L3) expecting that assets associated with higher liquidity and 
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lower information risk to be of higher value relevance to investors than non-marked based 

inputs.  

Through time, horizontally, the FVA L1 variable is constantly significant throughout the whole 

period, having a stable coefficient (F stat: 0.2 approximately). The FVA L2 variable is not 

significant in 2013-2015 but seems that investors are starting to consider those valuations is 

2016. The FVA L3 variable has the reverse image than the previous variable, having 

significance in 2013-2015, but lost ground in 2016. An interpretation could be that level 3 

influence on investors’ decision has declined due to the fact that the latter realized that the 

small percentage of these assets (1.5% of the overall assets) is not so important to alter any 

decision they take.  All above comments are at the 0.01 level (two-tails) levels of significance. 

Regarding the FVL L1 & L2, the variable is excluded from the statistical package due to 

collinearity with other variables in 2013 and 2014, is insignificant in 2015 and gains trust in 

2016. The FVL L3 variable is constantly significant in each year of research. Overall, investors 

believe that FVA L1, FVA L3 and FVL L3 are constantly value relevant to their decisions, 

whereas FVA L2 and FVL L1 & L2 are starting to gain some trust.   

Vertically, regarding the assets’ categories, findings suggest that there is a decline in the 

weight investors place to the fair valued assets as we move across the three categories (L1 to 

L3) supporting Hypothesis 1. As for liabilities, the collinearity issue excludes the 2013-2014 

years from commentary. In the following two years, the outcome is as expected; the market 

valued liabilities are the least value relevant to investors’ decisions.  

To summarize, there are no vital differences identified in the time series analysis compared 

to the 2013-2016 overall regression tested in Hypothesis 1.  
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Independent Variables
Unstandardized 

Coefficients F
Robust 

Std. Error
t- stat 
Coef =0 p-value

Unstandardized 
Coefficients F=1 p-value

Unstandardized 
Coefficients F= -1 p-value

(Constant) 11,141 1,521 7,327 ,000 ***
NFVA / SHARE ,026 ,003 9,287 ,000 *** 1200.2 0.000***
FVA L1/ SHARE ,161 ,029 5,455 ,000 *** 810.29 0.000***
FVA L2/ SHARE -,111 ,033 -3,371 ,001 *** 1135.90 0.000***
FVA L3/ SHARE -,213 ,049 -4,337 ,000 *** 609.58 0.000***
NFVL/ SHARE -1,969b ,036 -,149 ,882 Excluded Variable due to collinearity n/a
FVL L1&2/ SHARE ,059 ,039 1,517 ,130 740.37 0.000***
FVL L3/ SHARE -,338 ,046 -7,360 ,000 *** 208.60 0.000***
NI/SHARE -,072 ,100 -,716 ,120
b: Beta In value
n 374
Adjusted R Square 69,3%

(D) Coefficient Comparisons
Unstandardized 
Coefficients F=1 p-value

Unstandardized 
Coefficients F= -1 p-value

Test of FVA1/ SHARE = FVA2/ SHARE 73.24 0.000***
Test of FVA1/ SHARE = FVA3/ SHARE 138.61 0.000***
Test of FVA2/ SHARE = FVA3/ SHARE 4.40 0.037**
Test of FVL L1&2/ SHARE = FVL L3/ SHARE 23.03 0.000***

** Indicate significance at the 5% level,  *** Indicate statistical significance at the 1% level (two-tailed)

Dependent Variable: PRICE_PER_SHARE
Value Relevance of Fair Values Hierarchy of IFRS 13

Table 5

This table provides the results of OLS regression of share price 31/03/x on fair value assets and liabilities and non-fair value assets and liabilities as well as on net income. The sample
consists of 374 cases from 133 unique banks from year 2013 to year 2016 inclusive. PRICE is the share price as of 31/03/x. NFVA/SHARE is Not Fair Value Hierarchy Assets (Total assets -
FVAssets) (€000)/share, FVA1/SHARE is Level 1 Assets (€000)/ share, FVA2/SHARE is Level 2 Assets (€000)/ share, FVA3/SHARE is Level 3 Assets (€000)/share. NFVL/SHARES is Not Fair
Value Hierarchy Liabilities (Total Liab - FVLiab) (€000)/share, FVL L1&L2/SHARE is Level 1 Liabilities (€000) plus Level 2 Liabilities (€000)/share and FVL3/SHARE is Level 3 Liabilities
(€000)/share. SHARE is Total Common Shares Outstanding /1.000. NI/SHARE is Net Income Before Extraordinary Items (€000)/share. The table provides 3 sets of statistics: Part (A)
provides t-statistics testing whether the coefficient estimates are different from 0. Part (B) provides F-Statistics testing whether the coefficient estimates of each level of fair value
assets are different from 1. Part (C) provides F-Statistics testing whether the coefficient estimates of each level of fair value liabilities are different from -1. The Coefficient
Comparisons part tests whether the coefficients across levels are equal.

(A) (B) Assets (C) Liabilities
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Independent Variables
Unstand. 
Coeff. F t- stat p-value

Unstand. 
Coeff. F t- stat p-value

Unstand. 
Coeff. F t- stat p-value

Unstand. 
Coeff. F t- stat p-value

(Constant) -2,786 -1,007 ,32 7,377 2,632 ,01 *** 6,337 3,875 ,00 *** 3,340 1,522 ,13

NFVA / SHARE ,112 13,138 ,00 *** ,065 7,550 ,00 *** ,007 1,724 ,09 * ,047 4,831 ,00 ***
FVA L1/ SHARE ,191 3,494 ,00 *** ,200 2,605 ,00 *** ,218 3,889 ,00 *** ,204 2,762 ,01 **
FVA L2/ SHARE -,035 -1,199 ,23 -,004 -,113 ,91 ,087 1,149 ,25 -,544 -5,048 ,00 ***
FVA L3/ SHARE -,583 -6,975 ,00 *** -,660 -2,975 ,00 *** -,281 -2,650 ,01 ** ,066 ,497 ,62

FVL L1&2/ SHARE -,072 -,675 ,50 ,418 3,385 ,00 ***
FVL L3/ SHARE -3,556 -8,347 ,00 *** -,570 -4,189 ,00 *** -1,631 -3,020 ,00 *** -1,132 -1,926 ,05 **
NI/SHARE -,820 -2,317 ,02 ** ,305 1,272 ,21 3,775 4,840 ,00 *** 2,715 8,651 ,00 ***

NFVL/ SHARE

n 86 94 98 96

Adjusted R Square 69,2% 91,8% 85,5% 57,4%

* Indicate significance at the 10% levels,    ** Indicate significance at the 5% levels,     *** Indicate significance at the 1% levels.

Excluded Variable due to collinearity Excluded Variable due to collinearity

Excluded Variable due to collinearity on the basic model

The table presents the results of the regression analysis of how investors’ pricing of net fair value assets changes across each of the years in our sample period, from
2013 to 2016 inclusive. All variables are defined in Table 5.

2015 2016

Table 6

Value Relevance of Fair Values Hierarchy of IFRS 13 by fiscal year.

2013 2014

Dependent Variable: PRICE_PER_SHARE
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7.1.4. Robustness check 1: Bank Size 

 

This section relates to the third parameter outlined in the 5.3. “Methodology of Hypothesis 

1” and investigates whether hypothesis 1 is supported when the hypothesis is tested 

separately for each bank size category. The concern is that differences in the value relevance 

of the fair value levels could be attributed to different bank characteristics and not to the 

valuations per se.  

The specific question that needs to be answered is whether bank size influences investors’ 

judgment of whether a valuation is value relevant i.e. are larger banks fair value level 3 

estimations perceived by the investors as more reliable? The answer to this question is vital 

since differences in value relevance may be attributed to bank size rather than to fair value 

estimates. As already stated the EBA bank size definition is followed in the research to 

categorize banks i.e. asset-based criteria for size classifications: “Small” when assets ≤ €10 Bn, 

“Medium” when €10 Bn < assets ≤ €100 Bn, “Large”when €100 Bn < assets ≤ €200 Bn and 

“Very Large” when assets ≥ €200 Bn. Results are analytically presented in Table 7. 

The first comments relate to the “Small” banks’ category. Only the categories FVA L1 and FVA 

L2 are significant (F stat: 0.10 and -0.17 respectively) therefore are value relevant. An 

interpretation could be that investors don’t trust level 3 valuations when they come from 

small banks due to the fact that they believe that level 3 prices can be more frequently 

manipulated by managers. Comparing the coefficients, it is obvious that investors trust asset 

level 1 market valuations more than any other (FVA L1 to FVA L2: F-stat=30.65 and FVA L1 to 

FVA L3: F-stat=3.48 both significant). As far as the fair value liabilities are concerned, results 

reveal that their values are not taken into serious consideration when investors decide 

whether they will buy the small bank stock. NI outcome seems to be important in this category.  

The situation is similar to the “Medium” banks’ category. The FVA L1 and FVA L2 are significant, 

F stat 0.62 and -0.60 respectively, therefore are value relevant. Again, it is obvious that 

investors trust asset level 1 market valuations more than any other (coefficient comparison 

FVA L1 to FVA L2: F-stat=144.00 and FVA L1 to FVA L3: F-stat=7.65 both significant, FVA L2 to 

FVA L3: F-stat=17.26). Regarding the liabilities, one can observe that level 1 and level 2 

liabilities are significant (F-stat: 0.34*) only for the Medium Banks and for no other category. 
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A comment could be that investors do not take into consideration the liabilities as much as 

the assets when deciding what to buy.  

Regarding the “Large” banks category the picture is similar to the previous two categories but 

shows some twist; the FVA L1 and FVA L2 categories are significant, F stat -0.22 and 0.75 

respectively, but not as significant as for the previous two bank categories. The coefficients 

reveal that the FVA L1 influences more investors decisions (as expected) and is taken more 

into consideration than the FVA L2 (F stat= 8.08). The level 3 assets and all liabilities are not 

important to investors’ decisions. Such an observation reveals that, when it comes to Large 

Banks, investors seek for more market-based evaluations instead of internal ones.         

The twist is obvious when analyzing the “Very Large” banks category. In this category, no asset 

variable is value relevant and the same holds for their coefficients’ comparison. For this 

category, only the NI/SHARE (F stat: 3.30) is particularly relevant to investors. The same is 

valid for the FVL L3 (F stat: -0.35), but as already commented, since it constitutes a very small 

percentage of total liabilities it could not really make a difference in investors’ decision. 

Concluding, one can comment that when investors decide whether they will invest in “Very 

Large” banks they are primarily interested in NI profits/losses and no to other valuations. 

To summarize, regarding “Small”, “Medium” and “Large Banks” the following statements are 

true; i) the FVA L1 valuations are significant, no matter bank size, ii) the FVA L2 valuations are 

significant, though less significant than FVA L1, no matter bank size, iii) the FVA L3 valuations 

are not value relevant no matter bank size iv) liabilities are not significant. For “Very Large 

Banks” results show that only the FVL L3 valuations are value relevant.  

With reference to Hypothesis 1, only FVA L1 and less FVA L2, are value relevant for Small and 

Medium Banks partly supporting Hypothesis 1 (general regression). The rest of the categories 

(FVA L3 and all liabilities) are not value relevant to investors’ decisions. The situation begins 

to change when it comes to Large Banks where investors account for those two categories 

less but still Hypothesis 1 is supported. The twist is more obvious when Very Large Banks are 

investigated; for those only their FVL L3 estimates are value relevant therefore Hypothesis 1 

is not supported. To put it in a nutshell, bank size differentiates the commentary of Hypothesis 

1 (general regression) only when the decision relates to Very Large Banks. In this category, 

other things, different than fair values, seem to matter the most to investors’ decisions. 
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7.1.5. Robustness check 2: Bank Strength 

 

The robustness check described in this section examines the validity of Hypothesis 1 

separately for strong and weak capitalized banks. The rationalization following the concern is 

to test whether investors believe that the strength of a bank’s capital ratio may be correlated 

with managers’ choice of valuation levels, indicating a bias towards specific levels and prices. 

The strength of the bank is measured by the highest quality of Tier 1 capital, called Common 

Equity Tier 1 (CET1) capital. Banks are classified as either high or low, comparing their yearly 

CET1 ratio to the sample median CET1 ratio. It is anticipated that investors consider stronger 

banks to have more value relevant valuations. Table 8 summarizes the regression results. Due 

to missing values of capital information, 12 cases are omitted from the H1 sample; 362 cases 

remain.  

Banks with “High Tier 1 Capital Ratio” have value relevant FVA L1 (F-stat: 0.28) and FVA L3 (F-

stat:-0.12). Their FVA L2 and FVL L1&L2 are not significant. The coefficient comparison shows 

that FVA L1 is more value relevant than FVA L3 (F-stat: 23.07). The results are the same as for 

the general H1 commentary.  

The “Low Tier 1 Capital Ratio” banks show a different picture than the previous category so 

the choice to include a test that separates the two categories is justified. The FVA L1, FVA L2 

and FVL L1&L2 prices are not value relevant. Only FVA L3 and FVL L3 are significant (F-stat: -

0.284 and -0.86 respectively) showing that when a bank is weak investors do consider the 

Level 3 categories in their decision and most probably, they look at them with concerns for 

manipulation. With reference to the coefficient comparison part, no further comments are 

made since only level 3 prices are relevant.  

To summarize, hypothesis 1 is supported only for stronger banks; investors believe that FVA 

L1 prices of stronger banks are value relevant to their decisions, FVA L2 are not relevant and 

FVA L3 are value relevant but less than FVA L1 assets. Weaker banks’ investors consider, 

suspiciously, the level 3 prices and the NI outcome.   
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Independent Variables
Unstand. 
Coeff. F

t- stat 
Coef =0 p-value

Unstand. 
Coeff. F

t- stat 
Coef =0 p-value

Unstand. 
Coeff. F

t- stat 
Coef =0 p-value

Unstand. 
Coeff. F

t- stat 
Coef =0 p-value

(Constant) 3,695 3,478 ,00 *** 4,258 1,662 ,10 * 3,732 1,460 ,16 4,196 3,400 ,00 ***
NFVA / SHARE ,006 2,275 ,03 ** ,080 11,552 ,00 *** ,038 1,033 ,31 ,034 2,400 ,02 *
FVA L1/ SHARE ,096 2,115 ,04 ** ,616 7,649 ,00 *** -,216 -2,413 ,03 ** -,015 -0,330 ,74
FVA L2/ SHARE -,173 -2,830 ,01 *** -,595 -7,023 ,00 *** ,749 2,359 ,03 ** -,021 -0,410 ,69
FVA L3/ SHARE -,059 -1,066 ,29 ,181 1,330 ,19 -3,059 -,623 ,54 -,156 -0,700 ,48
FVL L1&2/ SHARE ,046 ,484 ,63 ,343 1,871 ,06 * -,046 -,411 ,69 ,046 0,660 ,51
FVL L3/ SHARE ,060 ,122 ,90 -,746 -,684 ,49 -13,351 -,864 ,40 -,346 -3,090 ,00 ***
NI/SHARE 3,945 7,206 ,00 *** -,586 -1,689 ,09 * -,091 -,996 ,33 3,299 5,210 ,00 ***

n 105 152 27 90
Adjusted R Square 79,7% 64,5% 99,7% 72%

Coefficient Comparisons F stat p-value F stat p-value F stat p-value F stat p-value
Test of FVA L1/ SHARE = FVA L2/ SHARE 30,65 0,00 *** 144,00 0,00 *** 8,08 0,01 *** 0,03 0,86
Test of FVA L1/ SHARE = FVA L3/ SHARE 3,48 0,06 * 7,65 0,00 *** 0,33 0,57 0,51 0,48
Test of FVA L2/ SHARE = FVA L3/ SHARE 1,06 0,30 17,26 0,00 *** 0,64 0,43 0,44 0,51
Test of FVL L1&2/ SHARE = FVL L3/ SHARE 0,00 0,98 0,86 0,35 0,75 0,4 5,27 0,02

Table 7
Value Relevance of Fair Values Hierarchy of IFRS 13 by bank size

Small Banks 

Small Banks 

Dependent Variable: PRICE_PER_SHARE

Medium Banks Large Banks Very Large Banks

* Indicate significance at the 10% levels,    ** Indicate significance at the 5% levels,     *** Indicate significance at the 1% levels.
The table presents the results of the regression analyses of fair value hierarchy value relevance partitioned by bank size. Banks classified following EBA as "Small" when assets ≤
€10 Bn, "Medium" when €10 Bn < assets ≤ €100 Bn, "Large" when €100 Bn < assets ≤ €200 Bn and "Very large" when assets ≥ €200 Bn. The time period under investigation is
2013-2016 inclusive. The bank sample is the same as in Table 5. All other variables are defined in Table 5.The NFVL/ SHARE is excluded due to collinearity. The Coefficient
Comparisons part tests whether the coefficients across levels are equal.

Very Large BanksMedium Banks Large Banks
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Independent Variables
Unstand. 
Coeff. F

Robust 
Std.Error

t- stat 
Coef =0 p-value

Unstand. 
Coeff. F

Robust 
Std.Error

t- stat 
Coef =0 p-value

(Constant) 4,743 1,495 3.17 0.00 *** 8,193 2,253 3,636 ,00 ***
NFVA / SHARE .0229 ,004 5.26 0.00 *** ,034 ,006 5,552 ,00 ***
FVA L1/ SHARE .2846 ,048 5.96 0.00 *** ,016 ,055 ,288 ,77
FVA L2/ SHARE .0545 ,054 1.01 0.31 -,010 ,081 -,119 ,91
FVA L3/ SHARE -,122 ,085 -1.44 0.10 * -,284 ,135 -2,107 ,04 **
FVL L1&2/ SHARE -0,068 ,065 -1.05 0.29 ,077 ,092 ,829 ,41
FVL L3/ SHARE -,394 ,084 -4.69 0.00 *** -,861 ,501 -1,718 ,09 *
NI/SHARE 1,980 ,300 6.60 0.00 *** -,259 ,133 -1,953 ,05 **

n 159 203
Adjusted R Square 73,5% 77%

Coefficient Comparisons F stat p-value F stat p-value
Test of FVA L1/ SHARE = FVA L2/ SHARE 12.62 0.00 *** 0.09 0.76
Test of FVA L1/ SHARE = FVA L3/ SHARE 23.07 0.00 *** 4.53 0.03 **
Test of FVA L2/ SHARE = FVA L3/ SHARE 3.78 0.05 ** 1.89 0.17
Test of FVL L1&2/ SHARE = FVL L3/ SHARE 5.16 0.02 ** 3.08 0.08 *

* Indicate significance at the 10% levels,    ** Indicate significance at the 5% levels,     *** Indicate significance at the 1% levels.

Banks with High Tier 1 Capital Ratio

The table presents the results of the regression analyses of fair value hierarchy value relevance partitioned by bank strength. Banks
classified as High Tier 1 Capital Ratio Banks are those whose CET1 ratio is higher than the sample median CET1 ratio. Those
classified as Low Tier 1 Capital Ratio have yearly CET1 ratio lower than the sample median CET1 ratio. The time period under
investigation is 2013-2016 inclusive. The bank sample is the same as in Table 5. All other variables are defined in Table 5.The NFVL/
SHARE is excluded due to collinearity. The Coefficient Comparisons part tests whether the coefficients across levels are equal.

Banks with High 
Tier 1 Capital Ratio

Banks with Low Tier 
1 Capital Ratio

Banks with Low Tier 1 Capital Ratio

Table 8
Value Relevance of Fair Values Hierarchy of IFRS 13 by Bank Strength

Dependent Variable: PRICE_PER_SHARE
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To summarise and critically discuss the results of the Hypothesis 1 in relation to the other 

studies in the area (Kolev 2009; Song, Thomas and Yi 2010; Goh et al. 2015; Chung et al. 2017), 

one could comment that the findings of the thesis are in accordance in some parts and at 

odds in others. In accordance to the thesis, these studies also find evidence supporting the 

conjecture that the FVA and FVL L3 measurements have an impact on the equity valuation of 

the firm and are value relevant to investors’ decisions. In addition, they also document that 

investors distinguish between different valuations models underlying the reported asset 

values, they consider them mispriced and take into consideration the pertinent disclosures 

especially those that relate to level 3 assets since the latter are model based. The thesis, at 

odds to Song, Thomas and Yi (2010), does not find evidence that the FVL L1 & L2 are value 

relevant.  

A likely reason for differences in the results between the studies and the thesis are the 

following: the different samples used, the thesis focuses on European banks, the thesis 

examines an extended period of time (2013-2016), while the thesis covers banks that report 

under IFRS 13, the fair value hierarchy categories used in the thesis are following the 

European segmentation (trading, AFS, HTM and other), and lastly, the thesis pools 

observations from a time period that can be characterized as having more normal fluctuations 

than the period studied in the relevant literature and therefore, results can be of more use in 

the future. 

In addition, the thesis studies the effect of time, bank size and capital strength on the validity 

of the hypothesis 1.  

As regards the effect of time, the study results of the time series analysis are consistent to the 

findings of the overall regression. Performing a time series analysis Goh et al. (2015) find that 

the difference between the pricing of the different estimates reduces over time, suggesting 

that as market conditions stabilize in the aftermath of the 2008 financial crisis, reliability 

concerns about Level 3 estimates dissipated to some extent. A possible explanation for the 

difference in the results of this research to the thesis results is the different time period of 

study, the thesis studies a more normal economic situation.   

The robustness test of bank size of the thesis differentiated the commentary of the general 

regression only for the part of Very large Banks. In this category, other things, different than 

fair values, seem to matter the most to investors’ decisions. In addition to the above-
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mentioned differences when comparing to other studies, the thesis uses the European EBA 

distinction for categorizing bank size therefore uses four size categories instead of two. Song, 

Thomas and Yi (2010) find that their results are consistent for all subsamples.  

The second robustness test on the validity of the hypothesis 1, concerns the capital strength 

measured by their CET1 since there are concerns that the strength of a bank’s capital ratio 

may be correlated with managers’ choice of valuation levels, indicating a bias towards specific 

levels and prices. Similar to Song, Thomas and Yi (2010), the thesis results that the hypothesis 

1 is supported for the stronger banks’ assets of FVA L1 and less for those of FVA L3. Unlike the 

aforementioned study, the thesis finds that weaker banks’ investors consider, suspiciously, 

only the level 3 prices. This minor difference can be justified by the general differences 

between the two studies.     

 

7.1.6. Descriptive statistics H2 

 

The second hypothesis tests whether investors consider corporate governance quality when 

studying banks’ financial statements. The specific question is whether the value relevance of 

the fair value levels is differentiated depending on the strength of a bank’s corporate 

governance mechanisms. A distinction is made between banks with high versus banks with 

low corporate governance mechanisms. 

Table 9 presents the bank sample used to test this hypothesis 2 as assessed by equation (2). 

The sample is derived from the general bank sample described in section 6.3. ‘Sample 

selection’ adjusted for data availability and outliers. The annual data used are collected from 

three financial years (y2013 - y2015 inclusive). Those years are selected since the year 2013 

is the first year fair value hierarchy became mandatory and the year 2015 is the last year for 

which data were available in the Orbis Bank Focus Database for the corporate governance 

variables. The amount of data collected are considered sufficient since in relevant studies (i.e. 

Song, Thomas and Yi 2010) only one quarter of the year 2008 was examined.  

Sufficient corporate governance data to produce the GOVRANK variable were available for 

174 cases from 63 unique banks, that operate in 18 countries. The regression of equation 2 

was run and returned statistics for 152 observations. Banks with studentised residuals greater 
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than ‘I2I’ (5 cases from 4 banks) were omitted from further analysis, defined as outliers. The 

final sample on which the regression has been tested included 147 observations.  

 

Table 9
Bank sample for H2 (y2013 - y2015)

Number of 
observations

Final Bank sample as per Table 1  (139 banks * 3 years) 417
Observations for which GOVRANK was available 174
Regression outcome (with outliers) 152
Less: Outliers that have studentized residuals greater than 2 
following Belsley, Kuh and Welsch (1980) and Fox (1991) 5
Final Observations (n) 147  

 

The descriptive statistics for the variables included in the regression of equation (2) are 

presented in Table 4 Panel B and Table 10 panel D.   

Table 10 provides the descriptive statistics for the corporate variables used to test the 

hypothesis (2). The corporate variables used in the analysis are the following: (1) 

CG_IND_BOARD_MEMBERS_%: measures the number of independent board members 

divided by the number of total board members, (2) CG_BOARD_SKILLS_%: Percentage of 

board members who have either an industry specific background or a strong financial 

background, (3) CG_AUDIT_EXP: Does the company have an audit committee with at least 

three members and at least one "financial expert" within the meaning of Sarbanes-Oxley? (4) 

CG_AUDIT_IND: Does the company report that all audit committee members are non-

executives? (5) CG_EXT_CONSULT: Do the board or board committees have the authority to 

hire external advisers or consultants without management's approval? The first two variables 

are measured as a percentage and the remaining three are True/False answers. 

Panel A of Table 10 provides the basic statistics of mean, standard deviation and quartiles of 

the corporate variables. As far as the board of directors is concerned, the analysis reveals that 

the means of both the CG_IND_BOARD_MEMBERS and the CG_BOARD_SKILLS are around 

45% showing that almost half of the banks employ independent board members and 

members with financial skills. As for the audit committees, the results reveal that around 75% 

of the banks have audit committees with at least three members and at least one "financial 
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expert" (CG_AUDIT_EXP) and the bank reports that all audit committee members are non-

executives (CG_AUDIT_IND). Around 71% of board committees have the permission to and 

often do employ external consultants; this point is particularly relevant to the fair value level 

3 evaluations.  

Panel B presents the Spearman correlation coefficients among those variables and highlights 

the correlations which are significant. 

The next Panel, C, presents the combination of the aforementioned five variables in a single 

factor with the use of the factor analysis method. This method is used to reduce the effect of 

single variable error and then effectively combine the corporate governance indicators to the 

fair value levels. The Principal Component Analysis summarized the five factors in a single 

component (GOVSCORE) with Eigenvalue 1,566 which is accepted as it is greater than “one”. 

This component accounts for 31% of total variations of the original variables. Note that, as 

desired, all variables have a positive contribution to the new extracted component. The Factor 

Loading Coefficients, delineated from the Component Score Coefficient Matrix, are presented 

along with the Kaiser-Meyer-Olkin measure of sampling adequacy of each variable. The mean 

Kaiser-Meyer-Olkin measure of sampling adequacy is 0.62, greater than 0.5, indicating that 

the selected variables are appropriate for the factor analysis technique employed (Stewart 

1981). The Rotation Method used is Varimax with Kaiser Normalization.  

Panel D provides the descriptive statistics of GOVSCORE and GOVRANK. The GOVSCORE 

variable is the outcome of the factor analysis; its mean is “0” and its standard deviation is “1”. 

GOVSCORE prices are sorted from smallest to largest. GOVRANK is a new variable derived 

from GOVSCORE ranging from 0 to 1. It is created as the decile rank (0-9) of GOVRANK and 

then divided by “9”. Prices of GOVSCORE closest to 0 had the lowest GOVRANK score. 

GOVRANK is the variable used in the calculations of equation (2). 
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25 50 75
CG_IND_BOARD_MEMBERS_% 174 44,1 27,6 23,9 46,4 67,1

CG_BOARD_SKILLS_% 174 45,9 20,3 30,3 45,5 64,3

CG_AUDIT_EXP 174 0,7 0,4 0,0 1,0 1,0

CG_AUDIT_IND 174 0,8 0,4 1,0 1,0 1,0

CG_EXT_CONSULT 174 0,7 0,5 0,0 1,0 1,0

CG_                     
IND_BOARD_
MEMBERS_%

CG_          
BOARD_SKIL

LS_%
CG_  

AUDIT_EXP
CG_          

AUDIT_IND
CG_       

EXT_CONSULT
CG_IND_BOARD_MEMBERS_% 1,000
Sig. 
CG_BOARD_SKILLS_% ,157 1,000
Sig. ,02
CG_AUDIT_EXP ,237 ,195 1,000
Sig. ,001 ,005
CG_AUDIT_IND ,112 ,103 ,045 1,000
Sig. ,07 ,09 ,276
CG_EXT_CONSULT ,223 ,076 ,100 ,116 1,000
Sig. ,002 ,158 ,095 ,06

Table 10
Descriptive Statistics for Corporate Variables

Panel A: Descriptive Statistics

Variables
Percentiles

N (cases) Mean
Std. 

Deviation

Panel B: Correlations 

 

(Table continued on next page) 
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Variables
CG_IND_BOARD_MEMBERS_% ,440 ,475
CG_BOARD_SKILLS_% ,346 ,293
CG_AUDIT_EXP ,384 ,362
CG_AUDIT_IND ,250 ,153
CG_EXT_CONSULT ,339 ,282
Variation Explained 31,31% Mean KMO= 0,6208
Eigenvalue 1,566

25 50 75
GOVSCORE 174 ,00 1,00 -2,85 -0,47 0,06 0,75 1,74
GOVRANK 174 ,50 ,29 ,00 0,28 0,50 0,72 1

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Panel C: Governance Factor Score Analysis and Sample Adequacy

Factor Loading Coefficients

Panel C: provides the Factor Loading Coefficients and the Kaiser-Meyer-Olkin Measure of Sampling Adequacy of the aforementioned variables.
Based on these variables a Principal Component Analysis was run, identifying a unique component with Eigenvalue 1,566. The mean Kaiser-
Meyer-Olkin Measure of Sampling Adequacy is 0,62, greater than 0,5, indicating that the selected variables are appropriate for the factor
analysis technique employed (Stewart 1981). The Rotation Method used is Varimax with Kaiser Normalization. 

Panel D: provides the descriptive statistics on GOVSCORE and GOVRANK. GOVSCORE is the standardized corporate governance score provided
from the factor analysis performed in the previous part of this table and has mean 0 and standard deviation of 1. GOVRANK is a new variable
derived from GOVSCORE ranging from 0 to 1 and is created as the decile rank (0-9) of GOVRANK and then divided by 9.

N (cases)

Panel D: Descriptive Statistics of Corporate Governance Factor Score and Ranking

Panel A: provides descriptive statistics for the corporate variables used in the factor analysis. The variables are: (1)
CG_IND_BOARD_MEMBERS_% : measures the number of independent board members divided by the number of total board members, (2)
CG_BOARD_SKILLS_%: Percentage of board members who have either an industry specific background or a strong financial background, (3)
CG_AUDIT_EXP: Does the company have an audit committee with at least three members and at least one "financial expert" within the
meaning of Sarbanes-Oxley?, (4) CG_AUDIT_IND: Does the company report that all audit committee members are non-executives?, (5)
CG_EXT_CONSULT: Do the board or board committees have the authority to hire external advisers or consultants without management's
approval?

Panel B: provides the correlation coefficients among the corporate variables. The Spearman correlation coefficients were retained for this
demonstration. Significant p-values (1 tail) at 0,01, 0,05 and 0,1 levels are in bold.

Variables Mean Std. Deviation Min. Max.
Percentiles
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7.1.7. Empirical results for H2 

  

Table 11 presents the outcome of the equation (2). The model fit (adjusted R2) is 95.3% for a 

total of 147 cases. The regression is run for FVA alone and for FVA interaction with the 

GOVRANK.  

Regarding liabilities, the variables of NFVL and FVL L1&L2 are excluded from the regression 

due to collinearity with other variables. The same issue arose with those variables when 

solving the equation (1); the variable NFVL was excluded from the general regression and the 

variable FVL L1&L2 was excluded when examining the regression separately for the years 

2013 and 2014. Following the fact that NFVL and FVL L1&L2 are excluded from the regression, 

the FVL L3 is also not multiplied with GOVRANK since its importance is limited due to its very 

low frequency (0.22% of Total Liabilities, Table 4, Panel A). A brief comment is that the FVL L3 

coefficient is that it is significant and negative (F-stat: -0.52), as expected, therefore means 

that investors do consider these valuations in their judgment but as explained this category’s 

contribution to investors’ final decision is doubted due to the low frequency of those liabilities. 

The commentary on the regression results is decomposed into three parts; firstly, the weak 

corporate governance banks are commented upon, secondly the incrementally stronger ones 

and finally the strongest of all.  

The coefficients of FVA L1, FVA L2 and FVA L3, all aforementioned without multiplying with 

GOVRANK, are considered as related to the banks with the lowest corporate governance 

deciles (weak governance). The reason why these cases are not multiplied by zero is that 

multiplying the variable by zero would produce a zero outcome and therefore eliminate the 

lowest governance percentiles from the sample. Nevertheless, the lowest governance banks 

category is one of the categories examined and should be included in the final analysis, 

therefore, the FVA levels are not multiplied by the GOVRANK factor. All its coefficients are 

significantly different from “0”, meaning that for banks with weakest corporate governance 

the FVA levels are value relevant. The coefficient of FVA L1 (F-stat: -0.15) is marginally 

negative meaning that investors believe that these valuations are not close to their 

benchmark value of “1”. The FVA L2 (F-stat: 0.06) coefficient is positive, and also very close 

to zero, interpreted as value relevant in a positive way but are also considered mispriced. 

Regarding the coefficient of FVA L3 (F-stat: -0.84), it is also negative but close to one meaning 



160 
 

that investors do consider these valuations when estimating the stock price but they consider 

it in a negative way and believe that the latter are quite mispriced.  

Regarding the rest of the banks, the variable used to incrementally distinguish the degree of 

corporate governance moving from the lowest decile (0: weak corporate governance) to the 

highest decile (1: strong corporate governance) is GOVRANK. The coefficients of the 

interaction terms, FVA_L1*GOVRANK, FVA_L2*GOVRANK and FVA_L3*GOVRANK, are the 

incremental valuations from weak to strong governance. For banks with incrementally 

stronger corporate governance, all FVA are also value relevant. As incrementally corporate 

governance becomes stronger; the prices are still value relevant but investors trust the FVA 

L1 values more than the FVA L2 and FVA L3. All coefficients are significantly different from 

zero; that of FVA_L1*GOVRANK is positive (F-stat: 0.28) whereas that of FVA_L2*GOVRANK 

(F-stat: -0.13) and FVA_L3*GOVRANK (F-stat: -0.17) are negative. In this category, the 

differences between the last two levels are not as obvious as in the previous category.  

The way to identify the coefficients of the highest decile of corporate governance is to sum 

up the lowest and the incremental values. The coefficients of the FVA L1, FVA L2 and FVA L3 

are 0.14 (calculated as -0.15 + 0.28), -0.07 (calculated as 0.06 - 0.13) and the severely 

mispriced -1.01 (calculated as -0.84 - 0.17) respectively. Distinctions in this category are also 

obvious, similar to the low corporate governance category, strongly supporting the 

hypothesis.  

To evaluate the impact of corporate governance on each level separately the additional 

calculations are presented. The highest impact of governance is on the FVA L3 valuations 

(difference 0.67) increasing from -0.84 for weak corporate governance banks to -0.17 for 

stronger corporate governance banks. The result is interpreted as follows; investors believe 

that the model-based valuations of banks with more controls are more trustworthy. The 

respective differences for the FVA L1 and the FVA L2 are 0.43 and -0.20 respectively.  

Overall, investors seem to consider that corporate governance as an important factor that 

influences the prices for all the fair value asset levels. Corporate governance strength is 

particularly relevant when it comes to the level 3 valuations due to information asymmetry 

and estimation bias and/or error. Hypothesis 2 that questions whether investors consider that 

“high-quality” corporate governance produces more value relevant fair values of assets than 
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those of “low-quality” corporate governance, for all fair value levels, is supported. The 

evidence is particularly ample for banks with strong corporate governance.  

 

Independent Variables Coeff. F
t- stat 

Coef =0 p-value
(Constant) 8,83 3,68 0,00 ***
NFVA / SHARE ,07 15,66 0,00 ***
FVA L1/ SHARE -,15 -3,91 0,00 ***
FVA L2/ SHARE ,06 2,82 0,01 ***
FVA L3/ SHARE -,84 -8,75 0,00 ***
(FVA_L1/SHARE)*GOVRANK ,28 4,12 0,00 ***
(FVA_L2/SHARE)*GOVRANK -,13 -2,21 0,03 **
(FVA_L3/SHARE)*GOVRANK -,17 -2,96 0,00 ***
NFVL/ SHARE 14,250b 0,97 0,34 Excluded Var. due to collinearity
FVL L1&2/ SHARE -14,323b -4,26 0,00 Excluded Var. due to collinearity
FVL L3/ SHARE -,52 -19,68 0,00 ***
NI/SHARE ,55 4,73 0,00 ***
GOVRANK -5,05 -1,16 0,25
b: Beta In value
n 147
Adjusted R Square 95,3%

** Indicate significance at the 5% levels,     *** Indicate significance at the 1% levels.

The table provides the regression results of examing the value relevance of fair values from 59 banks,
which account for 147 cases from years 2013-2015 including. The dependent variable is share price
31/03/x. The rest of the variables are defined in Table 4 and 10. 

Dependent Variable: PRICE_PER_SHARE

Table 11

The impact of Corporate Governance Factors on the Value Relevance of Fair Value Hierarchy 

Panel A: Regression outcome using GOVRANK 

 

The results of the thesis regarding the usefulness of corporate governance as a way of 

increasing investors’ trust in fair value valuations is in accordance with similar studies in the 

field (Habib and Azim 2008; Song, Thomas and Yi 2010). The latter study finds that weaker 

corporate governance mechanisms reduce the relevance of fair value inputs, especially for 

those that relate to the level 3 assets. As a conclusive comment one could highlight that even 

though the thesis uses different corporate governance variables to similar research, the 

conclusions are still valid that corporate governance is important to the banks’ credibility and 

by extension to investors’ decisions.     
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7.2. Findings on H3 and H4 

 

Hypothesis 3 and 4 relate to the quality of financial statements. The sample used to test 

hypothesis 3 and 4 is derived from the general bank sample described in section 6.3. ‘Sample 

selection’ adjusted for data availability and outliers. It includes all publicly trading EU and 

Norwegian banks.  

The annual data used are collected from years 2008-2015 inclusive. The year 2008 is used to 

calculate all the year-to-year differences (Δ) therefore in practice the variable analysis starts 

from the year 2009. The starting point of the analysis is deliberately related to the end of the 

financial crisis to evaluate whether banks have improved the quality of their reporting after 

the hard lesson learned.  

 

7.2.1. Descriptive statistics H3 and H4 

 

7.2.1.1. Descriptive statistics H3  

 

Regarding hypothesis 3, to mitigate the effect of outliers, all variables (apart from dummy 

variables) have been winsorized to smooth the effect of outliers following prior research 

(Barth, Beaver and Landsman, 2001; Lang, Raedy and Yetman 2003; BLL, 2008). The method 

of winsorizing, instead of the “studentized residuals greater than absolute ‘2’ method is used 

in this part because there are more than ten regressions tested in Hypothesis 3 and calculating 

studentised residuals would derive a slightly different remaining sample for each regression 

making results not comparable.  

The original sample contained data for all 139 banks for a period of 8 years (2008-2015). The 

total amount of cases, for which relevant to hypothesis 3 data were available when running 

the regressions totaled in 469 observations from 82 unique banks. There is no specific number 

of outliers since winsorisation is actually a ‘correction’ and not an omission of observations.  

The final bank sample has the following characteristics; operates in 20 countries (46% of the 

sample comes from Norway, Italy and Poland); has evenly distributed size (29% small, 38% 

medium and 34% large and very large banks following the EBA definition); has sufficiently 
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distributed default risk (36% AA and A rating); has sufficient capital strength (40% high CET1 

capital ratio), its transparency is evenly distributed (50%-50% medium and high).  

The rest of the characteristics are presented in Table 12 which displays the basic descriptive 

statistics, for all the variables included in the analysis, separated in two groups – the pre and 

post FVH adoption - used in testing hypothesis 3. Variable definitions are analytically 

presented in part 5.5.5. “Variable definitions for H3 and H4”.  

By looking at the two groups, differences in areas related to the stock market and investors’ 

uncertainty can be highlighted. In the first period, the stock prices are lower, the standard 

deviation of variables that relate to the shares is higher and, as expected, the net income and 

profitability are lower. Given that, it is expected that significant value relevance differences 

will be noticed between the two periods. The fair value levels percentages are similar in the 

mandatory and the voluntary period and banks appear to have adjusted their reports to IFRS 

13 even before the mandatory implementation date; nonetheless they followed the primary 

versions of the Standard since it became law on December 2012. 

 

7.2.1.2. Descriptive statistics H4  

 

The descriptive statistics that relate to Hypothesis 4 are presented in detail in Table 21. The 

regression has been run for 8 consecutive years (y2008 - y2015) for the original sample of 139 

banks as it is presented in Table 1.  The regression returned results for 746 observations from 

111 banks that operate in 22 countries. Outliers have been treated using the studentised 

residual less than absolute ‘2’ method following Belsley, Kuh and Welsch (1980) and Fox (1991) 

and 23 observations have been eliminated as outliers. The remaining 723 observations 

formed the basis of the final regression that tested Hypothesis 4. 

The sample is equally distributed, size-wise, between the three categories (small, medium 

and large/very large).   

 



164 
 

Mean
Std. 

Deviation Mean
Std. 

Deviation

Test Variables
ΔNI ,00 ,01 ,00 ,01
ΔCF ,00 ,04 ,00 ,04
ACC ,00 ,03 ,00 ,03
CF ,01 ,03 ,01 ,03
SPOS ,70 ,46 ,62 ,49
LNEG ,02 ,13 ,00 ,07
RETURN ,15 ,61 -,05 ,38
P 120,19 499,55 36,49 218,76
NI/P -,05 ,70 -,03 ,51
BVEPS 115,15 577,70 60,42 326,51
NIPS -8,01 95,01 -2,50 51,65
POST 0,00 0,00 1,00 0,00

Control Variables
LEV 14,82 7,16 12,38 5,21
EISSUE % 0,51% 41,86% 2,99% 32,43%
ΔROE % -2,75% 16,72% -0,51% 16,80%
ΔROA % -0,15% 1,01% -0,06% 0,93%
AUD 1,0 ,2 1,0 ,2
DISSUE % 5,56% 10,97% 1,52% 12,76%
SIZE 14,35 2,26 14,42 2,37
NUMEX 6,67 4,66 5,98 4,65
XLIST 0,27 0,45 0,26 0,44
CLOSE 761% 3290% 147% 596%
FVA L1/ TOTAL ASSETS 9,50% 7,98% 10,73% 7,71%
FVA L2/ TOTAL ASSETS 11,45% 11,51% 10,04% 11,24%
FVA L3/ TOTAL ASSETS 1,10% 1,78% 1,61% 2,43%
FVL L1/TOTAL LIABILITIES 1,44% 2,73% 1,11% 2,34%
FVL L2/TOTAL LIABILITIES 9,58% 11,08% 7,18% 9,99%
FVL L3/TOTAL LIABILITIES 0,15% 0,44% 0,18% 0,48%
TIER 1 CR 1,63 0,48 1,58 0,50
DEFAULT_RISK 5,30 3,27 5,07 3,34
FTSEurofirst 300 0,43 0,50 0,36 0,48
LEGAL TRADITION 1,03 0,17 1,05 0,22
TRANSPARENCY 1,49 ,501 1,50 ,501

Pre FVA adoption

(n= 234) 

Variables

2013-2015
(n= 235) 

Post FVA adoption

Table 12

Descriptive Statistics for Comparison of FVA Hierarchy Influence                                                              
in the Quality of Financial Statements

2009-2012

               (Table continued on next page) 
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The variables tested are ΔNI is (NI2/Total Assets2) - (NI1/Total Assets1); ΔCF is the change in
Cash from Operating Activities calculated as (CF2/Total Assets2) - (CF1/Total Assets1); ACC  is 
(NI-CF)/Total Assets; CF is Cash from Operating Activities/Total Assets; SPOS is a dummy
variable for small positive net income taking the value of 1 if 0.00≤(NI /Total Assets)≥0.01
and 0 otherwise; LNEG is a dummy variable for large negative net income that takes the
value of 1 if (NI/Total Assets)≤-0.05 and 0 otherwise; Return is the annual stock return from
nine months prior to three months after fiscal year end calculated as Ln (Price 03/200x/Price 
03/ 200x+1); P is the stock price six months after the fiscal year end; NI/P is Earnings per
share/Stock price beginning year; BVEPS is the book value of equity per share; NIPS is the
net income per share; POST is a dummy variable taking the value 0 in the pre-FVH period
and 1 in the post-FVH period; FVA L1/ TOTAL ASSETS is Level 1 Assets/Total Assets; FVA 
L2/TOTAL ASSETS is Level 2 Assets/Total Assets; FVA L3/Total Assets is Level 3 Assets/Total
Assets; FVL L1/TOTAL LIABILITIES is Level 1 Liabilities/Total Liabilities;FVL L2/TOTAL
LIABILITIES is Level 2 Liabilities/Total Liabilities; FVL L3/TOTAL LIABILITIES is Level 3
Liabilities/Total Liabilities. 
The control variables are LEV is Total Liabilities/ Total Equity; ΔROE % is Pretax ROE Total
Equity %, Prd-Prd Diff.; ΔROA % is Pretax ROA (%), Prd-Prd Diff.; AUD is a dummy variable
taking the number of 1 if the bank is audited by a big-4 firm and 0 otherwise; DISSUE is the 
annual percentage change in Total Liabilities; SIZE is the Ln (company market
capitalisation); NUMEX is is the number of exchanges on which a firm’s stock is listed; XLIST 
is a dummy variable that takes the value of 1 if the bank is included in FTSEurofirst 300
index and 0 otherwise; CLOSE is the number of Closely Held Shares/Common Shares
Outstanding)*100; High Vs Low Capital Ratio taking the value of High (Low) if their CET1
ratio is higher (lower) than the sample median CET1 ratio; DEFAULT_RISK takes the value of
1 (16) that corresponds to “B–” (“AAA”) rating, which is the lowest (highest) S&P rating and
is set to zero if data are not available; FTSEurofirst 300 is a dummy variable that takes the
value of 1 if St.deviation year>=Median St. dev sample and 0 otherwise; LEGAL TRADITION
takes value 1 if the country the bank is based follows Civil law tradition and 2 of Common
law; TRANSPARENCY takes the value of 1 if country is high in the transparency list and 2 if
medium.  All numerical variables are presented in (€000).

The table provides the basic descriptive statistics (number of the cases, mean, standard
deviations) for the variables used to test the Hypothesis 3. The sample is seperated in two
groups; pre (2009-2012) and post (2013-2015) the FVA hierarchy mandatory adoption. 

 

 

7.2.2. Empirical results for H3  

 

In order to evaluate possible differences in accounting quality of financial statements 

attributed to the mandatory implementation of the FVH three areas relevant to the issue are 

examined; earnings management, timely loss recognition and higher value relevance of 

accounting amounts. The methodology used to test each metric is analytically presented in 
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parts 5.5.1 – 5.5.4. All results are summarized in Table 13. Half of the metrics examined 

present significant cases, therefore the analysis is worthwhile. The thesis includes the fair 

value hierarchy levels parameter in addition to the parameters examined in prior research. 

Regarding the earnings management, the first metric examined is the variability of net income 

(variability of ΔNI*) following Leuz, Nanda, and Wysocki (2003), Lang, Raedy, and Yetman 

(2003) and BLL (2008) interpreting more variability as less smoothing since firms tend to use 

discretion in accounting to smooth the reported earnings. Levene’s test results suggest that 

banks in the pre-FVH adoption period do not exhibit significantly higher variability of net 

income compared to the post-FVH adoption period (0.9060 pre-FVH vs. 0.9056 post-FVH). 

Notwithstanding, there is a small difference noticed in favor of the pre-FVH period and should 

be commended upon; firms with less earnings smoothing exhibit higher variability of net 

income. In the case of the first period examined though, net income fluctuations may be 

attributed to the fact that many EU countries were recovering or were still in financial crisis. 

The second period results are smoother since most economies and therefore most banks have 

normalized their operations. Another justification could be that before the implementation 

of the stricter fair value rules, and due to the immediate connection with the 2008 financial 

crisis, managers may have used the ‘big bath’ strategy of manipulating a company's income 

statement to make poor results look even worse so as to improve their results and their 

bonuses in the future. In addition, the independent t-test result show that there is no 

significant difference in the means of the two samples (sig. 2-tailed: p=1 < p 0.05). 

The second metric examines the variability of net income to the variability of cash flow 

(Variability of ΔNI*/ Variability of ΔCF*). According to BLL (2008) firms with more volatile cash 

flows have more volatile net income; the second metric seeks to control this. If banks use 

accruals to manage earnings (since managers respond to poor cash flows by increasing 

accruals) then the variability of the change in net income should be lower than that of 

operating cash flows. Levene’s test results are consistent with the findings of the first metric; 

the variance of the abovementioned residuals of the two periods do not differ significantly. 

The pre-FVH adoption period, results are insignificantly higher suggesting that there is less 

earnings’ smoothing identified during this period, notwithstanding, the two ratios are very 

close. In addition, the independent t-test result show that the means of the two groups do 

not differ significantly (sig. 2-tailed: p=0.352 < p 0.05).  
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The third metric of earnings smoothing compares the correlation between accruals and cash 

flows; a more negative correlation indicates earnings management since it suggests that firms 

use accruals to smooth variability in cash flows. The significant finding suggests that the 

correlation between accruals (ACC*) and cash flow (CF*) in the pre-FVH adoption period is 

less negative (-0.962) than in the post-FVH period (-0.974). This indicates that in the post-FVH 

period banks smooth earnings more since according to literature (Land and Lang 2002; Myers, 

Myers, and Skinner 2007) managers respond to poor cash flows by increasing accruals78.  

Overall, the three metrics of earnings smoothing suggest that in the pre-FVH adoption period 

there is less earnings smoothing (though only one metric is statistically significant).  

The last metric of earnings management relates to the small positive net income (SPOS) has 

a negative beta coefficient (F-stat: -0.04) of POST in the post-FVH adoption period but the 

result is not statistically significant. The statistical outcome of the POST dummy variable is 

interpreted as follows; when the price of the variable equals to “1” (post-FVH) then the SPOS 

is less than what it was in the pre-FVH period (POST equal to “0”) by -0.04. The outcome 

suggests that since there is less small positive net income reported, there is less earnings 

smoothing noticed in the post-adoption period. The justification of this statement is that 

managers prefer to manipulate the financial statements (discretionary accrual management) 

and report small positive net income instead of negative one (Burgstahler and Dichev 1997; 

Leuz, Nanda and Wysocki 2003).  

Regarding the timely loss recognition, the parameter of large losses (LNEG) is examined. In 

the regression, the POST dummy variable has a positive, though insignificant, beta coefficient 

(F-stat: 0.004) which means that firms recognize more large losses more frequently in the 

post adoption period. This is a characteristic of higher accounting quality since large losses 

are recognized when they occur instead of being transferred to future periods. 

The last metric of accounting quality is the group of tests that relate to the value relevance. 

To examine possible differences in the accounting quality of financial statements, the relation 

of stock prices with accounting data is examined. In the post-FVH period the quality is 

expected to have been improved, therefore, the expected outcome is that the association 

between stock price and earnings and equity book value will be higher because the higher 

 
78 Relevant tests are presented in Annex 2.1-2.3. 
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quality of earnings better reflects the aforementioned factors (Barth, Beaver and Landsman 

2001). The first comment resulting from the Table 13 is that for all the value relevance metrics 

the differences between the two periods are statistically significant at the 5% level. Higher 

model explanatory power, R2, is interpreted as evidence of more value relevance. 

The first metric of value relevance that examines the relation of the stock price with earnings 

and equity book value shows that in the post-FVH period the association between those 

factors is strong and the two latter can highly influence the bank’s stock price (58% pre-FVH 

vs. 78% post-FVH). The improved value relevance of the second period may be due to the 

higher accounting standards set, that also limit opportunistic error in estimating financial 

figures and increase investors’ faith in the presented financial statements. Overall, the price 

regression finding is that accounting amounts (BVEPS and NIPS) are value relevant and 

therefore the quality of the financial statements has been increased in the second period.  

The last metric is related to the explanatory power from regressions of net income per share 

on the annual stock return, when the latter is separated in good and bad returns period.   

As expected, the R2 for the good news period is greater in the post-FVH adoption period than 

in the previous one (10% pre-FVH vs. 41% post-FVH). The difference between the two periods 

is impressive and the second period appears to be highly valuable to investors’ decisions. 

When stock returns are positive, banks produce more value relevant results.  

The situation alters at the bad news metric where the explanatory power of the Basu (1997) 

regressions increases for pre-FVH adoption. The relevant R2 for the bad news periods is 

greater in the pre-FVH adoption period even though the explanatory power of both models 

is significantly reduced compared to that of the good news (15% pre-FVH vs. 6% post-FVH). 

Banks in the pre-FVH adoption period take account of bad news in a more timely manner. 

Results suggest that, when returns are negative, the explanatory power of stock returns for 

earnings is more significant in the pre-FVH period than in the post-FVH period. A justification 

of this outcome could be that when stock returns are negative investors are more precautious 

and seek to analyze more deeply financial statement elements that they consider as more 

representative of the bank’s financial condition. The accounting quality of financial 

statements, as depicted by the stock returns, is improved (deteriorates) when returns are 

positive (negative).   
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To summarize, banks in the post-FVH period are more strongly associated with share price 

and take account of good-news in a more timely manner; this observation does not apply to 

their bad-news period. The point to be highlighted from the results of the value relevance 

metrics (due to its importance and its high R2) is that in the post-FVH adoption period the 

accounting quality of financial statements has improved, as depicted in the ability of 

accounting numbers to provide investors with useful information for decision purposes. 

Overall, Hypothesis 3 that the accounting quality of financial statements has improved in the 

post-FVH period is supported by empirical evidence as regards small net income manipulation, 

timely loss recognition and value relevance of stock price and value relevance of NIPS during 

periods with positive annual stock returns. Notwithstanding, in the post FVH period, there is 

evidence of more earnings smoothing and less value relevance of NIPS on annual stock 

returns during periods with negative stock returns. Therefore, it should be highlighted that 

introducing more detailed or stricter accounting rules in an attempt to improve the quality of 

accounting related information is not sufficient, per se, to improve reporting quality. 
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        (Table continued on next page) 

 

Pre FVA 
adoption

Post FVA 
adoption

Methodology 
part Metric 2009-2012 2013-2015

(n= 235) (n= 234) 

5.5.2. Earnings Management
5.5.2.1. Earnings Smoothing   

5.5.2.1.1. Variability of ΔNI* 0,9060 0,9056

5.5.2.1.2. Variability of ΔNI*/ Variability of ΔCF* 31,4 40,5

5.5.2.1.3. Correlation of ACC* and CF* -0,962 -0,974 †

5.5.2.2. Small Positive NI (SPOS)                     (beta coef)

5.5.3. Timely Loss Recognition

Large Negative NI (LNEG)   (beta coef)

5.5.4. Value Relevance                                       (R2)

5.5.4.1. Price 58% 78% †

5.5.4.2 Good News 10% 41% †

5.5.4.3 Bad News 15% 6% †

Variability of ΔNI*/ Variability of ΔCF* is the ratio of the Variability of ΔNI* defined in the previous metric to
the Variability of ΔCF* which is the variance of the standardized residuals from a regression of ΔCF on the
control variables defined in Table 12 and on CF. 

Table 13
Comparison of Quality of Financial Statements Pre and Post FVA hierarchy adoption

-0,04

0,004

The table presents the outcome of the regressions that relate to the accounting quality of the financial
statements. The final sample for which no missing data are available for all variables are presented in two
columns: pre-FVH mandatory adoption (2009-2012) and post-FVH mandatory adoption (2013-2015).  
Definitions for all variables included in the tests are presented in Table 8. Details in how each metric is
calculated are presented in the methodology part indicated in the first column.The sign of the asterisk (*)
above the variables indicate that the standardised residual of the specific variable is included in the equation
instead of the variable itself. 

Variability of ΔNI* is defined as the variance of the standardized residuals from a regression of ΔNI on the
control variables defined in Table 12 and on CF. 
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† indicates significant difference between the pre and the post adoption period at the 5% level
(one-sided).

The Spearman correlation between residuals of ACC* and CF* is calculated and then the
significance of difference between the two correlation coefficients is tested performing a Fisher r-
to-z transformation test. 

For SPOS and LNEG, the regression is run for the whole sample having SPOS and LNEG as 
dependent variables and all the control variables and CF as independent variables in the 
regression; the sign of the F coefficient of POST is commented upon.    

Country fixed effect is included in the regressions when needed.  

For the value relevance metric, the R2 value is derived from the second stage regressions. The 
Chow test is used to test structural change of R2 at the break point (year 2013).  To assess the 
statistical significance of difference between the two R2 the Cramer (1987) test is implemented. 

SPOS is an indicator variable for small positive income regressed on the control variables, CF and
POST for the whole period under examination to account for managing towards positive earnings.

Correlation of ACC* and CF* is the partial Spearman correlation between the residuals from the
ACC and the CF regressions; both sets of residuals are computed from the regression of ACC and
CF respectively on the control variables. The three aforemenioned metrics account for earnings
smoothing.

LNEG is an indicator variable for large negative income regressed on the control variables, CF and
POST for the whole period under examination to account for timely loss recognition.

Variability of ΔNI* and Variability of ΔNI*/ Variability of ΔCF* are tested for significant difference
using a Levene's test for equality of variances. 

The value relevance metrics are based on a two-stage regression. In the first stage the dependent
variable is regressed by country fixed effect and in the second stage the standardised residual
produced from the first regression is regressed by the necessary variables. The first metric tests
Price (P) to BVEPS and NIPS. The second metric tests NI/P to RETURNS when news are good
(defined as positive RETURN) and the third metric tests NI/P to RETURNS when news are bad
(defined as negative RETURN).

 

As already mentioned, Table 13 contains the summary of all the metrics for testing accounting 

quality (H3). In the next pages, all relevant metrics, from which the recapitulative Table 13 

was derived, are analytically presented in Tables 14-20.  

Some metrics require the examination of the period as a whole while others separate the 

time investigated in two sub-periods. Each table presents the relevant regression outcomes 

of equations (3-10) as analytically explained in the methodology part 5.5. “Methodology for 

H3 and H4”. Depending on the metric examined, the relevant regression outcome and the 

relevant significance tests are presented. Further comments on each table would not add 

further value since the complexity of the specific Hypothesis requires examining and 

commenting upon all parameters as a whole. 
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Variance of Standardized Residual

Levene's Test for Equality of Variances.  
Equal variances assumed

Independent Samples t-Test for equality of 
means

Dependent Variable: ΔNI
Unstandardize
d Coefficient F Sig.

Unstandardized 
Coefficient F Sig.

(Constant) ,001 ,83 -,002 ,44
SIZE 6,413E-05 ,76 ,000 ,47
ΔROE % 6,064E-05 ,02 -3,886E-05 ,14
EISSUE % -2,361E-06 ,63 4,773E-06 ,47
LEV ,000 ,00 1,383E-05 ,78
DISSUE % 6,604E-06 ,70 -1,921E-05 ,22
ΔROA % ,008 ,00 ,009 ,00
CF ,010 ,11 ,022 ,00
AUD ,000 ,92 ,000 ,91
NUMEX -1,091E-05 ,91 ,000 ,13
XLIST ,000 ,75 ,000 ,53
CLOSE -3,207E-09 ,96 6,252E-07 ,07
FVA L1/ TOTAL ASSETS 3,106E-05 ,19 1,152E-05 ,69
FVA L2/ TOTAL ASSETS 1,124E-05 ,69 1,500E-05 ,69
FVA L3/ TOTAL ASSETS ,000 ,30 2,645E-05 ,76
FVL L1/TOTAL LIABILITIES 4,890E-05 ,49 1,238E-05 ,90
FVL L2/TOTAL LIABILITIES 2,194E-06 ,94 -1,966E-05 ,67
FVL L3/TOTAL LIABILITIES ,000 ,65 7,859E-05 ,86
LEGAL TRADITION -,001 ,26 ,000 ,85
TRANSPARENCY -,001 ,11 ,000 ,70
FTSEurofirst 300 ,000 ,34 -7,740E-05 ,85
TIER 1 CR ,001 ,08 7,338E-05 ,86
DEFAULT_RISK 7,433E-05 ,27 2,463E-06 ,97

R2

Regression 

Pre FVA adoption Post FVA adoption
2009-2012 2013-2015

0,9060 0,9056

F:  0,503 Sig. 0,48

Table 14
Comparison of Quality of Financial Statements Pre and Post FVA hierarchy adoption

Regressions that relate to 5.5.2.1.1. Variability of ΔNI*

93% 91%
Sample description and definitions for all variables included in the regressions are presented
in Table 12. Variability of ΔNI* is tested for significant difference using a Levene's test for
equality of variances. In addition, an independent sample t-test for difference in means is
performed.

sign 2 tail: p= 1 > p 0.05 no sign diff
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Levene's Test for Equality of Variances.  
Equal variances assumed

Independent Samples t-Test for equality of 
means

Dependent Variable: ΔCF
Unstandardize
d Coefficient F Sig.

Unstandardized 
Coefficient F Sig.

(Constant) -,027 ,41 -,082 ,06
SIZE -,001 ,80 ,002 ,49
ΔROE % -2,336E-05 ,94 ,001 ,08
EISSUE % 3,262E-06 ,96 -1,090E-05 ,93
LEV ,000 ,47 ,003 ,00
DISSUE % ,000 ,58 ,000 ,11
ΔROA % ,001 ,78 -,013 ,14
CF ,855 ,00 ,880 ,00
AUD ,002 ,91 ,020 ,29
NUMEX -,001 ,29 -,001 ,53
XLIST -,001 ,90 -,008 ,56
CLOSE -1,319E-06 ,07 -4,322E-06 ,48
FVA L1/ TOTAL ASSETS ,001 ,02 -,001 ,03
FVA L2/ TOTAL ASSETS ,001 ,08 -,001 ,23
FVA L3/ TOTAL ASSETS ,000 ,84 ,001 ,63
FVL L1/TOTAL LIABILITIES 1,143E-06 1,00 -,002 ,22
FVL L2/TOTAL LIABILITIES ,000 ,35 ,001 ,29
FVL L3/TOTAL LIABILITIES -,002 ,76 -,003 ,69
LEGAL TRADITION -,016 ,27 ,007 ,68
TRANSPARENCY ,001 ,82 ,000 ,99
FTSEurofirst 300 ,010 ,04 ,007 ,29
TIER 1 CR ,013 ,01 ,000 ,98
DEFAULT_RISK ,002 ,01 -,001 ,48
R2

Sig. 0,59

Regression 

31,4 40,5

Ratio:                                                      
Variance Residual ΔNI*/Variance of Residual 
ΔCF*

47% 35%

Sample description and definitions for all variables included in the regressions are presented in
Table 12. Variability of ΔNI*/ Variability of ΔCF* is tested for significant difference using a
Levene's test for equality of variances. In addition, an independent sample t-test for difference in
means is performed. Regression results for ΔNI are presented in Table 14.

Table 15
Comparison of Quality of Financial Statements Pre and Post FVA hierarchy adoption

Regressions that relate to 5.5.2.1.2.  Variability of ΔNI*/ Variability of ΔCF*

Pre FVA adoption Post FVA adoption
2009-2012 2013-2015

F: 0,294

sign 2 tail: p= 0,352 > p 0.05 no sign diff
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Spearman's rho Correlation 
Coefficient
Standardized Residual 

Regression 

Un.Coeff. F Sig. Un.Coeff. F Sig. Un.Coeff. F Sig. Un.Coeff. F Sig.
(Constant) ,001 ,99 ,009 ,76 -,008 ,79 -,013 ,66
SIZE -,001 ,83 ,001 ,78 ,003 ,20 ,002 ,44
ΔROE % ,001 ,00 ,000 ,41 -,001 ,00 ,000 ,75
EISSUE % 1,483E-05 ,79 ,000 ,03 -2,107E-05 ,71 ,000 ,15
LEV ,001 ,14 -,001 ,16 -,001 ,01 ,000 ,55
DISSUE % ,000 ,54 ,000 ,01 -1,499E-05 ,94 ,000 ,03
ΔROA % -,015 ,00 ,004 ,53 ,016 ,00 ,001 ,92
AUD -,005 ,70 -,019 ,14 ,006 ,66 ,015 ,25
NUMEX ,001 ,42 ,002 ,09 -,001 ,19 -,003 ,02
XLIST ,003 ,71 -,016 ,09 -,006 ,50 ,012 ,18
CLOSE 1,693E-06 ,01 2,489E-06 ,56 -2,351E-06 ,00 -3,197E-06 ,45
FVA L1/ TOTAL ASSETS ,001 ,06 ,001 ,04 ,000 ,12 ,000 ,16
FVA L2/ TOTAL ASSETS -,001 ,08 ,000 ,37 ,001 ,03 1,218E-05 ,98
FVA L3/ TOTAL ASSETS ,000 ,84 ,001 ,24 ,001 ,54 -,001 ,41
FVL L1/TOTAL LIABILITIES ,000 ,69 -,001 ,64 -1,570E-05 ,98 ,000 ,74
FVL L2/TOTAL LIABILITIES 8,278E-05 ,80 ,000 ,60 ,000 ,52 -9,113E-05 ,87
FVL L3/TOTAL LIABILITIES ,002 ,68 -,001 ,87 -,002 ,71 ,001 ,81
LEGAL TRADITION ,008 ,54 ,000 ,98 -,014 ,31 -,006 ,59
TRANSPARENCY ,010 ,10 ,000 ,97 -,013 ,04 -,006 ,35
FTSEurofirst 300 ,003 ,44 ,010 ,04 -,001 ,75 -,009 ,06
TIER 1 CR -,009 ,07 ,000 ,96 ,006 ,22 ,000 ,95
DEFAULT_RISK -,001 ,20 -,002 ,04 ,001 ,32 ,002 ,06
R2

Dependent Variable: ACC

Sample description and definitions for all variables included in the regressions are presented in Table 12. Correlation
of ACC* and CF* is is the partial Spearman correlation between the residuals from the ACC and the CF regressions;
both sets of residuals are computed from the regression of ACC and CF respectively on the control variables. 

Table 16
Comparison of Quality of Financial Statements Pre and Post FVA hierarchy adoption

Regressions that relate to 5.5.2.1.3.  Correlation of ACC* and CF*

-0,962
Significance of difference between the two 

Correlation Coefficients                                            
z: 2,07                p: 0,02

Nonparametric 
Correlations

20% 16%

Dependent Variable: CF

Pre FVA adoption Post FVA adoption
2009-2012 2013-2015

24% 13%

Pre FVA adoption Post FVA adoption
2009-2012 2013-2015

-0,974
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Un.Coeff. F Sig. Un.Coeff. F Sig.
(Constant) 1,869 ,00 ,013 ,84
POST -,040 ,34 ,004 ,72
SIZE -,046 ,04 -,007 ,18
ΔROE % ,003 ,26 -,001 ,14
EISSUE % ,000 ,43 -8,607E-05 ,53
LEV ,003 ,51 ,003 ,00
DISSUE % ,004 ,01 ,000 ,36
ΔROA % ,025 ,61 -,020 ,08
CF ,783 ,20 -,687 ,00
AUD -,270 ,03 ,006 ,83
NUMEX ,010 ,32 ,002 ,51
XLIST ,358 ,00 ,000 ,98
CLOSE 7,601E-06 ,39 7,241E-06 ,00
FVA L1/ TOTAL ASSETS ,007 ,01 ,000 ,45
FVA L2/ TOTAL ASSETS -,008 ,02 ,000 ,64
FVA L3/ TOTAL ASSETS -,023 ,03 ,000 ,89
FVL L1/TOTAL LIABILITIES ,005 ,57 ,000 ,83
FVL L2/TOTAL LIABILITIES -,002 ,65 ,000 ,81
FVL L3/TOTAL LIABILITIES ,072 ,15 ,001 ,93
LEGAL TRADITION -,221 ,05 ,025 ,37
TRANSPARENCY -,283 ,00 ,028 ,04
FTSEurofirst 300 ,055 ,18 ,003 ,76
TIER 1 CR ,120 ,01 -,008 ,47
DEFAULT_RISK -,003 ,73 -,001 ,49
n
R2

469 469
26,9%27,3%

Dependent Variable:  
LNEG

Sample description and definitions for all variables included in the regressions are
presented in Table 12. SPOS is an indicator variable for small positive income regressed on
the control variables, CF and POST for the whole period under examination to account for
managing towards positive earnings. LNEG is an indicator variable for large negative income 
regressed on the control variables, CF and POST for the whole period under examination to
account for timely loss recognition.

Dependent Variable:  
SPOS

Regression for period      2009-2015

Table 17

Comparison of Quality of Financial Statements Pre and Post FVA hierarchy adoption

5.5.3.                           
Large Negative NI                         

(LNEG)

5.5.2.2.                         
Small Positive NI    

(SPOS) 
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Compared to previous published literature (Leuz, Nanda, and Wysocki, 2003; Lang, Raedy, 

and Yetman, 2003 and BLL, 2008) that follows the same methodology, the thesis includes 

additional and some different parameters of study and their respective variables. The thesis 

examines the implementation of a specific Standard (whereas previous studies bring on the 

spotlight changes in the financial system in general); focuses on banks (whereas all 

aforementioned literature focus on firms in general), takes sample from the European 

territory (instead of the US); adds additional control factors (such as legal framework, 

profitability and performance, market volatility, transparency, law tradition); focuses on the 

turbulent period following the crisis and uses different methodology for SPOS and LNEG 

variables calculations. Due to these differences the results of the thesis are not directly 

comparable to those of previous literature but looking at a broader perspective we see that 

the results are consistent. BLL (2008) find that firms applying IAS evidence higher accounting 

quality than those applying domestic standards. The article states that firms applying IAS 

evidence improvement in their financial statements’ quality between the pre and the post 

adoption period. Quality in the relevant literature is defined as less earnings management, 

more timely loss recognition and higher value relevance of accounting amounts. In the thesis, 

findings suggest that the quality has improved in most of the parts. More specifically, after 

year 2013 quality has improved as regards small net income manipulation, timely loss 

recognition and value relevance of net income during periods with positive annual stock 

returns. Notwithstanding, in the post FVH period, there is evidence of more earnings 

smoothing, therefore investors should demand a higher premium for the additional risk they 

suffer, and less value relevance of net income on annual stock returns during periods with 

negative stock returns. To summarize, the thesis suggests that simply introducing more 

detailed accounting Standards is not stand-alone enough to improve reporting quality. 
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7.2.3. Supplementary analysis for H3  

 

The relevant to hypothesis 3 results are derived from the traditional linear regression model. 

In this section, a method similar to the one proposed by BLL (2008) is been implemented to 

test the validity of the outcomes when an alternative method is been used. They propose a 

matching sample method and obtain the empirical distribution of their sample by repeating 

the procedure 1000 times. They justify the use of this procedure by the fact that it requires 

no assumptions on the distribution of the evaluated metrics.  

Bootstrapping79 is a method for deriving robust estimates of standard errors and confidence 

intervals for estimates such as the mean, median, correlation coefficient or regression 

coefficient. It is also used for constructing hypothesis tests. An advantage of this approach, 

when testing significance of the differences, is that it requires no assumptions on the 

distribution of each metric therefore can be used for all metrics, even for those with unknown 

distributions (e.g. the ratio 
∆ ∗

∆ ∗). The basic idea of bootstrapping is to repeat the regression 

of a given sample over and over again and then obtain the estimated sampling distributions 

of the variables of interest. The parameters set in the thesis are the following; the regressions 

are run 1.000 times (number of sub-samples), set seed for Mersenne twister (pseudorandom 

number generator) is selected and set at 200.000 (to preserve the current state of the random 

number generator and restore that state after the analysis is complete), the confidence 

interval is bias corrected and accelerated (to obtain more accuracy than the traditional 95% 

confidence interval) and in addition the sample has been stratified by country (to control for 

country- specific differences).     

Bootstrapping outcomes from the specific bank sample and time period tested in the thesis 

are similar to those of OLS and do not justify the use of this method. For example, regarding 

variability of ΔNI* (5.5.2.1.1.): the outcome of group 1 is 0.90557940 with bootstrapping 

(0.90598291 with OLS) and the outcome of group 2 is 0.9059829 with bootstrapping 

(0.90557940 with OLS). The relevant SPSS tables are presented in Annex 2.4. The small 

 
79 
https://www.ibm.com/support/knowledgecenter/en/SSLVMB_24.0.0/spss/bootstrapping/idh_idd_bootstrap.
html  
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differences in the two methods are justified due to the small size of the tested sample. The 

variance of the residuals using both methods is not significant therefore there is no earnings 

smoothing proved. The results of the two methods are similar to the rest of the metrics as 

well.  

The method of bootstrapping was not chosen as the primary method of analysis since it does 

not allow for standardized residuals to be saved as variables and therefore the analysis for all 

metrics could not be completed.  

 

7.2.4. Empirical results for H4  

 

To examine the differences in accounting quality over time the association of stock prices with 

accounting data through time is examined (Lang, Raedy and Yetman 2003; Lang, Raedy and 

Wilson 2006; BLL 2008). Value relevance, as defined in this part, expresses the ability of 

financial statement information to capture or summarize information that affects the share 

prices. The question of interest is in whether accounting data for a year (x) are more highly 

associated with share price than data for the previous year (x-1). The years examined in the 

thesis can be characterized as turbulent for the banking and the financial sector in Europe. 

The fact that investors and stakeholders have lost and regained their trust in the banking 

system is obvious in the statistical results presented in the following analysis.   

The sample used to test the validity of Hypothesis (4) is presented in Table 21 Panel A. The 

relevant to the regression basic descriptive statistics are presented in the table so as to obtain 

an overview of the sample tested. Relevant comments on the observations have been made 

in part 7.2.1.2.  

Panel B presents the second stage regression results. As already explained in the methodology 

part, regressing price by country fixed effect, before regressing with the independent 

variables of interest, helps reduce differences that relate not to the model, per se, but to the 

characteristics of the stock market or the economic condition of the country the bank 

operates in. The standard error (SE) of the yearly regressions is small meaning that the model 

accuracy of the predictions is high. The variance of the model is low meaning that most cases 

are fairly distributed across the second stage regression line.  
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Panel C presents first the R2 year-by-year difference calculated as a simple difference between 

two consecutive years and then the Cramer (1987) test calculations that have been 

implemented to test the significance of the difference between the models of two 

consecutive years. The t-statistical difference of Cramer test observed in all compared periods 

(apart from the 2012-2013 period) suggests that one year’s earnings capture significantly 

different value relevant information than the other year’s earnings. Results do not show 

constant improvement in the value relevance. 

As regards results of Panel C, they indicate that the difference in the regression R2 between 

years 2008-2009 was reduced by 24%. The outcome could be attributed to the fact that 2009 

was the year in which the crisis affected the most European countries and indexes 

(FTSEurofirst 300 on 09/03/2009: 657 market units 10-year low) and investors had lost their 

faith in the stock market and on bank credibility. 

The following years, 2009-2010, significant signs of recovery were noted on the value 

relevance of the accounting data – model fit improved by 68% - showing that the sector 

regained investors’ trust.  

The next year results, 2011, show that the market realized that the extremely positive 

reaction of 2010 could not be justified by accounting results and investors reduced their 

expectations (R2 difference reduced by 23%).  

The unstable market situation sustained in 2012, year in which many EU countries were 

entering an economic reconstruction plan (the R2 difference reduced even further by 38%). 

As highlighted in part 3.1. “The EU macroeconomic environment”, during the year 2012, the 

economic expansion reversed in almost half of the member counties of the EU. Italy (which 

counts for 14% of the total sample used to test H4) has been strongly affected by the euro-

area sovereign debt crisis (2011-2012) and Italian bank profitability has been reduced by 9%.  

The following year, 2013, the situation was stable, having no significant difference to the 

value relevance of the previous year. Signs of optimism were obvious in the year 2014 when 

the explanatory power of the model was significantly improved, compared to the previous 

year, by 39%. A reason that could justify the increase in the value relevance is the fact that at 

the beginning of this year, the CRR/CRD IV framework laid down prudential requirements on 
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capital, liquidity and credit risk to all European banks. The mandatory implementation of 

CRR/CRD IV framework helped investors regain their trust in the sector.  

The degree of association between stock prices and accounting information was significantly 

lower for the year 2015, compared to the year 2014, indicating lower value relevance of 

reported results for 2015 as compared to 2014 (from 50% in 2014 to 2% in 2015). 

Overall, the value relevance of accounting information follows the fluctuations of the 

economy, as analytically illustrated in various parts of Chapter 3 and in particular in 3.2. 

“Horizontal analysis of the EU banking industry”. Analyzing the European bank profitability, 

as depicted in the sector’s ROE, one can observe that the value relevance of the financial 

amounts diminishes the following year of the year ROE is been reduced (i.e. years 2008, 2011 

and 2012). That could be interpreted as follows; investors are informed about the reduced 

bank profitability and consider the amounts presented in the financial statements with extra 

cautiousness even suspiciousness. 

To summarize, even though in the years following the financial crisis stricter rules regarding 

reporting, liquidity and credit risk have been introduced to and implemented by the EU and 

Norwegian banks, the hypothesis that the accounting quality of financial information - as 

depicted in value relevance of financial information - has been constantly improving cannot 

be supported. Notwithstanding, an important observation made is that the quality of financial 

statements, as reflected by the value relevance of accounting information on the share price, 

follows the same direction fluctuations as the EU economic cycle (2009 EU financial crisis and 

2012 EU sovereign debt crisis).     
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25 50 75
87,30 4,39 9,57 24,07
173,75 5,49 13,53 32,24
63,61 0,13 0,71 1,84

Dependent Variable: Stand. Residual of P 

All Years
2008 2009 2010 2011 2012 2013 2014 2015 2008-2015

(Constant) -,169 -,178 -,220 -,136 -,139 -,165 -,152 -,154 -0,144
BVEPS ,001 ,000 ,002 0,000 ,000 ,000 ,000 0,00 0,000
NIPS ,021 ,003 -,003 -,003 -,002 ,000 -,002 ,003 -0,002

R2 30% 7% 75% 52% 14% 11% 50% 2% 22%

SE 0,14 0,10 0,12 0,29 0,22 0,15 0,12 0,10 0,19
VAR 0,02 0,01 0,01 0,09 0,05 0,02 0,01 0,01 0,04
n 72 73 81 91 93 99 105 109 723

2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015
-24% 68% -23% -38% -4% 39% -47%
1,69 4,49 2,44 1,98 0,14 2,11 3,07

† † † † not sign † †

BVEPS
NIPS

Table 21
Value Relevance of financial statement elements through time (H4)

Panel A                                                                             Descriptive Statistics

Variables

P

N (cases) PercentilesStd. 
Deviation

Beta coefficient in italic signifies statistically significance at 1% level. 

723
723
723

Mean

28,59
46,82

Panel C                                                           Year-by-Year Value Relevance Difference

Cramer test 
t-statistics for R2 diff. 
significance

-5,35

Panel B                                                                      Two stage Regression Analysis

Independent 
Variables

Year

Panel C presents the results of Cramer (1987) test used to assess the statistical significance of the difference of the R2 

for each two consecutive years. 

R2 y-y difference

Unstandardized Coefficients F

Panel A provides the basic descriptive statistics (number of the cases, mean, standard deviations and percentiles) for
the variables used to test the Hypothesis 4. P is the stock price six months after the fiscal year end; BVEPS is the book
value of equity per share; NIPS is the net income per share.

Panel B presents the value relevance results of an OLS regression analysis. Calculations are based on a two-stage
regression; in the first stage the dependent variable (P) is regressed by country fixed effect and in the second stage
the standardised residual produced from the first regression is regressed by the independent variables BVEPS and
NIPS. The R2 value is derived from the second stage regression. Yearly regression results are reported in relevant
columns; SE is the standard error of the regression and VAR is the regression variance. The last column presents the
regression for the whole period under research (2008-2015). 

† Indicates significant difference of R2 at the 5% level (one-tailed  t-test)
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7.3. Findings on set of H5 

7.3.1. Descriptive statistics for the set of H5 

 

The dataset contains all European listed banks for the time period 2009-2016. Laux and Rauter 

(2017) use two cluster dimensions when calculating the relevant standard errors following 

Petersen (2009) to test procyclicality in US banks. The thesis tested the hypothesis using both 

methods; the OLS regression analysis (in SPSS) and the Petersen method of clustering by year 

and bank (in STATA). The regressions outcomes were exactly the same in both statistical 

packages. The Stata ado file written by Petersen is implemented in some articles of accounting 

research to account for two dimensions of within-cluster correlation; a firm identifier (flcuster) 

and a time identifier (tcluster) (more info in part 5.6.). 

The bank sample used to test this hypothesis is derived from the general bank sample 

described in section 6.3. ‘Sample selection’ adjusted for data availability and outliers. The 

regression is run for a total of 1112 observations from 139 banks and outliers are excluded 

from the sample. Outliers are defined as those with studentized residuals greater than 

absolute “2”. Outliers were identified for each regression separately and are presented in 

Table 22. The final sample contains more than data points from around 125 banks that 

operate in 25 countries. Statistical results related to the normality assumptions relative to this 

part are presented in Annex 1.1, 1.2 and 1.4. 

5.1. 5.2. 5.3. 5.4. 5.5. 5.6.

1112 1112 1112 1112 1112 1112
Regression outcome 
(with outliers) 1051 1051 1051 1065 1050 1065

22 22 22 11 22 11
(Banks:14) (Banks:15) (Banks:14) (Banks:10) (Banks:15) (Banks:10)

Final Observations (n) 1029 1029 1029 1054 1028 1054

Country Norway France Italy Poland Spain
United 
Kingdom

Austria Denmark Germany Croatia Sweden Greece Bulgaria

Frequency 141 136 136 95 53 52 40 40 40 37 32 25 24

Country Malta Romania Portugal Ireland Cyprus Finland Slovakia Belgium
Czech 
Republic

Hungary Estonia Netherlands Total

Frequency 24 24 22 21 18 16 16 13 8 8 6 2 1029

Table 22

Panel A                                                                            Bank sample for set of H5
Number of observations

Less: Observations with outliers that 
have studentized residuals greater than 
I2I following Belsley et al. (1980) and 
Fox (1991)    

Final Bank sample as per Table 1       (139 
banks * 8 years: 2009-2016)

Panel B                                                                      Country description for set of H5
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In order to appreciate the sample investigated, two additional descriptive factors are 

commented upon; the bank size and the country origin of the banks included in the final cases. 

Regarding the bank size, based on the EBA definition, the cases derived from a well diversified 

range that included small (36%), medium (39%), large (6%) and very large (19%) banks. With 

reference to country factor, the sample is also well diversified and includes cases from 25 

countries. The vast percentage investigated operates in Norway (13%), France (13%), Italy 

(13%) and Poland (9%). The aforementioned statistics relate to the sample that has no missing 

data in all the following regressions. 

The basic descriptive statistics for the set of hypotheses are presented in the following table. 

The variables of ΔAssets, ΔGDP and ΔBook Leverage are defined as ln[vari,t] - ln[vari,t-1]. The 

market volatility variable is a dummy variable. To calculate this variable the FTSEurofirst 300 

index returns were recorded. Then the percentage of the yearly return was calculated as ((x-

1)-x)/x; if its sign is positive (negative) the year is characterized as a year of Up (Down) market 

and takes the value of “1” (“0”). In the sample, seven years out of the eight are characterized 

as up market. Note that the data analysis begins the year EU is in deep financial crisis.   

Variables N (cases) Mean
Std. 

Deviation
25 50 75

Δ_BOOK_LEVERAGE 1029 -0,03 0,14 -0,09 -0,03 0,03
Δ_ASSETS 1029 0,04 0,13 -0,02 0,03 0,09
ΔGDP 1029 0,01 0,03 0,00 0,02 0,04
FTSE300 UP/DOWN MARKET 1029 0,88 0,33 1,00 1,00 1,00

Percentiles

The table provides the basic descriptive statistics (number of the cases, mean, standard
deviations and percentiles) for the variables used to test the hypotheses set 5. The sample
contains data from 125 european banks during the time period 2009 to 2016 inclusive. ΔAssets,
ΔGDPand ΔBook Leverage are defined as ln[vari,t] - ln[vari,t-1]. FTSEurofirst 300 is defined as
follows: If FTSEurofirst 300 Index Yearly Return >0  then "Up Market", if <0 then "Down Market".

Table 23
Descriptive Statistics for set of H5
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7.3.2. Empirical results for the set of H5 

 

Most of the existing research uses the definition of Adrian and Shin (2010) when referring to 

leverage procyclicality i.e. the positive association between total asset growth and book 

leverage growth. This definition captures, what is empirically observed, that assets tend to 

rise in good times and fall in bad times, with asset growth is primarily financed by debt. The 

approaches of Adrian and Shin (2010), part of the methodology of Laux and Rauter (2017) and 

the suggestions of Acharya and Ryan (2016) are used to test the set of hypotheses (5) of the 

thesis and identify the association between the change of total assets, the change in the book 

leverage, market and economy volatility. The results of the equations (12) – (17) are 

presented in Table 24. The standard errors are adjusted for within-bank and for within-year 

clusters when necessary.  

Regarding hypothesis 5.1. (equation 12), the coefficient of the change in total assets is highly 

significant and positive (F-stat: 0.35) in this first standalone specification. Both variables, 

ΔAsset and ΔBook Leverage, have been measured as ln[vari,t] - ln[vart-1]. The results show that 

banks exhibit procyclical book leverage and therefore the hypotheses that banks exhibit 

procyclical leverage is supported. The results are consistent with findings of Adrian and Shin 

(2008; 2010) that provide empirical evidence of procyclical leverage by documenting a 

positive relation between quarterly changes in total assets and changes in leverage for five 

US investment banks. 

To verify the validity of hypothesis 5.2., as suggested by Acharya and Ryan (2016), the method 

is to link the impact of economic conditions, as measured by the change in GDP, with bank’s 

procyclical book leverage. The regression results of equation 13 show positive and highly 

significant relation between ΔGDP (F-stat: 1.03) and ΔBook Leverage. That means that bank 

leverage is influenced by changes in the economic growth in a positive way. Both variables 

have been measured as ln[vari,t] - ln[vart-1]. The model fit and the results are similar to those 

reported in the article of Laux and Rauter (2017), from which the basic idea for this set of 

hypotheses was derived. The outcome of the regression is that hypothesis 5.2. that the 

economic growth causes procyclical leverage is supported.  

In hypothesis 5.3., the contribution of both asset and GDP growth to procyclical leverage is 

evaluated in a single regression (equation 14). Results show a positive and highly significant 
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relation between both variables, ΔAsset (F-stat: 15.62) and ΔGDP (F-stat: 7.23), with the 

bank’s leverage. The hypothesis that banks increase book leverage when they expand 

(contract) their balance sheets and when economic conditions improve (deteriorate) is 

supported.  

In order to test Hypothesis 5.4., the equation (15) is been regressed to understand the relation 

between book assets and GDP. Results are similar to those of Laux and Rauter (2017), in that 

both researches find a positive coefficient of the interaction term, but the EU sample 

coefficient is not statistically significant. Results suggest that the two factors do not magnify 

each other. The hypothesis that economic growth causes asset growth - since when the 

economy expands (contracts), i.e., ΔGDP>0 (ΔGDP<0), the bank has an initiative to buy (sell) 

assets - is not supported by the model.  

All the above mentioned results agree with the US research of Laux and Rauter (2017) in which 

they conclude that total asset growth and GDP growth are both positively related to book 

leverage growth. 

The subsequent two hypotheses (5.5. and 5.6) examine the effect of stock market volatility, 

as reflected by the changes in the yearly returns of the FTSEurofirst 300 stock index, to 

leverage. As already mentioned, 25 banks of the final sample that are included in the equation 

(16) are constituents of the FTSEurofirst 300 index and all the banks included in the sample 

are listed in various stock exchanges. The FTSEurofirst 300 index yearly returns included in 

the regression are all positive and are noted as “Up”, apart from the year 2011 which had a 

negative yearly return of -11% and is characterized as “Down”. The index shows signs of 

constant recovery following the crisis of 2008-2009 (yearly return -44%). The market volatility 

(FTSEurofirst 300) variable is a dummy variable that takes the value of 1 (0) when the year is 

characterized as a year of Up (Down) market. Note during the year 2016 the index reached its 

pre-crisis levels and remains stable ever since.  

Next, the thesis investigates hypothesis 5.5. on whether market volatility increases procyclical 

leverage. One would expect that banks buy more risky assets when the stock market returns 

are positive and expectations of the economy are prosperous; notwithstanding, regression 

results reveal the opposite. Results show that market volatility, as depicted by the changes in 

the index’s yearly returns, influence significantly and marginally negatively (F-stat: -0.1) the 

bank book leverage. In other words, book leverage is slightly reduced when the market 
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volatility (the dummy variable) changes from negative (2011) to positive (2012) year returns. 

Hypothesis 5.5. is not supported since results show that when the market is going better 

credit risk, as depicted in book leverage, decreases.   

The last hypothesis of this set, 5.6., investigates whether market increase help bank assets 

increase. Regression results show a statistically significant and marginally negative relation 

between total assets and the index (F-stat: -0.02). Therefore, the change of book assets is also 

slightly reduced as the market volatility changes from negative (2011) to positive yearly 

returns (2012). Hypothesis 5.6. that positive stock market returns could increase asset growth 

is not supported and banks seem to consider other (more bank-oriented) aspects than general 

stock market conditions before deciding to expand their assets.   

A general comment for this set of hypotheses is that even though the model fit (R2) is 

relatively low compared to the model fit of the other regressions of the thesis, it is still a lot 

higher than the relevant coefficient of determination of the aforementioned relevant 

published research. It is interesting to comparing the results of this set of hypotheses of the 

thesis to the Laux and Rauter (2017) results since their research methodology has been 

followed. Both researches agree in that i) banks exhibit procyclical book leverage, ii) the 

economic growth causes procyclical leverage iii) banks increase book leverage when they 

expand (contract) their balance sheets and when economic conditions improve (deteriorate) 

and iv) economic growth and asset growth do not magnify each other. Even though the thesis 

follows the Laux and Rauter (2017) methodology and recommendations, the thesis’ empirical 

analysis seeks to build on the existing literature in several respects. The thesis extends the 

scope of the established literature by examining at a cross country level the experience of 

European listed banks and procyclical leverage during the post crisis period. In addition, the 

thesis includes in the analysis thorough analysis of the effect of market volatility (as expressed 

by the FTSEurofirst 300 market index) on the issue of procyclical leverage.    
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Dependent Variable
Independent 
Variables
(Constant)   Coeff. F -12,517 -,024 -,038 ,029 ,077 ,050

t- stat - p-value -3,543 ,000 *** -2,702 ,01 *** -4,719 ,000 *** 3,970 ,000 *** 5,425 ,000 *** 4,276 ,000 ***

Δ_ASSETS      Coeff. F 0,345 ,332

t- stat - p-value 15,901 ,000 *** 15,621 ,000 ***

ΔGDP     Coeff. F 1,030 ,899 ,172

t- stat - p-value 7,669 ,00 *** 7,235 ,000 *** 1,538 ,124

FTSEurofirst 300 -,101 -,021

t- stat - p-value -7,775 ,000 *** -2,020 ,044 **

BANK fixed effect Yes Yes Yes Yes Yes Yes
YEAR  fixed effect Yes No No No No No
n 1029 1029 1029 1054 1028 1054
R 2 21% 6% 24% 0,3% 6% 0,4%
  *** Indicate significance at the 1% levels        ** Indicate significance at the 5% levels

The table provides the regression results of measuring procyclical leverage from 125 banks from years 2009-2016 inclusive. The set of Hypotheses 5 
ισ tested and results are presented in the relevant columns. The dependent variable is ΔBook Leverage or Δassets. All definitions are quoted in table 
23.

Δ_BOOK_LEVERAGEΔ_BOOK_LEVERAGE Δ_ASSETS
5.6

Δ_BOOK_LEVERAGE Δ_ASSETS

Measuring Procyclical Leverage  
Table 24

 Δ_BOOK_LEVERAGE
5.1. 5.2 5.3. 5.4. 5.5.
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7.4. Findings on H6, H7 and H8 

7.4.1. Descriptive statistics H6 and H7 

 

The bank sample used to test this hypothesis is derived from the general bank sample 

described in section 6.3. ‘Sample selection’ adjusted for data availability and outliers. To deal 

with outliers, improve statistical efficiency and increase the robustness of statistical 

inferences the data the Belsley, Kuh and Welsch (1980) and Fox (1991) method is used, 

eliminating 10 observations from 9 banks that have studentized residuals greater than 

absolute “2” in the estimation of equation 18. 

1112
Regression outcome (with outliers) 804

15
Final Observations (n) 789

Table 25
Bank sample for H6 - H7 (y2009 - y2016)

Number of 
observations

Final Bank sample as per Table 1  (139 banks * 8 years)

Less: Banks with outliers that have studentized residuals greater than I2I 
following Belsley, Kuh and Welsch (1980) and Fox (1991)    

 

The dataset contains all European listed banks for the time period of 8 consecutive financial 

years (y2009 - y2016). The regression is run in SPSS and in STATA (clustered by two cluster 

dimensions when calculating the relevant standard errors following Petersen (2009)) using 

the OLS regression analysis. The Stata ado file written by Petersen is implemented in some 

articles of accounting research to account for two dimensions of within-cluster correlation; a 

firm identifier (flcuster) and a time identifier (tcluster) (more info in part 5.6.). The basic 

descriptive statistics for the variables regressed to test Hypotheses 6 and 7 are presented in 

Table 26. The regression produced results for 789 observations from 138 banks that operate 

in 23 countries. 

The variables are defined as follows; the ΔAssets, ΔGDP and ΔBook Leverage and ΔRisk 

Weight*100 are all defined as ln(vari,t) - ln(vari,t-1); the Δ_GOODWILL is (Goodwillt - Goodwilli,t-

1)/(Total Assetst - Total Assetst-1); the UNREALISED_GAINS_AFS is (Unrealized Gains AfSt 

*1000/Total Assetsi,t-1); the NET_INCOME/T_ASSETS(‰) is (Net incomet*1000/Total Assetsi,t-

1); the TOTAL_CAPITAL_RATIOt-1(%) is the lagged Total regulatory capital/ Total Risk-weighted 
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assets; the BOOK_LEVERAGEt-1 is the lagged Total Assets/Total Equity, the qt-1 is the market-

to-book ratio of equity calculated as lagged Market Capitalization/ Book Equity, the Bank Size 

is “1” if Small: Assets ≤ €10 Bn, “2” if Medium: €10 Bn < Assets ≤ €100 Bn, “3” if Large: €100 

Bn < Assets ≤ €200 Bn  and “4” if Very large: Assets ≥ €200 Bn. 

Variables N (cases) Mean
Std. 

Deviation
25 50 75

Δ_BOOK_LEVERAGE (%) 789 -0,04 0,15 -0,09 -0,03 0,04
Δ_ASSETS (%) 789 0,03 0,12 -0,03 0,03 0,08
ΔGDP (%) 789 0,01 0,03 0,00 0,02 0,04
UNREALISED_GAINS/LOSSES_AFS ( ‰) 789 0,45 3,25 -0,65 0,13 1,04

NET_INCOME/T_ASSETS (‰) 789 4,63 9,66 1,75 5,40 9,05
TOTAL_CAPITAL_RATIO t-1 (%) 789 15,09 4,41 12,36 14,55 16,93

Δ_RISK_WEIGHT  (%) 789 -2,29 10,18 -6,68 -1,75 2,80
BOOK_LEVERAGE t-1 789 14,96 9,06 9,78 13,18 17,11
Δ_GOODWILL 789 0,00 0,14 0,00 0,00 0,00
SIZE 789 2,17 1,10 1,00 2,00 3,00
q t-1 789 0,82 0,94 0,31 0,61 1,06

The table provides descriptive statistics (number of the cases, mean, standard deviations and percentiles) for
the variables used to test the hypotheses 6 and 7. The sample contains data from 138 european banks during
the time period 2009 to 2016 inclusive. ΔAssets, ΔGDPand ΔBook Leverage, Δ Risk Weight*100 are defined as
ln[vari ,t] - ln[vari ,t-1], Δ_GOODWILL is (Goodwill t - Goodwill i ,t-1)/ (Total Assets t - Total Assets t-1

UNREALISED_GAINS/LOSSES_AFS is (Unrealized Gains & Losses AfS t *1000/ Total Assets i ,t-1), 
NET_INCOME/T_ASSETS (‰) is (Net income t *1000/ Total Assets i ,t-1), TOTAL_CAPITAL_RATIO t-1 (%) is the
lagged Total regulatory capital/ Total Risk Weighted assets, BOOK_LEVERAGE t-1 is the lagged Total
Assets/Book Equity, q t-1 is the lagged Market Capitalization/ Book Equity, Bank Size is 1 if Small: Assets ≤ €10
Bn, 2 if Medium: €10 Bn < Assets ≤ €100 Bn, 3 if Large: €100 Bn < Assets ≤ €200 Bn , 4 if Very large: Assets ≥
€200 Bn.

Table 26

Descriptive Statistics for H6 - H7

Percentiles

 

Banks in the regression are adequately distributed by size; results are derived from a final 

sample of small (32%), medium (40%) and large and very large banks (28%).  

The descriptive statistics of the various changes “Δ” in Table 26 reveal that the economic 

condition of the sample is fairly stable and concrete. Banks have reduced their risky asset 

possession as a percentage of their total assets. Descriptive results show a different banking 

environment than the one presented in the relevant Laux and Rauter (2017) US research. In 

the one hand, the EU bank sample analyzed in the thesis has lower mean of market value of 

equity (q), appears to be more established, is less influenced by mergers and acquisitions and 
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possess less risky assets but on the other hand, it has higher book leverage showing higher 

debt used to finance the bank assets.     

As presented in Table 27, the observations produced from running the regression of equation 

(18) is sufficiently distributed among 23 countries and is considered representative for the 

European setting. The sample highest constituents are the Italian banks that cover 14% of the 

total cases, followed by the Norwegian (12%), French (12%) and Polish (10%) banks. 

COUNTRY Italy Norway France Poland Spain Germany
United 
Kingdom

Austria Greece Sweden Ireland Malta

Frequency 113 98 96 83 47 40 38 37 25 23 22 22
Percent 14,3 12,4 12,2 10,5 6,0 5,1 4,8 4,7 3,2 2,9 2,8 2,8

COUNTRY Romania Bulgaria Portugal Finland Croatia Cyprus Belgium Slovakia
Czech 
Republic

Hungar
y

Netherlands Total

Frequency 22 21 19 15 14 14 11 11 8 8 2 789
Percent 2,8 2,7 2,4 1,9 1,8 1,8 1,4 1,4 1,0 1,0 ,3 100,0

Table 27
Frequency of observations by country for hypotheses 6 - 7

 

 

7.4.2. Empirical results for H6 and H7 

 

These hypotheses examine whether accounting and/or regulatory items have a positive 

relation with procyclical leverage. As already stated, procyclical leverage arises when an 

increase in the growth rate of total assets is associated with an increase of book leverage 

(Total Assets / Total Equity). In Table 28, the results of the regression of equation (18) are 

reported. The focus of the regression is on book leverage growth and on total asset growth 

and includes separate interaction terms for the periods of asset expansion and of shrink.  

The coefficient of the change in total assets (ΔTASSETS) is highly significant and positive (F-

stat: 0.46), in its standalone specification, verifying that banks exhibit procyclical book 

leverage as also supported by hypothesis 5.1. 

The Accounting Items used to test Hypothesis 6, have a direct inverse effect on book leverage 

since the total equity (denominator of book leverage) increases when net income and 

unrealized gains of AFS securities increase. Note that unrealized gains and losses on AFS 

securities are recognized in “Accumulated Other Comprehensive Income” (BS, a component 

of Equity) until the gains/losses are realized or impaired. The results that relate to the 

interaction terms of the accounting items are the following:  
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 Unrealized gains/losses on AFS securities  

In periods of total asset reduction, the coefficient of the interaction term of total 

assets with unrealized gains and losses of AFS securities is negative and statistically 

significant (F-stat: -0.085), meaning that the fair values of unrealized losses of AFS 

securities force banks to reduce their book leverage and asset holdings creating 

stronger procyclicality. In periods of expansion, the coefficient of the interaction term 

of total assets with unrealized gains of AFS securities is positive and statistically 

significant (F-stat: 0.006; calculated as -0.085+0.091) which means that the increase 

in fair values increases equity, therefore, allows the bank to raise debt and expand but 

causes stronger procyclicality. Note that changes in fair values (market values) of these 

securities as recognized in accumulated other comprehensive income, a special 

component of equity. Results are in line with the argument that the positive relation 

between ΔAssets and ΔBook Leverage is enhanced in periods of expansion due to the 

increase in fair valued assets’ prices.  

Overall, higher unrealized fair value gains and losses on AFS securities magnify the 

procyclical leverage both when banks expand and when they contract their balance 

sheet. 

 Net Income  

The coefficients of the interaction terms of net income with total assets during 

expansion (F-stat: 0.002; calculated as 0.018-0.016) and contraction (F-stat: 0.018) 

periods are both positive and statistically significant implying that net income is 

associated with stronger procyclicality.      

Findings that relate to the accounting variables are not consistent with the relevant findings 

of Laux and Rauter (2017) that support that FVA does not cause procyclical leverage; 

differences may be attributed to results been sensitive to different samples, time period 

investigated and model specification.  

To summarize, Hypothesis 6 is supported since both in periods of expansion and contraction, 

fair values of unrealized gains and losses of AFS and net income are associated with stronger 

procyclicality.  
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Results supporting Hypothesis 7 relate to the interaction terms of the Regulatory Items as 

follows:  

 Capital Ratio  

The coefficients of the interaction term of total assets with total regulatory ratio are 

not statistically significant in expansion or in contraction periods. The total regulatory 

ratio, which is calculated as total amount of capital (Tier 1 + Tier 2 capital) to risk-

weighted assets, is not associated with stronger procyclicality. This result can be easily 

justified since the mean European banks total capital ratio is around 15%, well above 

the regulated 8%, therefore banks hold regulatory capital in excess of requirements. 

In general, well capitalized banks are less constrained to increase book leverage when 

they expand. The results are consistent with those in Laux and Rauter (2017) during 

the contraction period, but they find positive and significant results in the expansion 

periods. 

 Risk-weighted assets  

The coefficient of the interaction term of total assets with the change in average risk-

weighted assets is not statistically significant in periods of contractions. It is 

statistically significant though and negative in periods of expansion (F-stat: -0.006; 

calculated as 0.004-0.010); this result is consistent with the argument that the banks 

which increase their balance sheet (expand), can increase leverage if the average risk-

weight decreases. In other words, the positive relation between ΔTotal assets and 

ΔRisk-weighted assets arises if an expansion of the balance sheet accompanies a 

decrease in the average risk weight because these banks hold more cash (liquid) or 

invest in securities with low risk weights. The results are consistent with those in Laux 

and Rauter (2017). 

 Lagged book leverage  

The coefficient of the interaction term of total assets with the lagged book leverage 

ratio is not statistically significant in periods of contractions. It is negative and 

statistically significant (F-stat: -0.017) though in periods of expansion. Results show 

that highly levered banks are more constrained to increase leverage even further 

when they expand since they are already highly exposed to debt. The results are 

consistent with those in Laux and Rauter (2017). 
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In general, only parts of the regulatory items examined support Hypothesis 7; book 

leverage (in all periods) and risk weight (in expansion periods) seem to be more important 

for procyclical leverage than regulatory capital ratio.  

 

Independent Variables
Unstand. 
Coeff. F t- stat p-value

(Constant) -,040 -2,133 ,03 **
Δ_ASSETS ,455 3,056 ,00 ***
ΔTASSETS*UNREALISED GAINS/LOSSES AFS -,085 -2,508 ,01 ***
ΔTASSETS*UNREALISED GAINS/LOSSES AFS *1ΔΤA ,091 2,335 ,02 **
ΔTASSETS*NET INCOME ,018 2,717 ,01 ***
ΔTASSETS*NET INCOME*1ΔΤA -,016 -1,849 ,06 *
ΔTASSETS*T.CAPITAL RATIO t-1 ,007 ,605 ,55
ΔTASSETS*T.CAPITAL RATIO t-1 *1ΔΤA ,001 ,064 ,95
ΔTASSETS*ΔRISK WEIGHT ,004 ,825 ,41
ΔTASSETS*ΔRISK WEIGHT * 1ΔΤA -,010 -1,645 ,10 *
ΔTASSETS*BOOK_LEVERAGE t-1 -7,287E-05 -,023 ,98
ΔTASSETS*BOOK_LEVERAGE t-1 *1ΔTA -,017 -2,986 ,00 ***
ΔGDP ,250 2,041 ,04 **
UNREALISED_GAINS_AFS -,014 -8,515 ,00 ***
NET_INCOME/T_ASSETS -,005 -7,804 ,00 ***
TOTAL_CAPITAL_RATIO t-1 (%) ,004 3,946 ,00 ***
Δ_RISK_WEIGHT  (*100) -,002 -3,689 ,00 ***
BANK SIZE ,011 2,963 ,00 ***
q    ,005 1,274 ,20
BOOK_LEVERAGE t-1 -,005 -8,422 ,00 ***
1_Δ_TOTAL ASSETS_(ΔTA)_>0 ,010 ,824 ,41
Δ_GOODWILL -,028 -1,069 ,29
n 789
R 2 53%
* Indicate significance at the 10% levels,** Indicate significance at the 5% levels,*** Indicate 
significance at the 1% levels.

This table provides the results of OLS regression of ΔBook leverage on various accounting and
regulatory variables. The sample consists of 789 cases from 138 unique banks from year 2009 to
year 2016 inclusive. 1_Δ_TOTAL ASSETS_(ΔTA)_>0 is a dummy variable that takes the value of "1"
in period of expand and "0" otherwise. The rest of the variables are defined in Table 26.

Table 28

The role of regulation and accounting to procyclical leverage (H6 - H7)

Dependent Variable:  Δ_BOOK_LEVERAGE
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7.4.3. Descriptive statistics H8 

 

Hypothesis 8 tests whether the existence of procyclical leverage, proved in hypothesis 5.1., is 

derived from the change in a bank’s weighted average risk weight. The sample used to test 

this hypothesis the same as in section 6.3. ‘Sample selection’ adjusted for data availability and 

outliers. The regression of equation (19) has produced results for 973 observations from 139 

banks that operate in 25 countries. To deal with outliers, improve statistical efficiency and 

increase the robustness of statistical inferences the data the Belsley, Kuh and Welsch (1980) 

and Fox (1991) method is used, eliminating 22 observations from 13 banks that have 

studentised residuals greater than absolute ‘2’. Therefore, relevant to the hypothesis 8 were 

951 observations. 

1112
Regression outcome (with outliers) 973

22
Final Observations (n) 951

Number of 
observations

Final Bank sample sample as per Table 1  (139 banks * 8 years)

Less: Banks with outliers that have studentized residuals greater 
than I2I following Belsley, Kuh and Welsch (1980) and Fox (1991)     
( 13 banks)

Table 29
Bank sample for H8 (y2009 - y2016)

 

 

The dataset contains all European listed banks for the time period of 8 consecutive financial 

years (y2009 - y2016). The OLS regression is run in SPSS and in STATA to adjust standard errors 

for clusters (bank and year fixed effects) when calculating the relevant standard errors to 

control for the unspecified bank and time-specific factors associated with the change in 

leverage (Petersen 2009). The basic descriptive statistics for the variables regressed to test 

Hypothesis 8 are presented in table 30. Results regarding bank size are similar to those of 

Hypothesis 6 and the ΔBook leverage and ΔAssets variable statistics are similar, but not 

exactly the same, since the sample used to test hypothesis 8 contains 162 more cases. The ΔV 

variable average value is (-1.61%) showing that the average risky assets in the EU banks have 

been slightly reduced following the recent turmoil and also the extended financial instability 

Europe experiences during the last decade.  
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Variables N (cases) Mean
Std. 

Deviation

25 50 75
Δ_BOOK_LEVERAGE 951 -,03 ,14 -,09 -,03 ,03
Δ_ASSETS 951 ,04 ,18 -,02 ,03 ,09
ΔV% 951 -1,6% 10,2% -6,4% -1,8% 2,8%

Table 30

Descriptive Statistics for set of H8

Percentiles

The table provides descriptive statistics (number of the cases, mean, standard deviations and
percentiles) for the variables used to test the hypothesis 8. The sample contains data from 139
european banks during the time period 2009 to 2016 inclusive. ΔAssets and ΔBook Leverage are
defined as ln[vari ,t] - ln[vari ,t-1], Δ V % is (Total risk-weighted assets of bank i at the end of year t/
Total Assets t) - (Total risk-weighted assets of bank i at the end of year t-1/ Total Assets t-1) / (Total
risk-weighted assets of bank i at the end of year t-1/ Total Assets t-1).  

 

7.4.4. Empirical results for H8 

 

The following Table, 31, presents the outcome of the regression of equation (19) which 

examines whether the amount of risky assets a bank possesses can enhance procyclicality. 

The coefficient of ΔAssets is positive and statistically significant (F-stat: 0.31) therefore in the 

sample as well the results are the same that support hypothesis 5.1 and confirm that banks 

exhibit procyclical leverage. The coefficient of ΔV is negative and statistically significant (F-

stat: -0.004). The results are consistent the findings of Amel-Zadeh, Barth and Landsman 

(2017).  

As regards ΔV, following the crisis the European banking sector faced in 2009, banks have 

significantly reduced their high-risk asset possessions by the following percentages; in 2009 

(by -1.7%), in 2010 (by -1.8%), in 2011 (by -2.4%), in 2013 (by -0.3%), in 2014 (by -0.8%) and 

in 2016 (by -2.9%). The only two years were high-risk asset possessions increased were in 

2012 (by 3.9%) and in 2015 (by 0.6%). Apart from management being more prudent following 

the crisis, the CRR/CRD IV framework implementation that set a minimum amount of 8% 

capital adequacy ratio (Tier 1 plus Tier 2 capital to risk-weighted assets), which was 

implemented in EU banking sector after 1st January 2014, forced banks to maintain a low risk 

profile.  Note that the sample total regulatory capital ratio was 17.10%, on average, during 
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the years 2014 to 2016 significantly higher than the 8% regulation set, showing that European 

banks were, on average, well capitalized.  

The negative and statistically significant coefficient of change in risk assets confirms that 

when the risk-asset-weight decreases accounting leverage increases. Hypothesis 5.1. proved 

that leverage is procyclical when there is an asset increase. Those two statements in 

combination support Hypothesis 8.  

Results are consistent with those in Amel-Zadeh, Barth and Landsman (2017) who argue that 

for banks that are far from the regulatory leverage constraint, the change in a bank’s weighted 

average regulatory risk weight contributes - though does not explain completely- the 

procyclical leverage. Overall, this finding is in line with the argument that the positive relation 

between ΔAssets and ΔBook Leverage arises if an expansion of the balance sheet is 

accompanied with a decrease in the average risk weight because, for example, these banks 

hold more securities of low- risk weight.    

 

Independent Variables
Unstand. 
Coeff. F t- stat p-value

(Constant) -,054 -13,055 ,000 ***
Δ_ASSETS ,309 13,765 ,000 ***
ΔV% -,004 -9,626 ,000 ***
n 951

R 2 26%

Dependent Variable:  Δ_BOOK_LEVERAGE

*** Indicate significance at the 1% levels

This table provides the results of OLS regression of ΔBook leverage on
Δ_ASSETS and ΔV. The sample consists of 951 cases from 139 banks from year
2009 to year 2016 inclusive. All variables are defined in Table 30. The
regression includes bank and year fixed effects; standard errors have been
clustered by year and bank name.

Table 31
Leverage changes and regulatory risk weights (H8)
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7.4.5. Supplementary analysis for procyclicality 

  

As a supplementary analysis to the former hypotheses on book leverage, the research 

analyzes the main components of bank assets and liabilities in order to understand which are 

the elements that could possibly drive procyclical leverage. The equations used to shed lights 

on this question are the following: 

For assets: 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽 ∙ ∆𝐿𝑜𝑎𝑛𝑠 , + 𝛾 ∙ ∆𝐿𝑜𝑎𝑛𝑠 , ∙  ∆   

+ 𝛿 ∙ ∆𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 , +  𝜀 ∙ ∆𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 , ∙ ∆   

+ 𝜁 ∙ ∆𝐶𝑎𝑠ℎ , +  𝜂 ∙ ∆𝐶𝑎𝑠ℎ , ∙ ∆   

+ 𝜃 ∙  ∆  +  𝜀 ,  

(20)  

And for liabilities: 

∆𝐵𝑜𝑜𝑘 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 , =  𝛼 +  𝛽 ∙ ∆𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠 , + 𝛾 ∙ ∆𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠 , ∙  ∆   

+ 𝛿 ∙ ∆𝑆𝑒𝑛𝑖𝑜𝑟 𝑑𝑒𝑏𝑡 , +  𝜀 ∙ ∆𝑆𝑒𝑛𝑖𝑜𝑟 𝐷𝑒𝑏𝑡 , ∙ ∆   

+ 𝜁 ∙ ∆𝑆𝑢𝑏𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑑 𝐷𝑒𝑏𝑡 , +  𝜂 ∙ ∆𝑆𝑢𝑏𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑑 𝐷𝑒𝑏𝑡 , ∙ ∆   

+ 𝜃 ∙  ∆  +  𝜀 ,  

(21)  

The assets are split into the categories of net loans, securities and cash and cash equivalent. 

Liabilities are analyzed as total deposits, senior debt and subordinated debt. The annual 

growth rate of each element is examined. The original sample contains data for 139 banks 

(1112 cases) for the years 2009-2016. After removing outliers from the sample and run the 

regressions, 818 cases remained for the asset component and 796 cases for the liabilities 

component analysis. Data are obtained from the SNL financial database.  

The results of the equations are presented in Table 32. Panel A relates to the assets. For 

balance sheet expansions, the findings are the following; loans (F-stat: -0.013; calculated as 

0.309-0.322) are highly statistically significant, cash (F-stat: 0.035; calculated as 0.062-0.028) 

are highly statistically significant and securities are not statistically significant. Results for the 
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balance sheet expansion period can be interpreted as follows; when banks increase their book 

leverage and total assets they choose to slightly reduce loans and increase cash probably due 

to the capital adequacy measured adopted by the EU. 

For balance sheet contractions, the findings reveal that, as expected, banks choose to reduce 

loans (F-stat: -0.32, highly statistically significant). Cash and securities are not statistically 

significant therefore banks do not choose to decrease those assets during contraction periods 

even though one would expect that cash and cash equivalent would be the first asset-

category reduced.  

Panel B relates to the liabilities and investigates how banks finance balance sheet expansions 

and which liabilities they chose to reduce during contractions. For balance sheet expansion 

periods, the positive relation between book leverage and total assets is funded by the 

increase in senior debt (F-stat: 0.014; calculated as 0.058-0.044) and subordinated debt (F-

stat: 0.017; calculated as 0.112-0.095) since they are both statistically significant.  

In periods of contraction, the senior (F-stat: -0.044) and subordinated debt (F-stat: 0.112) 

coefficients are statistically significant and reveal that these two categories are affected the 

most by the shrink. In particular, upon procyclical contractions banks choose to increase 

subordinated80 debt and reduce senior debt. Deposits are not statistically significant in both 

periods so, leverage is not associated with increases or decreases in deposits. 

Differences in the final conclusions using a similar but not identical method of research (Laux 

and Rauter 2017) could be attributed to the different time period investigated, sample 

characteristics and European regulations.  

To summarize, in periods of asset growth the procyclical leverage proved in hypothesis 5.1 is 

driven by cash increase, loan reduction and the asset expansion is financed by senior and 

subordinated debt. In periods of asset reduction, banks choose to reduce the loans and senior 

debt and increase the subordinated debt.  

 

 
80 In the case of a bank bankruptcy, creditors who own subordinated debt won't be paid out until after 
senior debt-holders are paid in full. 
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Independent Variables
Unstand. 
Coeff. F t- stat p-value

(Constant) -,097 -10,68 ,00 ***
Δ_LOANS -,322 -3,74 ,00 ***
Δ_LOANS*1_Δ_TOTAL ASSETS_(TA)_>0 ,309 3,33 ,00 ***
Δ_SECURITIES -,003 -0,13 ,89
Δ_SECURITIES*1_Δ_TOTAL ASSETS_(TA)_>0 ,018 0,76 ,45

Δ_CASH_&_CASH_EQUIVALENTS -,028 -1,20 ,23
Δ_CASH_&_CASH_EQUIVALENTS*1_Δ_TOTAL ASSETS_(TA)_>0 ,062 2,34 ,02 **
1_Δ_TOTAL ASSETS_(TA)_>0 ,081 7,27 ,00 ***
n 818
R 2 8%

Independent Variables
Unstand. 
Coeff. F t- stat p-value

(Constant) -,063 -4,75 ,00
***

Δ_DEPOSITS -,189 -1,62 ,10

Δ_DEPOSITS*1_Δ_TOTAL ASSETS_(TA)_>0 ,046 ,32 ,75

Δ_SENIOR_DEBT -,044 -2,58 ,01
***

Δ_SENIOR_DEBT*1_Δ_TOTAL ASSETS_(TA)_>0 ,058 2,75 ,01
***

Δ_TOTAL_SUBORDINATED_DEBT ,112 4,98 ,00
***

Δ_SUBORDINATED_DEBT*1_Δ_TOTAL ASSETS_(TA)_>0 -,095 -3,36 ,00
***

1_Δ_TOTAL ASSETS_(TA)_>0 ,051 2,83 ,00
***

n 796
R 2 5%
*** Indicate significance at the 1% levels

This table provides the results of OLS regression of ΔBook leverage on the various components of assets
and liabilities. All variables are defined as ln[vari,t] - ln[vari,t-1]. 1_Δ_TOTAL ASSETS_(ΔTA)_>0 is a dummy
variable that takes the value of "1" in period of expand and "0" otherwise.The regression includes bank and
year fixed effects; standard errors have been clustered by year and bank name.

Panel A : Assets

Panel B : Liabilities

Table 32

Asset & Liability Component Analysis of Procyclical Leverage

Dependent Variable:  Δ_BOOK_LEVERAGE
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8. Conclusions 

8.1. Main conclusions and research contribution 

 

This thesis explored financial statements of European and Norwegian banks during a highly 

turbulent period, namely the aftermath of the global financial crisis and the European 

sovereign debt crisis. The 139 banks which were included in the sample were listed in the 

stock exchanges of 25 countries. The addressed issues were topical and novel. 

 

The first objective of the study was to investigate whether the implementation of fair value 

hierarchy levels produced more useful financial statements to European banks investors. The 

study concluded that investors do consider the fair value hierarchy values when making 

investment decisions; therefore, the IFRS 13 did serve the purpose for which it had been 

launched. In addition, it was demonstrated that investors believed that the fair values 

presented were mispriced (L3). The information asymmetry problem has not been mitigated 

yet. This point is important for managers, standard setters and investors; relevant IFRS 13 

additions should be made in relation to this deficiency. Another point that should be taken 

under serious consideration is the fact that nor mispricing or value relevance have been 

improved over time. This point is important since, in a market-downturn-period, investors 

should expect higher level 3 estimates’ manipulation and they should expect to be 

compensated for this risk with a high premium.  As regards to hypotheses results, the first 

point assessed was the value relevance of the fair value levels. It transpired that all levels of 

the fair valued assets and level 3 liabilities were value relevant to investors’ decisions. Issues 

of misevaluations were apparent in all levels; the coefficient comparison revealed that level 

3 assets were more mispriced than the other two levels. It was concluded that there was a 

decline in the weight investors place to the fair valued assets across the three categories. In 

the time series analysis that followed, no vital differences were identified compared to the 

primary regression. Another issue explored was related to the influence of bank size on the 

primary regression results. It was proved that, in “Small”, “Medium” and “Large” banks, the 

FVA L1 prices were more value relevant than the FVA L2 prices whereas the FVA L3 prices 

were not value relevant. Liabilities for these categories were not significant. As for the “Very 

Large Banks”, results revealed that only the FVL L3 valuations and the net income were value 
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relevant. Finally, a test related to the strength of a bank’s capital ratio was performed. That 

test examined whether a bank’s capital strength affected managers’ choice of valuation levels; 

it indicated bias towards specific levels. It was concluded that the hypothesis was supported 

only for assets of “Stronger” banks. For those banks, investors considered more the FVA L1 

prices and less the FVA L3 ones when making their decisions. Investors on “Weaker” banks 

considered, skeptically, only the level 3 prices and the net income outcomes. 

Another issue explored was investors’ perception of whether the strength of corporate 

governance influences fair value level disclosures. The outcome was that strong corporate 

governance mechanisms were important to investors’ decisions. This point is important for 

the bank’s board, since the latter should act in ways that will reinforce its corporate 

governance mechanisms. For weakly capitalized banks, investors consider issues other than 

fair value estimations; in this case managers are suggested to concentrate on the 

improvement of the condition of the bank’s liquidity, credibility, etc. More specifically, the 

second hypothesis tested whether the strength of a bank’s corporate governance mechanism 

may differentiate the value relevance of the fair value levels on investors’ decisions and 

proved that the latter consider corporate governance to be is an important factor which 

influences the prices of all the fair value asset levels. Corporate governance strength was 

particularly relevant for level 3 valuations due to information asymmetry and estimation bias 

and/or error. In particular, investors considered that “High-quality” corporate governance 

produced fair-valued prices of higher value relevance than those of “Low-quality” corporate 

governance.  

 

Following the recent economic crisis, there has been a call from all financial statement users 

to avoid similar situations in the future. The second objective of the research was focused on 

the factors that influenced the quality of financial statements over time and the aim was to 

identify whether banks have learned the hard lesson taught and did in practice acted in a way 

to improve their financial statements’ quality. The metrics used in the thesis as quality 

indicators were earnings management, timely loss recognition and value relevance. 

Additionally, the value relevance of financial statements over time has been assessed. The 

study provided evidence that the quality has improved in some areas but deteriorated in 

other. Results showed that, after year 2013, there is more earnings’ smoothing identified. 
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This point is important to all users, but more particularly to investors, since the latter should 

demand for a higher premium in order to be compensated for the additional risk they face. 

Overall, results revealed less small net income manipulation, higher timely loss recognition 

and higher stock value relevance during periods with positive returns. Another important 

outcome was the proof of a positive relation between the sector’s ROE81  and quality of 

financial statements. In practice this result could be interpreted as follows; the year following 

low profitability, investors are advised to be skeptical and buy stocks with cautiousness since 

it is expected that the quality of financial statements will deteriorate. Auditors should also 

consider those results. 

More analytically, the third hypothesis explored various factors that relate to the quality of 

the financial statements. As regards earnings management, two areas were examined; 

earnings smoothing and small positive net income. The analysis of the three metrics of 

earnings smoothing suggested that, in the period right after the financial crisis, there was less 

earnings smoothing noticed, though only one metric was statistically significant. The small 

positive net income indicator reported that there was less earnings’ smoothing noticed in the 

latter period examined. In the same period, large losses were more frequently recognized. 

This is a characteristic of higher accounting quality since large losses were recognized when 

they occurred instead of being transferred to future periods. With reference to the value 

relevance, the relation of the stock price with earnings and equity book value showed that in 

the post-FVH period the association between those factors was strong and the two latter can 

highly influence the bank’s stock price. The next value relevance test was related to the stock 

returns. When returns were positive, banks produced more value relevant results in the latter 

period. When returns were negative, the explanatory power of stock returns for earnings was 

more significant in the first period. In brief, in the post-FVH period, banks manipulated less 

extensively their small net income, recognized their losses on a timely basis and considered 

that the value relevance of their stock price and of their net income per share (during periods 

of positive annual stock returns) were both higher. However, during this period, there were 

(statistically insignificant) evidence of more earnings smoothing and less value relevance of 

net income per share (when stock returns were negative). Therefore, it should be highlighted 

 
81 ROE: profitability is a measure of how well a bank uses investments to generate earnings’ growth 
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that introducing more detailed or stricter accounting rules, with a view to improving the 

quality of accounting related information, is not sufficient, per se, to achieve that objective. 

The fourth hypothesis assessed the relevance of accounting information included in a bank’s 

financial statements in the course of time. It was concluded that the accounting quality of 

financial information was not constantly improving. It was however observed that the quality 

of financial statements followed the same direction fluctuations as the EU economy; 

therefore, entries are influenced by the state of the economy.  

 

The last objective of the research was to investigate the existence of procyclical book leverage 

in a bank’s financial statements, identify the factors that can influence it and explore the role 

of accounting and of the recently introduced bank regulations procyclical book leverage. 

Leverage procyclicality is identified as positive association between asset growth and book 

leverage growth. This is identified as a threat since assets tend to rise in good times and fall 

in bad times with asset growth being primarily financed by debt. The research was the first to 

provide a broad and comprehensive analysis of the determinants of procyclical leverage in EU 

banks. First of all, the existence of procyclical leverage has been proved. Then the factors that 

can amplify procyclical leverage have been explored; in an effort to understand the 

implications of this mechanism; and be able to avoid a future crisis. There are factors that 

affect procyclical leverage in a positive way; those are the economic condition and the FVA. 

There are also factors that influence procyclical leverage in a negative way; those are the 

lagged book leverage and the amount of RWA a bank possesses. So, regulators and managers 

should approach each aforementioned category with the appropriate skepticism. The thesis 

also investigated the concern whether FVA contributed to instability by inflating credit 

bubbles via procyclical leverage and verified a positive relation between those parameters 

both in periods of asset expansion and in contraction. This result is important since wrong fair 

value estimates can be interpreted as a threat for future crisis. In addition, it has been proven 

that the total amount of regulatory capital is not associated with stronger procyclical leverage. 

An interpretation could be that most EU banks are well capitalised (15% instead of 8%) 

therefore, for the time being, there is no reason of concern. The next issue proved was that; 

when banks expand their balance sheets; they can increase their book leverage if they 

decrease their average risk-weight of the assets. In periods of asset expansion, if the amount 
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of risk weighted assets is reduced then leverage will increase as well creating procyclicality. 

Regulators should pay attention while formulating the necessary policy solutions to enhance 

banks’ convergence and improve disclosure. Lastly, highly levered banks are more 

constrained to increase leverage even further, when they expand, since they are already 

highly exposed to debt. So, in turbulent periods, last year’s leverage is a factor that limits the 

managements’ intention to increase debt even further. 

To be more specific, the fifth set of hypotheses addressed procyclical book leverage. Concerns 

whether accounting could magnify procyclical leverage were assessed. To begin with, the 

existence of procyclical leverage was proved. In a supplementary test trying to identify the 

specific drivers of this procyclicality, it was demonstrated that - in periods of asset growth - 

the procyclical leverage was driven by cash increase and loan reduction whereas the asset 

expansion was financed by senior and subordinated debt. In periods of asset reduction, banks 

chose to reduce the loans and senior debt and increased the subordinated debt. Next the 

positive association between economic growth and bank leverage was highlighted. In addition, 

the fact that banks increase book leverage when they expand (contract) their balance sheets 

and when economic conditions improve (deteriorate) was verified. Subsequently, the fact 

that economic growth did not magnify asset growth was proved. Last, the effect of market 

volatility was questioned to conclude that it did not increase procyclical leverage or incite 

bank asset to grow. Banks seem to consider other (more bank-oriented) aspects than general 

stock market conditions before deciding to expand their assets.   

The sixth hypothesis discussed whether FVA was associated with stronger procyclical leverage. 

The periods of asset expansion and contraction were investigated separately to consider 

whether asset differences alter the result. The conclusion was that FVA was associated with 

stronger procyclical leverage in both periods. Results are in line with the argument that the 

positive relation between ΔAssets and ΔBook leverage is enhanced in periods of expansion 

due to the price increase of the fair valued assets. 

The seventh hypothesis analyzed the role of the regulatory item on procyclical leverage. The 

research concluded that lagged book leverage (in all periods) and risk weight (in expansion 

periods) actively influenced procyclical leverage whereas the effect of regulatory capital ratio 

was not critical. In summary, the results as regards i) the capital ratio showed that well 

capitalized banks are less constrained to increase book leverage when they expand ii) the 
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positive relation between ΔTotal assets and ΔRWA arises if an expansion of the balance sheet 

accompanies a decrease in the average risk weight (because these banks hold more cash 

(liquid) or invest in securities with low risk weights) and iii) highly levered banks are more 

constrained to increase leverage even further when they expand since they are already highly 

exposed to debt. 

The eighth hypothesis questioned and proved a negative association between risk-asset-

weight and accounting leverage. Results showed that the banks’ after the crisis maintain a 

lower risk profile, their management is more prudent, and the regulatory framework 

implementation assisted in the maintenance of low risk profile. Overall, the reduction of risk 

asset-weight in a bank’s portfolio enhances accounting leverage procyclicality.    

The conclusions of this thesis are useful for investors, bankers, regulators, institutions 

involved in the harmonization process of the accounting standards and academics alike. 

 

8.2. Limitations and further study 

 

There are a number of limitations and factors that have to be considered when weighing the 

evidence of this study. First, the analysis was conducted for an overall period of nine years 

(2008-2016) and in some cases, due to the specific data introduced in 2013, for a three-year 

period. Therefore, it would be useful to test the hypotheses in a wider time frame in the future. 

Second, the reliability of fair value estimates and their value relevance should improve as time 

passes since managers have been gaining valuable experience in estimating fair values 

(especially those that relate to fair value level 3). Third, it would be interesting repeating the 

analysis using quarterly or interim data, instead of annual data, when available, to identify 

differences between the two periods. It is noted that even though the original intention of 

the researcher was to also use quarterly data in this study, the majority of European banks 

did not publish fair value hierarchy data. Fourth, because part of the research design relied 

on the relation between fair value estimates, stock prices and stock returns, the results may 

not generalize to other financial statement users apart from the equity holders (Holthausen 

and Watts 2001). Fifth, although all possible control variables that operated as proxies of the 

bank incentives and of the economic environment were included in the analysis to mitigate 
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their effects, the fact that part of the findings could be attributed to those factors cannot be 

ruled out. Sixth, although the research followed suggestions of previously published articles 

from the recent literature, some issues - such as earnings management - were extremely 

difficult to measure. Finally, while the results were consistent with the conjectures about fair 

value reliability, accounting quality and corporate governance characteristics, alternative 

explanations cannot be ruled out.  
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Abbreviations 

 

 AFS: available for sale   

 BCBS: Basel committee on banking supervision  

 BS: balance sheet (statement of financial position) 

 CET 1: Common Equity Tier 1  

 EBA: European Banking Authority 

 EBF: European Banking Federation 

 ECB: European Central Bank 

 EEA: European Economic Area  

 EU: European Union 

 FVA: fair value accounting  

 FVH: fair value hierarchy 

 GDP: gross domestic product 

 HTM: hold to maturity 

 L1: fair value level 1 

 L2: fair value level 2 

 L3: fair value level 3 

 LR: leverage ratio 

 MLR: multiple linear regression 

 NPL: non-performing loans 

 OTTI: other than temporary impairments 

 ROA: return on assets  

 ROE: return on equity 

 SSM: single supervisory mechanism  
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List of Variables     

 

Number  Name 
1 ΔNI 
2 ΔCF 
3 ACC 
4 CF  
5 SPOS 
6 LNEG 
7 RETURN 
8 P 
9 NI/P 

10 BVEPS 
11 NIPS 
12 LEV 
13 EISSUE % 
14 ΔROE % 
15 ΔROA % 
16 AUD 
17 DISSUE % 
18 SIZE 
19 NUMEX 
20 XLIST 
21 CLOSE 
22 COUNTRY 
23 ACTIVITY  
24 TIER 1 CR 
25 LIQ_RISK 
26 DEFAULT_RISK 
27 FVA L1 
28 FVA L2 
29 PRICE_PER_SHARE_(31/03/x) 
30 TOTAL_COMMON_SHARES_OUTSTANDING 
31 FVA L3 
32 NFVA 
33 NFVL 
34 NI 
36 CG: IND BOARD MEMBERS 
37 SIZE 
38 FVA 
39 FVL L3 
40 FTSEurofirst 300  
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Number  Name 
41 GDP 
42 ΔGDP 
43 FVL 
44 ΔASSETS 
45 BOOK_LEVERAGE t-1 
46 ΔBOOK_LEVERAGE 
47 1_Δ_TOTAL ASSETS_(TA)_>0 
48 1 ΔGDP>0 
49 IF(SAVINGS_RETURN_1;_OTHERWISE_0) 
51 UNREALISED_GAINS_AFS 
52 NET_INCOME/T_ASSETS 
53 RWA 
54 TOTAL_CAPITAL_RATIO t-1(%) 
55 RISK_WEIGHT 
56 Δ_RISK_WEIGHT  (*100) 
58 q  
59 GOODWILL 
60 Δ_GOODWILL 
61 NET_LOANS 
62 Δ_LOANS 
63 SECURITIES 
64 Δ_SECURITIES 
65 CASH_&_CASH_EQUIVALENTS 
66 Δ_CASH_&_CASH_EQUIVALENTS 
67 TOTAL_DEPOSITS 
68 Δ_DEPOSITS 
69 SENIOR_DEBT 
70 Δ_SENIOR_DEBT 
71 TOTAL_SUBORDINATED_DEBT 
72 Δ_TOTAL_SUBORDINATED_DEBT 
85 CG: BOARD SKILLS 
86 CG: AUDIT EXP 
87 CG: AUDIT IND 
88 CG: EXT CONSULT 
89 CG: SHARES BY STR INV 
90 CG: AUDIT COM 
91 CG: AUDIT COM IND 
92 CG: FEM BOARD 
93 Δ_ASSETS 
94 Δ_LIABILITIES 
95 Δ_V 

 



228 
 

Number  Name 

106 FTSEurofirst 300 (UP/DOWN MARKET) 
107 BANK_A/A_YEAR 
108 FVL L1 
109 AA PER BANK 
110 A/A 
111 BANK_NAME 
112 YEAR 
113 YoY % Chg in T. Assets 
114 FVL L2 
115 CG: BOARD SIZE 
116 CG: BOARD STR 
117 CG: NON-EX BOARD  
118 TOTAL_ASSETS 
119 Group  
120 FVA/TOTAL ASSETS 
121 FVA L1/ TOTAL ASSETS 
122 FVA L2/ TOTAL ASSETS 
123 FVA L3/ TOTAL ASSETS 
124 FVL/TOTAL LIABILITIES 
125 FVL L1/TOTAL LIABILITIES 
126 FVL L2/TOTAL LIABILITIES 
127 FVL L3/TOTAL LIABILITIES 
128 NFVA / SHARE 
129 FVA L1/ SHARE 
130 FVA L2/ SHARE 
131 FVA L3/ SHARE 
132 NFVL/ SHARE 
133 FVL L1/ SHARE 
134 FVL L2/ SHARE 
135 FVL L1&2/ SHARE 
136 FVL L3/ SHARE 
137 NI/SHARE 
138 ΔTASSETS*UNREALISED GAINS AFS IF ΔΑΤ>0 
139 ΔTASSETS*UNREALISED GAINS AFS IF ΔΑΤ<0 
140 ΔTASSETS*NET INCOME IF ΔΤA>0 
141 ΔTASSETS*NET INCOME IF ΔΤA<0 
142 ΔTASSETS*TCAPITAL RATIO t-1 IF ΔΤA>0 
143 ΔTASSETS*TCAPITAL RATIO t-1 IF ΔΤA<0 
144 ΔTASSETS*ΔRISK WEIGHT IF ΔΤA>0 
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Number  Name 
145 ΔTASSETS*ΔRISK WEIGHT IF ΔΤA<0 
146 ΔTASSETS*BOOK_LEVERAGE t-1 IF ΔΤA>0 
147 ΔTASSETS*BOOK_LEVERAGE t-1 IF ΔΤA<0 
148 ΔTASSETS IF ΔΤA>0 
149 ΔTASSETS IF ΔΤA<0 
150 ΔTASSETS*UNREALISED GAINS AFS 
151 ΔTASSETS*UNREALISED GAINS AFS *1ΔΤA 
152 ΔTASSETS*NET INCOME 
153 ΔTASSETS*NET INCOME*1ΔΤA 
154 ΔTASSETS*TCAPITAL RATIO 
155 ΔTASSETS*TCAPITAL RATIO*1ΔΤA 
156 ΔTASSETS*ΔRISK WEIGHT 
157 ΔTASSETS*ΔRISK WEIGHT*1ΔΤA 
158 ΔTASSETS*BOOK_LEVERAGE t-1 
159 ΔTASSETS*BOOK_LEVERAGE t-1 *1ΔTA 
160 LEGAL TRADITION (CIVIL:1 , COMMON LAW: 2) 
161 TRANSPARENCY (HIGH:1, MEDIUM:2) 

 

Some numbers are missing from the above variable list since those variables were not used 

in the calculations after all. 
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Banks Included in the Sample 

 

A/A BANK_NAME 
1 Aktia Bank Plc 
2 Alandsbanken Abp-Bank of Aland Plc 
3 Alior Bank Spólka Akcyjna 
4 Allied Irish Banks plc 
5 Alpha Bank AE 
6 Attica Bank SA-Bank of Attica SA 
7 Aurskog Sparebank 
8 Banca Carige SpA 
9 Banca Comerciala Carpatica SA 
10 Banca Generali SpA-Generbanca 
11 Banca Intermobiliare di Investimenti e Gestioni 
12 Banca Mediolanum SpA 
13 Banca Monte dei Paschi di Siena SpA-Gruppo Monte dei Paschi di Siena 
14 Banca Piccolo Credito Valtellinese-Credito Valtellinese Soc Coop 
15 Banca Popolare di Milano SCaRL 
16 Banca Popolare di Sondrio Societa Cooperativa per Azioni 
17 Banca Sistema SpA 
18 Transilvania Bank-Banca Transilvania SA 
19 Banco Bilbao Vizcaya Argentaria SA 
20 Banco BPI SA 
21 Banco Comercial Português, SA-Millennium bcp 
22 Banco de Sabadell SA 
23 Banco di Desio e della Brianza SpA-Banco Desio 
24 Banco di Sardegna SpA 
25 Banco Popolare - Società Cooperativa-Banco Popolare 
26 Banco Popular Espanol SA 
27 Banco Santander SA 
28 Bank BGZ BNP Paribas SA 
29 Bank für Tirol und Vorarlberg AG-BTV (3 Banken Gruppe) 
30 Bank Handlowy w Warszawie S.A. 
31 Bank Millennium 
32 Bank Ochrony Srodowiska SA - BOS SA-Bank Ochrony Srodowiska Capital Group 
33 Bank of Cyprus Public Company Limited-Bank of Cyprus Group 
34 Bank of Ireland-Governor and Company of the Bank of Ireland 
35 Bank Polska Kasa Opieki SA-Bank Pekao SA 
36 Bank Zachodni WBK S.A. 
37 Bankia, SA 
38 Bankinter SA 
39 Barclays Plc 
40 BGEO Group Plc 
41 BKS Bank AG 
A/A BANK_NAME 
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42 BNP Paribas 
43 Banca popolare dell'Emilia Romagna 
44 BRD-Groupe Societe Generale SA 
45 Bulgarian-American Credit Bank 

46 
Caisse régionale de credit agricole mutuel d'Alpes-Provence SC-Credit Agricole 
Alpes Provence 

47 
Caisse Régionale de crédit agricole mutuel Atlantique Vendée SC-Crédit Agricole 
Atlantique Vendée 

48 
Caisse Régionale de Crédit Agricole Mutuel Brie Picardie SC-Crédit Agricole Brie 
Picardie 

49 
Caisse régionale de crédit agricole mutuel de l'Ille-et-Vilaine SA-Crédit Agricole de 
l'Ille-et-Vilaine 

50 
Caisse régionale de credit agricole mutuel de la Touraine et du Poitou SC-Credit 
Agricole de la Touraine et du Poitou 

51 
Caisse régionale de crédit agricole mutuel Nord de France SC-Crédit Agricole Nord 
de France 

52 Caisse régionale de crédit agricole mutuel de Normandie-Seine 

53 
Caisse régionale de crédit agricole mutuel de Paris et d'Ile-de-France SC-Crédit 
Agricole d'Ile-de-France 

54 Caisse Régionale de Crédit Agricole Mutuel du Languedoc SC 

55 
Caisse régionale de crédit agricole mutuel Loire Haute-Loire SC-Crédit Agricole Loire 
Haute-Loire 

56 
Caisse régionale de credit agricole mutuel Sud Rhône -Alpes SC-Credit Agricole Sud 
Rhône Alpes 

57 
Caisse Régionale de Crédit Agricole Mutuel Toulouse 31 SC-Crédit Agricole Mutuel 
Toulouse 31 CCI 

58 Caixa Economica Montepio Geral 
59 Caixabank, S.A. 
60 Central Cooperative Bank AD 
61 Comdirect Bank AG 
62 Commerzbank AG 

63 
Caisse régionale de Crédit Agricole mutuel du Morbihan SC-Crédit Agricole du 
Morbihan 

64 Crédit Agricole S.A. 
65 Crédit Industriel et Commercial SA - CIC 
66 Credito Emiliano SpA-CREDEM 
67 Deutsche Bank AG 
68 Dexia SA 
69 DnB ASA 
70 DVB Bank SE 
71 Erste Group Bank AG 
72 Eurobank Ergasias SA 
73 FIMBank Plc 
74 FinecoBank Banca FinEco SpA-Banca FinEco SpA 
A/A BANK_NAME 



232 
 

75 First Investment Bank AD 
76 Fynske Bank A/S 
77 Getin Holding SA 
78 Getin Noble Bank SA 
79 Helgeland Sparebank 
80 Hellenic Bank Public Company Limited 
81 Hoeland og Setskog Sparebank 
82 HPB dd   
83 HSBC Bank Malta Plc 
84 HSBC Holdings Plc 
85 HSBC Trinkaus & Burkhardt AG 
86 Idea Bank S.A. 
87 ING Bank Slaski S.A. - Capital Group 
88 ING Groep NV 
89 Intesa Sanpaolo 
90 Jyske Bank A/S (Group) 
91 Karlovacka banka d.d. 
92 KBC Groep NV/ KBC Groupe SA-KBC Group 
93 Komercni Banka 
94 LHV Group AS 
95 Liberbank SA 
96 Lloyds Banking Group Plc 
97 Lombard Bank (Malta) Plc 
98 mBank SA 
99 National Bank of Greece SA 
100 Nordea Bank AB (publ) 
101 Nordfyns Bank A/S 
102 Oberbank AG 
103 OTP Bank Plc 
104 Permanent Tsb Group Holdings P.L.C 
105 Piraeus Bank SA 
106 Podravska Banka 
107 Powszechna Kasa Oszczednosci Bank Polski SA - PKO BP SA 
108 Privredna Banka Zagreb d.d-Privredna Banka Zagreb Group 
109 Raiffeisen Bank International AG 
110 Royal Bank of Scotland Group Plc (The) 
111 Sandnes Sparebank 
112 Secure Trust Bank Plc 
113 Skandinaviska Enskilda Banken AB 
114 Skue Sparebank 
115 Société Générale SA 
116 Spar Nord Bank 
117 SpareBank1 BV 
118 Sparebank 1 Nord-Norge 
A/A BANK_NAME 
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119 Sparebank 1 Notteroy - Tonsberg 
120 Sparebank 1 Ostfold Akershus 
121 SpareBank 1 Ringerike Hadeland 
122 SpareBank 1 SMN 
123 SpareBank 1 SR-Bank ASA 
124 Sparebanken More 
125 Sparebanken Ost 
126 Sparebanken Sor 
127 Sparebanken Vest 
128 Standard Chartered Plc 
129 Svenska Handelsbanken 
130 Swedbank AB 
131 Sydbank A/S 
132 Tatra Banka a.s. 
133 TCS Group Holding Plc 
134 Totens Sparebank 
135 UniCredit SpA 
136 Unione di Banche Italiane Scpa-UBI Banca 
137 VABA dd Banka 
138 Vseobecna Uverova Banka a.s. 
139 Zagrebacka Banka dd 
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Charts 

 

Chart 1 - Real GDP growth rate 

Chart 2 - EU-28 Inflation Swaps 

Chart 3 - CET1 Ratio 

Chart 4 – Average TIER 1 Ratio 

Chart 5 – Return on Equity   

Chart 6– Share of Total Assets held by banks 

Chart 7 - Real GDP Growth in Norway 

Chart 8 - Financial Market Development in Norway 

Chart 9 - Bank ROE by Country 

Chart 10 - Inhabitants per bank employee 

Chart 11 – Number of credit institutions and foreign branches in 2008 and 2014 
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Annex 1 

 

1. Test of assumptions of Multiple Linear Regression.  

Further analysis of the assumptions is presented in part 5.2.  

The below example demonstrates the procedure followed to evaluate whether the 

method of MLR is appropriate to examine the data that relate to testing Hypothesis 5.3. 

The specific example has been selected since it contains the maximum number of years 

analyzed in the thesis (8y: y2009- y2016). In addition, the example contains different 

variables than the ones selected in Annex 2, providing variety of the regressions and 

variables selected.  

 

1.1. Normality, linearity and homoscedasticity of residuals  

 

1.1.1. Histogram  

The below histogram provides a bell-shaped picture of the residuals of the regression 

examined. 
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1.1.2. P-P plot of Regression standardized residual 

  

If the distribution is normal, then we should expect the points to cluster around the 

horizontal line. The below graph shows a smooth deviation around the horizontal line, 

signifying normality. 
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1.1.3. Scatterplot  

 

The residual scatterplot provides information also about normality, linearity and 

homoscedasticity of residuals. A plot of standardized residuals versus predicted values 

can show whether points are equally distributed across all values of the independent 

variables.  

No curvilinear relationship of residuals is evident on the below scatterplot and a 

rectangular shape surrounding the residuals can be visualized. Evidence suggests that 

the assumptions of normality, linearity and homoscedasticity of residuals have been 

met.  
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1.2. No autocorrelation of residual terms 

 

This assumption is tested with the Durbin-Watson test, which tests for serial 

correlations between errors. The Durbin-Watson statistic can vary between ‘0’ and ‘4’, 

with a value of ‘2’ meaning that residuals are uncorrelated.  

 

 

  

R

YEAR >= 2 
(Selected)

1 ,487a ,237 ,235 ,12601 2,062

Model Summaryb,c

Durbin-
Watson

a. Predictors: (Constant), AA PER BANK (fixed eff), Δ_ASSETS, ΔGDP

b. Unless noted otherwise, statistics are based only on cases for which YEAR >= 2.

c. Dependent Variable: Δ_BOOK_LEVERAGE

Model R Square
Adjusted R 

Square
Std. Error of 
the Estimate
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1.3. Multicollinearity  

1.3.1. In order to diagnose multicollinearity one could use the below popular diagnostic 

factors; tolerance and the reciprocal Variance Inflation Factor (VIF). Data relevant to 

those factors can be collected from the Coefficient table, Collinearity statistics part. 

Those factors have been examined in the thesis for each hypothesis tested. The table 

below presents an example of those tests as derived from SPSS. The specific regression 

(H3) has been selected as an example of the tests performed in the thesis since it 

includes 23 variables so concerns on multicollinearity are higher.  

Notwithstanding, the tolerance is within the acceptable levels 0.1<Tolerance<1 and so 

is 1<VIF<10.    

 

 

Tolerance VIF

(Constant)

SIZE ,243 4,111

ΔROE % ,257 3,891

EISSUE (%) ,724 1,380

LEV ,502 1,991

DISSUE_(%) ,856 1,168

ΔROA % ,167 5,980

CF ,804 1,244

AUD ,892 1,121

NUMEX ,151 6,640

XLIST ,243 4,116

CLOSE ,802 1,247

FVA L1/ TOTAL ASSETS ,888 1,126

FVA L2/ TOTAL ASSETS ,302 3,307

FVA L3/ TOTAL ASSETS ,843 1,187

FVL L1/TOTAL LIABILITIES ,840 1,190

FVL L2/TOTAL LIABILITIES ,313 3,194

FVL L3/TOTAL LIABILITIES ,694 1,441

LEGAL TRADITION ,770 1,299

TRANSPARENCY ,425 2,351

FTSE300 ,876 1,142

High vs Low Capital Ratios ,698 1,432

DEFAULT_RISK ,627 1,595

Model

1

Collinearity Statistics

a. Dependent Variable: ΔNI
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1.3.2. The second test to diagnose multicollinearity is to examine the Collinearity diagnostics 

table. In the below Collinearity Diagnostics table/ Variance proportions part it is visible 

that only one value in each column per Direction is high and the rest of the values are 

low. Example from testing Hypothesis 5.3. 

 

 

 

  

(Constant) Δ_ASSETS ΔGDP AA PER BANK

1 2,213 1,000 ,04 ,03 ,06 ,04

2 ,908 1,561 ,00 ,96 ,02 ,01

3 ,753 1,714 ,02 ,00 ,90 ,04

4 ,126 4,192 ,93 ,01 ,02 ,91

Collinearity Diagnosticsa

Model Eigenvalue
Condition 

Index

Variance Proportions

1

a. Dependent Variable: Δ_BOOK_LEVERAGE
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1.4. Normality of dependent and independent variables 

1.4.1. Histograms   

The below histograms of the dependent variable and independent variable used to 

test Hypothesis 5.3 are following a bell shape, therefore follow a normal distribution.  

 

 

1.4.2. Descriptive statistics (Mean, standard deviation, skewness, kurtosis)  

When the skewness value is divided by its standard error the result is a z-score.  

In a normal distribution -3.29 < z score of the regression < 3.29.  

The z score of the regression is calculated as the sqrt(statistic/st.error).  

The same calculations and threshold is used when evaluating kurtosis as well.  

In the below example not all cases follow a normal distribution pattern, 

notwithstanding the differences are not major and the above histograms show a 

relatively normal distribution. 

 

 

  

N Minimum Maximum Mean
Std. 

Deviation

Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error

Δ_ASSETS 1029
-0,27 0,38 0,03 0,09

0,30 0,08 1,12 0,16

ΔGDP 1029 -0,06 0,05 0,01 0,03 -0,45 0,08 1,35 0,16

Δ_BOOK_LEVERAGE 1029 -0,37 0,34 -0,03 0,10 -0,02 0,08 0,93 0,16

Valid N (listwise) 1029

Skewness Kurtosis

Descriptive Statistics
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Annex 2 

 

2.1.  Results on Levene’s test and t-test relevant to Table 14  

Relevant comments on the tests are made in part ‘7.2.2.’ Empirical results for H3’ 

Relevant methodology at 5.5.2.1.1. Variability of ΔNI*. 

Example also relevant to 5.2. Test of Multiple Linear Regression assumptions/ 

homogeneity of variance. In the assumptions part, there are included additional 

explanations on the interpretation of Levene’s test. 

 

T-Test GR 1 TO GR2 FINAL REGRESSION 

N Mean Std. Deviation Std. Error Mean Std. Deviation2

Y2009-Y2012 235 ,0000 ,9518 ,0621 0,9060

Y2013-Y2015 234 ,0000 ,9516 ,0622 0,9056

Lower Upper

Equal variances 
assumed ,503 ,479 ,000 467 1,000 ,000000 ,08789341 -,17271554 ,17271554

Equal variances 
not assumed ,000 467 1,000 ,000000 ,08789337 -,17271546 ,17271546

Group Statistics

POST

Standardized Residual

Independent Samples Test

Levene's Test for Equality 
of Variances

t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference
Std. Error 
Difference

95% Confidence Interval of the 
Difference

Standardized Residual
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2.2. Results on Levene’s test and t-test relevant to Table 15 (Gr 1 Y2009-2012 and Gr2     

Y2013-2015)  

Relevant comments on the tests are made in part ‘7.2.2. Empirical results for H3’ 

Relevant methodology at 5.5.2.1.2.  Variability of ΔNI*/ Variability of ΔCF*. 

Example also relevant to 5.2. Test of Multiple Linear Regression assumptions/ 

homogeneity of variance. There, can also be found further explanations on the 

interpretation of Levene’s test. 

 

GROUP 1

R R Square
Adjusted R 

Square
Std. Error of 
the Estimate

Durbin-
Watson

1 ,685a ,469 ,414 ,03264 1,623

Sum of 
Squares df Mean Square F Sig.

Regression ,199 22 ,009 8,499 ,000b

Residual ,226 212 ,001

Total ,425 234

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVA L3/ TOTAL ASSETS, FTSE300 IF(ST DEV 
YEAR>=MEDIAN STAN DEV SAMPLE RETURN 1; OTHERWISE 0), CF, AUD, LEGAL TRADITION, 
DISSUE_(%), CLOSE, High vs Low Capital Ratios, FVA L1/ TOTAL ASSETS, EISSUE (%), FVL 
L1/TOTAL LIABILITIES, FVL L3/TOTAL LIABILITIES, TRANSPARENCY, LEV, ΔROA %, XLIST, FVL 
L2/TOTAL LIABILITIES, FVA L2/ TOTAL ASSETS, NUMEX, ΔROE %, SIZE

b. Dependent Variable: ΔCF

ANOVAa

Model

1

a. Dependent Variable: ΔCF

b. Predictors: (Constant), DEFAULT_RISK, FVA L3/ TOTAL ASSETS, FTSE300 IF(ST DEV YEAR>=MEDIAN STAN 
DEV SAMPLE RETURN 1; OTHERWISE 0), CF, AUD, LEGAL TRADITION, DISSUE_(%), CLOSE, High vs Low 
Capital Ratios, FVA L1/ TOTAL ASSETS, EISSUE (%), FVL L1/TOTAL LIABILITIES, FVL L3/TOTAL LIABILITIES, 
TRANSPARENCY, LEV, ΔROA %, XLIST, FVL L2/TOTAL LIABILITIES, FVA L2/ TOTAL ASSETS, NUMEX, ΔROE %, 
SIZE  

 

Minimum Maximum Mean Std. Deviation N

Std. 

Deviation2

Predicted 
Value

-,1002 ,0946 ,0000 ,02918 235

Residual -,11256 ,09166 ,00000 ,03107 235

Std. Predicted 
Value

-3,433 3,243 ,000 1,000 235

Std. Residual -3,448 2,808 ,000 ,952 235
0,905983

a. Dependent Variable: ΔCF

Residuals Statisticsa
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R R Square
Adjusted R 

Square
Std. Error of 
the Estimate

Durbin-
Watson

1 ,590a ,348 ,280 ,04700 1,886

Sum of 
Squares df Mean Square F Sig.

Regression ,249 22 ,011 5,125 ,000b

Residual ,466 211 ,002

Total ,715 233

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVL L3/TOTAL LIABILITIES, ΔROE %, FTSE300 IF(ST 
DEV YEAR>=MEDIAN STAN DEV SAMPLE RETURN 1; OTHERWISE 0), DISSUE_(%), AUD, High vs 
Low Capital Ratios, LEGAL TRADITION, FVA L3/ TOTAL ASSETS, CLOSE, CF, FVL L1/TOTAL 
LIABILITIES, EISSUE (%), FVA L1/ TOTAL ASSETS, LEV, TRANSPARENCY, XLIST, FVA L2/ TOTAL 
ASSETS, NUMEX, FVL L2/TOTAL LIABILITIES, SIZE, ΔROA %

b. Dependent Variable: ΔCF

ANOVAa

Model

1

a. Dependent Variable: ΔCF

b. Predictors: (Constant), DEFAULT_RISK, FVL L3/TOTAL LIABILITIES, ΔROE %, FTSE300 IF(ST DEV 
YEAR>=MEDIAN STAN DEV SAMPLE RETURN 1; OTHERWISE 0), DISSUE_(%), AUD, High vs Low Capital Ratios, 
LEGAL TRADITION, FVA L3/ TOTAL ASSETS, CLOSE, CF, FVL L1/TOTAL LIABILITIES, EISSUE (%), FVA L1/ TOTAL 
ASSETS, LEV, TRANSPARENCY, XLIST, FVA L2/ TOTAL ASSETS, NUMEX, FVL L2/TOTAL LIABILITIES, SIZE, ΔROA 
%

GROUP 2

 

Minimum Maximum Mean Std. Deviation N

Std. 

Deviation2

Predicted 
Value

-,1056 ,1178 ,0025 ,03269 234

Residual -,12194 ,43969 ,00000 ,04472 234

Std. 
Predicted 
Value

-3,306 3,526 ,000 1,000 234

Std. 
Residual

-2,595 9,356 ,000 ,952 234
0,905579

Residuals Statisticsa

a. Dependent Variable: ΔCF  

. 

N Mean Std. Deviation Std. Error Mean Std. Deviation2

Y2009-Y2012 235 ,4266 5,60273 ,36548 31,4

Y2013-Y2015 234 -,0894 6,36609 ,41616 40,5

Lower Upper

Equal variances 
assumed

,294 ,588 ,932 467 ,352 ,51594 ,55372 -,57215 1,60402

Equal variances 
not assumed ,932 459 ,352 ,51594 ,55387 -,57249 1,60437

RATIO VAR ΔΝΙ/VAR ΔCF

Independent Samples Test

Levene's Test for 
Equality of Variances t-test for Equality of Means

F Sig. t

RATIO VAR ΔΝΙ/VAR ΔCF

POST

df Sig. (2-tailed) Mean Difference
Std. Error 
Difference

95% Confidence Interval of the 
Difference

Group Statistics
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2.3.  Regression results relevant Spearman’s rho correlation coefficient standardized 

residual and Z-test for significance of difference between the two correlation coefficients 

presented in Table 16. Relevant comments on the tests are made in part ‘7.2.2. Empirical 

results for H3’. Relevant methodology at 5.5.2.1.3.  Correlation of ACC* and CF* 

 

Nonparametric Correlations Group 1

Standardized 
Residual

Standardized 
Residual

Correlation Coefficient 1,000 -,962**

Sig. (1-tailed) ,000

N 235 235

Correlation Coefficient -,962** 1,000

Sig. (1-tailed) ,000

N 235 235

Correlations

Spearman's rho

Standardized 
Residual

Standardized 
Residual

**. Correlation is significant at the 0.01 level (1-tailed).
 

Nonparametric Correlations Group 2

Standardized 
Residual

Standardized 
Residual

Correlation Coefficient 1,000 -,974**

Sig. (1-tailed) ,000

N 234 234

Correlation Coefficient -,974** 1,000

Sig. (1-tailed) ,000

N 234 234

Correlations

Spearman's rho

Standardized 
Residual

Standardized 
Residual

**. Correlation is significant at the 0.01 level (1-tailed).
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And then perform a Z-test using for example: 

http://vassarstats.net/rdiff.html 
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2.4. Demonstration of SPSS tables relevant to Bootstrapping example presented in 7.2.3. 

 

Bootstrap method presentation of settings set and relevant results to Hypothesis 3 and 

more specifically 5.5.2.1.1. Variablity of ΔNI* run separately for each group. Comparison 

vs OLS method is presented. Below results first presented for Group 1 (y2009 - y2012) and 

then for Group 2 (y2013 - y2015) using both methods. 

Description Setting

RNG Random number generator MT (Mersenne Twister) : 200000

System Settings

Keyword

 

Sampling Method Stratified

Number of Samples 1000

Confidence Interval Level 95,0%

Confidence Interval Type Bias-corrected and accelerated (BCa)

Strata Variables COUNTRY n

Bootstrap Specifications

 

BOOTSTRAP 

  /SAMPLING METHOD=STRATIFIED(STRATA=VAR_022new ) 
  /VARIABLES TARGET=VAR_001W INPUT=  VAR_012W VAR_013W VAR_014W VAR_015W 
VAR_017W VAR_018W VAR_004W VAR_016 VAR_019 VAR_020 VAR_021W VAR121W VAR122W 
VAR123W VAR125W VAR126W VAR127W VAR_160 VAR_161 VAR_040 VAR_024 VAR_026 

  /CRITERIA CILEVEL=95 CITYPE=BCA  NSAMPLES=1000 

  /MISSING USERMISSING=EXCLUDE. 

 

Group 1 bootstrap 

R R Square
Adjusted R 

Square
Std. Error of 
the Estimate

Durbin-
Watson

1 ,963a ,927 ,919 ,00269 1,809

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVA L3/ TOTAL ASSETS, FTSE300 IF(ST 
DEV YEAR>=MEDIAN STAN DEV SAMPLE RETURN 1; OTHERWISE 0), CF, AUD, 
LEGAL TRADITION, DISSUE_(%), CLOSE, High vs Low Capital Ratios, FVA L1/ TOTAL 
ASSETS, EISSUE (%), FVL L1/TOTAL LIABILITIES, FVL L3/TOTAL LIABILITIES, 
TRANSPARENCY, LEV, ΔROA %, XLIST, FVL L2/TOTAL LIABILITIES, FVA L2/ TOTAL 
ASSETS, NUMEX, ΔROE %, SIZE

b. Dependent Variable: ΔNI
 

Lower Upper

1 1,809 -,411 ,199 ,910 1,861

Bootstrap for Model Summary

Model
Durbin-
Watson

Bootstrapa

Bias Std. Error

BCa 95% Confidence 
Interval

a. Unless otherwise noted, bootstrap results are based on 1000 stratified bootstrap 
samples  
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Lower Upper

Minimum -,0539

Maximum ,0242

Mean -,0017 ,0000 ,0005 -,0029 -,0007

Std. Deviation ,00909 -,00010 ,00121 ,00685 ,01109

N 235 0 0

Minimum -,02288

Maximum ,01008

Mean ,00000 ,00000 ,00000 ,00000 ,00000

Std. Deviation ,00256 -,00023 ,00041 ,00184 ,00267

N 235 0 0

Minimum -5,735

Maximum 2,853

Mean ,000 ,000 ,000

Std. Deviation 1,000 ,000 ,000 1,000 1,000

N 235 0 0

Minimum -8,518

Maximum 3,751

Mean ,000 ,000 ,000 ,000 ,000

Std. Deviation ,95183134 ,000 ,000 ,952 ,952

Std. 

Deviation2

,90598291

N 235 0 0

Predicted 
Value

Residual

Std. 
Predicted 
Value

Std. Residual

a. Dependent Variable: ΔNI

b. Unless otherwise noted, bootstrap results are based on 1000 stratified bootstrap samples

Residuals Statisticsa

Statistic

Bootstrapb

Bias Std. Error

BCa 95% Confidence 
Interval

 

 

Variability gr 1 using Bootstrap: 0.90598291 

Variability gr 1 using OLS: 0.90557940 
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Group 2 bootstrap 

R R Square
Adjusted R 

Square
Std. Error of 
the Estimate

Durbin-
Watson

1 ,954a ,911 ,902 ,00267 2,024

Lower Upper

1 2,024 -,601 ,237

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVL L3/TOTAL LIABILITIES, ΔROE %, FTSE300 IF(ST DEV 
YEAR>=MEDIAN STAN DEV SAMPLE RETURN 1; OTHERWISE 0), DISSUE_(%), AUD, High vs Low Capital 
Ratios, LEGAL TRADITION, FVA L3/ TOTAL ASSETS, CLOSE, CF, FVL L1/TOTAL LIABILITIES, EISSUE (%), FVA 
L1/ TOTAL ASSETS, LEV, TRANSPARENCY, XLIST, FVA L2/ TOTAL ASSETS, NUMEX, FVL L2/TOTAL LIABILITIES, 
SIZE, ΔROA %
b. Dependent Variable: ΔNI

Bootstrap for Model Summary

Model Durbin-Watson

Bootstrapa

Bias Std. Error

BCa 95% Confidence 
Interval

a. Unless otherwise noted, bootstrap results are based on 1000 stratified bootstrap samples
 

Lower Upper

Minimum -,0507

Maximum ,0221

Mean -,0003 ,0000 ,0005 -,0012 ,0007

Std. Deviation ,00812 ,00000 ,00098 ,00598 ,00989

N 234 0 0

Minimum -,02334

Maximum ,01014

Mean ,00000 ,00000 ,00000

Std. Deviation ,00254 -,00017 ,00046 ,00175 ,00296

N 234 0 0

Minimum -6,202

Maximum 2,749

Mean ,000 ,000 ,000 ,000 ,000

Std. Deviation 1,000 ,000 ,000 1,000 1,000

N 234 0 0

Minimum -8,741

Maximum 3,798

Mean ,000 ,000 ,000

Std. Deviation ,951619356 ,000 ,000 ,952 ,952

Std. Deviation2
0,90557940

N 234 0 0

Std. Error

BCa 95% Confidence 
Interval

Predicted Value

Residual

Std. Predicted Value

Std. Residual

a. Dependent Variable: ΔNI

b. Unless otherwise noted, bootstrap results are based on 1000 stratified bootstrap samples

Residuals Statisticsa

Statistic

Bootstrapb

Bias

 

Variability using Bootstrap: 0.90557940 

Variability using OLS:  0.9059829 
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Group 1 OLS 

R R Square
Adjusted R 

Square
Std. Error of the 

Estimate Durbin-Watson

1 ,954a ,911 ,902 ,00267 2,024

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVL L3/TOTAL LIABILITIES, ΔROE %, FTSE300 IF(ST DEV YEAR>=MEDIAN 
STAN DEV SAMPLE RETURN 1; OTHERWISE 0), DISSUE_(%), AUD, High vs Low Capital Ratios, LEGAL TRADITION, 
FVA L3/ TOTAL ASSETS, CLOSE, CF, FVL L1/TOTAL LIABILITIES, EISSUE (%), FVA L1/ TOTAL ASSETS, LEV, 
TRANSPARENCY, XLIST, FVA L2/ TOTAL ASSETS, NUMEX, FVL L2/TOTAL LIABILITIES, SIZE, ΔROA %

b. Dependent Variable: ΔNI
 

Minimum Maximum Mean Std. Deviation N Std. Deviation2

Predicted Value -,0539 ,0242 -,0017 ,00909 235

Residual -,02288 ,01008 ,00000 ,00256 235

Std. Predicted Value -5,735 2,853 ,000 1,000 235

Std. Residual -8,518 3,751 ,000 ,951831 235 0,9059829

Residuals Statisticsa

a. Dependent Variable: ΔNI
 

Group 2 OLS 

R R Square
Adjusted R 

Square
Std. Error of the 

Estimate Durbin-Watson

1 ,954a ,911 ,902 ,00267 2,024

Model Summaryb

Model

a. Predictors: (Constant), DEFAULT_RISK, FVL L3/TOTAL LIABILITIES, ΔROE %, FTSE300 IF(ST DEV YEAR>=MEDIAN 
STAN DEV SAMPLE RETURN 1; OTHERWISE 0), DISSUE_(%), AUD, High vs Low Capital Ratios, LEGAL TRADITION, 
FVA L3/ TOTAL ASSETS, CLOSE, CF, FVL L1/TOTAL LIABILITIES, EISSUE (%), FVA L1/ TOTAL ASSETS, LEV, 
TRANSPARENCY, XLIST, FVA L2/ TOTAL ASSETS, NUMEX, FVL L2/TOTAL LIABILITIES, SIZE, ΔROA %

b. Dependent Variable: ΔNI
 

Minimum Maximum Mean Std. Deviation N Std. Deviation2

Predicted Value -,0507 ,0221 -,0003 ,00812 234

Residual -,02334 ,01014 ,00000 ,00254 234

Std. Predicted Value -6,202 2,749 ,000 1,000 234

Std. Residual -8,741 3,798 ,000 ,9516194 234 0,9055794

Residuals Statisticsa

a. Dependent Variable: ΔNI
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Annex 3  

 

The below table presents a numerical example on how lower risk assets increase accounting 

leverage. 

Assets  Debt  Capital  Average Risk Weight Accounting Leverage 

𝐿 =
𝐴

𝐶
 

Regulatory Leverage 

𝑅 =
𝑉 ∗ 𝐴

𝐶
 

1)A0=100 D0=80 C0=20 V0=1 L0=(100/20)=5 R0=(1*100)/20=5 
5: is the regulatory 
leverage constraint 

Assume increase of asset fair value by 5  

2)A1=105 D1=80 C1=25 V1=1 L1=(105/25)=4.2 R1=(1*105)/25=4.2 

The bank has to max leverage and bring it back to “5” since there is a binding regulatory leverage constraint of 
lev=5, so it buys 30 assets (10 with V =0, 20 with V=1 and already had 105 with V=1) 

3)A2=135 D2=110 C2=25 V2=(10*0)+(20*1)/30 
V2= 0.66 < 1 => lower 
risk weight 

L2=(135/25)=5.4=>increase, 
therefore acc lev is 
procyclical 

R2=((1*125)+(0*10))/25 = 
5  

 

If changes in average risk-weighted assets magnify procyclical leverage, the coefficient of the 

interaction term should be negative and significant when bank’s asset prices increase in value 

since as illustrated in the above example a decrease in average risk-weighted assets allows 

banks to increase leverage. 
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Annex 4 

 

The two methods to treat Outlier as implemented in SPSS are the following: 

 

1. Residuals 

SPSS: Analyze: Descriptive Statistics: Explore: Statistics: Outliers (scrutinize the Casewise 

Diagnostics table for the specific outliers. Then Analyze: Regression: Linear: (select the 

relevant dep and ind var): Save: Residuals: Studentised: Continue: ok.  Then Data: Select cases: 

Select: Search: Range (SRE,-2,2) Output: Filter out unselected cases: ok. Finally rerun the 

regression as usual; only the selected cases will be included in the dataset. 

 

2. Winsorising 

SPSS: Analyze: Descriptive statistics: Explore: dependent list (use the variables you need to 

check for outliers, get the plots, note 5% lower, upper cases). Winsorising involves reducing 

this value (the outlier) to the next highest value in the sample.  Then 2. Transform: Recode 

into different variables: Numeric Var=> New variable (add all the var you need to winsorise 

and Name VarX to VarXw). Then: Old and new values: Range: (e.g. 52.89 through 59.26-> new 

value 52 Add; 6.48 through 9.38-> new value 9.50; Else-> copy; continue; change; ok). Run 

regression using the new winsorised variables. 

 

 

 


