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  EXECUTIVE SUMMARY 

Capital Regulation has long been discussed among regulators, experts, scholars and financial 

practitioners. History proves that even Adam Smith who is considered, as the father of “free market 

economy” believed some regulation of banking practices was justified (1776). History further 

signifies that one of the main issues in the bank sector to deal with has been the following: “how 

much and what kind of bank regulation is optimal?” Consequently, the bank sector has gone 

through a long history of continuous regulations and deregulations. The capital regulation proposed 

by Bank for International Settlement (BIS) to maintain enough capital to absorb losses without 

causing systemic problems and to create an equal playing field internationally has also gone through 

some major changes since its initiation in the early 1990s. Dealing with a more developed and 

complex financial system, Basel Accords have gone through some improvements to find the 

“optimal capital regulation ratio”.  

Risk Weighted Assets (RWA) of Basel II, for example, has been claimed to be one of the sources of 

recent financial crisis. As a result reacting the recent solvent and liquidity crisis, BIS advocates 

Basel Accord III. The new proposal, that is meant to strengthen the resilience of the banking sector 

and to avoid another crisis in the future, recommends a common equity ratio from 2% to 7%. 

(Including capital conservation buffer). The higher common equity ratio is proposed due to the 

incapability of the earlier tier 1 capital in absorbing losses.  

Based on the recent proposal of the BIS concerning the higher common equity usage in the bank‟s 

capital structure, we then develop our master thesis. In answering our main research question: “to 

investigate the implementation of higher capital requirement on the commercial banks optimal 

capital structure and risk taking” we posted four sub questions to lead us in answering the main 

research question. We investigate the impact of higher capital requirement in the commercial banks 

by applying modern corporate finance optimal capital structure theories (i.e. Modigliani & Miller 

Theorem, trade-off and pecking-order theory). Furthermore we also examine the impact of higher 

capital requirement on the banks risk taking. It is due to the fact that BIS‟s Regulatory Capital Ratio 

is predisposed to balance the capital hold and risk-taking by a bank. In discussing this part we 

illustrate the development of Basel Accords‟ Asset Risk-Weight and VaR risk measurement 

methods. Understanding the complication of the banks‟ risk management we then investigate how 

the increase of capital ratio has influenced the US Commercial Banks‟ risk-taking.  



 
 

In order to investigate the higher capital requirement we extensively use data from the Federal 

Deposit Insurance Corporation (FDIC) with the observation period from 1992 to 2011 on the 

quarterly based. Moreover we also use the monthly data for stock and index prices from Thomson 

Reuters historical database to find evidences in the application of the optimal capital structure 

theories.  

In order to answer and support our analysis around the subject matter discussed, we construct some 

multiple regressions appropriately. The multiple regression models are running using the SAS 

Enterprise guide 4.2 program and the results are then elaborated and discussed extensively. 

Altogether the data analyzed and the models constructed are meant to answer the sub and main-

questions posted. 

Our empirical results showed that when assuming perfect markets (i.e. no markets frictions such as 

taxes) we find evidence of the Modigliani & Miller theorem for US commercial banks. This 

evidence signifies that in perfect markets the capital structure is irrelevant for US commercial banks 

capital structure. However, when allowing for market imperfections in our empirical results we 

further found evidence that the US commercial banks capital structure is relevant. The findings 

were in terms of the trade-off theory as the main factors that influence US commercial banks capital 

structure decisions are the level of tax shield, dividend payout and growth in the economy. Our 

empirical results further proved that different capital structures affect US commercial banks risk 

taking More specifically, our empirical results proved that higher capital requirement will decrease 

the risk-taking among US Commercial Banks.  

Our analysis and empirical results is based on the most recent historical data and we generally agree 

on the proposal of a higher Capital Requirement Ratio. Additionally, we strongly believe that 

increasing equity requirements in the US commercial bank sector will reduce the negative 

externalities to the society created by commercial banks. This is because increasing equity will 

diminish the need for implicit guarantees provided by governments and risk shifting from 

commercial banks to the society will be reduced. However a more prudent approach should be 

considered as commercial banks differ in their geographical, institutional backgrounds, sizes and 

risk appetite in implementing the new Basel Accord. 
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I Introduction 

The stability of the banking sector, as a financial intermediary, is an essential precondition for a 

well functioning economy. Enhancing this stability is one of the main motivations for regulating the 

bank sector. This was further motivated when the intergovernmental Bank for International 

Settlement (BIS) implemented the Basel Accords to avoid potential financial crises reinforced by 

the bank sector.  

The recent financial crisis has proved that a banking crisis is associated with major economic 

disruption and recessions. Recent findings from the U.S. Financial Crisis Inquiry Commission 

reported that one of the major reasons of the recent financial crisis is “the widespread failure in 

financial regulation and the policy makers were ill prepared and lack of understanding of the 

financial system they oversaw”
1
. This finding is confirmed by Paul Krugman and U.S. Treasury 

Secretary‟s Timothy Geithner who claimed that prior to the financial crisis; the regulatory 

framework did not keep pace with financial innovation such as the increasing importance of the 

derivatives and off-balance sheet financing. Subsequently Paul Krugman advised regulators and 

government officials to respond to the development by extending regulations and the financial 

safety net to cover these new institutions by proclaiming a simple rule that anything that has to be 

rescued in crises the way banks are, should be regulated like a bank
2
.  

Other intellectuals like Managing Director of the IMF, Dominique Strauss-Kahn has blamed the 

financial crisis of 2008 on regulatory failure to guard against excessive risk-taking in the financial 

system, especially in the US. This condition is even exacerbated by the tendency of the banks to 

report the riskiness of their loans improperly and the inability of the regulators or the Basel Accord 

to capture the on and even off-balance sheet of risk measured
3
.  

However excessive and more detailed regulation has also been argued as the possible source of 

financial crisis, in particular the Basel II Accord has been criticized for requiring banks to increase 

their capital, when risks rise, which might cause them to decrease lending precisely when capital is 

scarce, potentially aggravating a financial crisis (pro-cyclicality effect of the accord). It is due to the 

fact that the judgements tend to underestimate risks in good times and overestimate them in bad 

times. Furthermore leverage ratios depend on current market value and therefore high in good times 

                                                            
1
Financial Crisis Inquiry Commission Releases Report on the Causes of the Financial Crisis -January 2011 

2 Krugman, Paul 2010 “Economist‟s View”, Friday April 02, 2010: Financial Reform 101 
3Blundell-Wignall, Adrian and Atkinson, Paul 2010”Thinking beyond Basel III necessary solution for capital and 

liquidity” 
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and low in bad times. If asset value does not accurately reflect future cash flows, pro-cyclicality 

result is expected. Banks‟ risk measurements tend to be point in time and not holistic measures over 

the whole cycle. Counterparty credit policies are easy in good time and tough in bad and profit 

recognition and compensation scheme encourage short-term risk taking, but are not adjusted for risk 

over the business cycle.  

Capital regulation under the Basel II Accord regime did nothing to counter this pro-cyclicality. 

Banks can control their RWA via regulatory arbitrage and by varying bank capital more directly via 

dividend and share buyback policies (high dividends and buybacks in the good times and vice 

versa).  

Understanding the problem around the lack of eligible capital and the excessive risk taking in the 

bank industry in applying earlier Basel Accords, Basel III is proposed by the BIS to overcome 

recent financial crisis and advise its member central banks accordingly. In dealing with the capital 

crisis, Basel III Accord proposes the importance of raising the quality, consistency and transparency 

of the capital based; forward looking provision and the importance of capital buffers to rise and fall 

in a countercyclical manner to overcome the pro-cyclical problem. Furthermore in dealing with the 

complications of the assets‟ risk, counterparty credit risk and Credit Valuation Adjustments (CVAs) 

are proposed to overcome the pro-cyclicality and credit deterioration in the creditworthiness of the 

counterparty. On top of it, Basel III also proposed Liquidity Coverage Ratio (LCR), Net Stable 

Funding Ratio (NSFR) and Leverage Ratio to deal with the liquidity problem as in the recent crisis.  

The purpose of Basel III Accord with all the new instruments proposed will be discussed and 

analysed as the main aim of the thesis. Specifically the aim is to analyse further on “how the 

implementation of higher capital requirement in the Basel III Accord will affect commercial banks‟ 

optimal capital structure and risk taking”. 

This report wants to investigate what determines banks optimal capital structure and how it will be 

influenced by changes in regulations. More specifically we will look into how sustainable optimal 

capital structure theories are in the bank sector and how the implementation of higher capital 

requirements in the Basel III will matter for banks optimal capital structures. Additionally, we will 

investigate how capital regulations and banks‟ optimal capital structures affect risk taking in the 

bank sector and the overall effect on the economy of a country.  

To achieve our research goals we will focus our analysis on the commercial banks in the US.  
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1.2 Problem Statement 

The role of the Bank as the financial intermediary is essential for the economy as a whole, recent 

financial crisis for example shows how solvency and liquidity crisis that hit the financial institutions 

especially in the bank industry had resulted in the deepest crisis since the great depression of the 

1930s (as some scholars claimed)
4
. It is due to the interconnectedness of financial institution: banks 

between themselves, with derivative counterparties and with direct links to consumption/households 

and investment spending decisions. Realizing the essential role played and the peculiarity of the 

bank industry, it then becomes one of the most regulated industries at the national and even 

international level. The policy makers regulate for example the amount of capital that banks are 

required to hold, and require high standards of corporate governance, including liquidity 

management, accounting, audit and lending practices. 

To regulate the internationally intertwined financial system, Bank for International Settlement (BIS) 

keeps on improving Basel Accords in assisting its member central banks‟ monetary policies. Re-

acting the recent financial crisis BIS improves the Basel Accords by proposing Basel III. The new 

Basel III tends to increase the capital ratio by a combination of a higher minimum tier 1 capital 

requirement (common equity) and a broader ratio of Risk Weighted Assets (RWA).  

The purpose of this thesis is to investigate how the increase in the higher capital requirement 

especially “common equity ratio” will affect the commercial bank‟s optimal capital structure. 

Additionally we will assess US commercial banks optimal capital structure through modern 

corporate finances theories on optimal capital structure. More specifically, we will test if the 

Modigliani and Miller, Trade Off and Pecking Order theory are applicable for US commercial 

banks.  

Besides investigating the impact of the new Basel III on the bank‟s internal capital structure, the 

project will also investigate the effect of the accord to the commercial bank‟s risk taking. It is due to 

the fact that the main purpose of the Basel‟s Capital Adequacy Ratio (CAR) is that the bank holds 

the right portion of capital in accordance with the risk it takes in order to avoid credit crisis caused. 

Thus the main problem of this approach is to measure the riskiness of the assets holds. At this point, 

understanding the usage of VaR as the risk measurement mechanism is discussed briefly. Besides 

that the thesis will also analyse the impact of the application of Basel III liquidity Ratio i.e. 

Liquidity Coverage Ratio (LCR) and Net Stable Funding Ratio (NSFR) on the banks.  

                                                            
4 Reuters on February 27, 2009 “Three top economists agree 2009 worst financial crisis since great depression” 
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1.3 Research Question  
 

By bearing in mind the problem posted above in applying Basel III‟s higher capital ratio, the 

research question of the thesis is depicted as follows: 

“How will the implementation of higher capital requirement in the Basel III Accord affect 

commercial banks’ optimal capital structure and risk taking?” 

In order to answer the main research question, we post some sub questions along the thesis as 

follows: 

Why is there a need for capital regulation in the commercial bank industry? 

How evident are optimal capital structure theories in the commercial bank sector?  

How does debt and equity affect commercial banks‟ risk taking? 

What is the impact of higher capital regulation on commercial banks‟ cost of funding, lending and 

borrowing rates? 
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1.4 Research Structure  

Our thesis will approach a research structure that focuses on explaining our research question by 

answering our sub questions. As a result the following structure will be applied:  

 

In the first sub question we will evaluate why the commercial bank sector is regulated. We will do 

this by analysing how the commercial bank sector differs from other sectors and why the Basel 

regulations have been implemented in the commercial bank sector. We will further assess the 

development of the Basel Accords and compare it to the upcoming Basel III. Additionally, we will 

look into the types of commercial banks‟ financing and why they could be source of commercial 



6 
 

banks‟ regulation challenge. In the second sub question we will empirically test modern corporate 

finance theories on the optimal capital structure. We will empirically test the theories by creating 

and examining different regressions models on the US commercial banks. In the sub question three 

we will discuss the complication of measuring risk and empirically test how different sizes banks 

affect commercial banks‟ risk taking. In sub question four we will discuss the impact of an increase 

in capital regulation on the commercial bank sector and the economy.  

1.5 Data Collection 

In order to investigate the affect of the higher minimum capital regulation, data from the Federal 

Deposit Insurance Corporation (FDIC) with the observation period from 1992 to 2011 on the 

quarterly based is analyzed. The observation period is perfectly suitable with the period of Basel 

Accord„s application period. Basel I was introduced around the early 1990s and Basel II with all its 

good intention and purpose was released in June 2004, but never came properly in effect. In July 

2009 the Basel Committee already adopted changes (Basel 2.5) that lead to the materialization of 

Basel III. Furthermore the observation period will allow us to compare the affect of the capital 

regulation and commercial banking through pre- and post-financial crisis period.  

The data is examined from the 6413 institutions reports. In order to understand the different affects 

of the requirement on the banks, 2264 institutions with asset less than 100 M USD and 517 

institutions with asset more than 1B USD will be observed respectively. It is based on the 

assumptions that small-sized banks tend to be a higher-risk taker and large-sized banks tend to be 

lower-risk taker in running their business and consequently adopt the capital regulation differently 

according to their credit risk exposures. 

The data for specific bank stocks and index prices will be attained from Thomson Reuter‟s 

historical database. The data for the real risk-free rate/government bonds will be attained from the 

Federal Reserve and European central banks database. 

1.6 Delimitations and Limitations  

In order to carry out its main purposes in assisting its members‟ monetary policies Bank for 

International Settlement (BIS) recommends three pillars to navigate the central banks to create 

sound and reliable financial institutions. The three pillars are; Minimum Capital Requirements, 

Supervisory Review Process, Disclosure and Market Discipline. Hence through this thesis report we 

will limit our investigation on the first pillar of Minimum Capital Requirement, especially on the 

increase of the minimum tier 1 common equity requirement (see chart 4.2).  
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The notion of bank can be associated to one or several related types of entities, however this project 

will investigate the impact of the higher capital requirement in the commercial banks in US. Our 

report has been limited to the US commercial bank sector due some critical factors. Firstly, the US 

commercial bank sector deregulation and risk taking is strongly relevant for elaboration as the US 

commercial banks relative to other countries where the commercial banks had suffered the highest 

losses during the financial crisis. Secondly, the US commercial bank sector has several “too big to 

fail” commercial banks‟ that are highly relevant for our report. Thirdly, the US commercial banks‟ 

sector offers a high availability of data relative to other countries on commercial banks‟ over a 

longer period and in different time periods (i.e. quarterly, monthly etc.). 

1.7 Previous literature and contribution to previous literature 

In order to answer our sub questions posted and thus our main research question we extensively 

investigate earlier related literatures. Understanding the previous works, we then develop our own 

models and hypotheses appropriately to answer our own research questions posted. In that way we 

can contribute some new evidences in the field research. Following is a more detailed elaboration 

on the previous literatures and our contribution to the previous literature: 

To facilitate the analysis of the capital regulation under Basel Accords, the proposals and 

specification of Basel Accords from Bank for International Settlement (BIS) is widely analyzed and 

elaborated. Critics and assessment on the banks earlier implementation of the Basel Accords are 

discussed briefly. One of the extensive studies conducted on this field is the critics of Blundell-

Wignall and Atkinson (2010) that provide us the assessments on the three pillars of the Basel 

Accords.  

Our contribution at this stage rests on the calculation and illustration of the Capital Adequacy 

Requirements (CAR) of the US commercial banks during our observation period. The discussion is 

important to understand how the banks hold capital in running their business. Besides explaining 

and elaborating the new Basel Accord III proposal our contribution in this field of study is the 

illustration of the cost of the new Basel Accords proposal to the major banks. Furthermore the most 

recent example on the challenge to implement universal proposal of Basel III capital regulation is 

illustrated based on the Danish‟s covered bonds complaint.  

One of our main contributions with our report was to analyze the commercial banks optimal capital 

structure. We approached this analysis by empirically testing the main modern corporate finance 

theories (i.e. Modigliani and Miller, pecking order and trade-off theory) in the area of optimal 
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capital structure. For our empirical testing on the Modigliani and Miller theorem we were inspired 

from a study on the Modigliani and Miller theorem by David Miles, Jing Yang and Gilberto 

Marcheggiano – Optimal Capital Structure (January 2011). They conducted their studies for the 

Bank of England and found evidence of the Modigliani and Miller theorem for UK commercial 

banks‟. We further contributed to the study by testing the regression model and Modigliani and 

Miller theorem on US commercial banks from 1997-2010. For the pecking order and trade- off 

theory we were inspired by a prominent study of Frank and Goyal on capital structure decisions 

(2003). In their study they tested 39 determinants that could affect capital structure decisions. Their 

leverage model inspired our regression model in terms of the determinants for testing the pecking 

order and trade-off theory. We choose the determinants from the study that were most relevant for 

the theories and applied them to our main interest of US commercial banks model from 2003-2010. 

Our regression model findings contribute to the study by testing the relevancy of the theories and 

the main determinants for US commercial banks‟ in making capital structure decisions.  

With the aim of elaborating the complication of the bank capital regulation and banks‟ risk-taking, 

we illustrate the complication of VaR as the risk measurement tools by referring to Saita, Fransesco 

(2007); Nocera, Joe and Rime, Bertrand (2005) works. One of the main drawbacks of the VaR is its 

tendency to exacerbate the pro-cyclicality of the economy by the countercyclical tendency of the 

banks to hold capital. This tendency is discussed extensively by Gonzales, Jose Ernesto N (2009) 

and Rime Bertrand (2005). Accordingly our contribution on this field of study rests on providing 

evidences of this claim based on the recent data from 2002 to 2011 of the US national commercial 

banks. Our result finds strong evidence from the small-sized bank about the counter-cyclical 

tendency of the small-sized banks in holding capital.  

Being inspired by Stolz, Stephanie M (2007) who investigates the impact of higher CAR on the 

saving banks in Germany and Zhang Zong-yi et al (2008) who investigate the impact of Capital 

Adequacy Regulation on banks‟ risk-taking behaviors in China, a simplified model is constructed 

for US commercial banks. Using the data from the FDIC we provide evidences of negative 

relationship of the capital regulation and bank risk taking. A result that can presumably relieve the 

regulators in implementing a higher capital regulation of Basel III in US 

Analyses conducted by Berger, Allen N. (1995) have extensively elaborated the impact of the 

higher CAR on the banks earnings. In carrying out his study Berger analyzed the relationship 

between the higher CAR and ROE of the US bank in the mid to late 1980s. He found out that there 
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was a positive relationship between the book value of CAR and ROE and is both statistically and 

economically significant.  

Understanding the importance to investigate the impact of earning to the higher capital 

requirements, we then contribute to the literature the recent relationship between increase of capital 

requirement and the earning or ROE among the US commercial from 2002 to 2011. The result of 

the analysis is varies among the small-sized and the large-sized US commercial banks. We believe 

that the result will assist the regulators in supervising the banks‟ capital regulation compliance.  

Our main contribution to the “capital regulation and the commercial banks optimal capital 

structure and risk taking” leans on the most recent data from the US commercial banks from 1992 

to 2011 that can be considered the most update in the research field.  
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II Methodology 

In order to answer the main question posted in this paper we will firstly present the distinctiveness 

of the bank as a whole and commercial banks specifically. We believe that a solid discussion in this 

part is important to guide the readers to understand the urgency to regulate the industry. 

Accordingly we then present the development of the capital regulation through Basel Accord and 

the recent proposal proposed by the Bank for International Settlement (BIS) to deal with the recent 

solvency and liquidity crisis. Deductively-based analytical procedures are used to synthesis the 

existing theory to answer the main questions posted. Thus the latter part will be based on the 

Inductive procedure where we tend to build up theory or evidences that is adequately grounded in 

our data
5
. Thus the following part will discuss the theories used in this report and the empirical 

method behind testing the theories.  

2.1 Theories 

The theories we have decided for this thesis are as follows: the modern portfolio, optimal capital 

structure and risk theories.   

2.1.1 CAPM   

To estimate the cost of equity we will utilize the single factor CAPM-model, as it‟s the most 

commonly used method to estimate an organizations cost of equity. The CAPM model is built on a 

formula that covers how much investors should be compensated for risk and time value of money. 

The compensation of time value of money is measured through the risk-free rate and the risk 

measure is based on systematic risk (i.e. market risk)
6
. The unsystematic risk (i.e. a stocks unique 

risk) is excluded as the CAPM assumes that this risk is diversifiable and thus should not be 

compensated for.  

The CAPM-model is estimated by this formula:  

                      

E[Ri] is the expected return on stock i and this equals the cost of equity for a bank. E[Rm] is the 

expected market return (i.e. index return), and Rf is the nominal yield on the risk-free asset (e.g. US 

treasury bills). The difference between expected market return and the risk-free rate is known as the 

market risk premium. Thus, this measure is forward-looking and shows investors expected excess 

return on a diversified portfolio. The βi (i.e. beta of a stock) is calculated by taking the covariance 

                                                            
5 Saunders et al. 2007. “Research Methods for Business Students 4th edition” Prentice Hall Financial Times  
6 Brealey, Myers, Marcus. 2010 “Fundamentals of Corporate Finance 5th Edition” 
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of a stocks return to market returns divided by the variance of the market return. As a result, this 

variable measure how much sensitive stocks returns are to market returns (i.e. systemic risk). The 

overall market has a beta of one, if a stock beta is greater than 1 means that the stock is more 

variable than the general market, whereas a stock beta of less than one means the stock is less 

variable than the general market. Thus, the higher the beta the more risky is a stock
7
. The product of 

the beta and the market risk premium equals the firm-specific premium. The firm-specific premium 

is time varying because the beta of the firm can change. This theory will be further used in our 

report to calculate the cost of equity for commercial banks‟. 

2.1.2 Modigliani-Miller Theorem  

The Modigliani-Miller theory is one of the core theories in modern corporate finance and was 

developed by Franco Modigliani and Merton Miller. The theory was introduced with the 

assumptions that organizations are in a perfect capital markets with perfect information where there 

are no taxes, transactions and bankruptcy costs and individuals can borrow at same interest rate as 

organizations.
8
 With these assumptions Modigliani and Miller revealed two findings that have 

significantly contributed to modern thinking on optimal capital structure.  

The first proposition is known as the debt-irrelevance proposition. The proposition argues that the 

value of the firm is unaffected by its capital structure. Under the condition that individuals and 

firms can borrow at the same rate; individuals will not pay more for firms making restructuring by 

increasing debt. This is because the firms are not doing anything the individual can‟t do. Thus under 

the Modigliani and Miller assumptions debt policy shouldn‟t matter.  

The second proposition is that the rate of return of equity increases in proportion to the amount of 

leverage (i.e. debt to equity). Thus, a leverages firm faces an opportunity cost of capital/the return 

on assets that is based on weighted average of debt and equity returns. The proposition two of the 

M&M can be explained by the following formula for weighted average cost of capital/required 

return on assets for a leveraged firm:  

      (
    

 
)                            (

      

 
)                 

The V is equal to the value of the business (i.e. its value of the portfolio of all the firms debt and 

equity securities), the return of debt is the interest rate for the underlying debt and the return on 

                                                            
7 Shannon P. Pratt, Roger. J. Grabowski. 2008 “Cost of Capital Application and Examples 3th Edition”, P. 163 
8 Brealey, Myers, Marcus. 2010.” Fundamentals of Corporate Finance 5th Edition” 
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equity is derived by applying the CAPM model that has been utilized in our former sections. Taking 

into consideration the assumptions (no taxes) for the M&M theory we derive a new formula of the 

required return on assets/weighted average cost of capital (WACC) formula:  

     (
    

 
)               (

      

 
)                  

               

                                                              –                    

Looking at the rearranged formula above on cost of equity we can see why the M&M proposition 

holds, as the formula shows that the cost of equity increases in proportion to the amount of 

leverage. The M&M proposition II follows the logic in that when banks increases its leverage it will 

only shift a larger proportion of total risk to its equity holders and the equity holders in turn will 

demand a higher required rate of return. As a result the M&M proposition II can be as well 

rewritten in terms of risk for a bank:  

           (          
 

 
)  (            

 

 
)  

            (
 

 
           )  

The rearranged equation above on the beta equity shows the relationship between the CAPM and 

the M&M theorem. The beta of debt is assumed to be equal to zero for banks. This has been further 

evident in the bank sector as studies have shown that banks deposit insurance makes the deposit 

liability more or less riskless (Judy Ruud, 2010)
9
. The relation above shows that if there is no 

systemic risk in bank debt and if the riskiness of the bank‟s assets is unchanged, we can clearly 

observe that there is a linear relationship between bank equity risk and its leverage. More 

specifically, when a bank doubles its capital ratio, the leverage falls by a half and the equity beta 

falls by a half. This is because the amount of equity for total risk is doubled and thus the total equity 

risk falls by half. The overall effect on the CAPM (the return of equity) due to a fall in equity beta 

by a half is that the return on equity also falls by a half. We are going to test this relationship 

between M&M and CAPM in order to see too what extent the M&M theorem holds in the US bank 

sector. This theory will be further used in our report to test if a different capital structure and debt 

policy matters for US commercial banks‟. 

                                                            
9 Judy Ruud (2010)- “The Fair Value of the Federal Deposit Insurance Guarantee”  
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2.1.3 The Trade-off Theory 

One of the main assumptions in the Modigliani and Miller is that there are no taxes. The trade-off 

theory is a development of the M&M theorem as both taxes and bankruptcy risks were included 

when applying the theory to firms‟ optimal capital structure. The theory was introduced in order to 

explain why some firms are more leveraged and it‟s currently the most dominant theory in terms of 

explaining capital structure decisions. The findings from theorem was that firms target its optimal 

capital structure in terms of a balancing the interest tax shield from debt against the cost of financial 

distress
10

. Thus the following formula:  

                         

                                                                          

The logic on the formula above is that as firms become levered it increases the cost and probability 

of financial distress (i.e. bankruptcy risk). Investors will react to this increase in cost of financial 

distress and this will be reflected in the firms‟ market value.  

Diagram 2.1: Trade-off Theory Diagram 

 

 

 

 

 

 

 

Source : Brealey, Myers , Marcus – Fundamentals of Corporate Finance 5th Edition 

The diagram above signifies the relationship between amount of debt and the market value of the 

firm. The orange line shows as the firm increases debt it will increase the market value of the firm 

relative to an unlevered firm. However the orange line shows that after a level of debt the market 

value of the firm will start decreasing. This is because the cost of financial distress will start to 

diminish the value added from the interest tax shield. As a result and according to the trade-off 

                                                            
10 Brealey, Myers, Marcus (2010) – Fundamentals of Corporate Finance 5th Edition 
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theory, the optimal capital structure and maximum value adding to the firm is the point where the 

present value of the interest tax shield is just offset by the increase in cost of financial distress (i.e. 

the black point on the Trade-off diagram). As a result, all firms have target debt levels which they 

strive to attain by rebalancing the debt/equity mix. The theory comprises that organizations with 

high amount of fixed assets (e.g. large commercial banks) and in stable/mature markets will be 

prone to more debt. This is because the probability of distress is lower in these types of 

organizations. 

The trade-off theory has been criticized for not being applicable. This is because studies have 

shown a negative relationship between the tax rate and leverage
11

. Additionally, studies have 

proven that there are even some cases where there is a negative relationship between leverage and 

profit
12

. The trade-off theory criticism has been explained by a competing theory for firms‟ capital 

structure decisions that is known as the pecking order theory. 

2.1.4 The Pecking Order Theory 

The pecking order theory is based on two assumptions. Firstly, that firm managers have asymmetric 

information relative to external investor. This is because managers have more knowledge of the 

profitability and growth opportunities for the firm. Secondly, firms‟ managers‟ makes decisions that 

are best for existing shareholders. As a result, a new equity issue is not favored when seizing 

investment opportunities. This is because the return from investment opportunities will be split 

between new shareholders at the expense of old shareholders. As a result, the market will react 

negatively to a new equity issue that will be reflected in falling stock prices for the firm. 

Diagram 2.2: The Pecking-order Theory, A Hierarchy of Financing 

 

 

 

 

 

 

                                                            
11 Nagesh (2002) – “Corporate tax and Capital structure:  Some Evidence and Implications” 
12 First study, Fama and French (2002) –“Testing Trade-off and pecking order predictions about dividends and debt”. 

Second study, Frank and Goyal (2003) – “Testing pecking order of capital structure” 
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The pecking order theory signifies that firms‟ prioritize the type of financing in its capital 

structures
13

. Looking at the diagram above we can observe the hierarchal structure of financing for 

firms in terms of the pecking order theory. The first source of financing that firms‟ prefer is internal 

financing (i.e. from generated profit). Internal financing is preferred as it has no flotation costs, 

managers maintain control and they don‟t have to expose its information (i.e. investment 

opportunities) to the public. If the firm has to acquire external financing due to financial deficit it 

will follow these following hierarchical stages: debt, convertible securities, preferred stock and 

common stock. The logic of the order is that the further up the firm goes up the financial hierarchy 

the lower are the issue costs, the agency costs of equity and ownership is maintained. Additionally, 

the external financing hierarchy is strongly linked to market signaling. As a result, common stock is 

least preferred because of the negative market reactions associated with new equity issue 

There are some clear examples of how the pecking order theory has dominated over the trade-off 

theory. For example as mentioned the trade-off theory has been highly criticized of studies showing 

a negative relationship between profits and leverage. The pecking order theory clearly explains the 

reasoning behind the negative relation. The reasoning is that as firms generate more profit (i.e. 

financial slack) they will start buying back debt because they prefer internal funding. The resulting 

effect will be a decrease in leverage in profitable times. Whereas in periods with low financial slack 

firms‟ will follow the external financing hierarchy.  

The trade-off and pecking order theory will further be used in this report to explain the variable 

changes in our “conventional” leverage regression model. 

2.1.5 Moral Hazard in banking theory 

Moral hazard is a situation in which a party insulated from risk behaves differently from how it 

would behave if it he/she was fully exposed to the risk.  

Paul Krugman describes moral hazard in finance as any situation in which one person makes the 

decision about how much risk to take, while someone else bears the cost if things go badly
14

. For 

example financial bail outs of lending institutions by governments, central banks or other 

institutions can encourage risky lending in the future, if those that take the risks come to believe that 

they will not have to carry the full burden of potential losses.  

                                                            
13 Brealey, Myers, Marcus(2010) – “Fundamentals of Corporate Finance 5th Edition” 
14 Krugman, Paul (2009) – “The Return of Depression Economics and the Crisis of 2008”. 
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Moral hazard is a special case of information asymmetry, a situation in which one party in a 

transaction has more information than another. It may occur if a party that is protected from risk has 

more information about its actions and intentions than the party paying the negative consequences 

of the risk. In the bank industry for example, information asymmetries and deposit insurance shield 

banks from the disciplining control of depositors. This irresponsiveness of funding costs to the risk 

of banks gives rise to moral hazard behaviour on the part of the banks. Merton (1977) for example 

shows that banks have an incentive to decrease capital-to-asset ratios and to increase asset risk 

thereby increasing the probability that they will default and extract wealth from the deposit 

insurance system. Furlong and Keeley (1989) show that-by exposing banks‟ own funds to potential 

risks- flat capital requirements can reduce but do not eliminate moral hazard incentives. This is 

mainly because the amount of capital a bank has to set aside against credit risk does not depend on 

the bank‟s asset quality. 

In contrast Koehn and Santomero (1980) argue that flat capital requirements may even increase 

risk-taking incentives instead of lowering them: as the forced increase in expensive capital 

financing reduces a bank‟s expected return, the bank, in turn, tries to increase its profitability by 

investing in riskier assets. Based on the moral hazard theory in bank, the theory predicts that banks 

hold just as much as capital as required by regulation.  

The moral hazard theory will be applied in almost the whole part of the analysis. The tax deduction 

from the debt finance and deposit insurance (safety net) made the banks prefer debt financing than 

equity. The risk taking through the excessive leverage ratio can also be understood through the 

moral hazard theory. 

2.1.6 The capital buffer theory 

Dealing with the capital requirement, the capital buffer theory predicts that banks hold safety 

cushions above the regulatory capital requirement. Stolz and Wedow define capital buffer as the 

capital banks hold in excess of the regulatory minimum capital requirement. It is due to the fact that 

the banks may not be able to adjust capital and risk instantaneously due to adjustment costs or 

illiquid markets. Furthermore, under asymmetric information, raising equity capital could be 

interpreted as a negative signal with regard to a bank‟s value (Myers and Majluf 1984), rendering it 

unable or reluctant to react to negative capital shocks instantaneously. However, to breach 

regulations trigger costly supervisory actions that possibly even leading to a bank‟s closure. 

Consequently banks have an incentive to hold more capital than required (a capital buffer) as an 

insurance against violation of the regulatory minimum capital requirement (Milne and Whalley 
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2001)
15

. This theory will specifically guide us to understand the capital ratio requirement advises by 

the BIS through the regulatory agent. 

2.2 Empirical Methods 
The theories in our report will be tested by applied econometrics through a multiple regression 

model. We are aware that the regression results can deviate from what is observed in reality. As a 

result, to minimize deviations our multiple regression models will be inspired by regression models 

that have been traditionally used for testing the theories. 

2.2.1 Multiple Regression Model  

Multiple regression models are used to test the relationship of one dependent variable with two or 

more independent variables. More specifically, to test how the independent variable predicts the 

value of the dependant variable. 

                        

α = a constant/intercept i.e. a point where the regression line crosses the y-axis 

β = beta coefficient/slope of the X variable. For every change in X variable the Y variable will 

change by the amount of the beta coefficient. 

γ = The dependent variable. 

χ = The independent variable.  

ε = the error term i.e. a value different than zero since the forecasted Y variable in the multiple 

regression model differs from the actual Y variable. This further signifies that there are other factors 

that influence the value of the Y variable. 

2.2.2 Dummy Variable 

When a qualitative variable could affect the predictive power of our model then a dummy variable 

could be included to account for the impact of the variable on the model. The dummy variable can 

take a value 0 or 1, 1 indicating the presence (or possession) of that attribute and 0 indicating the 

absences of that attribute (i.e. if type of gender affects the model then value 0 can stand for female 

and value 1 for male). Dummy Variable can also be used to understand the seasonal pattern in the 

many economic time series based on the monthly and quarterly based data.  

                                                            
15 Stolz, Stephanie M (2007),“Bank capital and Risk Taking” 
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2.2.3 Coefficient of Determination  

The    value in econometrics is known as the coefficient of determination in. The value shows how 

well our model predicts and forecasts the future outcome. The closer the value is 100% the stronger 

is our model in explaining future outcomes. This value will be used in our report to signify the 

strength/goodness of fit of our models to the theories. 

2.2.4 Hypothesis Testing  

The null hypothesis of our regression models will be that our independent variables don‟t affect our 

dependant variable. When we test our model variables we will test if the variables are significant or 

insignificant in terms of the null hypothesis. When the variable is significant we will reject the null 

hypothesis and thus the independent variable has a relationship with the dependant variable that is 

statistically different from zero. The variable is significant when its t-value is larger/smaller than the 

t-value at 1%, 5% or 10% confidence level.  The t-value is calculated by the following formula: 

    

      
      

                                                                                     .  

When we regress our model through SAS enterprise Guide 4.2 it will test the significance of the 

null hypothesis and the t-value relationship through a calculated “p-value”. When the value of the p-

value in our regression model is lower than the confidence level then the p-value will show us that 

the variable is significant and the null hypothesis is rejected. As a result, we will use the p-value in 

our report to reject or accept the null hypothesis.  

 

2.2.5 Statistical Testing  

The data we will use for our multiple regression models are known as time series data i.e. a 

sequence of data occurring at fixed time intervals.  Time-series data is a type of data that typically is 

troubled with autocorrelation and non-stationary. This means that we will not have best linear 

unbiased estimators and our hypothesis testing will not be correct. As a result, we will have to test if 

our data is stationary and exposed to autocorrelation in our multiple regressions models.  

When the error terms are correlated in a multiple regression model we exhibit autocorrelation. We 

will utilize a solid test known as the “LM-test” for finding autocorrelation. The correlation can vary 

between values of   P = +1 to -1. The value +1 symbolizes perfect positive correlation and -1 perfect 
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negative correlation. The LM-test assumes no serial correlation i.e. correlation at higher orders. 

Thus, the null hypothesis:   

H0: ρ1= ρ2=ρ3=ρ4= 0, no autocorrelation.  

 

H1: Autocorrelation, p ≠ 0 

 

If times series data is non-stationary it will exhibit time-varying mean and/or variance. To find non-

stationary we will conduct a unit root test known as the Dickey-Fuller test. The Dickey-Fuller test 

will test the following null hypothesis:  

H0 =Data being non-stationary, unit root problem 

 

H1 =Stationary Data 

 

If non-stationary and/or auto-correlated data is evident then we will have to solve this by changing 

our regression model to first difference form.  
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III The Distinctiveness of the Bank Industry 

A “bank” is a financial institution that serves as a financial intermediary can be associated to one or 

several related types of entities i.e. a central bank, a commercial bank and a savings bank. With 

money on the both sides of its balance sheet the typical form of the bank‟s balance sheet is 

illustrated as follows: 

Assets Liabilities and Equity 

 Cash  

 Lending 

 Liquid Assets (Government Securities) 

 Fixed Assets 

 

 Off-balance sheet (contingencies 

received) 

 Short-term debt 

 Deposits 

 Long-term debt 

 Equity 

 

 Off-balance Sheet (contingencies given) 

 

Prior to further elaboration of a bank industry, it is worth to discuss why the institutional banking 

structure exists at all. Santomero proposes three approaches to answer the question by centring upon 

a specific portion of the bank‟s activity
16

. 

 Asset Transformation Function 

In carrying out this function the banks have two main roles. One of them is to transform a large-

denomination financial asset into smaller units (asset diversification). The bank carries out this 

function by exploiting the sub-optimal portfolio choice of the depositor faced with unit constraints 

and offering a better risk-return combination in its financial assets. The second explanation on the 

asset side and increasingly taking over the major role of the bank, is as a fundamentally an 

evaluator of credit risk for the unintended depositor (asset evaluation). In carrying out this function 

banks, which deal with the different financial agents on the day-to-day basis, act as a filter to 

evaluate signals in a financial environment with limited information. In dealing with this function, 

banks fall into two methodology approaches that are reserve management models and portfolio 

composition model. The first of this considers the problem of the optimal quantity of primary or 

secondary reserves to be held by a bank that is subject to stochastic reserve losses due to uncertain 

deposit levels (further elaboration on these methods can be seen in the later part). The second is 

devoted to the allocation across risky assets according to risk and return. Basel Accord obviously 

developed the notion of reserve management model in dealing with the banks‟ effort to manage 

their assets.  

                                                            
16 Goldfied, Stephen .1984.”Modeling the Banking Firm” 
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 The role of Bank‟s Liabilities 

The second reason given to explain the existence of the banking firm is the central-role played by 

its demand deposit liability as the medium of exchange. The ability of the bank to minimize cost of 

transaction that converts income into the optimal consumption bundle has become one of the central 

roles of the bank. Two models are used to explain the bank‟s approach on this matter. They are 

deposit modelling where the banks are deposit rate setter with some monopolistic control over the 

deposit market. Another model is capital and leverage issues where a more sophisticated technique 

is used. This later model takes into the account the bankruptcy considerations and model from 

corporate financial theory to find the optimal capital structure.  

At this level of analysis our thesis will contribute some newest and up-to-date approach from 

corporate finance‟s optimal capital structure on the banking industry i.e. pecking order theory and 

trade-off theory. To limit our analysis, the data from the US commercial banks and some major 

banks will be analysed. The observation period from 1992 to 2011 is also considered the latest and 

taking into the consideration the pre- and post-financial crisis 2007-2008 periods. 

 The Two-Sided Nature of the Financial Firm 

It is considered as the core function of a bank to connect/intermediate market participants by 

transferring funds from those parties who have surplus funds (in the liabilities side) to invest to 

those parties who borrow funds (in the assets side) to invest in real or financial assets. The asset and 

liability mismatch concerning funding the long term assets with short-term debt is one of the core 

issues that the bank have to deal with in carrying out the intermediary role. This function is possible 

by the covariance between the return on loans and deposits encouraging the risk-averse maximize to 

transform deposit into loans. Different approaches and models are presented by the banks to deal 

with the integration of the two side of balance sheet (asset and liabilities of the banks). Thus in 

developing the models, banks and regulators take into account interest and credit risk issues to deal 

with. Recent innovation such as hedging and diversification in managing the Banks‟ asset and 

liabilities should also take more careful attention. 

In carrying out the business the bank can generate revenue in a variety different ways including 

interest, transaction fees and financial advice. The main method is via charging differential interest 

between the level of interest it pays for deposits and other sources of funds, and on the level of 

interest it charges in its lending activities. This act is possible by the nature of the banks‟ asset and 

liabilities service. The difference is referred to as the spread between the cost of funds/deposit and 
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the loan/lending interest rate and determined with respect to the central bank policy rate. The spread 

between deposit and lending rate allows banks to make profits, part of which is distributed to 

shareholder households according to a fixed dividend payout ratio, with the remaining profits used 

to cover bank operating costs and accumulated bank capital reserves. Banks maximize profits by 

adjusting lending margins over their cost of funds. Historically, profitability from lending activities 

has been cyclical and dependent on the needs and strengths of loan customers and the stage of the 

economic cycle.  

During the boom period, when the excessive asset grow the bank‟s balance sheet exceed available 

liabilities‟ core-funding, interconnectedness between banks is important. Consequently the 

following part will discuss interbank considerably 

3.1 Interbank 

In banking, managing liquidity is one of the main responsibilities. The bank has to ensure that it can 

meet the obligation when they come due without incurring unacceptable losses. For a particular 

bank, clients‟ deposits are its primary liabilities (tend to be liquid and on the short term based), 

whereas reserves and loans are its primary assets (tend to be illiquid and on the long term based). 

Banks can generally maintain its reserve or liquidity requirement, as it is required by the 

supervisory. Nevertheless, lack of liquidity can be remedied by raising deposit rate and effectively 

marketing deposits products, selling loans and borrowing from central banks or from other banks in 

the interbank lending market. The interbank lending market is a market in which banks extend loans 

to one another for a specified term. Most interbank loans are for maturities of one week or less, the 

majority being overnight (it is also called overnight rate)
17

. 

The role of interbank plays an important function in helping a particular bank comply with its 

liquidity requirements. The interbank market allows banks to smooth through such temporary 

liquidity shortages and reduces liquidity risk. It is due to the distinctiveness of banks that fund long-

term loans through short-term deposit and other liabilities. Banks that cannot service their liabilities 

as they fall due can borrow from banks with excess fund. On the other hand, banks with excess 

liquid assets above the liquidity requirement will lend money and receive interest on the assets. In 

order to regulate the money flow among the banks in the interbank market, the interbank rate is 

calculated and determined by an independent company. The rate is determined depending on the 

availability of money in the market, on prevailing rates and on the specific terms of the contract 

                                                            
17 “Welcome to bbalibor” http://www.bbalibor.com/bbalibor-explained/the-basicsBbalibor  
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such as term length. Some of the prominent interbank rates include federal funds rate (USA), the 

LIBOR
18

 (UK) and Euribor (Eurozone).  

Recent financial crisis, for example, shows how the strain in interbank lending markets during the 

2007 exacerbated the financial crisis. It started in June 2007 when rating agencies downgraded over 

100 bonds backed by subprime-mortgages. Soon after, the investment bank Bear Stearns liquidated 

two hedge funds that had invested heavily in Mortgage-Backed-Security (MBS) and a few large 

mortgage lenders filed for Chapter 11 bankruptcy protection. Tensions in interbank lending market 

became apparent on August 9, 2007 after BNP Paribas announced that it was halting redemptions 

on three of its investment funds. The day after the US Libor-OIS spread ballooned to over 90 bps in 

September whereas it had averaged 10bps in prior months.  

In the following months the Federal Open Market Committee (FOMC) characterized the interbank 

lending market as significantly damaged. By the end of 2007 even though the Federal Reserve had 

cut the fed funds target rate by 100bps and initiated several liquidity-providing programs, yet the 

Libor-OIS spread remained elevated. In September 2008, when the US government decided not to 

bail out the investment bank Lehman Brothers, credit market went from being strained to 

completely broken and the Libor-OIS spread out to over 350 bps. At this stage of analysis, one can 

observe the significance of the interbank network effect when banks were unwilling to lend to each 

other and instead hoarded their reserves
19

. 

3.2 Bank Risk and Challenge 

According to Saunders and Allen, the years preceding the financial crisis that began in 2007, there 

is a major shift in the banking model from that of “originate and hold” to “originate and 

distribute”
20

. In the traditional model, on the liability side the bank can raise money in a special way 

by taking deposit, short-term debt and long-term debt or by selling insurance policies. Banks can 

then further invest in the financial assets such as cash, lending to business and individual and other 

financial or fixed assets such as stocks, bonds or loans (longer term investment). The bank typically 

holds these loans to maturity, and thus has an incentive to screen and monitor borrower activities 

even after the loan is made.  

                                                            
18 (London Interbank Offered Rate is a daily reference rate based on the interest rates at which banks borrow 

unsecured funds from other banks in the London wholesale money market. It is a trimmed average of interbank deposit 

rates offered by designated contributor banks for maturity ranging from overnight to one year. It is calculated for 10 

currencies. The rates are a benchmark rather than a tradable rate; the actual rate at which banks will lend to one 

another continues to vary throughout the day.  
19 Brunnermeier, Markus, and Lasse Pedersen. 2008. “market Liquidity and Funding Liquidity,” 
20 Saunders, Anthony; Allen, Linda. 2010. “Credit Risk Measurement in and out of the Financial Crisis” 
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The traditional banking model exposes the institution to potential credit risk (risk of loss arising 

from a borrower who does not make payment as promised), liquidity risk (risk that a given security 

or asset cannot be traded quickly enough in the market to prevent a loss/make the required profit, 

market risk (risk that the value of a portfolio either an investment portfolio or trading portfolio will 

decrease due to the change in the value of the market risk factors) and operation risk (risk arising 

from execution of a company‟s business function) and finally interest rate risk (the possibility that 

the bank will become unprofitable if rising interest rates force it to pay relatively more on its 

deposit than it receives on its loans). In the 1980s when interest rate increased dramatically for 

example, banks and other financial institutions suddenly were enclosed into the unfortunate 

situation. It is due to the fact that their long-term fixed-rate loans (i.e. 30 years fixed-rate 

mortgages) become unprofitable as deposit rates rose above mortgages and banks earned a negative 

return or spread on those loans. As a result banks increasingly innovate by creating new instruments 

and strategies in an attempt to avoid these risk exposures and generate improved return/risk trade-

off. Banks are then shifted to an underwriting model in which they originate or warehouse loans, 

and then quickly sell them (distribute them to the market).  

There are several forms that the originated and distributed model takes. One is securitization, in 

which a bank packages loans into asset-backed securities such as mortgages backed securities, 

collateralized debt obligations, collateralized loan obligations and so on. The repackages of the 

assets is carried out in the light of the investors will find the cash flows on this new packages are 

more attractive than those provided by the original securities. It is due to the fact that financial 

markets became increasingly more competitive; banks were forced to move away from using inter-

temporal smoothing as their main risk management technique. Instead they were forced to develop 

alternative ways of managing risk that did not involve holding large amount of funds in low 

yielding safe assets. These techniques involved using instruments such as options and swaps and 

dynamic trading strategies.  

As traditional banking businesses began to dry up, the management of those institutions was forced 

to become entrepreneurial and develop new businesses in order to survive. Some of these new 

businesses involved catering to the demand for new risk management services associated with the 

growing need of their customers to deal with the risks previously absorbed by the intermediaries 

themselves. The evolution of intermediaries is part and parcel of the evolution and competition that 

is accelerating in the market they serve i.e. in competing with other players within the financial 

industry i.e. insurance agency, credit unions, check cashing service and credit card companies etc. 
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Along with the increasing trend toward off-balance-sheet propriety investing and growth of credit 

derivatives, these innovations have the impact of removing risk from the balance sheet of financial 

institutions and shifting risk off the balance sheet. That is, risk is shifted to other parties in the 

financial system. Since the underwriters of these ABSs were not exposed to the ongoing credit, 

liquidity, and interest rate risks of traditional banking, they had little incentive to screen and 

monitor the activities of borrowers for whom they originated loans. The result was deterioration in 

credit quality, at the same time that there was a dramatic increase in consumer and corporate 

leverage. The new innovations have left an enormous workload to for the regulatory agency to 

regulate the bank effectively. As a result the impact of these changes is that banks are receiving less 

hands-on assessment by the regulators, less time spent with each institution, and the potential for 

more problems slipping through the cracks and potentially resulting in an overall increase in bank 

failure across the US as the recent financial crisis. Consequently a stricter regulation is needed in 

the bank industry.  

3.3 Interconnectedness and Systemic Risk  

We explored earlier about the interconnectedness of the banks through the interbank link and the 

more complicated risk that commercial banks have to deal with in running their businesses. As a 

result this part will evaluate this complication of the two features facing by the modern commercial 

banks especially prior to financial crisis.  

Shin, for example, claimed that excessive asset growth and reliance on non-core liabilities are 

closely related to systemic and interconnectedness between banks
21

. In the boom when credit is 

growing rapidly, the growth of bank balance sheet outstrips available core funding, and asset 

growth is mirrored in the greater cross-exposures across banks. This claimed can be understood by 

illustrating the attached chart in the appendix (chart 3.1).  

Imagine Bank 1 and Bank 2, both banks drawn on retail deposits (being illustrate as the core-

liabilities) lend to ultimate borrowers
22

. The two banks also hold claim against each other. In the 

boom period where the assets of both bank double in size, but the pool of retail deposits stays fixed. 

As a result the proportion of banking sector liabilities in the form of retail deposits must fall, and 

                                                            
21 Shin Hyun Song. 2010 “Macroprudential Policies Beyond Basel III” Policy Memo Princeton University 22 

November 2010  
22 Core Liabilities define as the banks liabilities to claimholders who are not financial intermediaries themselves i.e. 

retail deposits and covered bonds held by a pension funds. Any other liabilities of an intermediary held by another 

intermediary would be Non-Core Liabilities. 



26 
 

there must be increased cross claims across banks. In this sense the growth in bank assets and 

increased interconnectedness are two sides of the same coin.  

In this manner according to Shin there are close conceptual links between pro-cyclicality, 

interconnectedness and the stock of non-core liabilities of the banking system. In the boom we have 

the conjunction of three features. Firstly, total lending increases rapidly. Secondly, Non-

core/including foreign currency liabilities increase as a portion of total liabilities. Thirdly, systemic 

risk increases through greater cross-holdings between intermediaries. In this respect, systemic risk 

is pro-cyclical and excessive asset growth lies at the heart of the increase in bank 

interconnectedness. A graph in appendices (Graph 3.1) shows how the size of overnight repo stock 

and the total stock of financial commercial paper and M2 develop from 1994 to 2009
23

. From the 

graph it is deducted M2 (retail deposits and holdings in money market funds) grows by a factor of 

2.4, but overnight repos grows seven-fold before collapsing with the onset of the crisis in 2008. 

The predominance of short-maturity liabilities is a consequence of longer intermediation chains and 

the need to maintain a lending spread for each link in the chain. Moving from traditional role of the 

banks of “originate and hold” where bank collects deposits and holds mortgages to the new role of 

banks of “originate and distribute”, the banks‟ role is moving in accordance with the development. 

The transition is illustrates as follows: 

Chart 3.2: Short and Long Intermediation Chain 

 

 

 

 

 

 

 

Source:Shin Hyun Song. 2010 “Macroprudential Policies Beyond Basel III” 

                                                            
23 All normalize to equal 1 on July 6th,1994 
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The lengthening intermediation chains increases cross exposures across intermediaries. Mortgage 

assets are held in a mortgage pool, but mortgage-backed securities are owned by an Asset-Backed 

Securities (ABS) issuer who pools and tranches the MBSs into another layer of claims i.e. 

Collateralized Debt Obligations (CDOs). Then a securities firm might hold CDOs and finances 

them by pledging them as collateral to a commercial bank in turn funds it‟s lending to the securities 

firms by issuing short term liabilities such as financial commercial paper. Money market mutual 

funds complete the circle, and household savers own shares of these funds.  

The illustration above is just a simple of potentially a much more complex and interlinked 

relationship. At each stage of the intermediation chain, the funding interest rate must be lower than 

the asset interest rate. As intermediation chain becomes longer, more short-term funding must be 

used to support the chain, as short term funding tends to be the cheapest. At this level of analysis 

the predominance of short-term debt is a natural consequence of the increased weight of non-core 

liabilities in the intermediary sector. Consequently Basel III accord tends to ease this problem by 

proposing longer-term funding and away from the short-term funding like the illustration depicted. 

Noticing the institutions involved in the illustration above, Shin deducts that recent liquidity crisis is 

caused by the subprime mortgages cropped up in this chain, and the failure of Bear-Stearns and 

Lehman Brothers owed to problems in the smooth function of this chain.  

At this level of analysis most scholars agree that the subprime mortgage problem is one of the 

sources of the recent financial crisis. Specifically, Blundell-Wignall and Atkinson criticize the more 

detailed and reduces risk weight of Basel II to mortgages by some 30% (from 50% to 35%) have 

been one of the reasons why the banks prefer to have mortgages on their portfolios to minimise 

their capital costs
24

 (see the RWA‟s evolution in the appendices (Table 4.2).  

The following part will lead us back to the significance to discuss Capital Regulation Basel Accord.  

3.3 Bank Capital 

The capital structure of financial institutions is determined mostly by the same departure point from 

the frictionless world of M&M that determine the capital structure of any other kind firms i.e. taxes, 

expected cost of financial distress, transaction costs and signalling behaviour and agency problems 

arising from asymmetric information between shareholders and creditors and between owners and 

managers. However banks differ from other ordinary firms in two important respects that affect 

                                                            
24 Blundell-Wignall, Adrian and Atkinson, Paul. 2010. “Thinking Beyond Basel III: Necessary Solutions for Capital and 

Liquidity” 
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their capital structures. Firstly the presence of the regulatory safety net (i.e. deposit insurance) that 

protects the safety and soundness of banks and likely lowers bank capital. Secondly the regulatory 

capital requirements raise the capital of some banks
25

.  

Recent assessment on the financial crisis conducted by the Basel Committee shows that banks 

entered the crisis with too little eligible capital and it is argued to be one of the main source of the 

crisis
26

. Thus this part of analysis will tend to define the bank‟s capital. It is due to the fact that there 

are different notions and distinction of capital. One well known distinction is between regulatory 

capital and economic capital.  

3.3.1 Regulatory capital and Economic Capital 

Required regulatory capital is calculated according to regulators‟ rules and methodologies by 

defining each bank minimum regulatory capital requirement (MRCR). In defining this capital 

regulators also clearly identify which components of the bank‟s balance sheet can be considered to 

be eligible as capital. Defining the regulatory capital is not easy as banks operating in diverse 

jurisdictions with very different banking structure and via different quantitative impact studies and 

have different definition of capital.  

According to Berger et al in order to be qualified as regulatory capital, instruments have to fulfil 

three main characteristics. Firstly, claim that qualify as regulatory capital should be junior to those 

of the deposit insurer, so that they serve as a buffer to absorb losses before the government. 

Secondly, a financial instrument that counts as capital should be “patient money”. It should not be 

redeemable without assured refunding by the same or other creditors or shareholders during the 

time period needed to evaluate a significant shock so that it can provide a stable source of funds 

during a possible panic run on the bank by other creditors. Finally, an instrument that counts as 

regulatory capital should reduce the bank‟s moral hazard incentives to exploit the protection of the 

safety net by undertaking excessive portfolio or leverage risk. Consequently “equity” is considered 

an instrument that meets these three criteria for regulatory capital
27

.  

In responding the application of the minimum regulatory capital requirement (MRCR), US‟FDIC 

Sheila Bair explained in June 2007 the purpose of capital adequacy requirement for bank:  

“There are strong reasons for believing that bank left to their own devices would maintain less 

capital – not more – than would be prudent. The fact is BANKS do benefit from implicit and explicit 

                                                            
25 Berger, Allen N; Herring, Richard J; Szego, Giorgio P. 1995 “The Role of Capital in Financial Institutions” 
26 Hellwig, Martin 2010 “Capital Regulation after the Crisis: Business as Usual” 
27 Berger, Allen N; Herring, Richard J; Szego, Giorgio P. 1995 “The Role of Capital in Financial Institutions” 
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government safety nets. Investing in the BANK is perceived as a safe bet. Without proper capital 

regulation, banks can operate in the marketplace with little or no-capital. And Government and 

deposits insurers end up holding the bag, bearing much of the risk and cost of failure. In short, 

regulators can‟t leave capital decisions totally to the bank”. 

This statement is also confirmed by Blundell-Wignall and Atkinson who claimed that Banks in 

nature did not have enough capital and will always opt for holding as little as possible to maximise 

the return on equity to shareholders
28

. 

Economic capital, on the contrary, represents an internal estimate of the capital needed to run the 

business that is developed by the bank itself. Consequently the required economic capital is defined 

as the amount of capital the bank considers necessary for running the business from its point of 

view, independent of regulatory constraints. All capital above this level will be inefficient and 

costly capital as it does not produce any value
29

 

In running its business a bank has to decide which notion of capital it considers relevant. Firstly 

capital can be identified with book value of capital which can be defined as the difference between 

the book value of the bank‟s assets and that its liabilities. The second is market value of capital i.e. 

the difference between the value of assets and the value of liabilities when both are valued at mark-

to-market prices (Saunders 1994). The third one is market capitalization i.e. the value of the bank 

on the stock market at current market prices. Market capitalization should reflect the complex 

evaluation the market may make about the market value of the bank‟s assets and liabilities, the 

bank‟s business mix and the perspective of each business the bank is in, its competitive position, 

and a number of other factors. Since there are different concepts of bank capital, a bank could, at 

least potentially, measure required capital according to each of these different views. Yet with book 

capital on the one hand and market capital on the other hand, the project will concentrate on these 

two methods. 

The notion of capital in this analysis will be based on the “regulatory capital” where the regulators 

define the minimum capital requirement for each bank to be considered sufficiently capitalized. 

However later elaboration shows that “economic capital”, that will interchangeably refer to as the 

“market capital”, is also matters in understanding the implementation of the capital regulatory 

through Basel Accords. 

                                                            
28 Blundell-Wignall, Adrian and Atkinson, Paul 2010 “Thinking Beyond Basel III” 
29 Delhaise, Phillippe. 2007 . “Global Bank Management”. Lectures Series City of Hong Kong  
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3.4 Why are banks regulated?  

According to Berger et al Regulatory Capital Requirement are motivated by two main concerns. 

Firstly the safety net, particularly the deposit insurance component, makes the government the 

largest uninsured creditor of most U.S. banks. Consequently Regulatory Capital Requirements are 

tools to limit the risk exposure of the government and the taxpayers that stand behind it. Secondly 

regulatory capital requirements, along with the safety net, are meant to protect the economy from 

negative externalities caused by bank failures especially systemic risk
30

 (the risk of collapse of an 

entire financial system or entire market caused by the interconnectedness and interdependencies in a 

system or market) 

Until the 1970s, the choice about the optimal level of bank capitalization was basically an internal 

decision, since existing minimum capital requirements for banks were largely unrelated to the risks 

faced by the individual bank. The safety and soundness of the banking system were pursued at the 

time by market structure, asset allocation rules and interest rates.  

Between the mid-seventies and late eighties, however these modes of regulation were largely 

dismantled. They had become dysfunctional because financial innovations, liberalization of 

international capital flows and the revolution in information and communication technologies had 

changed and intensified competition in financial sectors all over the world. Consequently, according 

to Saita, regulators agreed on the need to force all internationally active banks to maintain certain 

minimum adequate capital levels in order to achieve two main objectives.  

The first one was preserving systemic stability in a context of increasing deregulation and 

disappearing competitive barriers. The second one was safeguarding a level playing field among 

banks that were earlier allowed to hold less capital than their competitors
31

 (to avoid 

competitiveness conflicts). 

Based on the two purposes above the Basel Committee on Banking Supervision, which was 

founded in 1974 by central bank governors of the G-10 countries, tried to develop a common 

framework and this efforts led to the Basel I Accord in July 1988. Accordingly the following part 

will discuss further the development of capital regulation/requirement set by the Basel committee.   

 

 

                                                            
30 Berger, Allen N; Herring, Richard J; Szego, Giorgio P. 1995 “The Role of Capital in Financial Institutions” 
31 Saita, Fransesco 2007 ”Value at Risk and Bank Capital Management” Elsevier Inc. 2007 
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3.5 Conclusion 

The essential role (i.e. systemic risk) that the bank plays to connect/intermediate market participants 

by transferring funds from those parties who have surplus funds (in the liabilities side) to invest to 

those parties who borrow funds (in the assets side) has made the bank become a highly regulated 

industry. In addition the peculiarity of the bank industry (i.e. high leverage) has made the 

government become the biggest uninsured creditors. Consequently it is considered important to 

regulate the bank industry. It is believed that banks left to their own devices would maintain less 

capital than would be prudent. Consequently a proper or optimal capital requirement is needed to 

cope with the more advanced and complex financial system like banks. In order to regulate the 

banks, Bank for International Settlement (BIS) recommends Basel Accords to regulate the banks‟ 

capital regulation through Capital Adequacy Ratio (CAR). The implementation of the accord is 

without friction, banks in maximizing their values always find the weakness to take advantage of 

the capital regulation arbitrage. Consequently the following part will discuss deeper how the capital 

regulations with Basel Accords have evolved since its first initiation in the 1990s. 
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IV Capital Regulation under Basel Accords  

The significance of discussing the capital regulation under Basel Accord rests on the result studies 

of effectiveness of the regulatory regime to determine the capital ratio of the Bank Holding 

Companies (BHCs). The result studies conducted by Wall and Peterson (1987 and 1995) showed 

that capital-to-asset requirements of 1980s and early 1990s were effective in raising capital-to-

asset ratios. They find that the regulatory regime is dominant in most cases, suggesting that 

regulatory capital requirement often were binding
32

. In the later elaboration on the implementation 

of Basel III liquidity ratio, we can deduct that complying the accord‟s capital regulation is essential 

for Denmark. As a result the Danish‟s regulators try to amend the Accord through lobbyism due to 

the country specific state around the covered bond.  

Understanding the important role that the capital regulation plays in disciplining banks capital ratio, 

the next question to be posted is “how should regulatory capital standards be set?” Applying 

current literature from the corporate finance‟s optimal capital structure (that will be explored deeper 

later on) advises the firms to hold as much equity as that the probability of default is negligible. 

Some scholars, on the other hand, argue that increasing equity beyond the market requirement 

reduces the value of the banks and increases its weighted average cost of financing, then higher 

regulatory requirements may impose social costs. In competitive markets in the long run, regulatory 

capital costs are likely to be passed on to bank customers, so that the size of the banking industry 

and quantity of intermediation may be reduced.  

Accordingly, capital regulation involves a trade-off between the marginal social benefit of reducing 

the risk of the negative externalities from bank failures and the marginal social cost of diminishing 

intermediation
33

. Unfortunately implementation of such “ideal” system would be prohibitively 

expensive, if not impossible. Regulators lack precise estimate of social costs and benefits to tailor a 

capital requirement for each bank, and cannot easily revise the requirements continuously as 

conditions change. Thus in the discussion part we will try to illustrate and quantify this trade-off 

trend. 

Bank for International Settlement (BIS), which is an intergovernmental organization of central 

banks, uses minimum capital ratios to carry out its two specific goals. The two goals of the 

                                                            
32 Wall, L.D, and D.R. Peterson 1987, “The effect of capital adequacy  guidelines on large bank holding companies” 
33 Santomero and Watson 1977 “Determining an optimal capital standard for the banking industry” 
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formation of the institution are to regulate capital adequacy requirement and make reserve/liquidity 

requirements transparent
34

.  

The following part will discuss briefly the difference notions of the two tools used by the Basel 

Committee in assisting its members‟ monetary policy.  

4.1 Capital Adequacy Requirement and Reserve requirement  

At this point of analysis it is important to distinguish between the Capital Adequacy Requirement 

(CAR) and Capital Reserve requirements (CRR) of the bank. While the former is meant to set a 

framework on how banks must handle their capital or on how banks are funded and in particular the 

mix between debt and equity on the balance sheet of the banks. The latter is meant to set the 

minimum reserve each commercial bank must hold (rather than lend out) of customer deposits.  

Capital Adequacy Requirement or sometimes called simply Capital Requirement is a fraction of 

assets that is required to be held in the form of equity or equity like securities. It tends to find the 

optimal capital decision for the bank i.e. leverage and equity finance. Thus further elaboration on 

this topic will be investigated in the implementation of Basel III.  

Reserve Requirement or Liquidity requirement is a fraction of deposits that was required to be held 

in highly liquid form i.e. government securities. It tends to manage the asset side of a balance sheet 

by regulating the type of assets and asset mix banks must hold. Reserve requirement or cash reserve 

ratio is normally in the form of cash stored physically in a bank vault, precious metals, government 

notes or deposit made with a central bank. Liquid securities are issued by government to finance its 

spending and are characterized by infinite supply, so that banks are able to adjust their holding of 

government securities at any time without affecting their price. 

The two notions are often confused they are in fact opposite. A capital requirement is a fraction of 

assets (from the left hand side of the balance sheet) that must be held as a certain kind of liability or 

equity (from the right hand side of the balance sheet). On the contrary, a reserve requirement is a 

fraction of certain liabilities (from the right hand side of the balance sheet) that must be held as a 

certain kind of asset (from the left hand side of the balance sheet)
35

. 

Reserve ratio is sometimes used as a tool in the monetary policy. For example, The People‟s Bank 

of China uses changes in reserve requirements as an inflation-fighting tool, and raised the reserve 

requirements nine times in 2007. On the contrary, western central banks rarely used this tool 

                                                            
34 About BIS http://www.bis.org/about/index.htm  
35 Ong, Michael K. 2003”The Basel Handbook: A guide for Financial Practitioners, risk book”  

http://www.bis.org/about/index.htm
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because it causes immediate liquidity problems for banks with low excess reserve. Accordingly 

Open Market Operation (OMO) by buying and selling government-issued bonds are preferable in 

implementing the monetary policy
36

.  

The two financial tools mention above have different effect on a balance sheet of a bank, Basel 

Accord tends to be the first key coordinated effort by regulators to define a minimum and partially 

risk-sensitive level of capital for international banks. The basis point of the accord was the “Cooke 

ratio” requiring that the ratio between Regulatory Capital (RC) and the sum of Risk Weighted bank 

Assets (RWA) to be equal or greater than 8%. 

  

∑        
   

    

Where Ai is a generic asset and RW represent the corresponding risk weight, based on credit risk 

only. Thus further elaboration on it can be assessed in the subsequent section.  

4.2 Basel Accords  

The government restrictions on financial activities by banks have varied over time and countries, 

the Basel accords become the common and widely accepted set of global bank capital standard. 

Meant to harmonize international banking regulation, the accord stipulated minimum capital 

adequacy or capital requirements for banks. For ordinary credit risks the capital charge amounted 

8% of the loan. Hence it is important to bear in mind that the Basel Accords recommendations are 

not legally binding for single countries rather they represent international guidelines that need to be 

translated into national regulation, sometimes leaving national supervisors some freedom to define 

implementation details on certain issue. 

Capital adequacy ratio (CAR), which is also defined as the Capital to Risk Weighted Assets Ratio 

(CRAR) ratio that determines the capacity of the bank in terms of meeting the time liabilities and 

other risks such as credit risk, is meant to become a cushion/buffer for potential losses, which 

protects the bank depositors or other lenders. Banking regulators in most countries define and 

monitor CAR to protect depositors and ensure that it can absorb a reasonable amount of loss and 

compiles with statutory capital requirement, thereby maintaining confidence in the banking system. 

CAR is defined as follows 

    
                               

                    
 

                                                            
36 BBC one minute World News 2007“ China Moves to cool its inflation”  
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4.2.1. Banks’ Capital Structure under Basel II Accord 

Under Basel I and II accords regulatory capital is divided into three levels or tier of capital as 

follows (see table 4.1 in the appendices):  

Tier 1 capital. This tier consists of instruments with the greatest capacity to absorb losses arising at 

any time. Tier 1 ratio is 4% of RWA and consists of 2% common equity capital and the rest 

perpetual securities that might be callable at specific dates. They have full discretion on coupon 

payments and the coupons are typically non-cumulative: equity capital; disclosed reserves etc 

Upper Tier 2 capital securities are usually perpetual but can be dated in certain cases. The coupon 

payment may be deferred, but they are cumulative: Undisclosed reserves, general loss reserves, 

subordinate term debt 

Lower Tier 2 capitals are dated securities, potentially with a call date. If the coupons on these 

securities are not paid, it is seen as an act of default. 

CAR is basically similar to leverage in the most basic formulation, it is comparable to the inverse of 

debt to equity leverage formulation although CAR uses equity over assets instead of debt, and since 

assets are by definition equal to debt plus equity, a transformation is required. Thus unlike 

traditional leverage, CAR recognizes that assets can have different levels of risk as is being 

elaborated as follows: 

4.2.2. Risk Weighted Assets (RWA) 

The measurement for the numerator of the capital ratios is only half of the problem, perhaps as 

some scholars‟ claim, the easier half. It is due to the fact that the CAR depends on the ratio of 

capital to the risk it should be prepared to absorb. Hence the denominator of a regulatory risk-based 

capital ratio should measure the banks‟ risk exposure, or the variability of a bank‟s net worth. The 

higher the variability of the banks risk exposure, the higher capital must be to protect against the 

social costs of bankruptcy. However in reality, it is difficult to develop an accurate measure of risk 

exposure that is reasonably simple and can be uniformly applied across banks. The Basel Accord‟s 

risk-weighted assets denominator (RWA) focus on credit risk, reflecting the perception that credit 

risk poses the most serious threat to bank solvency.  

Recognizing that different types of assets have different risk profile, CAR primarily adjusts for 

assets that are less risky by allowing banks to discount lower-risk assets. All assets and off balance 

sheet instruments are assigned risk weights of 0%, 20%, 50% or 100%, depending on the group to 
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which the obligors belongs and the type of financial instrument. Thus this general and standardized 

weight to the commercial loans for example (100% weight categories) trigger some problems in its 

application later on. The specifics of CAR calculation vary from country to country, but general 

approaches tend to be similar for countries that apply the Basel Accords. Government debt for 

example is allowed to have 0% risk weighting meaning that they are basically subtracted from the 

total assets for purposes of calculating the CAR (a more detailed report of the Basel‟s RWA can be 

depicted in the attachment). 

Before the 1980s, regulators typically imposed judgmental capital requirements, where a bank was 

supposed to be adequately capitalized but not objective rules. Thus by 1980s national regulators 

began imposing formal capital requirement in the 1980s and by 1988 most large multinational 

banks were held to the Basel I standard. The following is a more detail elaboration of the Basel 

accords‟ capital requirement. 

4.3 Basel I 

Under Basel I, assets are categorized into five risk buckets, and mandated minimum capital 

requirements for each (see table 4.2 in the appendices for Basel I column). Even though Basel I is 

generally credited with improving bank risk management it suffered from some main defects: 

 It simplified conception of risk weight or claim to have low level of sensitivity in risk 

estimation the bank are exposed to i.e. 0,10,20,50 and 100 % 

 Inability to respond to the latest trends i.e. it did not require capital for off-balance sheet 

risks and it encouraged banks to pick the riskiest assets in each bucket as the capital 

requirement was the same for all corporate loans, whether to solid well established 

companies or one new or near bankruptcy. 

 Inadequate incorporation of other risks (involve the capital risks, later followed by the 

market risks and very important operational risks. 

     
                             

                       
 

4.3.1 Problem with Basel I that leads to Basel II 

The simplified classification of the credit risk exposure within the commercial loan (8 percent total 

capital requirement of Tier 1 and 2), created an incentive for banks to shift portfolio toward those 

loans that were more underpriced from a regulatory risk capital perspective i.e. banks tended to 

retain the most risky tranches of securitized loan portfolios. It is due to the fact that capital 
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requirement was set too low for high-risk/low-quality business loans and too high for low-risk/high-

quality loans. The general language of Basel I allows financial institution to take improper risks and 

hold unduly low capital reserves. It gave banks the ability to control the amount of capital they 

require by shifting between on-balance sheet assets with different weights and by shifting between 

on-balance sheet assets with different weight and by securitising assets and shifting them off 

balance sheet – a form of disintermediation.  

Berger et al adds further that the Basel Accord‟s Risk Based Capital Ratio appear to reflect the 

variability of net worth or the economic value of equity quite imperfectly. Researchers have 

suggested some practical ways to improve the denominator. The more fundamental problem, as 

Merton (1995) argues is that the importance to have a new kind of “risk accounting” that focused 

on exposures rather than values, that would capture how value are likely to change in response to 

changes in the underlying environment
37

.  

4.4 Basel II 

Responding the criticism of Basel I and following the fast development of financial markets and 

with the aim to enhance security and stability of financial system, the Basel Committee of Banking 

Supervision (BCBS) elaborated a set of new rules applicable to the definition of necessary 

minimum level of capital indicated as Basel II. The full version of the new conception of the capital 

adequacy ratio was published by the BCBS on the 26 June 2004 upon its authorization by central 

banks governors and representatives of supervisory bodies within the G10.  

The effort of this new amendment of regulations intends to balance the trade off between flexibility 

and regulatory standardization of risk management. Ideally, according to Thadden, bank regulation 

particularly bank capital adequacy requirement would treat each bank individually to make the best 

use of that bank‟s particular information about its risks and balance sheet structure. On the other 

hand, lack of processing capacity and information, regulators must standardize procedures and rules 

especially in implementing supervisory practice. Compliance with this minimum can easily be 

monitored by the quarterly call report. Thus CAR proposed by Basel II has a tendency to find the 

right statistical determinants that allows a prudent description of the risk and does not leave out too 

much important firm specific information. Banks are then encouraged to adopt the risk model from 

standardization to the advanced model that force bank to observe capital reserves corresponding to 

their individual risks profile.  

                                                            
37 Berger, Allen N; Herring, Richard J; Szego, Giorgio P. 1995 “The Role of Capital in Financial Institutions” 
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A more detailed elaboration of the Basel II RWA‟s scheme (see chart 4.1) can be deducted on the 

table and further elaboration of the Basel II Capital Adequacy Ratio is explored as follows. 

Chart 4.1: Basel II Scheme 

 

 

 

 

 

 

 

Source: Moody‟s Analytics 

4.4.1 Pillar I – Minimum Capital Requirement 

It is basically the continuation of Basel I, though the method of capital requirements‟ determination 

changes due to the credit risk of the bank portfolio that tend to be more complex and risk sensitive 

than in Basel I. To keep bank risk to a tolerable level, capital standards must be higher on average 

than they otherwise would be if the capital ratios could be set more precisely, raising banks costs 

and reducing the amount of intermediation in the economy in the long run.  A way to resolve these 

problems at least is to have multiple capital ratios. Consequently to measure such a greater 

complexity of risk measurement, banks can select from 3 options:  

The risk weight under the Basel Accord classes is presented in the appendix (Table 4.2) and can be 

elaborated as follows:  

1. Standardized approach is the most simplified, risk weights of subjects derive from ratings 

defining export agencies and external rating agencies authorized by a competent body. 

2. Foundation Internal Rating-Based (FIRB) Approach is based on an internal rating based 

approach and it refers to a set of credit risk measurement where the bank calculate probability of 

default (PD) for each debtor and the supervisor provide other input such as loss given default 

(LGD) and exposure at default (EAD) 
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3. Advanced Internal Rating-Based (AIRB) Approach is also based on the internal rating based 

approach, thus the bank will itself estimate all features determined to specify the rating profiles 

of its customer i.e. EAD, LGD and maturity (M). There is a stricter requirement applies for 

using this approach in comparison to foundation IRB. The inputs are Banks generated but 

approved by the supervisor upon its implementation. Regulators for example have discretion to 

set somewhat higher requirements for individual banks that are perceived to pose higher risks. 

While the calculation of credit risk based on the standardized approach is considerably simple, the 

calculations of credit risk based on the internal ratings approaches are more complicated and vary.  

The internal ratings represent bank‟s internal and undisclosed judgement about the riskiness of a 

given borrower or exposure. Hence moving toward the most advanced approaches may require 

significant investment in risk management technology and datasets for a bank and will be subject to 

supervisory authorities‟ validation. Yet, given the Basel Accords application are not automatically 

binding for individual countries, the implementation of Basel Accords are varies among countries.  

In the US, in order to have more developed and advanced methods in measuring their portfolios‟ 

risk large international banks applied the most advanced internal rating based approach, while other 

banks applied interchangeably the standardized or foundation internal rating based methods. In 

most cases according to Saita, internal ratings are typically defined with numerical grades and the 

number of granularity of credit grades varies from one bank to another. Larger and/or more 

sophisticated institutions typically use a higher number of different grades, in order to distinguish 

better among customer for credit risk measurement, pricing, and capital allocation purposes.  

Besides credit risk that is considered as the most essential risk within the Banking industry and the 

only risk will be discussed in this paper, Operational risk and Market risk are also taken into the 

consideration in weighing the risk in the bank.  

Operational risk measures the risk of loss resulting from inadequate processes, people and system 

or from external event. Thus it is not meant to generate profit. Creditor to institution and trader to 

fund manager to insurers manage that operational risk to keep losses with their risk appetite. It is 

calculated in three different approaches (Basic Indicator Approach (BIA), Standardized Approach 

(TSA) and Advanced Measurement Approach (AMA)) 
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Market risk that measures the risk that value of a portfolio either an investment portfolio or trading 

portfolio, will decrease due to the change in value of the market risk factors. The four standard 

market risk factors are stock price, interest rate, foreign exchange rates and commodity prices.  

4.4.2 RWA calculation under the Basel II risk sensitive 

The higher credit risk sensitivity of the Basel II capital requirement can be depicted as follows: 

      
                             

                                             
  

                                            

CR- Credit Risk, MR-Market Risk, OR-Operational Risk are calculated separately and then added. 

W(i) is the risk weight for assets i; and OR and MR are directly measured and grossed up by 12.5% 

for 8% equivalence; Credit risk is the sum of the various asset classes, each weighted by its 

appropriate risk weight. A scaling factor applied to this latter estimated to be 1.06 on the basis of 

QIS-3 data. Credit risk that is considered as the most important risk for a large number of financial 

institutions and the only risk that will be discussed deeper in this paper is defined as the risk arising 

from an unexpected deterioration in the credit quality of counterparty. The calculation of credit risk 

covers both expected and unexpected losses. The former is considered as the average unavoidable 

losses that are covered by adequate provisions and the latter is resulted from the unexpected losses 

that are associated with unfavourable scenarios and should be covered by bank shareholder capital.  

Diagram 4.1:Normal Loss distribution 

 

 

 

 

 

 

 

Source:  Credit Risk Measurement in and out of the financial crisis 
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The above diagram (diagram 4.1) illustrates the possible values for security losses/gains to the 

probability of occurrence for each value. In practice, however, loss distributions on loans are likely 

to be highly skewed. The area under the probability distribution of security losses must sum to one 

and is assumed to follow a normal distribution. It suggests that losses/gains are symmetrically 

distributed around the mean value. The two important loss concepts are illustrated in the graph 

where the expected losses (EL) are estimated by the mean of the distribution, whereas unexpected 

losses (UL) are measured by the chosen percentile cut-off of extreme losses under adverse 

circumstances. If the loss percentile cut-off is set at 0.1%, or at the 99.9 percentile of the 

distribution as in Basel II, then UL is the value that just marks off the shaded area in the figure and 

comprising 0.1% of the area under the entire loss distribution. That there is only 0.1% likelihood 

that loss will exceed UL. The standard deviation denoted σ is a commonly used measure of risk 

because it measures the loss dispersion around EL weighted by the likelihood of occurrence. For 

normal distribution, there is approximately a 67% probability that losses will fall within the region 

from EL – σ to EL + σ, called the confidence interval. Thus according to Saunders and Allen, moss 

financial loss distributions for loans are skewed with fat tails, that is, there is a greater likelihood of 

extreme outcomes than implied by the normal distribution.  

Understanding the mechanism of the VaR in measuring the credit risk, one can then ask how to 

measure the losses. Mark-to-Market (MTM) or Book-Value Accounting (BVA) approach are the 

two methodologies applied. In the MTM approach, the value of a credit risk-sensitive position is the 

value at which it could be traded on the market if the market for it were available (in the secondary 

market). In principle this should equate the present value of future cash flows discounted at a rate 

depending on the riskiness of the exposure. Accordingly, any decrease in this present value due, e.g. 

to an increase in the risk-adjusted discount rate, will represent a credit loss. Hence, a downgrade of 

the borrower, leading to higher credit spread and to a lower market value of the position, will be 

considered a source of credit losses
38

.  

This ex-post difference between actual and expected loss is sometimes called unexpected loss (UL). 

Furthermore, from an ex-ante perspective, UL are defined as the difference between the amount of 

looses associated with some extreme percentile in the probability distribution of the future losses 

and the amount of expected losses.  

                                                            
38 Saita, Fransesco 2007 ”Value at Risk and Bank Capital Management”  
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Under the Basel II accord regulatory requirements are defined in terms of unexpected losses that the 

bank have to have to fulfil the adequate provisioning policies (a more detailed elaboration on the 

VaR model can be seen in the later Bank Risk Management part). 

Under Basel II accord it is believed that any bank‟s ability to survive does not depend only on the 

capital held to face potential risks but also on elements such as the quality of risk management 

systems and procedures, the soundness of its provisioning policy, and its capital management and 

planning process. Therefore, the second pillar clarifies the role of national supervisory authorities to 

foster improvements in banks‟ risk management techniques, setting, if necessary, individual capital 

requirements higher than Pillar 1 minimum capital requirement. Accordingly pillar 2 focuses on  

 The process of capital sufficiency evaluation of the given bank of the supervisory body. 

 Reliability and quality of managing and controlling bank mechanism
39

.  

The bank should establish corresponding internal processes conformably to the pillar 2 enabling to 

evaluate adequacy of its internal capital with regard to risk undergone, which are rated by the 

supervisory body as well as its outputs. Supervisory has a right to determine the capital requirement 

higher than the bank calculation amounts to if the one defined by the bank is considered insufficient 

because of its total risk profile. 

4.4.3 Pillar III Market Discipline  

The third pillar is aimed at deepening the market discipline by requiring banks to disclose more 

information about them in order to assure that all market participants gain a more preferable view of 

the bank risk profile and capital position adequacy especially. Such a new concept stipulates 

requirements for publication in various areas including publication of methods applied at the 

calculation of the capital adequacy ratio. Banks which use their own measurement procedures and 

limitation of risks are obliged to issue other specific information associated with applied methods. 

Some disclosure requirements are qualitative i.e. a description of the bank‟s overall capital 

adequacy evaluation methodology, definition used to identify problem loans, and approaches used 

for loan-loss provision. Hence quantitative method includes total and a composition of tier 1 and 2 

capital. 

                                                            
39 Walterova, Dana et al. 2008 “Basel capital accord” 
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4.4.4 Problems with Basel II that lead to Basel III 

Basel II has been highly criticized for actually being one of the major triggers of the current 

financial crisis. Hence the failures with Basel III have lead to the development of Basel III. The 

issues of Basel II have been evident in Pillar 1, 2 and 3.  

4.4.4.1 Pillar 1 exposure 

 Portfolio Invariance – meant to be convenient for additively and application across countries. 

Thus it does not reflect the importance of diversification as an influence on portfolio risk. No 

concentration penalty in pillar 1 

 Single global risk factor – No country-specific risk. A single factor model cannot capture any 

clustering of firm defaults due to common sensitivity of these smaller scale components of the 

global business cycle. 

 Different treatment of financial promises: complete markets in credit undermine capital 

weighting approaches – CDS (Credit Default Swap) destroy notions of ex-ante risks in the 

specific financial institutions. There is always an incentive to economise on capital and expand 

business into lower-weighted areas or lowest capital charges. 

 Bank capital market activities – contagion and counterparty risk as hallmarks. The securitisation 

and the warehousing on and off-balance sheet proved to be a major problem. 

 Pro-cyclicality – the capital regulation are pro-cyclical, particularly when bank estimate PD, 

LGD and EAD. E.g. the risk is underestimated in good times and is overestimated in bad times. 

 Subjective input. Risk inputs are subjective, Bank can manipulate inputs to reduce capital 

required 

 Unclear and inconsistent definitions. E.g. regulatory adjustments are not applied uniformly 

across jurisdictions opening, Bank do not provide clear and consistent data about their capital 

4.4.4.2 Pillar 2 and 3 Exposures 

 Supervisor can‟t be forward looking – in order to build buffer, supervisors have to be forward 

looking to keep up with changes in market structure, practices and complexity. This is difficult 

and even outperformed by the well finance private bankers  

 Markets just aren‟t efficient – market will act in a fully rational way. The bubble at the root of 

the sub-prime crisis, and crises before it suggest that the systematic absence of informational 

efficiency
40

. 

                                                            
40 Blundell-Wignall, Adrian and Atkinson, Paul 2010 “Thinking Beyond Basel III” 
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Basel II, that was released in June 2004 to all intents and purposes, never came properly into effect. 

In July 2009 the Basel Committee already adopted changes that would boost capital held for market 

risk in the trading book portfolio.  

In banking industry sudden changes in asset quality and value can quickly wipe out bank capital. 

Where short-term wholesale liabilities fund longer-term assets, failure to roll over short-term 

financial paper or a “run” on deposits, can force de-leveraging and asset sales. Consequently the 

vicious cycle of the VaR is expected to occur.  Banking crises associated with such change are often 

systemic in nature that is result from the interconnectedness of financial arrangement: banks 

between themselves, with derivative counterparties and with direct links to consumption and 

investment spending decisions.  

4.5 Basel 2.5 

The preliminary effort of the Basel committee to cover issuer risk in trading books through 

“incremental default risk charge” proved inadequate during the crisis. Consequently in July 2009 

the revised version of Basel II called Basel 2.5. tried to complemented its Basel II rules on trading 

books based on Value at Risk (VaR) calculated with a 99% probability over ten days with the 

following: 

 An incremental risk charge aimed to covering risks of default and ratings downgrade, based 

on maximum VaR calculated with a 99.9% probability over one year 

 An additional capital requirement to cover stressed VaR calculated over a one-year period, 

featuring significant losses. The idea was to reduce the pro-cyclical nature of minimum 

requirements relative to market risks. 

 The application of banking book capital requirements to ABS held in the trading book, in 

order to avoid regulatory arbitrage between the two types of portfolio 

 A comprehensive risk charge subject to qualitative requirements and based on stress tests, 

intended to cover correlation risk between financial institutions. 

 Increased weights for complex securitisation transaction (ABS CDOs) and certain exposures 

to off balance sheet structures. 

According to the Basel Committee, the switch from the initial Basel II framework to the revised 

Basel 2.5 rules implies the multiplication of minimum capital requirements for trading books by an 

average factor of between three and four.  
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4.6 Basel III 

Recent crisis revealed that certain Tier 1 capital instruments classed as core capital were unable to 

absorb losses. According to Quignon, this was particularly true of preferred shares
41

 in Anglophone 

countries. Consequently the Basel Committee has therefore tightened its definitions of regulatory 

capital. (A more detail Frame Work of Basel III can be depicted in the appendix chart 4.3) 

Chart 4.2: Basel III strengthening the three Basel II pillars especially pillar I 

 

                                                            
41 It is a special equity security that has properties of both an equity and a debt instrument and is generally considered a 

hybrid instrument. In order to be recognized as core capital hybrid debt instruments have to meet criteria relating to loss 

absorption, payment flexibility and permanence. Preferred are senior (i.e.) higher ranking to common stock, but are sub-

ordinate to bonds  
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Source: Moody‟s Analytics and Basel III no Achilles Spear 

4.6.1 Minimum Capital Requirement 

Basel III proposes many new capital, leverage and liquidity standards to strengthen the regulation, 

supervision and risk management of the banking sector. Thus following is the headline of the major 

changes in the capital standards and new capital buffers will require banks to hold more capital and 

higher quality of capital than under current Basel II rules. The new leverage ratios introduce a non-

risk based measure to supplement the risk-based minimum capital requirements. The new liquidity 

ratios ensure that adequate funding is maintained in case of crisis (see chart 4.2) 

Minimum Total Capital Ratio  Remain at 8% 

 The addition of the capital conservation buffer increases the total 

amount of capital a bank must hold to 10,5% of risk-weighted 

assets, of which 8.5% must be tier 1 capital 

 Tier 2 which is incidentally will no longer divided into „upper‟ 

and „lower‟ will be limited to 2% of weighted assets, i.e. a 

quarter of total regulatory capital 

 Tier 3 capital will be phased out  

Higher Minimum Tier 1 Capital 

Requirement 
 Tier 1 Capital Ratio: increase from 4% to 6% 

 The ratio will be set at 4.5% from January 2013, 5.5% from 1 

January 2014 and 6% from 1 January 2015 

 Predominance of common equity will now reach 82.3% of Tier 1 

capital, inclusive of capital conservation buffer 

Higher Minimum Tier 1 Common 

equity requirement 
 Tier 1 Common Equity Requirement: increase from 2% to 4.5%  

 The ratio will be set at 3.5% from 1 January 2013, 4% from 

January 2014 and 4.5% from January 2015 

New Capital Conservation Buffer  Used to absorb losses during periods of financial and economic 

stress  

 Banks will be required to hold a capital conservation buffer of 

2.5% to withstand future periods of stress bringing the total 

common equity requirement to 7% (4.5% common equity 

requirement and the 2.5% capital conservation buffer) 

 The capital conservation buffer must be met exclusively with 

common equity 

 Banks that do not maintain the capital conservation buffer will 

face restrictions on payout of dividends, share buybacks and 

bonuses 
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Countercyclical Capital Buffer  A countercyclical buffer within a range of 0-2.5% of common 

equity or other fully loss absorbing capital will be implemented 

according to national circumstances 

 When in effect, this is an extension to the conservation buffer 

Liquidity Standard  Introducing a global minimum liquidity standard for 

internationally active banks 

 Additional liquidity monitoring metrics focused on maturity 

mismatch, concentration of funding and available 

unencumbered assets 

Liquidity Coverage Ratio (LCR)  LCR to ensure that sufficient high quality liquid resources are 

available for one month survival in case of a stress scenario. 

Introduced 1 January 2015 

Net Stable Funding Ratio (NSFR)  NSFR to promote resiliency over longer-term time horizons by 

creating additional incentives for banks to fund their activities 

with more stable sources of funding on an ongoing structural 

basis (a more detailed elaboration of it is in the cost of funding) 

Leverage Ratio  A supplemental 3% non-risk based leverage ratio which serves 

as a backstop to the measure outlined above. 

 Parallel run between 2013-2017; migration to Pillar 1 from 2018 

Source:  Bank for International Settlements, Basel Committee on Banking Supervision 

In order to get the whole illustration of the transition period for Basel III the phasing chart is 

presented in the appendix phase in arrangements table 4.3 in the appendices. 

Based on the recent proposal of Basel III it is evident that Tier 1 capital will now be comprised 

predominantly of common shared and retained earnings. Basel III abandons the „core Tier 1‟ 

concept in favour of the stricter „common equity Tier 1‟. A more detail illustration on the evolution 

of capital structure from the Basel II current structure to Basel III implementation can be deducted 

in the chart 4.5 in the appendices. 

The increase in the minimum capital requirements especially in the common equity requirement 

will lead us to the discussion on the impact of the higher common equity capital requirement 

proposal on the commercial bank‟s capital structure especially on the cost of banking resources. 

4.6.2 A broader definition of Risk Weighted Assets (RWAs) Under Basel III 

In terms of calculation of RWAs, Basel III‟s main innovation lies in the capital that will be required 

for Credit Valuation Adjustments (CVAs) on the OTC derivatives. CVA measures the difference 
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between the value of a portfolio without counterparty risk and the value of that same portfolio once 

the probability of counterparty default is taken into account.  

    ∑
   

      
 
     ∑

   

        
 
     

 

 

This means that losses in market value stemming from a higher probability of counterparty default – 

ignored under Basel II and turned out to be massive during the crisis - will be taken into account 

under Basel III. Trades are cleared with a central counterparty (CCP). The Basel Committee 

believes that the introduction of layer capital for CVAs will effectively double the requirements 

relating to counterparty risk established under Basel II (see chart 4.4 in the appendix for the World 

(20 countries) and EU (21 countries) increase in weighted asset requirement). Because of the major 

banks‟ heavy involvement in market-related activities, and as shown in quantitative impact studies, 

their RWA will increase very significantly.  

In addition to the redefinition of capital, the main sources of this jump will be CVAs, the 

incremental risk charge and stressed VaR.  

Depending on the structure of the major banks‟ business, the increase of the RWAs will vary among 

the major or other banks. The banks affected most by the new calculation method include UBS with 

.RWAs up 95%, Credit Suisse (up75% and for a far lesser extent Barclays (up 37%). Logically 

enough, banks with the smallest trading books relative to their total assets will be the least 

affected
42

. Consequently the overall impact of the Basel III on the capital ratio can be depicted in 

the following diagram  

                
                  

                      
  

The diagram demonstrates that increasing capital ratio is caused by the combination of a tighter the 

ratio‟s numerator perimeter for regulatory capital (the reduction of core tier 1 to become common 

equity) – a broader the ratio‟s denominator.  

                                                            
42 Quignon, Laurent 2011 “Basel III No Achilles‟ Spear”  

T= maturity of the contract, CF= the cash flow expected from the contract of date t, 

 r= the risk free interest rate and  = the market risk premium/spread for the counterparty. 
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The following part will discuss the impact of the Basel III higher eligible capital requirement or 

common equity on the banks capital structure starting from the effect on the cost of funding and 

finding the optimal capital structure on new Basel III optimal capital structure.  

4.7 Conclusion 

The implementation of Basel accord through its “Cooke Ratio”, which is the first key coordinated 

effort by regulators to define risk-sensitive assets level of minimum capital for international banks, 

is without friction. Banks in maximizing their values always find the weakness to take advantage of 

the capital regulation arbitrage. Consequently the accords have gone through some changes and 

development on the classification and measurement of capital to the banks risk taking, since it‟s 

initiation in the 1988s. The development is conducted to deal with a new and more complicated 

financial innovation in the market. Basel II for example has been highly criticized for actually being 

one of the main sources of the recent financial crisis. The tier 1 capital instruments classified as core 

capital were unable to absorb losses and the VaR based risk measurement tend to be pro-cyclical 

that exacerbate the economic downturn (cause solvency and liquidity crisis). Responding to the 

recent crisis, Basel III Accord proposes a tighter ratio of the regulatory capital to become common 

equity and a broader ratio of RWA. Liquidity ratio (through LCR and NSFR) and Leverage Ratio 

are also some tools proposed to respond to the recent solvency and liquidity crisis. It is too early to 

judge the impact of the Basel III proposal. Thus in latter section some complications to apply the 

proposal in Denmark is briefly elaborated. 
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V Cost of Funding 

Banks as a financial intermediary are different than other firms. On the one hand, most banks are 

protected by deposit insurance, while on the other hand; banks are under rigid capital regulation. 

Like other firms, banks can finance their assets in two ways; either with borrowed money (i.e. debt) 

or with funds provided by their owners (i.e. equity).  

As the crisis unfolded, liquidity has become a scarce good and all the funding sources have 

gradually been affected. The economic environment prior to the crisis favoured funding structures 

that were highly dependent on abundant liquidity and consist of layers. Commercial banks for 

example fund their balance sheet in layers, starting with a capital base comprising equity, 

subordinate debt and hybrids of the two, plus medium and long-term senior debt. The next layer 

consists of customer deposits, which are assumed to be stable in most circumstances. The final 

funding layer comprises various shorter-term liabilities such as commercial paper, certificates of 

deposits, short-term bonds, repurchase agreements, swapped foreign exchange liabilities and 

wholesale deposits. This layer is managed on a dynamic basis as its composition and maturity can 

change rapidly with cash flow needs and market conditions. This funding structure is usually 

relatively stable, and changes in the structure are fairly sluggish. Thus following is the structure of 

the banks liabilities or funding scheme around the financial crisis in the US and EU. 

Chart 5.1 Liability of the US and EU (in percentage) composition respectively  

 

Source: own illustration from the data deducted from FDIC and Bankscope 

The chart shows that the long term funding beginning to slightly decrease and short-term funding 

starting to increase. In 2003, deposits accounted on average for around 42.4% of total liabilities, 

with capital market funding accounting for 27%. The corresponding percentage was 39.3% and 
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26.6% respectively in 2007. The covered bonds outstanding in Europe also increase by 22.7% 

between 2003 and 2007. At the same period money market funding providing short-term liquidity 

increased as a percentage of total liabilities in European bank‟s balance sheet. Additionally 

interbank markets became a more prominent source of short-term funding for banks
43

.  

Based on the ECB‟s analysis, it is argued that the different funding structures of the banks within 

the EU mainly caused by the variation of level of sophistication of financial markets and banks‟ 

business models. For instance countries with less mature financial markets tend to be more reliant 

on deposits for their funding (the usage of deposits as the source of funding varies from 85% to 

30% of total liabilities). Banks‟ core activities also affect the funding structure. The relative shares 

of deposits and market funding may vary considerably depending on the focus of the bank activities 

i.e. retail, market-related or universal. 

The two essential sources of funding of the banks will be explored more details in the following 

part.  

5.1 Cost of Equity  

The cost of equity is mainly defined as the expected rate of return that the market participants (i.e. 

investors) require for purchasing common stocks from the organization
44

. The expected return is 

based on the opportunity cost of capital i.e. the return that could have been earned on alternative 

investments at a specific level of risk. This signifies that investors measure the cost of equity in 

terms of its market value.  

It‟s been argued that commercial banks‟ prefer debt financing to new external equity financing as 

equity financing is considered the most expensive form of bank capital. As a result, it‟s often argued 

that commercial banks have to increase borrowing rates when acquiring more equity
45

. However, 

commercial banks obtain equity to enhance its optimal capital structure. It is due to the fact that the 

advantage with equity financing is that it‟s the first capital available to absorb bank losses (e.g. loan 

defaults). This means that more equity in the capital structure has the potential to make a 

commercial bank more financially viable and solvent when incurring bank losses.  

The reaction to current financial crisis was that banks need more common equity in its capital 

structures and this is further embraced by the implementation of higher capital requirements in 

                                                            
43 European Central Bank Eurosystem. 2009 “EU‟s bank funding structures and policies” 
44 Brealey, Myers, Marcus 2010 – Fundamentals of Corporate Finance 5th Edition 
45 Daniel Fabbro and Mark Hack 2011 - The Effects of Funding Costs and Risk on Banks‟ Lending Rates  
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Basel III. Additionally, due to the current financial crisis investors have observed a record fall in 

stock prices and dividends of major commercial banks‟. Before the financial crisis large commercial 

banks were deemed as a low risk investment with high dividend payouts and were essential in 

investors‟ investment portfolio. However, a potential consequence of the financial crisis is that there 

has been a derived effect on how commercial banks riskiness is perceived. The financial crisis may 

have increased commercial banks overall risk premiums and in turn increased the costs for banks to 

attain equity. The extent of this derived effect is still unanswered as central banks and governments 

have been trying to offset this potential increase by decreasing risk-free rates and providing capital 

support. As a result, these questions arise: 

“What has been the impact on banks cost of equity due to the financial crisis?” 

“How has this impact been in different financial markets?” 

Our analysis in this section will not be based on creating forecasts to how banks costs of equity will 

develop in the future. The analysis in this section will be conducted through a comparative study on 

cost of equity for banks in United States, Germany, France and United Kingdom from 1997-2010.  

The analysis will provide us insight on how commercial banks‟ cost of equity has reacted to the 

financial crisis in two major regions (i.e. Anglo-Saxon and Continental Europe).  

5.1.1 Empirical Results  

The sample on monthly stock prices includes a total of 14 banks from the Anglo-Saxon and 

Continental Europe region. The banks chosen are the largest banks (in terms of assets) in the 

different regions, the list of the banks can be found in the appendix
46

. The sample of monthly index 

data is on the following indices S&P 500 (United States), DAX (Germany), CAC 40 (France) and 

FTSE 100 (United Kingdom). The sample is based on monthly data on government bonds (with 10 

years maturity) from the different regions. The 10 year maturity for the government bond is used as 

it‟s considered as a long maturity and thus provides a good approximate of shareholder‟s investment 

horizon.  

The procedure to calculate the cost of equity and its components has been based on equal-weighted 

averages of the largest banks in the industry. This is done to achieve a fair value on how the cost of 

equity has developed over time and what cost of equity to expect for each country‟s bank industry. 

For each bank we obtain its equity beta by regressing its monthly stock returns on the monthly 

                                                            
46 Appendix Table 5.1 List of Commercial Banks 
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index returns. The risk premium is calculated by multiplying the historical market risk premium 

with the calculated beta.  

Table 5.1: Historical Market Risk Premium with the calculated Beta 

Country Period Cost of 

Equity 

Risk-free 

rate 

CAPM 

Beta 

Market 

Risk 

Premium 

Risk 

Premium 

France 1997-00 

2001-05 

2006-10 

11.13 

7.93 

10.14 
 

4.5 

2.5 

2.3 

1.1 

0.9 

1.3 

6.03 

6.03 

6.03 

6.63 

5.43 

7.84 
 

Germany 1997-00 

2001-05 

2006-10 

12.99 

8.55 

9.82 
 

3.8 

2.7 

2.3 

1.1 

0.7 

1.2 

8.35 

8.35 

8.35 

9.19 

5.85 

10.02 
 

United 

Kingdom 

1997-00 

2001-05 

2006-10 

10.45 

6.53 

8.88 
 

4.1 

2.3 

2.0 

1.2 

0.8 

1.3 

5.29 

5.29 

5.29 

6.35 

4.23 

6.88 
 

United 

States 

1997-00 

2001-05 

2006-10 

11.44 

7.84 

10.89 
 

3.0 

2.0 

1.8 

1.3 

0.9 

1.4 

6.49 

6.49 

6.49 

8.44 

5.84 

9.09 
 

 

We have derived from our study that commercial banks‟ in the Anglo-Saxon and Continental 

Europe regions have followed similar movements in terms of the cost of equity. Commercial banks‟ 

in all the countries had its highest cost of equity before the millennium shift. After the shift in the 

period 2001-2005 commercial banks betas, risk premiums and thus cost of equity fell to a record 

low in this study for all countries. From the period 1997-00 to the period 2001-05 the cost of 

equities fell by an average of 30% for all the countries as the equity betas and the risk premium fell 

by approximately 30% in the respective countries. The decrease was further embraced by an 

average decrease of 50% on the risk free rates. The fall in beta values in the period before the 

financial crisis signifies that investors were most optimistic of commercial banks‟ riskiness and 

profitability. There are some potentials reasons for why we expect that investors‟ perceptions were 

most optimistic in the period before the financial crisis.   

Looking at US commercial banks‟ dividend yields relative to the S&P 500 index from 1960-2010 

we can further find evidence that in the period from 2001 to 2005 commercial banks‟ significantly 
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increased dividend payout
47

. This symbolizes that commercial banks‟ perceived potential/current 

earnings as high and stable. This is major reason for why investors‟ perception on banks‟ riskiness 

and profitability was empowered in the period 2000-2005. Additionally by looking on the VIX 

index we can see that from 2001 to 2005 the implied volatility of the S&P 500 was record low and 

this further embraced why investors were most optimistic of commercial bank returns
48

. These 

markets developments were evident in UK and the Continental Europe markets as well
49

. The high 

dividend payouts and low implied volatility could be a major reason for why banks betas and thus 

costs of equity were at it‟s lowest in the period from 2001-2005.  

The resulting financial crisis strongly questioned commercial banks‟ high dividend payout and if 

investors‟ correctly priced the total risk from commercial banks‟ new sources of incomes in the 

period 2001-2005. This is because our data shows that due to the current financial crisis investors‟ 

perceived commercial banks as most risky in our study as for all the countries beta values increased 

by 50% in the period 2006-2010. As a result, from the period 2001-2005 to the period 2006-2010 

the cost of equities increased by an average of 35% for all the countries. The increase in of cost of 

equity was more than the 30% decrease in cost of equity from the period 1997-2000 to the period in 

2001-2005. However the increase in the cost of equity was strongly diminished by the record low 

risk-free rates for all the countries. This signifies that the cost of equity from 2006-2010 would have 

been record high in our study if the increase weren‟t offset by the record low risk free rate. 

However, the low risk free rate is considered to be short-term as major countries have record high 

sovereignty debt levels due to the financial crisis. This is further proved in recent cases in the Euro 

zone and US when the Standard and Poor‟s rating agency downgraded USA‟s, Greece and 

Portugal‟s government bonds
50

.  

We can clearly conclude that due to the financial crisis investors‟ confidence has decreased and in 

turn they deem commercial banks as a significantly more risky investment. The increase in cost of 

equity due to a loss in investor confidence has the potential to create strong frictions for new 

external equity financing (i.e. higher undervaluation of new equity). This further signifies that due 

to the financial crisis there is a possibility that commercial banks now have a stronger incentive to 

attain more debt as the probability of undervaluation of new equity has increased. This issue could 

                                                            
47 Appendix – Chart 5.1 Dividend Yield  
48 Appendix – Chart 5.2 Volatility Index 
49Financial News. 2010 “European banks dividend-yields hit record low” 
50 BBC News Business. 2011 “Portugal and Greece downgraded on debt worries” 
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be further incorporated as studies argue that major commercial banks in 2011 will not be able to 

satisfy investors‟ increase in required return on equity
51

.  

We will further in our report discuss if an increase in capital requirements in Basel III has the 

potential to stabilize the cost of equity and minimize undervaluation of new equity.   

5.1.2 Criticism  

Our critics of the CAPM are based on how modifications to the model could have enhanced our 

study.  

Our criticism comprise if the CAPM beta is a reliable risk measure. The issue with applying the 

CAPM single factor model to the bank industry is that we don‟t include other major systematic 

risks. The CAPM model assumes that investors only care about the mean and variance of portfolio 

returns as a result other risks are not relevant. However, banks are more interdependent with the 

macro environment than firms due to its liquidity risks and this will be reflected in the overall stock 

return. Thus a multifactor CAPM model (e.g. Arbitrage pricing theory) could have been more 

suitable as it has the potential to enhance the explanatory power of this study.  

5.2 Cost of Debt funding 

Like the cost of equity that has been explored earlier, the cost of debt is also part of commercial 

banks total cost of capital. The cost of debt is relatively simple to calculate, as it is composed of the 

rate of interest paid. In practice the interest rate paid by the company can be modelled as the risk-

free rate plus a risk component (risk premium) which itself incorporates a probable rate of default 

and amount of recovery given default. A more detailed can be described as follows: 

                                                                              

The risk free rate is taken from the rate on a risk free bond whose duration matches the term 

structure of the corporate debt, then adding a default premium.  

The default or risk premium on the other hand varied over time and place, it will rise as the amount 

of debt rise. Since in most cases debt expenses is a deductible expenses, the cost of debt is 

computed as an after tax cost to make it comparable with the cost of equity (earning are after-tax as 

well). 

                                                            
51 Neal Kissel, Ron Langford and Marina Belezina 2010 “How Healthy Are the Banks? Time to Focus on Value” 
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5.2.1 The Financial Crisis and the Cost of Debt funding  

Debt is one of the main sources of the bank funding with most funding sourced from mainly 

deposits and then short-term and long-term wholesale debt (see the chart 5.1). For many larger 

banks the issuance of own debt is deemed to be an integral part of their funding strategy. However 

during the current financial turmoil, confidence in banks as debtors has eroded and as a 

consequence the debt securities issuance activity of the entire banking sector has been negatively 

affected. The declining confidence that resulted from the rapid deterioration of ratings, valuation 

losses for securitised assets and appearance of off-balance sheet commitments in banks‟ balance 

sheets heightened counterparty risks and made banks and other investors more cautious about 

lending to one another. Consequently as confidence deteriorated a severe dislocation took place in 

the global funding network, gradually affecting all funding markets.  

The first market affected was the interbank market. By then a major liquidity breakdown had taken 

place from the CDS market for financials and non-financials, the commercial paper market, market 

for covered bonds and bank bonds and other long-term funding markets. The illustration of the 

scarcer sources of funding as the impact of the crisis can be comprehended from the following chart 

Chart 5.2: Funding Sources pre- during and outlook after the Crisis 

 Pre- Crisis August 2007 to 
Summer 2008 

Lehman 
Brothers’ Failure 

After 
government 
rescue plans 

2009 outlook 

 
Short-term Financing      
Interbank      
Certificate of deposits      
Deposits      
Central Bank      
Long -term Financing      
Non-guaranteed bonds      
Guaranteed bonds      
Covered Bonds      
Securitisation      
 

Note: This figure tries, by way of a “traffic light” analogy, to illustrate, at the various stages of the crisis, the 

availability of funding sources of the European banking system. It distinguishes between three states:  

Green      : available; Orange   :: signs of difficulties in gaining access; Red     ; impaired; White      : not relevant.  

Please note that is intended to reflect the overall situation in Europe and may not reflect specific national situations. 

Source: ECB, EU banks‟ funding structure and policies 
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Another consequence of the financial crisis has been increasing funding costs as the cost of market 

based bank financing via bonds and equities remains at historically high levels for EU (see chart 5.4 

in the appendix). 

The same tendency can also be observed through the deposit funding which is the major source of 

funding for the commercial banks. In Australia for example since the mid 2007, the higher cost of 

deposits has made the largest contribution to the overall increase in debt funding cost, reflecting 

their large weight in total funding and the 130 basis point rise in average deposit rate relative to the 

cash rate. According to Fabbro and Hack, currently the average cost of the major banks‟ new 

deposit is estimated to be only slightly below the cash rate, whereas prior to the onset of the 

financial crisis it was about 150 basis point below the cash rate. The same tendency can also be 

observed for the cost of deposits in US commercial banks‟ whose development is deducted from the 

diagram 5.5 of the Major Bank‟s Average Debt Funding Costs in the appendix.  

According to the Fabbro and Hack, the increase in the cost of debt funding – primarily due to higher 

costs of deposits and long-term wholesale debt have been a key driver of the increase in banks‟ 

lending rates relative to the cash rate in recent years. Thus ECB reports found that funding will not 

be as easily accessible as before the crisis and it will be more expensive. Funding structure will be 

more towards stable and long-term sources, such as capital and deposits and away from more 

volatile and short-term sources in the interbank and money markets. Banks will also have to 

increase their capital. As a consequence, not only the median costs of capital and bond issue but 

also the dispersion between banks will increase: investors will discriminate more between solid and 

less solid banks. A more detail estimate of funding through debt is described by ECB as follows: 

 Deposits will be rediscovered as a funding source. This will result in higher costs of deposits 

funding owing to increased competition spilling into higher interest rate offered, extended 

points of contract for depositors and the need to establish branches, as these are considered 

essential for attracting depositors. 

 Funding on interbank and money markets will be more expensive owing to higher requirements 

regarding the quality of collateral and the pricing of liquidity risk. 

 Many banks will have to issue securities and new longer-term debt to offset their maturity debt 

(The illustration on this aspiration can be referred back to the distinctiveness of bank capital). 

Besides the conventional cost of funding of equity and debt investigated above the following part 

will elaborate the new liquidity ratio proposed by Basel III that is meant to overcome the liquidity 

problem face by the banks during the crisis. 
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5.3 Liquidity Coverage Ratio (LCR): a short-term liquidity ratio 

LCR is aimed at ensuring that banks have enough High-Quality Liquid Assets (HQLA) to cover 30 

days‟ net outflows following a short-term liquidity crisis and on the basis of a cash flow scenario 

defined by the regulator. HQLAs will have to amount to at least 100% of net outflows. The ratio 

consists of the following variables: 

    
             

                        
      

 High-Quality Liquid Assets (the numerator) 

HQLAs are broken down into two categories. Level 1 assets comprise cash, reserves held at the 

central bank and government bonds or similar rated at least AA- rated. Level 2 assets which 

may not represent more than 40% of HQLAs after a 15% haircut, comprise government bonds 

or similar rated between A- and A+, corporate and covered bonds with an external rating of at 

least AA- or an internal rating at least as high, with the exclusion of securities issued by 

financial institutions or, in the case of covered bonds, by the bank and its subsidiaries.  

 Net Cash Outflows (the denominator) 

Cash outflows are made of runs on deposits and the non-renewal of other short-term resources 

at rated defined by the regulator and expressed as a percentage of out standings. Shortly it can 

also be defined as the net cumulative expected cash outflow arising in the specific stress 

scenario in the 30-day period. 

Upon the application of this ratio, some experts have already criticized its application through the 

impact study conducted on its application. Firstly it is alleged that the LCR will increase the reserve 

requirement at the central bank, where commercial banks have to establish reserves at the central 

bank in proportion of their deposits. Consequently the increase in reserves would directly influence 

demand for the monetary base and thereby reduce the overall liquidity in the economy. Furthermore 

the increase in the reserve requirement and the higher opportunity cost associated with the 

ownership of assets yielding nothing or very little, will put banks at a competitive disadvantage vis-

a-vis market financing or the unregulated financial sector
52

. Recent empirical studies that 

demonstrate the positive effect of mandatory reserve requirements on the cost of credit and negative 

effect on the money supply and domestic credit outstanding have made the authorities consider the 

gradual abandonment as a monetary policy tool. Consequently the regulatory tends to keep the 

Open Market Operation (OMO) instead.  

                                                            
52 Quignon, Laurent 2011 “Basel III No Achilles‟ Spear” 
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5.4 Net Stable Funding Ratio (NSFR): a medium to long-term liquidity ratio 

The recent financial crisis made Basel III propose the importance of the Net Stable Funding Ratio to 

overcome the liquidity and solvency problem face by the banks during the crisis. The ratio is meant 

to protect banks from the consequences of a liquidity crisis by prohibiting the funding of long-term 

assets (loan or securities) maturing in more than a year with resources that mature within a shorter 

time and may not be renewed. Thus the absence of detailed information to calculate the ratio made 

supervisors in some countries estimate the starting value of their banks as follows:  

 75% of deposits are stable 

 Government debt initially makes up 25% of investments 

 25% of investments are less than 1 year in maturity 

 25% of corporate and retail loans are less than 1 year in maturity  

 25% of wholesale funding is less than 1 year in maturity 

 Committed but undrawn credit lines and other contingent liabilities are each assumed to be 

3% of total assets. 

Given the assumptions and the structure of the representative banks‟ balance sheet, it is possible to 

estimate the starting level of the NSFR and the cost of different strategies to raise the ratio to the 

desired level. The following table provides details on the calculation of the NSFR.  

                               
                        

                       
       

               
    

    
 

Based on the calculation adopted in the appendix, the starting NSFR is around 0.86 below the target 

of 1.0. Available Stable Funding is 0.61 (numerator) and Required Stable Funding is 0.70 

(denominator).  

To meet the target NSFR of 1.0 or greater, either stable funding sources must be increased or 

illiquid assets decreased
53

. In order to meet the required NSFR, the asset and liabilities structure of 

the balance sheet is restructured accordingly. For instance extending the maturity of wholesale debt 

and increasing the holding of government bonds are some of the strategies proposed by King. 

Responding the good initiative proposed by the regulators to avoid liquidity crisis through NSFR, 

Quignon argues that NSFR in its present form would dangerously limit banks‟ maturity 

                                                            
53 King, Michael R. 2010. “Mapping capital and liquidity requirements to bank lending spreads” 
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transformation. The deficits in additional long or stable funding resources indicated in the impact 

studies are so large that they make it more likely that banks will limit assets maturing in more than a 

year than raise the funding they need to keep as they are
54

. 

Through the impact studies done by the Basel Committee and CEBS, it was revealed that changes 

in NSFRs for banks in the main economic areas between 2005 and 2009 show that European banks 

are in a relatively unfavourable situation, while American and Asian banks are relatively 

comfortable. The impact study also revealed that NSFR declined more during the crisis among 

investment and commercial banks than universal banks. Thus in 2009 NSFR‟s increase to the 

normal level of 100% again reflected the normalisation of the funding structures. Investment banks 

tend to magnify these trends because they are more dependent on market financing and have more 

flexible business profiles
55

 (tables 8.4 is attached in the appendix). 

5.5 Leverage Ratio 

The recent historical evidence of the financial crisis the main theoretical justification for the 

leverage ratio lies in the fact that risk-based ratios cannot completely prevent the undervaluation of 

certain risks in the denominator (as elaborated earlier). The information advantage that banks have 

over the regulatory agent can lead them to understate their regulatory risks in order to save on 

capital. Based on this somewhat forthright assertion, a regulatory leverage ratio is alleged can 

reduce banking risk.  

The leverage requirement for U.S. banks that requires a minimum amount of capital per unit of un-

weighted assets may be viewed as a response to problems with the risk-based ratios. Avery and 

Berger‟s (1991b) data also suggested that the additional of the leverage requirement would improve 

the correspondence between risk and the regulatory capital standards, provided that this requirement 

is set high enough to be binding. However, the leverage requirement is imperfect as well.  

Merton (1995) shows that the same transaction can be financed in two different ways that lead to 

strikingly different leverage ratios, but do not affect the net worth or risk of the bank. Moreover, of 

the ratio is set too high, the extent of bank intermediation function may be inappropriately 

constrained.  

In addition regulatory capital based on leverage ratios may also have contributed to a significant 

reduction in the supply of commercial credit by banks. The leverage requirement in 1990 that 

                                                            
54 Quignon, Laurent 2011 “Basel III No Achilles‟ Spear” 
55 Quignon, Laurent 2011 “Basel III No Achilles‟ Spear” 
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mandated that banks hold capital of at least 3% against un-weighted assets gave incentives for some 

banks to shrink their asset portfolios. Moreover, because the amount by which the required leverage 

capital ratio exceeded 3% depend upon the bank‟s examination rating and the discretion of the 

regulator, banks may also have switched out of asset with high perceived credit risks, such as 

commercial loans and into safer assets such as Treasuries. It is sometimes alleged that supervisors 

became tougher on individual banks in the early 1990s and required higher capital-to-asset ratios 

even before the official leverage requirements were in place. 

Banks constrained by a leverage ratio would have an incentive to reduce the size of their balance 

sheets via sale or non-renewal of the assets with the lowest weights (the least risky in Basel terms), 

which would result in average regulatory risk. Frenkel and Rudolf (2010) emphasise that leverage 

constraint could encourage the transfer of assets on banks‟ balance sheet to the market or 

unregulated sector, limit hedging via derivatives and reduce financing.  

Other criticism against the application of the leverage ratio lies on the tremendous affect on the 

higher proportion of European Banks, which have less risky portfolios in Basel terms. Considering 

the tremendous affect of the implementation of the leverage ratio on the European Banks, the 

European Commissioner for the Internal Market told the European Parliament‟s Committee on 

Economic and Monetary Affairs to depend its implementation.  

The following part will discuss the optimal capital structure for the commercial banks, in which 

leverage ratio is one of the core analyses. 

5.6 Conclusion  

From our empirical analysis we can clearly argue that due to the financial crisis the cost of funding 

has increased for commercial banks and funding is not as easily accessible before the crisis. 

Additionally, we further argue that due to the financial crisis commercial banks now have stronger 

incentives to attain debt relative to new equity as the probability of undervaluation has increased. In 

addition the investors will also invest discriminately between solid and less solid banks. It is due to 

the fact that the recent financial crisis will make the investors‟ risk appetite to invest in banking is 

decreased. Funding structure will be more towards stable and long term sources such as capital and 

deposits. As a consequence, the median costs of capital and bond will increase accordingly.  

The financial crisis has further diminished liquidity and created insolvency for commercial banks. 

The response by regulators has been to increase capital requirements in Basel III and further restrict 

the liquidity ratio (through LCR and NSFR) and the Leverage Ratio. The increase in capital 
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requirements can be considered as a radical change in this current financial crisis that is increasing 

cost of funding for commercial banks. This is because debt financing is considered as cheaper 

financing relative to new external equity financing. As a result, the increase in capital requirements 

could potentially increase the overall cost of funding.  

We will further in our report assess how an increase in capital requirements will affect commercial 

banks overall cost of funding. Additionally, we will evaluate more specifically why commercial 

banks might prefer more debt financing in its optimal capital structure. 
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VI Commercial Banks’ Optimal Capital Structure 

This section will assess whether different capital structures affect the overall value of the 

commercial bank. We will further in this section assess the relationship between commercial banks 

cost of capital and its capital structure.  

The capital structure of an organization is defined as the mix of long-term debt and equity 

financing
56

. Major studies have been questioning how a different capital structure affects 

commercial banks financial stability, level of liquidity and ability to provide credits. More 

specifically a prominent study proved that the more equity commercial banks‟ have the probability 

of financial distress is reduced whereas the trade-off is a reduction in liquidity creation (Diamond 

and Rajan, 2005)
57

. However, the study findings have been criticized with other findings that prove 

that commercial banks with more equity in a crisis will have a stronger liquidity creation, stronger 

performance and higher abnormal stock returns
58

.  

The two strongest arguments for why commercial banks prefer debt and high leverage are that debt 

offers a tax shield and government guarantees in terms of implicit or explicit guarantees (e.g. 

deposit insurance)
59

. The tax shield enhances the value of the bank as the interest expense reduces 

total taxable income and thus the cost of capital is reduced. As a result, commercial banks are 

motivated to increase debt as savings in cost of capital further increase with more leverage. 

Additionally, the explicit and implicit guarantees protect commercial banks‟ creditors from a 

potential default of the bank. This makes it possible for creditors to almost offer a “risk free” 

borrowing rate to commercial banks. The government guarantee is enhanced if the commercial bank 

is “too big to fail” as it plays such a central role in the economy that governments must subsidize 

and bailout the major commercial banks in periods of crisis.  

In both of the arguments commercial banks prefer leverage because they diminish the overall cost 

of capital. However this decreased cost in capital for commercial banks has been argued to be a 

social cost for the society. This is because the tax shield reduces government revenue and the 

implicit government guarantee allows the commercial banks to increase risk-taking at the expense 

                                                            
56 Brealey, Myers, Marcus 2010 “Fundamentals of Corporate Finance 5th Edition” 
57 Diamond Douglas W. and Raghuram Rajan, 2005, “Liquidity Shortages and Banking Crises.” Journal of Finance,60 
58 Stephanie M. Stolz 2007– ”Bank Capital and Risk Taking” 
59 Sveriges Riksbank 2010:3 “ Economic Review” 
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of the government. The implementation of Basel III is actually the first treatment that will 

significantly question risk shifting and the government‟s role in terms of subsidizing debt. This is 

because the new Basel III capital requirements will diminish commercial banks‟ tax shields and 

more equity capital will increase commercial banks‟ covering of bank losses.  

There are other main arguments for why more debt is preferred in commercial banks‟ optimal 

capital structures. However, these following arguments have been highly criticized and have lead to 

the development of the prominent Modigliani and Miller theorem.  

One of the main arguments for why that debt is preferred is due to equity being more costly as 

investors‟ claims are more expensive than debt holders. The argument has been criticized in terms 

of its implication on total financing costs. This is because when commercial banks‟ increase its 

leverage it will not change its total financing costs as the total risk the bank is exposed to will not 

change. The resulting effect when commercial banks‟ increases its leverage is that it will only shift 

a larger proportion of total risk to its equity holders and the equity holders in turn will demand a 

higher required rate of return. The overall effect is that the value of the firm and cost of capital is 

not changed, as the decrease in total financing costs will be offset by a higher required return on 

equity.  

The second argument that has been highly criticized is based on that debt enhances return from 

equity
60

. This argument is related to the equation for Return On Equity (ROE):   

                    
    

      
                                           

The equation above tells us that commercial banks will increase its return from equity if they 

increase leverage, as long its return on assets is larger than its after-tax interest rate on debt. This 

signifies that shareholders have the potential to enjoy a high return from equity in “good times” with 

the trade-off of a low return from equity in “bad times”. The problem with this argument is in line 

with our criticism for the first argument; as leverage increases so will the shareholders risk 

exposure. However, we will further in our discussion section criticize if shareholders for 

commercial banks would prefer higher leverage levels to get a higher return on equity.  

To fully assess if equity or debt financing matters for commercial banks we will empirically test the 

Modigliani and Miller theorem in the US bank sector.  

                                                            
60 Sveriges Riksbank Economic Review – 2010:3 
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6.1 Testing the M&M Theorem  

The Modigliani and Miller theorem is a modern corporate finance theory that has been evident in 

many different industries. A prominent study by Kashyap, Hanson and Stein found that the required 

return on equity for commercial banks increases with the amount of leverage
61

.  This study finding 

provides evidence of the Modigliani and Miller theorem in the commercial bank sector.    

We will test the M&M theorem by regressing the US commercial banks‟ equity betas on its 

leverages ratio. In our CAPM section we calculated the beta equities for the largest commercial 

banks‟ (from 1997-2010). We will utilize the same data for this section. However, the data for the 

beta equities for the commercial banks will be average equity betas on a quarter bases. The leverage 

data for the US bank sector will be attained in a quarter basis from the bank‟s annual reports (from 

1997-2010). Leverage will be calculated by finding the asset to equity ratio (Total assets / 

Shareholder equity). As a result, the following regression model:  

                                 

The regression model above is a time series model. In order to have the complete relationship 

between the M&M theorem and the CAPM, the coefficient and the constant have to conform to 

expected values. Firstly, the intercept is expected to be zero in terms of the relationship between 

M&M and CAPM. This is because when there is zero leverage there aren‟t any assets returns that 

can be correlated with market returns. Thus, the value should be zero. Secondly, the coefficient is 

expected to have a positive value, as in terms of the M&M theorem, increasing leverage increases 

the equity beta. As a result we will test these following hypotheses for 𝛽1 and 𝛽2:  

Null hypothesis: HO: 𝛽1 = 0 

Alternative Hypothesis H1: 𝛽1 ≠ 0        

Null hypothesis:  HO: 𝛽2 = 0, Leverage has no effect of Equity Beta  

Alternative Hypothesis H1: 𝛽2 ≠ 0, Leverage is statistically different from zero.  

The amount of leverage of a bank influences its equity beta.  

 

 

                                                            
61 Kashyap, Anil K, Jeremy C. Stein, and Samuel Hanson, 2010, “An Analysis of the Impact of„Substantially 

Heightened‟ Capital Requirements on Large Financial Institutions,” 
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6.1.1 Empirical Results  

                                             

s.e.                                   1.67421                 0.00931 

t-values                             -0.32                     9.18   

p-values                     <.0001                   <.0001 

R
2= 0.8663  Adj R

2 = 0.8560   

From the regression output above we can observe that the coefficient is having the correct sign. 

However, the intercept is negative and not zero. The estimate for the leverage (B2) tells us that for 

every increase in leverage there is a 0.27 increase in equity beta. As well, the R-square value 

signifies that 86% of the equity beta movements are explained by leverage.  

For hypothesis testing, we will have to look at the t-values and its relation to the p-value. At a 5 % 

level of significance (α=0.05), the p-value of the constant is much higher. Thus, the intercept is 

insignificant and not statistically different from zero. However, at a 5 % level of significance 

(α=0.05), the estimated coefficient of the leverage is significant with its t-value. This is due to the p-

value showing a probability value that is less than the 5% level of significance, even less than 1% 

significance. Thus, the coefficient is statistically different from 0 (i.e. the null hypothesis is 

rejected). Time-series data is a type of data that typically is troubled with autocorrelation and non-

stationary. As a result, we face the risk of not having the best linear unbiased estimators, making 

our hypothesis testing not correct. We will further check for stationary and autocorrelation in our 

model. 

We can see in Appendix 6.1 that at a 5 % level of significance (α=0.05), the LM values are 

insignificant in all of the orders; even at 10% significance they are insignificant
62

. Thus, we accept 

the null hypothesis of no autocorrelation. 

Judging from our data, we don‟t expect a downward trend and the model has to include an intercept. 

Thus, we have to do a test on the model, random walk with drift: 

                 

The Dickey-Fuller test can be observed on appendix 6.2.
63

 By looking at the Tau value up to 1 lag, 

we reject the null hypothesis of non-stationary data at 5% significance level. As well, for 2 lags at a 

5% significance level we reject the null hypothesis .As a result, we have to conclude that we have 

stationary data. 

                                                            
62 Appendix– 6.1. SAS Output, LM Test 
63 Appendix– 6.2 Sas Output, The Dickey Fuller Test 
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The statistical tests on autocorrelation and stationary further prove that our hypothesis testing is 

correct and that the M&M is evident in the US bank sector.  

6.1.2 Conclusion 

Our regression model confirms that the full effect of the M&M theorem is clearly evident in the US 

bank sector as more leverage increases the equity beta for the bank. To signify the relationship 

between the CAPM model and M&M theorem we will have to see the total effect on the required 

return on equity. This will be achieved by applying our regression model to the standard formula for 

the CAPM model: 

                                                           

                                                                

The average leverage of the US commercial banks‟ in our study is 13. Assuming 4% risk free rate 

and market risk premium, the required return on equity is equal to:  

                       

With a leverage of 13 and the calculated return on equity above we attain the following required 

return on assets/weighted average cost of capital (WACC):  

   ⁄            ⁄          64 

The return of debt on the WACC formula above is assumed to be equal to the risk free rate due to 

the deposit insurance. By changing the leverage we will observe the M&M effect on the return on 

equity and WACC. If leverage would double in the bank sector, our regression model embraces that 

the return on equity would increase to 12.32% (=4% + (0.08 *26) * 4%). As a result, the WACC 

value will not change as the increase in leverage is offset by the return on equity and the WACC 

remains 4.32%(=1/26 * 12,32 % + 25 / 26 * 4%). This indeed confirms both the M&M proposition 

1 and 2 i.e. that the capital structure should not affect the WACC or the value of the commercial 

bank. This is because the increase in leverage is followed by an increase in equity beta and thus an 

increase in required return on equity. If the M&M propositions weren‟t evident, the return on equity 

wouldn‟t change. As a result the WACC would decrease by 16bps to 4.16% (=1/26*8,16% + 

25/26*4%).  

Our findings clearly signify that the M&M theorem is evident in the US commercial bank sector. 

                                                            
64 The formula for the required return on assets is from section 2.1.2 Modigliani and Miller 
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However, the M&M theorem has been criticized for being purely theoretical. This is mainly 

because markets are not perfect. More specifically, Modigliani and Miller have provided evidence 

that firms will optimize its capital structure by increasing its leverage due to the tax shield in 

taxes
65

. This has further been proved by a prominent study by Walsh and Ryan. They proved that 

1000 firms in the London stock exchange from 1984-1991 optimized its capital structure to the 

extent were the tax shield was maximized
66

. Further a study by Weichenrieder and Klautke have 

proved that leverage will increase by 1.4-4.6% for every 10% increase in corporate tax
67

. Overall 

the studies show that the optimal capital structure is strongly related to the amount of tax shield. As 

a result, even if our study shows that the total cost of financing will not change by the amount of 

leverage its still theoretical due to taxes being excluded. However, our M&M finding in this section 

is an important finding for assessing commercial banks optimal capital structures in the current 

financial crisis. This is because our study findings provided evidence that leverage will increase the 

equity beta and thus increase shareholders required return on equity.  

In our cost of funding section we found that the equity beta values has significantly increased in the 

period 2006-2010 due to the current financial crisis and that the probability of undervaluation of 

new equity has increased. Additionally we provided evidence that studies have forecasted that 

major commercial banks will not be able to satisfy the required return on equity in 2011. With our 

findings of the M&M theorem in the US bank sector we can clearly argue that in this current 

financial crisis an increase in leverage has the potential create further frictions in terms 

undervaluation of new equity. This is because if commercial banks don‟t satisfy the increase in 

required return on equity due to increase in leverage it could signify the undervaluation in new 

equity financing. However, what our M&M findings also signify is that if a commercial bank 

becomes better capitalized (i.e. attains more equity) it will decrease the equity beta and thus the 

required return on equity. This means that by decreasing leverage the commercial bank can actually 

diminish the probability of undervaluation of new equity financing. As a result, we argue that the 

increase in capital requirements in Basel III will significantly diminish frictions for new equity 

financing in the bank sector. One could argue that commercial banks have the potential to keep the 

high leverage levels by increasing its dividend payouts in order to satisfy investors‟ increase in 

required return on equity. The issue behind this approach is that the current financial crisis has 

decreased commercial banks retained earnings and thus made commercial banks more sensitive to 

bank losses. We will later in our discuss section more specifically discuss if shareholders and 
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commercial banks would prefer a dividend payout approach to an decrease in required return on 

return due by decreasing leverage.  

6.2 The Determinants of Banks’ Optimal Capital Structure 

Our analysis in the Modigliani and Miller section provided evidence of the theorem‟s propositions. 

The result signified that in a world with perfect markets the capital structure for commercial banks 

would be irrelevant. However in the real world there are market imperfections that in turn make the 

capital structure relevant for commercial banks. In this section we will analyze the market 

imperfections and other determinants that could affects banks capital structure decisions. More 

specifically, we want to analyze what determinants make banks to choose between debt and equity.  

Studies have shown that firms in mature markets with slow growth and strong/stable cash inflows 

will be more leveraged
68

.  Whereas firms that are in highly growing markets with strong growth 

opportunities will be prone to more equity
69

. The studies above were further embraced with studies 

proving that firms with high bankruptcy risk and fixed operating costs will have a lower debt 

whereas firms within markets with high entry costs and low bankruptcy risk will have higher debt 

levels
70

. The overall results from the studies can potentially explain why commercial banks have 

high leverage levels. This is because as the studies show the commercial banks could be highly 

leveraged as they are in mature and cash-rich markets with low bankruptcy risk and high entry cost. 

In the current financial crisis we observed that several major commercial banks‟ entered a 

deleveraging phase due to the market instability. The studies and the current financial crisis 

symbolizes that commercial banks‟ “target” debt levels are time varying and are affected by micro 

and macro-environmental factors.  

In order to find what factors will affect commercial banks‟ leverage levels and its optimal capital 

structure decisions we will conduct a regression model on the US commercial banks‟ sector. We 

will explain our model findings in terms of how the model variables are congruent with the trade-

off and pecking order theory. This means that our model will as well support us in finding how 

applicable the two theories are in the US bank sector.  

6.2.1 Conventional Leverage Model  

The data for the model is attained from the Federal Deposit Insurance database. The model sample 

is based on quarterly time series data from 2003-2010 that covers total average data of 517 of the 

                                                            
68 Meckling, Jensen and M.C. 1976 “Theory of the firm: Managerial Behaviors, agency cost and ownership structure “ 
69 Jensen. 1986” Agency cost and free cash flow, corporate finance and takeovers “ 
70 Maio, J.2005.”Optimal Capital Structure and Industry Dynamics” 



70 
 

largest commercial banks‟ in the US bank sector. The data was limited to larger commercial banks 

in order to avoid outliers in sample data. As a result, the banks chosen for the study all have more 

than 1 billion dollars in assets in the US bank sector. The variables chosen for the model were 

inspired by a study by Frank/Goyal(2003)
71

. The study analyzed the relative importance of 39 

determinants to capital structure decisions. We have chosen 6 determinants from the study that are 

most relevant for our study in terms of data availability. As a result, the following time series 

model:  

                                                                          

                                            

The model above is in first difference form due to the data being non-stationary and to avoid 

autocorrelation.  

The profitability variable is calculated by finding commercial banks‟ return on assets (i.e. Net 

income / Total Assets). The variable is an indicator of financial performance and strength of a bank. 

The trade-off and pecking order theory explain the significance of the variable from two different 

perspectives. The trade-off theory argues that banks with more debt are more profitable due to the 

tax shield. Additionally, a high return on assets decreases probability and cost of bankruptcy. As a 

result, in terms of the trade-off theory we expect a strong positive relationship between leverage and 

the profitability variable. However, several dynamic trade-off studies have shown contradictory 

findings where the relationship between profitability and leverage has actually been negative. If our 

model shows a negative relationship it will be congruent with the pecking order theory. As 

mentioned, the pecking order theory embraces that firms prefer internal financing to external 

financing. As a result, when a commercial bank becomes more profitable it will diminish external 

financing by utilizing the free cash flow to pay down debt. The resulting effect is that leverage is 

reduced.  

The tangibility variable shows us the tangibility of commercial banks‟ assets (i.e. fixed assets / total 

assets). The trade off theory argues that level of leverage is linked to the cost of financial distress. 

As a result, in terms of the trade-off theory, leverage and the tangibility variable should have a 

positive relationship. The reasoning is that an increase in tangibility enhances the guarantee that 

assets can cover debt. As a result, the cost of distress falls. The pecking order theory as well 

signifies a positive relationship. This is because an increase in tangibility will diminish the banks‟ 
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information asymmetry and this will in turn enhance banks‟ willingness to external financing. As a 

result, for our study we expect that the tangibility variable will have a positive relationship.  

The effective tax rate is calculated by dividing banks‟ tax charge with its taxable income. An 

increase in effective tax rate enhances the potential tax shield from debt. As a result in terms of the 

reasoning in the trade-off theory we expect a strong positive relationship between leverage and the 

effective tax rate. The pecking order theory doesn‟t really signify taxes as a major factor for capital 

structure decisions. However, in terms of the pecking order theory we would more expect a positive 

relationship than a negative. This is because an increase in taxes decreases profits and in turn 

retained earnings. Thus forces banks‟ to become more dependent on external financing. Overall, for 

our study we expect a positive relationship between the effective tax rate and leverage.  

The dividend payout ratio shows the ratio between total dividends to net income (i.e. dividends / net 

income). Modigliani and Miller adopted the irrelevance of capital structure in perfect markets. If 

this were the case in the real world, divided policy would be irrelevant as well. This is because the 

value of the firm would be unaffected by dividend policy as it will be balanced by a trade-off 

between issue or repurchase of stock. However, the real world has market imperfections that are 

reflected in a banks‟ dividend policy. The information content with changes in dividend payout is a 

topic that has been highly discussed.  

A prominent study by Benartzi, Michealy and Thaler (1997) clearly confirmed other studies on the 

information content behind dividend policies. With a sample constituting all the firms in the New 

York Stock Exchange and American Stock Exchange from 1979-1991 they found that a firm with 

increase in dividend payouts signals to the market that the firms past and current increase in 

earnings are stabile and permanent
72

. Whereas they found that a non-changing dividend firm with 

increase in earnings signals earnings instability and higher risk of earnings not being permanent. 

The study signifies that an increase in dividend payouts symbolizes a fall in firms‟ cost of financial 

distress to the capital markets and thus enhances investor confidence for the firm. As a result, in 

terms of the trade-off theory the dividend payout ratio should have a positive relationship with 

leverage. Dividend payout in terms of the pecking order theory is deemed as being linked with a 

firms‟ financing deficit
73

. This means that an increase in dividend payouts is due to higher financing 

needs externally. Following the pecking order, debt financing is the first in order and thus leverage 
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should increase. This further embraces a positive relationship between dividend payout and 

leverage for the US commercial banks‟ in our study.  

The growth variable signifies the relationship between a bank and its external economic 

environment. In general banks‟ are more interrelated with the external economic environment than 

firms.  This can be observed with the pro-cyclical behavior of banks with the GDP of an economy.  

As a result, a period where there is a growth in the economy we expect banks‟ profits to be more 

stabilized and bankruptcy risks are diminished. In terms of the trade-off theory we expect a positive 

relationship between growth and leverage. This is because the cost of financial distress is 

diminished. However, the pecking order theory embraces a negative relationship. This is because a 

growth in the economy stabilizes profits and enhances retained earnings for banks‟. As a result, the 

need for external financing diminishes. 

6.2.2 Empirical Results  

                                                                                        

                                                               

                        

s.e                             0.1464        0.1471       0.7353     0.0091     0.0061       0.0222 

t-values                     -1.55          -1.55         -0.35        3.10         3.32            2.62   

p-values                   <.1464      <.1471     <.7353      <.0091     <.0061      <.0222         

R
2= 0.6740 Adj R

2 = 0.5382  

Looking at the SAS output above for our regression model we can see that the only significant 

variables for our model is the effective tax rate, dividend payout and growth variable. The estimated 

coefficient for the effective tax rate and the dividend payout variable are significant at a 5 % and 

1% level of significance (α=0.05, 0.01), whereas the GDP variable is only significant at a 5% level 

of significance. The variables are all positively related with leverage. This means that for every unit 

increase in taxes, dividend payout and growth leverage increases by approximately 0.26 due to 

taxes, 0.02 due to dividend payout and 0.21 due to GDP. Even if the other variables are 

insignificant we can see that we have a strong model as the R2 value of 67% tells us that growth, 

taxes and dividend payouts explain 67% of the leverage changes for US commercial banks.  

The strong positive relationship between leverage level and economical growth further support that 

commercial banks‟ assets are strongly sensitive to changes in economical growth. This positive 

relationship between leverage and GDP has actually enhanced the pro-cyclicality issues in the bank 

sector. This is because when a highly leveraged commercial bank observes a fall in GDP it will 

protect its assets by deleveraging (i.e. paying off debt). As a result, this can diminish lending 
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capacity that in turn can enhance the decrease in GDP. Highly leveraged commercial banks‟ are 

almost forced to deleverage in downturns due to the increased risk of solvency. This is because the 

consequence of being highly leveraged is that a small decline in asset value can consume the 

commercial banks‟ first loss absorbing capital (i.e. equity). This is one of the main reasons why 

Basel III wants to increase capital requirements. The reasoning behind the increase in capital 

requirements is that if commercial banks‟ were less leveraged, then they would have more equity 

capital to absorb losses in a downturn. As a result, commercial banks‟ have the potential to be more 

liquid in a downturn and thus lending capacity will be protected.  

By our model findings we can observe that tax shields motivate commercial banks‟ to higher 

leverage levels. The advantage with commercial banks‟ exploiting the tax shield through higher 

leverage levels is that tax shields have the potential to diminish the overall cost of capital. The 

potential decrease in cost of capital will allow the commercial banks‟ to diminish borrowing rates 

and in turn potentially enhance investments and growth in the economy. This signifies that an 

increase in capital requirements has the potential to increase cost of capital and thus diminish 

growth in the economy. As a result, regulators have to question the trade-off between a potential 

increase in cost of capital due to increasing capital requirements and the potential pro-cyclicality 

effect on GDP due to high leverage. The current financial crisis and the pro-cyclicality issues have 

lead to a significant increase in capital requirements in Basel III. We will further discuss in our 

discussion section the impact of an increase in capital requirements on GDP. 

By our model findings we can further see that US commercial banks‟ dividends policy motivate an 

increase in leverage. When leverage increases shareholders have to bear a higher portion of the total 

financing risk. Hence, shareholders will require a higher required return on equity as proved by our 

study findings in the Modigliani and Miller section. There is an advantage with the positive 

relationship between dividend payout and leverage. This is because as a commercial bank increases 

dividend payouts it will endorse that its retained earnings will be able to satisfy investors‟ required 

return on equity. Therefore, the increase in dividend payout gives the possibility for commercial 

banks to further increase leverage. Additionally, an increase in dividend payout sends a positive 

signal to the capital markets in terms of strong retained earnings and thus has the potential to 

diminish frictions for new equity financing
74

. From a shareholder perspective the more leverage the 

bank acquires the more the shareholder gains. However, the potential issue behind the positive 

relationship between dividend payout and leverage is in fact the increase in leverage. This is 
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because as we have mentioned a highly leveraged commercial bank is more exposed to systemic 

risk. This is because even a small decline in asset value has the potential to wipe out shareholders 

money.  

Additionally, a downturn can further reduce commercial banks‟ retained earnings and thus force the 

commercial bank to decrease its dividend payout. This means that in a downturn a highly leveraged 

commercial bank faces a higher risk of not being able to satisfy investors‟ required return on equity. 

As a result, the bank will have to deleverage to account for losses. Therefore, the pro-cyclicality 

issue can be reinforced due to the positive relationship between dividend payout and leverage. An 

alternative approach by commercial banks‟ on dividend policy to diminish the issue would have 

been to keep retained earnings and issue more equity instead of debt funding. More equity would 

decrease the required return on equity and the commercial banks‟ in turn can retain more earnings 

to cover potential losses in a downturn and new investment opportunities. However, we will further 

assess the pros and cons with this approach in our discussion section.  

6.3 Conclusion 

In this section we provided evidence of the Modigliani and Miller theorem assuming perfect 

markets. This signifies that when assuming no market imperfections the capital structure of US 

commercial banks‟ is irrelevant. However when testing for market imperfections in our 

conventional leverage model we further found evidence that the capital structure is relevant for US 

commercial banks‟. 

From our conventional leverage model findings we further found evidence that the trade-off theory 

is stronger than the pecking order theory in explaining how different factors affect leverage levels 

decisions of US commercial banks‟. This is because in our model commercial banks‟ leverage 

levels are determined by dividend payout, tax level and growth in the economy. These factors 

relationship with leverage are in terms of the trade-off theory and not with the pecking order theory. 

This is because the pecking order theory doesn‟t include tax as a main factor for capital structure 

decisions and it comprises a negative relationship between growth and leverage. As a result, we 

conclude from our findings that when including market imperfections, US commercial banks follow 

the trade-off theory as they strongly balance leverage levels in terms of tax shield against the cost of 

financial distress. Our empirical results have further been evident in recent studies during the 

financial crisis. A study on capital structure by Miroslava Vicol (2010)
 75

 in the period of 2007-2009 
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during the financial crisis found more evidence of the trade-off theory than the pecking order for 

real sector companies in the US. Additionally, in a capital structure study by Ali, Akhtar and 

Sadaqat (2011)
76

 on the pecking order and trade-off theory they even found that commercial banks 

in Pakistan from 2007-2009 followed the trade-off theory more than the pecking order theory. 

A strong argument for why the trade-off theory is more evident is because the bank sector is highly 

leveraged. This is because commercial banks can strive for high leverage levels and strongly 

increase tax shields as the probability of financial distress is diminished by explicit and implicit 

guarantees provided by governments. This heavy reliance on debt financing follows the logic of the 

trade-off theory; banks will maximise tax shields until offset by the probability/cost of financial 

distress.  
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VII Bank Capital and Risk Management 

It is explored earlier that the traditional function of bank in reducing the frictions of transaction 

costs and asymmetric information is increasingly less relevant. Contrary Allen and Santomero 

argued about the increasing role of the bank intermediary as the facilitator or risk transfer and deal 

with the increasingly complex maze of financial instruments and markets. Consequently risk 

management has become a key area of intermediary activity
77

. 

Risk Management is considered as the main activity within the bank. In carrying out its essential 

role as the financial intermediary, banks ability to evaluate the riskiness of potential borrowers and 

in building well-diversified portfolios is crucial. This new function that the bank plays in 

relationship with risk management is unexplained by the intermediation theory. Thus Allen and 

Santomero argued that the facilitation of participation in the market on the day today basis is an 

important service provided by the banks
78

. Thus prompt by the intention to protect depositors and 

deposit insurance schemes from the consequences of inadequate or reckless portfolio by banks and 

to prevent systemic instabilities arising from large-scale banking failures, the BIS through its Basel 

Accords in essence prescribed that banks hold capital at least 8% of their risk-weighted assets 

(Basel I).  

It is almost impossible for the regulators to observe the asset choice or the characteristics of the 

banks‟ portfolio. As a result the committee then propose the revision on the Basel I, by setting up a 

regulatory structure that makes it incentive compatible for the banks to reveal their assets choices to 

the regulator by offering the banks to use their own risk management system in order to compute 

the capital that they are required to hold. In carrying out this matter, the committee propose the 

bank to move from standardized approach for credit risk capital charges to the new internal ratings-

based (IRB) and (AIRB) approaches. Hence these internal risk managements are subject to the 

regulators‟ approval upon their applications. In that way, the regulators will ensure that the amount 

of risk that the banks take is properly linked with the capital needed to cover the losses in the future. 

Regulators for example have discretion to set somewhat higher requirements for individual banks 

that are perceived to pose higher risks. 

Applying the Internal Ratings Based, the banks are encouraged to reveal private information about 

the risks in their loan portfolio by effectively reducing their capital requirements. Accordingly the 
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risk weight assigned to each commercial obligation is based on the ratings assignment, so that 

higher (lower) rated credit quality obligations have lower (higher) risk weights and therefore lower 

(higher) capital requirements, thereby mitigating the incentives to engage in risk shifting and 

regulatory arbitrage. 

Basel Committee on Banking Supervision validated that firms and banks can rely on their own 

internal VaR calculation to set their capital requirements. It confirms that as long as the banks‟ VaR 

were reasonably low, the amount of capital that the banks have to set aside to cover risks could also 

be low
79

. For this reason measuring the riskiness of the loan, credit risk is the main risk that the 

banks face. Credit risk is considered the largest source of risk for a bank. It is widely defined as the 

risk of loss arising from a borrower who does not make payment as promised (default risk).  

As a result risk management within the bank industry have to quantify the amount of capital needed 

to face potential losses deriving from the risks the banks is running and to develop  policies and 

procedures to better manage those risks. Value at Risk is the typical instrument used by most banks 

for this purpose. Therefore the following part will discuss briefly Value at Risk (VaR) model to 

measure the risk. It is due to the fact that the model is considered as one of the reasons that trigger 

the recent financial crisis especially through the banks‟ pro-cyclicality manner that is caused by the 

countercyclical risk weights used to compute capital requirements affect that the banks  

7.1 Value at Risk (VaR) 

Apart from the fact that the riskiness of the banks portfolios has become more complicated and 

challenging to measure (through the increasing usage of derivatives and securitization) the investors 

required the banks to quantify the market risk position in the financial statement and to the report to 

their board. 

7.1.1 The concept of Value at Risk (VaR) 

Value at Risk is a widely used risk measure of the risk of loss on a specific portfolio of financial 

assets. In the bank industry VaR is the widely used measurement to evaluate the expected and 

unexpected losses that may derive from the bank credit portfolio. While the expected losses are on 

average unavoidable losses that should be treated as a cost of being in the lending business and 

covered by adequate provisions, the unexpected losses are associated with unfavourable scenarios 

and should be covered by shareholder capital.  
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According to Saunders and Allen, value at risk (VaR) models seek to measure the minimum loss of 

a given assets or liability over a given time period at given confidence level (i.e. 95%, 97.5%, 99% 

and so on). Following is an illustration of a tradable instrument such as an equity share to describe 

the basic calculation of VaR of an asset a day after.  

Suppose the market price (P) of a share today is 80 USD, and the estimates daily standard deviation 

of its value (σ) is 10 USD. It is also assumed that the asset value‟s movement are normally 

distributed and with a 99% confidence level a 1% loss is expected once in every 100 days (or the 

one bad day has a 1% probability of occurring tomorrow). From the normal distribution probability 

list it is deducted that roughly 68% of return observations must lie between +1 and -1 σ form the 

mean, 95% of observation lie between +2 and -2 σ from the mean and 98% percent of observation 

will lie between +2.33 and 2.33 σ from the mean. With respect to the last, and in terms of dollars, 

there is a 1% chance that the value of the share will increase 80 USD +/- 2.33 σ (or above/below) 

tomorrow. Because σ is assumed to be 10 USD, this implies that there is a 1% chance that the value 

of the share will fall to 80 USD – 23.30 = 56.70 USD or below  

 Chart 7.1 The VAR of Traded Equity 

 

 

 

 

 

 

 

Source: Credit Risk measurement in and out of the Financial Crisis 

Earlier illustration has some immediate problems when used to measure the non-tradable loans. It is 

due to the fact that the current market value of the loan (P) is not directly observable because the 

loans are not traded and additionally there is no time series to calculate σ volatility of P. In order to 

ease the problem Credit Metrics, that was first introduced by J.P. Morgan, is used to value the risk 

of non-tradable assets such as loans and privately placed bonds. The valuation is based on the : 
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 Available data on a borrower‟s credit rating 

 The probability that the rating will change over the next year (the rating transition matrix) 

 Recovery rates on defaulted loans 

 Credit spreads and yields in the bond or loan market 

In calculating or predicting the possible loss of loan in the following year rating transition matrix is 

used to estimate the possible transition of the borrower in the following year. There is some 

probability that the borrower will be upgraded (i.e. to A) or will be downgraded (i.e. to CCC or 

even default, D)  

The more detailed discussion on the percentile measurement in VaR is beyond the scope of this 

project and further elaboration can be referred to Saita‟s “Value at Risk and Bank Capital 

Management”. or Saunders and Allen‟s “Credit Risk Measurement in and out of the financial 

crisis”. 

7.1.2. Criticism of VaR 

Bank are said to behave in a pro-cyclical manner as their actions tend to reinforce the momentum of 

underlying economic cycles – their lending, credit rating policy and provisioning practices move in 

correlation with the economy short-term business cycles. The banking sector tends to increase the 

impact of a business cycle by intensifying lending during economic booms and by imposing loan 

restrictions during economic downturns. During an economic boom, banks tend to be excessively 

optimistic about the economy and hence their customers‟ position. Banks advance loans against 

poorer collateral (possibly overrated due to assets price bubbles created during the cycle) reduce the 

applied risk premium and allocate consequently less loan-loss reserves to cover expected risks. 

Market participants behave as if risk declines during the upswing phase and rises only as the 

downswing sets in.  

According to Gonzales this is caused mainly by difficulties in measuring the time dimension of risk, 

often leading to risk being underestimated during boom times and overestimated during recession. 

At the same time, there is usually an upsurge in banks‟ profitability during an economic boom. 

Subsequently, banks‟ pro-cyclicality during an economic upturn contributes to rapid credit growth, 

the rise in collateral values, artificially low lending spreads, and a decline in a loan loss provisions. 

On the other hand, the opposite is true during an economic downturn. When business cycles trend 

down and the optimism exhibited during a cyclical upswing vanished, formerly hidden shortcoming 

become suddenly visible. At such times, banks will typically behave in a way that further 
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aggravates the situation - responding, for instance, with an excessive cutback in lending, which can 

result in a credit crunch, or setting up disproportionately large loss provisions, which can undermine 

their profitability and worsen their capital situation
80

.  

It is claimed that VaR-risk method has exacerbated the volatility during summer 1998. This claim is 

illustrated by the VaR‟s “vicious cycle “hypothesis. Exogenous volatility shock i.e. Russian default 

is argued to increase VaR measures. It is due to the fact that commercial banks subject to the VaR-

based capital adequacy requirements. An increase in assets‟ VaR will lead the banks to raise 

additional capital or to cut positions so as to decrease VaR. Hence since raising capital is not 

feasible in a short notice, commercial banks will presumably cut positions, which can provoke sales 

that will further increase volatility.  

The moral hazard problem is also accused to be one of the main factors that can exaggerate the 

VaR vicious cycle. In competing with other financial institutions and maximizing profits, banks 

switch the approaches used to measure their portfolio assets. According to Gonzales, Jose Ernesto 

banks that specialize in low risk-lending tend to adopt IRB approach while banks that specialize in 

high risk lending tend to adopt standardized approach. In addition, “cherry picking method” is 

another internal interest taken by the banks to exploit the divergences that can arise between the 

portfolio true economic risks and the Basel Accord measure of risk. In order to boost the bank‟s 

return on equity a bank may decide to initiate fewer BBB-rated in favour of more BB-rated loans. In 

this case, the bank‟s total risk weighted assets and regulatory capital ratios would appear 

unchanged, even as its overall riskiness is increased. Thus investing in the lower rated loans that 

aim to result in the higher return can also result in the higher loss. Consequently investing in such 

lower rated loans can contribute to the exacerbating of the VaR‟s vicious cycle as illustrated as 

follows:  
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Chart 7.2: VaR Vicious Circle Hypothesis 

 

 

 

 

 

 

 

 

Source: own illustration and Fallacies about the effect of markt risk management system  

Gaining the perception that Basel Accords‟ capital ratio is pro-cyclical, evidence from Spanish 

panel data over the period 1986 – 2000  being studied by Ayuso, Perez, and Saurina show that on 

average capital requirements have only been binding for very few banks in their sample. They 

further claimed that capital held by the banks in excess of the capital required by regulators have 

varied counter-cyclically. Bearing in mind that the data analyzed (period 1986 -2000) was from the 

application of Basel I where the capital requirements that were more or less insensitive to the risk 

from corporate lending. If it carries over into the latter version of Basel Accords that are more 

sensitive to the riskiness of the assets the earlier claim about the pro-cyclicality of the new risk-

weighted capital regulation may be exaggerated. Jorion confirms the finding that there is no 

evidence to support the assertion that VaR-based risk management systems destabilize the financial 

system. He provides new evidence that VaR-based regulatory capital charges for commercial banks 

cannot plausibly be blamed for the volatility of 1998. Market risk charges move very slowly in 

response to changing market conditions, due to the averaging over the last sixty days and slow 

updating by the Basel rules. 
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7.1.3 CAR of the US’ Commercial Banks 

In order to study the development of the Capital Adequacy Requirement in US‟s commercial banks 

we then calculate and illustrate the development of the CAR within the US‟s commercial banks 

(with around 6453 institutions data pooled) from period 1992 to 2011 (quarterly based) as follows. 

Diagram 7.1: CAR of the US’ Commercial Banks from 1992 to 2011 

 

Source : own illustration based on the data deducted from FDIC 

It is obvious that the capital holds by the commercial banks in US are in excess of the minimum 

capital requirement of 8%. Some experts argue that economic capital is more important than the 

regulatory capital in running the business. Thus earlier investigation showed that economic capital 

and regulatory capital needed to hold a 100 million USD loan are 14.80 million and 7.43 million 

USD respectively. In addition, according to Slovik and Cournede, banks tend to hold more capital 

than required by regulators in order to get a better credit rating and gain a more favourable access to 

credit markets.  

This particularly tends to be true for smaller-sized banks and for banks operating in developing or 

emerging markets. (Evidences from the US‟s commercial banks with the assets less than 100 

million USD compare with those with assets more than 1 billion USD can be depicted in the 

attachment). US‟s Commercial Small Banks‟ CAR during the observation period has a mean value 

of 18% compare to the large-size bank with mean value around 12% (see table 7.1). As a result the 

finding can confirm the assumptions that banks in running their business rely more on the 
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market/economic capital than the regulatory capital. Small-sized banks with their restricted 

resources, applied the standardized, much less risk sensitive approach in measuring its credit risk 

exposure. The higher CAR among the small-sized US Commercial banks also show that they are 

high-risk taker in running their business. On the contrary, the large-sized banks applied a very risk-

sensitive IRB approach. Rime explained and proved this difference by arguing that competing in the 

same loan market, the sophisticated/large-sized banks specialized in low risk borrowers and 

unsophisticated/small-sized banks specialized in the high-risk borrowers. Lower CAR ratio can also 

be evident of the lower risk-taking tendency among the large-sized commercial banks in US.  

The intuition for this result, according to Rime, is that with Basel II large-banks enjoy a competitive 

advantage in the low-risk segment, where they have to hold less capital than their small-sized banks 

competitors. These risk-reallocation effects imply a trade-off between the capital adequacy of large 

banks and capital adequacy of the small banks. Consequently the risk sensitivity of the IRB 

approach improves the capital adequacy of sophisticated banks, but it leads to deterioration of the 

capital adequacy of the small banks as their increased risk taking is not appropriately reflected by 

the standardized capital requirement. The result according to Rime is an ambiguous effect on 

financial stability. Further elaboration and study on this matter can be accessed through Rime‟s 

article (2005)
81

. Furthermore Hendrickson and Nichols argue that small-sized banks are often less 

diversified and subject to geographic risk that does not plaque larger banks in US. Small sized US 

commercial banks are especially restricted from geographic expansion
82

.  

Countercyclical tendency to hold capital among the commercial banks are also slightly observed 

through the graph‟s development where CAR was just around 12% prior to the financial crisis 

(upswing part of the economy) and increase proportionally after the crisis 2007 onward (downswing 

part of economy). Thus the riskiness of the banks‟ assets increases significantly in the following 

graph. The tendency can justify the higher funding costs elaborate earlier in the previous part.  

The presence of the countercyclical within the US‟s commercial bank during the observing period 

of 1992 to 2011 (in fulfilling the Capital Adequacy Ratio (CAR) is analyzed as follows. Observing 

US‟ GDP growth during the observing period it was notice that 2008 is the period where there is a 

negative growth/financial crisis in the US economy (a graph and data of US‟ GDP growth can be 

seen in the appendix). Consequently the following simple model is constructed to comprehend the 

                                                            
81 Rime, Bertrand.2005 “Will Basel II Lead to a Specialization of Unsophisticated Banks on High-Risk Borrowers?” 
82 Hendrickson Jill, Nichols Mark W. 2011. “Small Bank Performance: The Case of U.S. Commercial Banks” 
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relationship of the CAR and the regulatory capital of tier 1 and 2 by assigning the downturn period 

of the economy 1 or 0 otherwise/for the positive growth of the US‟ GDP. 

                                                     

 D = 1 for observation of 2008‟s negative GDP‟s growth in US (downturn of the economy)   

    = 0 otherwise for observation period from 1992 to 2011 where there is a positive GDP‟s growth  

Gaining the US‟ economic cycle where negative GDP growth is considered the downturn period 

and other positive GDP growth is considered positive period, we then apply it to the regulatory 

capital of the commercial banks in US. As the dependent variable we use Capital Adequacy Ratio 

and as the independent variable we use the two tiers of capital and a dummy variable to test the 

cyclicality of the regulatory capital. The result from the SAS program is depicted as follows: 

                                                                           

s.e. 0.002  9.274E-12   3.749E-11   0.002 

t-values50.92  9.75    -7.85    2.06 

p-values<.0001  <.0001    <.0001    0.0455 

R
2= 0.7383 Adj R

2 = 0.7187   F-value=37,61  p-value= <.0001  

 

The equation result shows a significant value of the dummy variable of the countercyclical or 

downturn of economy affect on the CAR. Even though the R-square and F value are relatively low, 

the model as whole is significant. As a result the equation proves that US commercial banks are 

countercyclical in holding CAR as some experts have argued earlier. Consequently Basel 2.5 and 

Basel III try to deal with the problem of pro-cyclicality of the based risk management by calculating 

the VaR based on the one-year period horizon. 

 

To investigate the counter-cyclical nature of the capital in the small-sized banks and large-sized 

banks some models are constructed in accordance to the earlier findings of Rime. Rime founds out 

that small-sized banks will have more high-risk borrowers in their portfolio and large-sized banks 

will have lower-risk borrowers. Thus based on the nature of the high-risk borrowers and the 

application of the VaR‟s “vicious cycle” to measure the riskiness of the portfolio, it is assumed that 

the capital will be much more significant for the small–sized banks than the large-sized banks. 

Furthermore in order to avoid the dummy variable trap we are omitting the intercept term. Thus the 

result gained from the SAS linear regression analysis can be deducted in the appendix (SAS Output 

7.1): 
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The linear regression results comply with earlier assumptions that the capital is counter-cyclical in 

the small-sized banks and only slightly significant variable to explain the large-sized banks‟ capital. 

This tendency can be justified by the earlier findings that small-sized banks are high-risk taker 

banks compare to the large-sized banks. Consequently the deterioration or the down-grade of the 

small-sized banks will make them require higher amount of capital to be able to comply with the 

regulatory capital requirement. The vicious cycle of the asset‟s downgrade make the small banks 

tend to hold capital counter cyclicality. On the contrary this finding can be lightly observe among 

the large-sized banks during our observation period 

7.2. Bank Capital Regulation and Risk Taking 

Understanding the internal measurement of the risk within a bank through the VaR method, this part 

will analyse how the increase in the minimum capital requirement will affect the bank risk taking. 

Earlier it is elaborated that the eligible minimum capital ratio of the common equity will increase 

proportionally from 2% to 4.5% from January 2015.  

The central issue upon the enforcement of higher capital ratio is whether the enforcement will gives 

banks greater incentives to increase asset risk, thereby partially or even fully offsetting the effect of 

a higher ratio on default risk.  

The major criticism of the regulatory attempts to raise bank capital ratio in the 1980s is that these 

efforts ´drove banks to seek out more risky activities‟ claim to exacerbate the problem of risk-taking 

appears to be held widely among commercial bankers and is evident in the financial press as the 

academic. The criticism can for instance be deducted from William McDonaugh vice chairman of 

First National Bank of Chicago who says that: 

“... the proposal could lead banks to take on riskier business to compensate for the lower returns 

they would almost assuredly get by having to maintain more capital”. 

 

This has been further supported and researched by experts such as Koehn and Santomero (1980), 

Keeton (1988) and Kim and Santomero (1988). Using utility maximization models they show that 

an increase in the required equity-to-asset ratio might either increase or decrease the portfolio risk 

chosen by a bank. If equity is relatively expensive, risk-averse bank owners may choose to take part 

of their loss from a higher equity requirement in the form of an increase in risk by choosing a higher 

point on the risk-expected return frontier. In effect, they may respond to a forced reduction in 

leverage risk that lowers expected return by choosing a portfolio with higher risk and higher 

expected return.  
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In contrast, in a recent article Keeley and Furlong, for example, show that the previous studies using 

such a framework are internally inconsistent and the models cannot be used to support the 

conclusion that “higher bank capital ratio can lead to great risk-taking”
83

. Through the state-

preference model used by Keeley and Furlong (1989), they analyze how the portfolio and leverage 

decision of an insured bank that maximizes its current value (the market value of its equity). Hence 

through the model they can proof the following: 

 Higher bank capital ratio/lower leverage does not lead value-maximizing banks to increase 

asset risk, as long as regulators do not also relax effort to limit asset risk and size. On the 

contrary more stringent capital requirements reduce the gains to a bank from increasing the risk 

of its asset portfolio.  

 A value-maximizing bank will meet higher capital ratio requirements in part by raising capital 

rather than merely by retiring debt. In this way the bank maximizes its volume of assets and 

thereby the value of the deposit insurance subsidy (further elaboration on it can be assessed in 

the discussion). 

A more detailed elaboration on the model can be accessed through their note “capital regulation 

and bank risk taking” 

7.2.1 Capital regulation and US Commercial Bank’s Risk Taking 

Gaining the findings or evidences from Furlong and Keeley (1989) this part will try to discuss the 

relationship of the capital and risk taking within the US Commercial banks industry. In order to 

understand the relationship between the Capital Adequacy Requirement (CAR) and the regulatory 

capital in the bank (Tier 1 and 2 capitals) and the Risk taking by banks (RWA) the following model 

is built. The model is in the first difference form due to the data being non-stationary and to avoid 

autocorrelation. 

Δ                                                              

The result from the SAS program is constructed as follows  

For all US’ National Commercial Banks 

 

                                                                     

         

                                                            
83 Stolz, Stephanie M 2007 “Bank Capital and Risk-Taking” 
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s.e. 0.000  1.073E-11   4.720E-11   1.925E-12 

t-values-10.03  23.68    5.96    -11.22 

p-values <.0001  <.0001    <.0001    <.0001 

R
2= 0.9964 Adj R

2 = 0.9962  F-value= 3715.76   p-value = <.0001 

 

The model results are all significant at the 95% confidence level, and the variables analyzed are 

significant with P-value at a 5% level of significance α=0.05. 

Furthermore in line with the earlier investigation on the model that used time series data 

autocorrelation and non-stationary are also investigated. The presence of autocorrelation is tested 

through the LM-test. The result of the LM test shows that LM values are insignificant in all of four 

orders. Consequently we accept the hypothesis of no-autocorrelation.  

Additionally to investigate whether the model is stationary (not the model, the variables?), Dickey 

Fuller test is utilized (a unit root test) with the null hypothesis of H0=Non-stationary data and 

H1=stationary data. Judging from the data on CAR the Dickey Fuller test is tested by including an 

intercept meant to test random walk with drift.  

                 

The result of the test can be seen in the appendix, thus with the critical value of sample size of 44 

(50) and the constant included at the 1% and 5% of -3.58 and -2.93 the Tau value of the test (0.58 

for the first lag and 0,72 for the second lags) we cannot then rejected (accept the null hypothesis) of 

the model (SAS Output 7.1.1). Consequently, it is concluded that we are dealing with stationary 

data, whose value can be approved. The result of the small-and large-sized US commercial banks 

can be deducted in the appendix (SAS Output 7.1.3). 

The sign of the variables are as expected and suitably in accordance with the moral hazard theory 

that predicts when there is an increase in the regulatory CAR, it will force banks to increase capital 

(Tier 1 of the regulatory capital) and either increasing or decreasing risk (Koehn and Santomero 

1980; Furlong and Keeley 1989). From the SAS-output gained in the appendix, one can deduct that 

large-sized US commercial banks have decreased their risk-taking when the CAR increase. 

However this tendency is unobservable among the small-sized US commercial banks. The SAS 

output result show that they will instead increase their risk taking through positive sign of the 

RWA‟s variable. The results can presumably navigate the regulators in carrying out their 

supervisory role.  

The models outcome is also in accordance with the capital buffer theory. The capital buffer theory 

predicts that as long as bank‟s capital buffer remains positive after the increases in the regulatory 
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minimum, bank continue to choose the lowest possible assets risk. This finding is driven by the 

simplifying assumption that there is no trade-off between asset risk and expected earnings. With 

such a trade-off, according to Stolz, the following adjustment is predicted: an increase in the CAR 

decreases bank‟s capital buffers, thereby increasing their risk aversion (this theory is closely aligned 

with the trade-off theory investigated earlier). If banks cannot adjust risk instantaneously, banks 

stretch the necessary decrease in asset risk over several periods. At the same time, banks rebuild 

capital toward optimal capital levels. The increase in capital decreases bank‟s risk aversion, and, 

thus, increases optimum risk levels. As soon as actual asset risk and desired asset risk are equal 

again, the bank again increases both capital and risk until it reaches the optimum capital level. 

Hence, the extended Milne and Whalley (2001) model predicts that bank first increase capital and 

decrease risk after an increase in the regulatory minimum and after a period of adjustment when 

banks have rebuilt their capital buffers to some extent, increase both capital and risk
84

 

7.2.2 The relationship between CAR and ROE in US Commercial Banking 

Prior to the discussion of the increase of capital requirement (CAR) and ROE this part will illustrate 

the relationship between the two designates. In terms of the Modigliani-Miller theorem an increase 

in capital requirements signifies a decrease in required return on equity as total risk is shared 

between more shareholders. However, studies have proven that an increase in capital requirement 

can actually lead to higher return on earnings. More specifically, Berger‟s findings of around 

80.000 US Commercial banks on the yearly based in the mid to late 1980s found that book values 

of CAR and ROE are positively related and this relationship is both statistically and economically 

significant
85

.  

 

In order to find the relationship between CAR and ROE in US Commercial banks during our 

observation period 2002 to 2011 the following analysis is conducted on the quarterly based data. 

The aim of this analysis is to figure out the dynamic movement between the CAR and Earning 

through ROE variable during the pre- and post-financial crisis.  

 

Based on the Berger‟s usage of “Granger Causality Test” to explain the relationship between higher 

CAR and ROE, the same method will be used. In applying the Granger Causality Test our starting 

point or question to be answered is “is it CAR that “causes” the ROE (CAR→ROE) or “is it the 

ROE that “causes” CAR (ROE→CAR). While the latter Granger-causality relationship is assumed 

                                                            
84 Stolz, Stephanie M 2007 “Bank Capital and Risk-Taking” 
85 Allen N. Berger.1995 “The relationship between Capital and Earnings in Banking”  
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to be positive from earning (ROE) to capital (CAR) which is consistent with the hypothesis that 

banks retain some of their marginal earning in the form of equity increase. The set of data used also 

show this positive relationship from ROE to CAR especially among the small-sized banks and all 

commercial banks in US and lightly observable among the large sized banks. Thus at the 95% and 

99% level of confidence the relationship is positive and can also be concluded at this level of 

analysis as positive since our main concern of analysis is at the 95% level of confidence.  

 

It is the first/earlier causality that is investigated in this part and interests us most. In addition higher 

R
2
 value and F value of the (CAR→ROE) equation will make us look deeper into this Granger 

causality relationship. In investigating the relationship a simple two variable empirical model is 

constructed, since our interest in testing causality, we do not need to present the estimated 

coefficients of the following model constructed (see in the appendix 7.1.4 SAS Output/ Equation). 

 

     ∑   
 
          ∑         

 
         

 

CAR= Capital Adequacy Ratio: Tier 1 and 2 risk-based capital divided by the total risk weighted assets: 

ROE= Return on Equity: ratio of net income to total equity. 

 

In performing the Granger-causality test some steps from Gujarati and Porter‟s Basic Econometric 

is followed
86

. Firstly we gain the      from the restricted regression of the CAR on all its lagged 

terms. Secondly we obtain the        from the unrestricted regression of CAR on its own lagged 

terms and also ROE. Thus the null hypothesis to be tested is: 

 

                                                                       or   

                                                                                     

 

To test this hypothesis, we apply the F test given by the following equation. 
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          ⁄
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86 Gujarati, Damodar and Porter, Dawn  Porter 2009 “Basic Econometrics 5th Edition” 
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Following is the result of the all commercial banks in US  

 

Direction of Causality          F Value Decision for 95% level of 

significance 

All US Commercial Banks 6413 

institutions 

38,79 Reject 

All Commercial Banks Assets less than 

100 M USD (2264 institutions) 

2,2409 Do Not Reject 

All Commercial Banks Assets more than 

1 B USD (517 institutions) 

44,334 Reject  

 

If the computed F value exceeds the critical value at the chosen level of significance we reject the 

null hypothesis in which case the lagged ROE term belong in the regression
87

. From the list /the 

result chart above it can be concluded that in All Commercial Banks national and All commercial 

Banks Assets more than 1 B USD, the higher CAR “granger cause” the increase or positively 

correlated with the earning (ROE). However, this tendency is not found among the small-sized 

commercial banks in the US during the observation period.  

 

The positive relationship between the higher CAR and earning among the commercial banks in 

1980s Berger offered some hypotheses clarification. One of the justification from the expected 

bankruptcy costs hypothesis explain that the large exogenous increase in the probability of bank 

failure in 1980s left many banks at least temporarily below their optimal capita levels – the levels 

that maximize value by balancing the expected deadweight costs of bankruptcy and financial 

distress with all other factors affecting optimal capital. Banks that raised their capital toward their 

new, higher equilibriums had better earnings than other banks through lower interest rates paid on 

uninsured debt. This is because higher capital reduces the probability that uninsured debt holders 

will have to bear the administrative, legal and asset devaluation costs of bank failure and therefore 

lowers the required premium on uninsured debt.  

                                                            
87 The critical value of the simple model constructed for 1df of numerator and 40 df of denominator are 1,36;2,84;4,08; 

and 7,31 respectively for the significant level of 75%,80%, 95% and 99%  



91 
 

The capital-earning relationship that changed from the 1980s and to the early 1990s and (the recent 

result gained through the thesis) is likely to continue to change as bank risk, regulatory policies, and 

earnings change. Hence under the expected bankruptcy costs hypothesis, it may be predicted that 

the capital-earnings relationship is more likely to be positive when banks are riskier and when 

capital is relatively low). Even though it is difficult to determine exactly when capital is below or 

above its optimal level. Thus along with Berger‟s remark, we note that our results are gross 

statistical associations based on the historical data that do not necessarily prove economic causality. 

Even more to suggest the implausible policy conclusion that an optimizing bank that is forced to 

increase capital will be better off (higher Earning/ROE). However, the findings can be taken to 

suggest that for an observably risky bank, such capital increases may result in reduced expected 

bankruptcy costs and lower interest expenses that may offset a significant part of any loss in 

earnings
88

. Furthermore the findings may be useful for determining which among the various 

theories are consistent with the data and furthermore to the Basel III application for higher CAR 

 

7.3 Conclusion 

Capital regulation based on the Basel Accord advises that banks hold capital in proportion to the 

amount of the risk they take. Based on the CAR calculation of the US Commercial Banks from 

1992 to 2011 we concluded that the economic capital, which is high for small-sized banks and 

around the same level as the BIS‟ Minimum Regulatory Capital for large-sized banks, is more 

important for the bank to hold than the regulatory capital in running their businesses. Consequently 

the impact of the capital buffer theory, that predicts banks hold safety cushions above the regulatory 

capital requirement, can be proved for the US Commercial Banks small-sized banks capital buffer 

and lightly observables among the US Commercial Banks large-sized banks.  

The effort to measure the bank portfolio riskiness becomes more complicated and challenging to 

measure. To illustrate the complication in measuring bank risk taking, a VaR concept is illustrated 

and tested on the assumption to aggravate pro-cyclical phenomena during the recent financial crisis. 

The model constructed to observe the counter-cyclical movement of the regulatory capital show that 

the small-sized banks had been counter-cyclical in holding capital regulatory while such kind of 

phenomenon is lightly observable among the large-sized banks. Thus the main concern of this part 

is “how the higher capital regulation will affect the risk taking of the banks”. As a result, based on 

the quarterly data from the US Commercial Banks from 1990s to 2011, it shows that higher CAR 

                                                            
88 Allen N. Berger.1995 “The relationship between Capital and Earnings in Banking”  
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will make the bank decrease their risk taking among the US commercial banks. It is due to the 

negative coefficients of the Risk-Weighted Asset (RWA), the significance of the variables and the 

model as a whole
89

. A historical data evidences for large-sized commercial banks in the US found 

out that higher capital will increase or cause the increased in earnings (ROE). The empirical 

findings were in terms of the “bankruptcy costs hypothesis” and signify that increase in capital 

requirements offers higher earnings for commercial banks. The question rise however will be 

“would shareholders agree on diluting shares in order to share higher and more stable earnings 

with more(new) shareholders?” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            
89 The significant negative RWA‟s coefficients among the small and large sized US Commercial banks equations are 

also approved. 
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VIII Discussion 

Commercial banks high level of leverage implies that a significant level of debt funding composes 

the optimal capital structure. However, the increase in capital requirements in Basel III embrace that 

regulators deem that commercial banks‟ high level of leverage is not privately and/or socially 

optimal. As a result, we will in this section discuss and assess if the increase in capital requirements 

is privately and/or socially optimal for the commercial banks‟ capital structure.  

8.1 Increase in capital requirements and the ROE   

In our Modigliani and Miller section we provided evidence for that the required return on equity 

falls with more equity. This is because we found that the equity beta is positively correlated with 

leverage. If a regulator would assess our M&M findings we would expect that the regulator would 

recommend an increase in capital requirements as commercial banks can decrease its shareholders 

exposure to systemic risk. However, the increase in capital requirement is an approach that 

shareholders could potentially dislike. The shareholders‟ perspective is in line with a saying that 

was “written in stone” for our modern corporate finance classes i.e. that organizations should 

always maximize shareholder value. As a result, if commercial banks can maximize shareholders 

return on equity why would existing shareholders prefer a lower return on equity?  

The problem with maximizing shareholder value in a bank is that commercial banks‟ have illiquid 

assets that are strongly correlated and pro-cyclical with the economy. As a result, a small decrease 

in asset value due to a downturn can consume shareholders equity in a highly leveraged commercial 

bank. The increase in capital requirements for shareholders means that in “bad times” they will have 

higher return on equity but a lower return on equity in “good times” relative to a highly leveraged 

commercial bank. However, this signifies that commercial banks‟ have to own more of the 

downside risk, as commercial banks have to reduce the risk of default by creating cushions at its 

own expense. This creates a potential disincentive especially for “too big to fail” commercial banks 

to acquire equity because by being highly leveraged the bank could have relied more on explicit 

and/or implicit government guarantees to protect it from the downside risk. As a result, commercial 

banks may be more willing to satisfy higher required return on equity than the following downside 

risk with more equity.  

In our empirical model on the factors that affect leverage we observed that dividend payout has a 
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positive relationship with leverage. These findings further suggest that commercial banks are 

willing to utilize retained earnings to increase leverage and satisfy higher returns on equity for its 

shareholders. The commercial banks existing shareholders would indeed prefer this approach 

against a dilution of its existing shares. The problem with this dividend payout approach is that the 

decrease in retained earnings increases the risk of default for the commercial banks creditors. This 

is because in a potential financial distress the commercial banks will have less retained earnings to 

satisfy the creditors‟ claims. Additionally, as managers act on shareholders‟ behalf there is potential 

risk that “too big to fail” commercial banks will conduct excessive risk-taking on the potential 

losses of creditors.  This risk is further enhanced, as creditors/depositors don‟t have strong 

incentives to monitor commercial banks. First the depositors do not have a need to monitor banks as 

they are embraced by the deposit insured and the incentive is further reduced as commercial banks 

create liquidity transformation for the depositors. Secondly, creditors in “too big to fail” are 

discouraged to monitor due to the implicit government guarantees. As a result, commercial banks 

have an incentive to increase asset risk and decrease capital
90

.  This phenomenon is known as the 

moral hazard problem. However, if the government‟s guarantees were not evident the commercial 

banks‟ creditors would potentially have stronger incentives to monitor and the increase in asset risk 

by commercial banks‟ could have been offset by higher lending rates from creditors. The 

commercial banks‟ shareholders in turn don‟t have an incentive to “regulate” the moral hazard 

problem as its required return on equity is satisfied. They even have a stronger incentive to 

reinforce the moral hazard problem. Additionally, in most cases managers are reinforced to go 

against creditors and to take the necessary steps to achieve higher leverage levels as their manager 

compensation is positively correlated with the return on equity. Overall, the high return on equity to 

shareholders due to high leverage signifies that there is a risk that commercial banks could 

potentially create risk shifting to creditors and thus the governments.  

The dividend payout approach and moral hazard problem signifies that when commercial banks are 

highly leveraged the potential social cost could increase due to risk shifting. The dividend payout 

approach and moral hazard problem can also create further social costs in terms of underinvestment. 

This is because a downturn strongly decreases the asset value of a highly leveraged commercial 

bank and in turn it can become over-leveraged. As a result, more of its investments will embrace 

returns to creditors and this in turn reduces positive NPV investments for its shareholder. This issue 

                                                            
90 Stephanie M. Stolz 2007.”Bank Capital and Risk Taking: The Impact of Capital Regulation, Charter Value, and the 

Business Cycle”, P. 21 
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is known as a debt overhang
91

. The issue of debt overhang could potentially force the commercial 

bank to under invest and further enhance the pro-cyclicality uses in a downturn. In this situation it 

would be viable for commercial banks to issue equity in order to dilute existing shareholders‟ value 

and thus diminish required return on equity. We even found evidence in our empirical analysis on 

CAR and ROE that an increase in capital requirements can actually increase overall return from 

equity. However, shareholders would strongly dislike the stock dilution, as they have to give up 

returns in order to further enhance the value of creditors. As a result, the debt overhang could send a 

negative signal to the market and the response of investors will be in terms of an undervaluation of 

the new equity financing. Therefore, the managers would be reluctant to the equity issuance. If this 

occurs the social cost of debt overhang can be enhanced, as the commercial banks‟ will have to 

further under invest in order to preserve its current level of dividend payout. This issue has 

potentially been observed in the current financial crisis in the period 2007-2008. This is because 

large US commercial banks that were distressed and receiving funding from governments were 

criticized for preserving its dividend payouts as dividends amounted to $130 billion in the period 

2007-2008.
92

 

Our discussion suggests that the commercial banks‟ shareholders and its managers have a strong 

incentive to prefer leverage due the higher return on equity. However, the issue with this approach 

is that this can create risk shifting to commercial banks‟ other stakeholders. By increasing capital 

requirements regulators can diminish the consequences and social costs with a high dividend 

payout, debt overhang and moral hazard problem. Additionally referring to our M&M findings a 

dilution of existing shares leads to a decrease in equity beta. As a result, by increasing capital 

requirements the commercial banks‟ risk of undervaluation of new equity financing is decreased. 

The resulting decrease in required rate of return equity has the potential to increase retained 

earnings and thus increase commercial banks‟ financial strength to systemic risk. As a result, from 

our discussion in this section we strongly argue that an increase in capital requirements has the 

potential to make the commercial banks‟ less pro-cyclical and more efficient in downturns.   

8.2 Leverage and Risk-Taking 

From earlier observations it is evident that bank can finance their assets in two ways, either with 

borrowed or with funds provided by their owners (i.e. debt or equity). A common view is that the 

optimal capital structure of firms is the trade-off between the effects of debt-favour factors and 

                                                            
91 Culp, Christopher L.2002 “The art of risk management: Alternative Risk Transfer, Capital Structure, and the 

Convergence of Insurance and Capital Markets”, P. 106 
92 Acharya, Gujral, and  Shin. 2009. “Dividends and Bank Capital in the Financial Crisis of 2007-2009” 
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equity-favour factors. Generally speaking, a tax deduction on interest payment is one of the cited 

debt-favour factors while bankruptcy costs make equity more attractive
93

. 

Gaining information of the optimal capital structure of banks is not only important to banks but also 

to regulators. Based on the Harding et al research result, banks in an unregulated environment 

unambiguously prefer high leverage due to the moral hazard arising from deposit insurance. In line 

with Harding et al, Merton (1977) shows that banks have an incentive to decrease capital-to-asset 

ratios and to increase assets risk, thereby increasing the probability that they will default and extract 

wealth from the deposit insurance system.  

In a regulated environment, however, the bank cannot choose the bankruptcy threshold to maximize 

its own firm value. Harding et al add further that if the regulation is sufficiently stringent, banks 

switch to favour low leverage if there is no-taxes. They explain further that in a stringent regulatory 

environment, the regulator does not allow the bank to exhaust deposit insurance both by imposing a 

possible loss in positive equity and reducing net insurance benefits. Paying high coupon means 

more payments to depositors in the future, and hence a larger burden to the equity holders at 

present. Therefore the banks will switch to favour equity
94

. 

Once tax benefits are taken into account, the debt-favouring effects partly offsets the equity-favour 

effect attributed to capital regulations, and this trade-off result in an interior optimal capital ratio 

standard for banks. The bank will take a capital ratio higher than the minimum capital ratio standard 

in this case (see the CAR of the commercial banks in US for example). However without tax 

benefit, the bank will exploit deposit insurance by taking excessive deposits. When a second 

warning threshold with monitoring cost is added, banks will tend to choose even lower optimal 

leverage ratios. The complication of the leverage ratio under the Capital Adequacy Requirement 

and taxes is illustrated in the appendix 8.1.  

The illustration shows that the total value of the bank (on the Y-axis) becomes a monotonic 

decreasing function of leverage (on the X-axis)
95

.  

The main purpose of this part is to find out the how the banks optimal capital structure (through the 

leverage ratio) is affected by the risk taking by the banks especially in applying the VaR-based risk 

exposure for the banks‟ assets.  

                                                            
93 Harding et al. 2006 “The Optimal capital structure of banks under deposit insurance and capital requirement”  
94 Harding et al 2006. “The Optimal capital structure of banks under deposit insurance and capital requirement”  
95 The line plot of the total value of the bank is illustrated with numerical example at varying leverage ratios L= D/v and 

assumption of σ=10%, r=6%, λ=35% and β=1.03 
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Traditionally the risk of assets are measured by the variance or standard deviation of asset returns, 

the usual way to analyze the risk-taking behaviour is to examine the comparative statics with 

respect to the variance of asset return. In Harding et al paper, it is the first order derivative of the 

total value of the bank v with respect to σ
2 
(variance of asset return). 

  

   
  

The negative relationship between the total value of the bank v (V) and the variance of asset return 

σ
2 

only implies the preference for low volatility levels of assets. According to Merton (Merton 

1978), this tendency can be explained by the fact that the stability of assets is valuable to the bank. 

Thus Harding et al equations are used to explain the relationship between the optimal coupon rate C 

(C
*
) with respect to the variance of assets return σ

96
 (see table 8.1 in the appendix) 

   

   
  

The table shows the relationship between the variance of assets returns σ
2
 and the optimal coupon 

C* and the optimal value of the bank v*. It shows that all the optimal coupon C*, the optimal total 

value of the bank v* and the optimal leverage L* increase as σ
2 

decrease. It suggests that the bank 

tends to choose higher leverage when assets are less volatile; while with more volatile assets the 

bank prefers lower leverage. This finding is confirmed by the earlier result when discussing the 

bank optimal capital structure.  

Harding et al suggest further the bank will adapt its capital structure policy to the level of asset 

volatility. In doing so, the increase in risk exposure due to high volatility levels is offset in part by 

the decrease in risk exposure attributed to low leverage ratios. Contrary, the bank increases its 

leverage to balance the decrease in risk exposure as a result of low volatility levels. 

Understanding the relationship between the volatility of assets and the value of the bank and the 

leverage ratio, we are now going to discuss the relationship of VaR ( that measure the potential loss 

incurred by the banks in holding assets) and the bank‟s optimal capital structure or leverage ratio. 

Gaining the knowledge of the VaR, which is the one of the important measurement of risk in 

banking, is essential in the bank risk management. 

                                                            
96 Based on the equation constructed and the assumption of Vo = 100 USD, r = 6%, α = 10%, λ = 35% c = 3% and β = 
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Harding et.al then define VaR as the loss (profit) of the levered additive value at the α% level of 

confidence as the bank exposes to the uncertainty source V during a given time period t‟. The 

levered Additive Value, denoted as (AV), arises from the overall effect of Insurance Benefits (IB), 

Bankruptcy Costs (BC) and Tax Benefit (TB). 

                                  

Explored and defined earlier that VaR is the difference between the initial additive value and the 

α% confidence level of end additive value denoted as AV (Additive Value) given time period t‟. 

Then VaR  

              
   

The relationship of the VaR and coupon rate is deducted as follows (where the first order derivative 

of VaR with respect to coupon C) 

 
     

  
 

In order to comprehend the change in the VaR at the varying coupon rates C and leverage ratios L = 

 

  
 given three levels of σ, 35%, 50% and 65% respectively Harding et al conclude that VaR is a 

concave function in coupon rate C and leverage D/v, which is also true for the total value of the 

bank v. Other things being equal, high coupon rates or leverage ratios do not necessarily result in 

high VaR based risk. At strikingly high levels of volatility, VaR begins to decrease beyond some 

significantly high leverage. The reason is that the bank receives more insurance benefits as coupon 

rate C increased and hence leverage increased. 

Note that VaR and the total value of the bank have different slopes and reach their maxima at 

different levels of coupon rates and leverage ratios are consistently greater than those for the 

maximum total value of the bank in all three cases. It implies that the bank will choose neither 

extremely high nor extremely low VaR based risk since it maximizes its total value. If the banks set 

its objective to minimize the risk exposure, then it may take either extremely high or extremely low 

leverage ratios. If the regulator impose an effective risk constraint i.e. lower than the corresponding 

risk at the optimal coupon rate C*, the bank will take lower leverage ratios to meet both the risk 

constraint and minimum capital requirements.  

As a result the bank tends to choose lower coupon rate and leverage as variance increases. On one 

hand, assets are more volatile as variance increases. On the other hand, when the bank chooses a 
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lower coupon rate and hence a lower leverage ratio, bankruptcy risk is lower. VaR take into account 

both the coupon rate and hence a lower leverage ratio, bankruptcy risk is lower. VaR takes into 

account both the coupon rate and variance compensated by the rate of asset return μ. Hence table 

8.2 in appendix illustrates VaR at different variance and corresponding optimal coupon rates and 

leverage ratios.  

As long as the variance of asset returns is not extremely high, VaR at optimal coupon rate C* is 

monotonically increasing as variance increases. It suggests that the effect of capital structure 

dominates the effect of asset volatility. When the levels of volatility increases, optimal coupon rate 

and optimal leverage fall, the decreases in risk due to lower leverage dominates the increases in risk 

attributed to higher levels of volatility. Moreover, it is observed that VaR declines when levels of 

volatility are extremely high. It indicates that the decrease in risk due to lower coupon rate and 

leverage cannot offset the increase in risk from high variance when assets are extremely volatile.  

Table 8.3 illustrates the relationship between the minimum capital ratio and the VaR-based risk 

exposure. It suggests that the higher the minimum capital ratio standard, the lower the optimal 

leverage the bank takes, and the lower the risk the bank incurs at the optimal leverage. From the 

regulator‟s standpoint, the higher the minimum capital ratio, the less insurance cost. 

8.3 The impact of the Basel III Liquidity ratio on the Banking industry  

Explored earlier that besides the higher Common Equity Tier I requirement, Basel III also have 

proposed some new ratios to encounter Liquidity Risk. The two ratios explored above are the 

Liquidity Coverage Ratio (LCR) to ensure that banks have enough High-quality Liquid Assets 

(HQLAs) to cover 30 days‟ net outflow following a short-term liquidity crisis and Net Stable 

Funding Ratio (NSFR) to avoid medium and longer term liquidity crisis by prohibiting the funding 

of long-term assets maturing in more than a year with resources that mature within a shorter time 

and may not be renewed. The attached table shows the impact of applying the two ratios for the 

bank in EU and World (table 8.4 in the appendix for the NSFR application) 

Based on the BIS-CEBS impact studies the average LCR for group 1 banks at the end of 2009 was 

83% and 98% for group 2 banks
97

. The table also shows that only 43% of the 166 banks of all sizes 

that participated in the BIS study were compliant with the new standard i.e. a LCR higher than 

100%. Furthermore as the end 2009, the additional liquid assets need to for the banks to meet the 

100% requirement amounted to 1,730 billion Euros for bank in the BIS universe and 1,000 billion 

                                                            
97 Group 1 banks (94 banks) define as the banks that have excess Tier 1 capital of over EUR 3 billion, are diversified 

and active internationally. Group 2 banks are all other banks 
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Euros for EU banks
98

. The BIS proposal on the LCR is without resistance, following is an example 

of how the Danish banks argue for a more flexible liquidity rules.  

8.3.1 The Danish banks arguments for a more flexible Basel III liquidity rules 

Upon the implementation of the LCR, the Danish regulators with some support from other EU 

members already require a more flexible test included to assets that can be included in the LCR 

buffers. It is due to the fact that the new Basel III accord specifies that covered bonds will only be 

able to account for 50% of banks‟ liquidity, and with 20-40 per cent haircut on their values. Thus in 

2009 Danish banks held 140 bn Euro of liquidity in covered bonds and only 11 bn in government 

bonds (90:10). The Danish market very much relies on domestic banks to play a big role. Wider 

definition of the LCR liquidity assets is required by the Danish government since their market 

structure is more concentrated in home loans that can magnify the potential impact of the Danish 

mortgage market. Nykredit and Realkredit (two major mortgages lenders in Denmark) fund their 

mortgage lending exclusively through covered bonds secured on the underlying mortgages. If the 

matter is not resolved, the squeeze could limit mortgage borrowers‟ access to credit in a country 

where traditionally more than half the people own their own homes.  

The Danish regulators‟ complaint is without reason, with their 200 years history the Danish 

mortgage model/covered bonds have never been defaulted. Responding the recent narrow reference 

on the Basel III‟s liquidity ratio, Klaus Kristensen who is the head of funding at Realkredit, argued 

that “the Danish Covered Bonds cannot be compare with the riskier securities such as 

collateralised debt obligations based on US subprime mortgages”. He adds further that “at the peak 

of financial crisis, Realkredit was paying 150 basis points over government debt, compared with 20 

before the crisis”. As a result it can be deducted that the Danish covered bonds survived the 

financial crisis intact and never stopped being liquid 
99

. Responding the committees‟ members‟ 

complaint three alternatives are proposed for the countries with insufficient liquid assets. The three 

alternatives are; the use of limited amounts of foreign currency sovereign bonds; agreed access of 

central bank liquidity, and a slight increase in the proportion of level two assets banks can hold. But 

Danish authorities say this doesn‟t go far enough, and are pushing for covered mortgage bonds to be 

given a higher liquidity rating. 

Recent development of the Danish proposal is currently being discussed as part of a process that 

will transpose Basel III into EU law - the text will be known as CRD IV - and would ditch the 

                                                            
98 Quignon, Laurent 2011 “Basel III No Achilles‟ Spear” 
99 Hughes, Jennifer and Jenkis, Patrick. 2010. ”Danish banks urge changes to Basel III” 
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LCR's list of eligible assets in favour of an entry test. The liquidity of a type of asset would be 

periodically reviewed by the newly established European Banking Authority (EBA) using a set of 

criteria including minimum trade volume, minimum outstanding volume, price stability and average 

volume traded. Assets would then be categorised using the existing LCR scale, potentially opening 

the door to Danish mortgage bonds and a host of other currently excluded assets
100

. 

The overall impact of the application of Basel III higher capital requirement and wider can be 

depicted slightly from the JP Morgan‟s own calculation in diagram 8.5. J.P. Morgan suggests that 

US banks are better capitalized than its European peers. It is estimated that there will be larger need 

for European Banks to transform current assets into both longer term maturities and of higher 

quality. Deutsche Bank (including Postbank) will need to increase RWA‟s by approximately EUR 

164bn, which will leave them just above the new requirements of a 7% Core Tier 1 Capital ratio (+ 

buffer). Swiss banks (i.e. Credit Suisse and Union Bank of Switzerland) stand out from the 

European crowd together with US banks like Goldman Sachs and Morgan Stanley (See table 8.5 in 

the appendix). 

Meant to improve a sound and stable banking system without any economic cost of the reform, 

Basel III so far show how the application of the new accord can cost the major banks capital 

enormously. Thus the following part will explore further the impact of the new Basel Accord on the 

Economy as a whole through Lending, Borrowing rate/GDP index. 

8.4 Increase in capital requirements and Lending 

The increase in capital requirements has been criticized for that an increase in funding cost will 

restrict lending. This is because it has been argued that commercial banks‟ will have to reduce its 

balance sheets (i.e. deleverage) in order to comply with the new capital regulations
101

.  

In a recent case the group chairman of HSBC BANK Douglas Flint criticized Basel III and its 

increase in capital requirements. He argued that 1% increase in capital requirements would diminish 

the banks‟ lending capacity with amount that accounts to approximately 100 billion pounds
102

. The 

argument was further embraced by the chief executive of Barclays bank that argued that even the 

current capital requirement level at 10% is too high and should be decreased in order to enhance 

lending capacity
103

. The arguments above embrace that an increase in capital requirements will 

                                                            
100 Watt, Michael. 2011, “Danish regulatory push for more flexible Basel III liquidity rules” 
101Kenway, Natalies. 2011. “Allwright issue new market crash warning” 
102Norman, Tessa. 2011. “Hike in Capital Requirements would decimate lending; warns HSCBC” 
103Thomas, Paul. 2011. “Increasing capital requirement will stunt lending, says HSBC” 
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potentially reduce banks‟ balance sheets.  

Diagram 8.1: Increase in capital requirements and the balance sheet 

 

Source: Bank of England. 2010 “Financial Stability Review” 

The impact of an increase in capital requirements on banks‟ balance sheets will be explained 

through the figures above. For the figures we assume that banks‟ capital decisions are restricted to a 

capital requirement of 20%. The initial balance sheet is the period of the equity/debt mix before an 

increase in capital requirements. If the banks‟ were exposed to an increase of 10% in capital 

requirements they would have to revise its balance sheets.  

Banks can revise its balance sheets banks‟ in three ways to confirm with capital requirements. First 

banks can decrease its lending and thus through asset liquidation satisfy capital requirements. By 

looking on the figure above we can see that if the bank reduces its lending by $40 it can use the 

earning to decrease liabilities to $60. As a result, a bank can satisfy the 10% increase in capital 

requirements. This approach signifies that the commercial banks managers in the behalf of 

shareholders‟ would rather deleverage than issue equity. The second way for banks to satisfy capital 

requirements is through recapitalization. By looking on the figure above we see that if banks issue 

$10 of equity and retire $10 of liabilities they will satisfy the capital requirements. Thus, through 

recapitalization banks can satisfy capital requirements without restricting lending and changing 

asset base. A third alternative approach for the banks to satisfy the capital requirement is through 

asset expansion. This can be achieved if a bank invests in new assets with additional equity. By 
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looking on the figure above we can see that if a bank invests in new assets (e.g. marketable 

securities) that amounts to $14.3 with additional equity they will be able to satisfy capital 

requirements of 30%. The logic behind asset expansion is that the banks‟ are able to keep present 

assets and liabilities by for example making a short-term investment in liquid assets. The liquid 

assets can then be used in the long-term to seize new lending opportunities.  

By looking simply on the balance sheet it‟s clearly arguable that banks‟ don‟t have to restrict 

lending due to an increase in capital requirements. In contrast the increase in capital requirements 

allows a commercial bank to conduct asset expansion, as equity is a form of financing. This clearly 

suggests that commercial banks‟ don‟t need excessive levels of leverage to enhance lending. Now 

the question arises is why it‟s been argued that lending will be restricted? This is because the 

argument is in line with that the commercial banks‟ managers will rather deleverage and keep 

dividend payouts than dilute its existing shareholders. Therefore, the increase in capital 

requirements can actually lead to a restriction in lending. However, the Basel III increasing in 

capital requirements has the advantage of not restricting lending in the current financial crisis. This 

is because several commercial banks will not afford to deleverage to keep dividend payouts. 

Additionally, the fed in the US and other regulators have plants to limit dividend payout to 30% and 

this is significant low amount relative to the more than 50% dividend payout before 2008
104

. We 

strongly argue that if dividend payouts are restricted we will not observe a decrease in lending due 

to an increase in capital requirements. In contrast due to dividends being restricted the increase in 

capital requirements has the potential to enhance lending.  

8.5 Capital Requirements and the Impact on borrowing rates/GDP  

From our econometrics model on leverage we found evidence that banks‟ high leverage level is 

motivated by the tax-shield inherited in debt. It has been further argued that commercial banks can 

offer lower borrowing rates when utilizing debt financing as the cost of financing is diminished by 

the tax shields and government guarantees. As a result equity financing has been considered as an 

expensive alternative to debt. However, as an increase in capital requirements is not potentially 

restricting lending it doesn‟t make sense why commercial banks‟ should regard tax-shields as a 

major factor for not increasing capital requirements. This is because commercial banks‟ ability to 

exploit the tax-shield is a question about private and not social costs. The more relevant factor in 

terms of social costs is if the increase in capital requirements will increase borrowing rates and thus 

diminish GDP.  
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A prominent study by the Bank of International Settlements calculated that for every percentage 

point increase in capital requirements there will a 15% basis point increase in borrowing rates
105

. It 

further showed that for every percentage increase in capital requirements there will be a fall in GDP 

of a maximum of 19 basis points over a four-year horizon and that after the four-year period GDP 

will return to its baseline path. The findings embrace that an increase in capital requirements will 

increase borrowing rates but that GDP will return to its baseline path in the short term. 

We can observe an historical relationship from year 1920-2000 between US banks‟ leverage and 

borrowing rates on diagram 8.5 which shows the US commercial banks‟ leverage levels versus the 

spreads of average business loan rates charged by US commercial banks over 3-month Treasury 

bills
106

. The diagram clearly shows no strong positive or negative correlation between leverage 

levels and borrowing rates. In fact by observing the diagram we can actually argue that there is a 

weak positive correlation between leverage and borrowing rate (i.e. that borrowing rates decreases 

with more equity).  However that there is no strong correlation in the historical findings further 

signify our empirical evidence of the Modigliani and Miller theory. 

History shows that there is no historical relationship between borrowing rates and leverage. As a 

result, we would expect the no relationship between leverage and GDP. We were limited in terms of 

historical data to focus on UK commercial banks‟ leverage levels and the real GDP growth in the 

UK. Looking at diagram 8.6 we can see the relationship between the leverage level and real GDP 

on 10 year moving average from year 1880-2010
107

.  By looking at the diagram from a long-term 

perspective we can see that there has been an upward trend in leverage levels whereas this has not 

been the case for real GDP growth. Additionally there is neither positive nor negative correlation 

from a short-term perspective between
108

 leverage and real GDP. As a result this further implies that 

the findings of the Modigliani and Miller theorem (i.e. that leverage should not affect the weighted 

average cost of capital).  

In order to quantify the effect of higher capital requirements on borrowing rates and GDP we will 

follow the approach used in the Bank of England Financial Stability Review (June, 2010). The 

estimation will be conducted by calculating the funding costs impact on GDP after an increase in 

                                                            
105Bank of International Settlement (2010)” Assessing the macroeconomic impact of the transition to stronger capital 

and liquidity requirements” 
106 Appendix – Chart 8.5 US commercial banks‟: leverage and spreads of average business loan rates over  

3-month Treasury bills 
107 Appendix - Chart 8.7 UK banks leverage VS Real GDP growth 
108 Bank of England - Financial Stability Review (June, 2010) - P.58 
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capital requirements and relationship between banks‟ cost of funding, firms‟ cost of capital, 

investment and GDP.  

In the report it was assumed that output (Y) is produced by a standard production function i.e. 

output is a production of capital (K) and labor (L). If a bank has to increase borrowing rates due to 

an increase in capital requirements there will be an increase firms‟ cost of capital. As a result, firms‟ 

investment costs will increase and this has the potential to diminish GDP. In a production function 

with constant elasticity of substitution, Y = f (K, L) output will respond to changes in cost of capital 

in terms of the following formulas: 
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By looking on the right hand side of formula (1) we can see that are three terms in brackets. The 

first term in brackets shows the elasticity between output and capital, denoted α.  The second term 

in brackets shows the elasticity of substitution between capital and labor (i.e. how responsive capital 

is to relative price changes of capital to labor), denoted σ. The last term in brackets shows the 

elasticity between the relative price of capital to labor and the cost of capital, denoted 1/(α-1). Our 

formula (1) is rewritten in terms of our denotations to formula (2).  

 Formula (2) shows that for every percentage increase in cost of capital (=α) there will be σ *1/(α-

1) decrease in output for a country. In the US bank lending approximates to 1/3 of US firms total 

external financing. Thus, for every increase in cost of capital for banks‟ there will be a 1/3 of 

increase in cost of capital for firms‟. Studies have shown that the elasticity of substitution between 

capital and labour in the US is 0.4 (Chirinko, 2002). Adding the information for the denotations in 

formula (2) we can see that for a 1% increase in cost of capital there will be a 0.20% decrease in 

GDP output. Studies have shown that the real social discount rate for US has been calculated as 

being 3.7%
 
(Azar, 2009). As a result, the present value of the fall in GDP output equals to 0.54% (= 

0.20 / 0.037) for every percentage increase in cost of capital. 

In our Modigliani and Miller section we found that there will be no difference in cost of capital due 

to leverage changes. However, we don‟t expect to this be case in the real world as taxes are 

excluded. As a result, we will alter the M&M assumptions by including taxes when calculating the 

cost of capital effect on GDP output through formula (2). Additionally, we will as conduct 
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calculations when the M&M effect (i.e. that required return on equity falls with leverage) is not 

included for calculating cost of capital.  

In our Modigliani and Miller section we concluded that average leverage for commercial banks in 

the US is 13. If we see a double increase in capital requirements which forces US commercial banks 

to decrease leverage by a half (7.5) then we would have the results on the table below. 

Table 8.1: Capital Requirements and the GDP  

 

 

 

 

 

 

 

 

 

 

 

 

The first column shows when taxes are excluded in the M&M effect the increase in capital 

requirements will not affect cost of capital and US GDP output. However, in the second column 

when we included taxes in the M&M effect we found that there will be a 7.8 basis points increase in 

cost of capital for US commercial banks‟ which accounts to a 2.6 basis points increase in cost of 

capital for US firms‟. The long run effect on US GDP will be a 1.6 basis points decrease in output 

and present value decrease in GDP output of 42 basis points.  These findings actually suggest that a 

double increase in capital requirements will have a significantly low effect (close to zero) on the US 

GDP output. However our results show that the effect on GDP output is strongly enhanced when 

the M&M effect is not included. With taxes and no M&M effect it‟s expected that GDP will fall by 

168 basis points when capital requirements are doubled.  

A prominent study quantifying the effects on an increase in capital requirements on borrowing rates 

signifies that borrowing rates increase of 20 basis points and more will significantly reduce 

commercial lending opportunities (Douglas J Elliot 2009)
109

. As a result, when the M&M effect and 

taxes are included our study shows that the 7.8 basis points increase in cost of capital is not 

significant. This signifies that even when capital requirements are doubled the overall effect on the 

                                                            
109 Douglas J Elliot (2009) - Quantifying the Effects on Lending of Increased Capital Requirements 

 M&M effect 

with no tax 

M&M effect 

with tax  

No M&M 

without tax 

No M&M 

with tax  

WACC 

Banks 

0 7.8 23.4 31.3 

WACC 

Firms 

0 2.6 7.8 10.4 

LR GDP 

decrease 

0 1.6 4.6 6.2 

PV GDP 

decrease 

0 42 124 168 
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GDP and bank sector will not create frictions in terms of lending opportunities. When excluding the 

M&M effect we can see that the increase in cost of capital of 30 basis points will be extremely 

harmful to the bank sector. The evidence of the M&M effect in our study is limited to the US bank 

sector and to a specific time-period. However, it still provides evidence for further research that the 

increase in capital requirements potentially will not create significant social costs due to the 

increase in funding costs for commercial banks‟. We are further aware that our calculations can be 

criticized in terms of that the increase in basis points with the M&M effect could still potentially 

further diminish financial strength for commercial banks‟ in high financial distress. However our 

findings still signify the social costs of commercial banks‟ being highly leveraged can be far much 

worse than the social costs‟ of an increase in capital requirements.  
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IX Conclusion 

One of the main reasons for the capital regulation is to reduce systemic risk that can be caused by 

the crucial role played by commercial banks in the economy. Additionally the “safety-net” that the 

government provides to the depositors made it deemed necessary to regulate the bank industry by 

the regulators. This is because when a highly leveraged commercial bank is reinforced by a strong 

“safety net” due to deposit insurances and implicit guarantees it has an incentive to take strategies 

that can result in a positive default risk. The financial crisis further proved that governments are in 

many cases forced to bail out large commercial banks. However the recent financial crisis also 

shows that the regulation arbitrage (i.e. pro-cyclicality problem) within the financial system has 

been claimed to be one of the main sources of the crisis. Commercial banks excessive risk-taking 

and high-leverage levels create insufficient capital for absorbing losses. Consequently the new 

Basel Accord proposes higher common equity capital on banks‟ capital structure.  

Investigating the optimal capital structure theories in the commercial bank sector we found out that 

the trade off theory was stronger than the pecking order theory in explaining what affect the level of 

leverage in US commercial banks. It is due to the fact that leverage levels are significantly 

determined by dividend payout, tax level and growth in the economy that can be found in the trade-

off theory. This signifies that commercial banks increase leverage levels to diminish private costs 

through tax shields and that bank will deleverage in downturns (i.e. causing the pro-cyclicality 

effect). Additionally, the findings show that shareholders have an incentive to require more 

leverage, as more leverage leads to higher dividend payouts to current shareholders.  

 

Our findings on the US‟ commercial bank risk taking in the relationship with the higher capital 

requirement show that banks tend to reduce their risk when the capital requirements are increased. 

From these findings we can clearly conclude that the negative externality/social costs to society and 

the moral hazard problem increases with more leverage. Additionally the findings are in accordance 

with our M&M theory findings. Our CAR and ROE findings further show that overall US 

commercial banks will increase return from equity to shareholders when capital requirements are 

increased. However, we have explored in our report that current shareholders would not prefer an 

increase in capital requirements. It is due to the fact that they have to pay for enhancing the value 

for creditors and new shareholders. 
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We strongly argue that an increase in capital requirements will decrease the undervaluation of new 

equity financing. Additionally, the negative externality to society and the moral hazard problem will 

be dampened. This is because commercial banks will be less reliant on implicit guarantees and the 

need to bail out commercial banks will be decreased. The increase in capital requirements has been 

further criticized of increasing cost of funding and thus private costs to commercial banks. This is 

because the commercial banks can‟t fully harvest the tax shields and in turn will have to increase in 

borrowing rates. Our empirical analysis in our report showed that the increase in increase borrowing 

rates due to an increase in capital requirements is not significant. We further argue that the increase 

in private costs due to the increase in capital requirements should be irrelevant from a regulatory 

perspective. This is because this increase in private cost is not a direct increase in social costs. 

Instead the regulators should question the capital requirements in terms of if commercial banks are 

having lower borrowing rates by “free-riding” on implicit guarantees and by exploiting tax shields. 

As a result regulators should focus on achieving strategies for commercial banks that are optimal 

for the capital structure of the economy. From our perspective increasing capital requirements in the 

bank sector will be the first step in striving for an optimal capital structure of the economy.  
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X Perspectives  

Regulatory Capital Requirement is essential by two reasons; firstly the safety net that the 

government provides through the deposit insurance makes the government the largest uninsured 

credit. Secondly, the capital requirement is a mean to protect the economy from negative moral 

hazard and externalities especially systemic risk.  

Responding the recent financial risk, Basel III Accord is proposed by BIS. Thus it is important to 

keep in mind that the recent financial crisis is based on the specific time and space constraints 

(started from US local mortgage-market). Consequently the constructions and proposal of the 

accord to the universal monetary policy advice should be considered with care. As even though 

Basel accord is “non-coercive” in its nature, it is a widely accepted and implemented capital 

regulation among its central banks members to guide them in their monetary policy. Denmark for 

example requires a change on the liquidity rating of their 200 years historic non-default covered 

bonds asset in applying the Liquidity Coverage Ratio (LCR) proposes by the BIS Committee.  

Specifically the new Basel Accord requires higher common equity on the banks capital structure. 

Two theories specify by the experts that higher common equity will either increase or decrease the 

portfolio risk chosen by a bank. Our findings from the cost of funding analysis show that the 

funding will not be as easily accessible as before the crisis and it will be more expensive. The recent 

financial crisis has made the investors‟ appeal to invest in bank industry as well as risk-taking to 

diminish. Consequently it will be more expensive for the banks to run their business and will 

presumably cause the risk-averse bank owner to take more risk to compensate the more expensive 

funding and lower earnings
110

. This assumption can be precarious, due to the fact that it remains 

difficult to measure risk through VaR device and the tendency of the financial loss distribution for 

loans data are skewed with fat tails
111

. Contrary longer observation period from 1992 to 2011 we 

also find evidence that all the national US commercial banks risk taking through Risk Weighted 

Assets has decreased as the Capital Adequacy Requirements increase.  

In general we agree with the scholars that more common equity is a competent tool to overcome the 

recent solvency and liquidity crisis. However we believe that to make the proposal effective, the 

whole financial system approach need to be reformed. So that the new Basel Accord 

implementation purpose to decrease risk taking (to avoid systemic risk) and create a sound and 

                                                            
110 An evidence from the high-risk taker small-sized commercial banks in US from 2002 to 2011 can be deducted from 

the report. Thus this evidence is not shared among the big and all national US commercial banks. 
111 It indicates a greater likelihood of extreme outcomes than implied by the normal distribution. 
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reliable financial system can be achieved. Earlier government subsidies by rewarding debt financing 

i.e. through tax benefit and deposit insurance (and penalizing equity financing) had benefited 

managers and shareholders. Such subsidies should be reduced if equity capital requirement is to be 

increased. It is also due to the fact that Commercial banks under our report construct their capital 

structure mainly by the tax benefit/safety net provided by the government.  

It is also important to bear in mind that upon the implementation of the Basel III, debt will remain 

the major funding source for commercial banks. It leaves the commercial banks a highly leverage 

sector. Consequently the government should start to think how to deal with “too big to fail” 

financial institutions so that they are not become “too big to regulate” institutions. The main 

purpose of the capital requirement is to limit the risk exposure of the government and taxpayers that 

stand behind it. 

At this level of analysis we will rest the impact of the Basel III Accord of higher capital requirement 

(common equity) on the commercial banks‟ capital structure and risk taking to other students or 

scholars to elaborate upon its implementation in the near future. 
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XII Appendix 

III THE DISTINCTIVENESS OF THE BANK INDUSTRY 

Chart 3.1: Illustrated Financial System 

 

 

 

 

 

Source: Shin Hyun Song. 2010 “Macroprudential Policies Beyond Basel III” 

 

Graph 3.1: Overnight Repos and M2 weekly data Normalized to 1 on July 6
th
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Source: Shin Hyun Song. 2010 “Macroprudential Policies Beyond Basel III” 
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IV CAPITAL REGULATION UNDER BASEL ACCORDS 

Table 4.1: Bank Capital Structure in Tiers  

 

 

 

 

 

 

 

 

 

 

 

Source: Credit Suisse 

Table 4.2: Risk Weight Under Basel Accord classes 

Securities Basel I Basel II 

Simplified 

Basel II 

Standardised based on External 

Ratings 

Most Gov/Central Bank 

AAA to AA – 

A+ to A – 

BBB + to BBB – 

BB+ to B – (& unrated) 

Below B – 

0 0 0 

20 

50 

100 

150 

 

Other public (supervisory 

discretion 

0 - 50 0 0  

Claims on MDBs 20 0   

Most OECD Banks & Securities 

Firms 

AAA to AA – 

A+ to A – 

BBB + to BBB – 

BB+ to B – (& unrated) 

Below B – 

20 20 (90 days) 

20 

20 

20 

50 

150 

Other 

20 

50 

50 

100 

150 

Residential Mortages-fully 

secured 

50 35 35  
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Retail Lending (consumer) 100 75 75  

Corporate and Commercial RE 

AAA to AA – 

A+ to A – 

BBB + to BB – (& unrated) 

Below B – 

100 100 20 

50 

100 

150 

 

Source: BIS (1988) and BIS (final version june 2006); FDIC (2005) 

 

 

 

Table 4.3: Basel III Phase in arrangements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(shading indicated transition periods all dates are a s of 1 January) 
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Chart 4.3: Basel III Framework 

 

Source: Moody‟s Analytics 

Chart 4.4: Weighted Assets Requirement 

 

 

 

 

 

 

 

 

 

Source: Basel III no Achilles Spear 
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Chart 4.5: Basel Accord Capital Structure Evolution from Basel II to Basel III 

 

Source: Credit Suisse 
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V COST OF FUNDING 

Table 5.1: List of Commercial Banks 

 

 

Chart 5.2: Dividend Yield  

 

Source:  The Wall Street Journal, 

http://online.wsj.com/article/SB10001424052748703805704575594650694019436.html 
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Chart 5.2: Volatility Index US  

 

Source: Yahoo Finance  

Chart 5.3: EU increasing Cost of Funding  
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Chart 5.4 Major Bank’s Average Debt Funding Cost  

  

 

VI Commercial Banks Optimal Capital Structure 

6.1 SAS Output, LM Test 

 

 

 

 

 

 

 

 

6.2 SAS Output, The Dickey Fuller Test  

Augmented Dickey-Fuller Unit Root Tests 

Type Lags Rho Pr <Rho Tau Pr <Tau F Pr > F 

ZeroMean 0 -279.866 0.0001 -18.42 <.0001     

Godfrey'sSerialCorrelation 

Test 

Alternative LM Pr > LM 

AR(1) 0.3450 0.4544 

AR(2) 0.8320 0.5394 

AR(3) 2.6455 0.5411 

AR(4) 2.6713 0.6223 
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Augmented Dickey-Fuller Unit Root Tests 

Type Lags Rho Pr <Rho Tau Pr <Tau F Pr > F 

  1 -254.320 0.0001 -11.50 <.0001     

  2 -244.620 0.0001 -9.37 <.0001     

Single Mean 0 -294.314 0.0001 -18.55 <.0001 163.34 0.0010 

  1 -281.571 0.0001 -11.52 <.0001 70.48 0.0010 

  2 -261.520 0.0001 -9.37 <.0001 42.40 0.0010 

Trend 0 -293.520 0.0001 -18.51 <.0001 166.54 0.0010 

  1 -282.787 0.0001 -11.52 <.0001 70.49 0.0010 

  2 -263.550 0.0001 -9.37 <.0001 44.22 0.0010 
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VII BANK CAPITAL AND RISK MANAGEMENT 

Table 7.1: Table of US Commercial Banks with assets less than 100 M USD and more than 1 B USD 

 

US Commercial Banks’ Capital Adequacy Ratio in (%) 

Quarterly  All  Asset less than 1 M USD Asset more than 1B USD 

12/31/92 0.13099019 0.179956647 0.122604533 

12/31/93 0.130190164 0.181350921 0.121895827 

12/31/94 0.126834569 0.181685367 0.118533242 

12/31/95 0.125357611 0.181266337 0.117652507 

12/31/96 0.122300091 0.179332203 0.11526304 

12/31/97 0.122297708 0.179964226 0.116255799 

12/31/98 0.122297708 0.177596199 0.116351129 

12/31/99 0.121153653 0.174452158 0.11673234 

12/31/00 0.133728177 0.169811867 0.124060851 

12/31/01 0.129855262 0.170539478 0.126879519 

3/31/02 0.129572362 0.170264583 0.126534999 

6/30/02 0.129596537 0.17168339 0.126579707 

9/30/02 0.12780468 0.17099191 0.124667947 

12/31/02 0.129846158 0.173196424 0.126910858 

3/31/03 0.128759537 0.17258736 0.125700082 

6/30/03 0.130247336 0.174982842 0.127262903 

9/30/03 0.127660919 0.175635525 0.124438163 

12/31/03 0.127703118 0.178821037 0.124478294 

3/31/04 0.127484041 0.177602873 0.124467278 

6/30/04 0.126401144 0.179855484 0.123202117 

9/30/04 0.126113465 0.179296067 0.123071137 

12/31/04 0.127605411 0.182272861 0.124782601 

3/31/05 0.125721579 0.183617282 0.122710447 

6/30/05 0.124112044 0.184591219 0.120925816 

9/30/05 0.123160257 0.186013697 0.119947163 

12/31/05 0.124520588 0.187874527 0.121394091 

3/31/06 0.12491678 0.189738972 0.122055538 

6/30/06 0.125081408 0.195019775 0.122158749 

9/30/06 0.123648453 0.195119004 0.120658941 

12/31/06 0.123479419 0.196908671 0.120380074 

3/31/07 0.121904195 0.198663012 0.118790808 

6/30/07 0.121623244 0.19886284 0.118691262 

9/30/07 0.122261706 0.198212766 0.119693851 

12/31/07 0.122489481 0.19870644 0.120008534 

3/31/08 0.123609278 0.193309122 0.121450363 

6/30/08 0.123918297 0.189196693 0.121912774 

9/30/08 0.127271653 0.185140415 0.125876835 
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12/31/08 0.132502215 0.183425704 0.13150706 

3/31/09 0.135573504 0.180400535 0.13498698 

6/30/09 0.139360385 0.178504874 0.138976525 

9/30/09 0.141035939 0.175305877 0.140961632 

12/31/09 0.144739061 0.178417803 0.144606375 

3/31/10 0.148364191 0.181110375 0.148384384 

6/30/10 0.150092178 0.180385388 0.150042342 

9/30/10 0.150236001 0.180097098 0.150168319 

12/31/10 0.153057294 0.182365732 0.152884122 

3/31/11 0.252222359 0.183240397 0.152459225 

Median 0.127484041 0.180400535 0.123202117 

 

Source: own calculation by the data deducted from FDIC  

 

Graph 7.2: Nominal and real Quarterly USA GDP Growth Rate  

 

 

 

 

 

 

 

 

 

 

 

Source :www.data360.org 
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7.1 SAS Result/Output/Equation  

7.1.1: Godfrey’s Serial Correlation – LM Test 

Godfrey's Serial Correlation 
Test 

Alternative LM Pr > LM 

AR(1) 0.5804 0.4462 

AR(2) 0.7929 0.6727 

AR(3) 1.2623 0.7381 

AR(4) 2.1065 0.7162 

 

Result 7.1.2 US Commercial Banks and Dummy Variables 

For small-sized banks or asset less than 1 M USD with Dummy Variable 

                                                                  

s.e.  3.173E-9   4.852E-8   0.016 

t-values  6.58    -4.10    2.45 

p-values <.0001    0.0002    0.0189 

R
2= 0.9716 Adj R

2 = 0.9695  F-value=467.30  p-value = <.0001 

 

For Large-Sized Banks with assets more than 1B USD with Dummy Variable 

                                                                     

s.e.  7.130   6.311E-10   0.019 

t-values  0.31   2.57    -2.10 

p-values 0.7583   0.0141    0.042 

R
2= 0.9259 Adj R

2 = 0.9204  F-value= 170.66 p-value = <.0001 

 

Result 7.1.3 US Commercial Risk Taking 

For small-sized Banks with asset less than 1 M USD 

                                                                           

s.e. 0.000  2.707E-9   6.987E-8   1.019E-9 

t-values 5.68  2.41    -1.65    2.34 

p-values <.0001  0.0200    0.1061    0.0236 

R
2= 0.9588  Adj R

2 = 0.9588  F-value= 341.70  p-value = <.0001 

 

For large-Sized Banks with assets more than 1B USD 
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s.e. 0.000  1.354E-11   5.797E-11   2.690E-13 

t-values -9.06  19.23    4.09    -7.23 

p-values <.0001  <.0001    0.0002    <.0001 

R
2= 0.9957 Adj R

2 = 0.9957  F-value=3378,70   p-value = <.0001 

 

Result 7.1.4 for CAR-ROE Casuality 

                                        (     ∑ 𝛽       
 
       ) 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 1 0.00318 0.00318 982.39 <.0001 

Error 35 0.00011330 0.00000324     

Corrected Total 36 0.00329       

 

 

 

                                           (     ∑   
 
          ∑ 𝛽       

 
       ) 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 2 0.00324 0.00162 1040.98 <.0001 

Error 34 0.00005292 0.00000156     

Corrected Total 36 0.00329       

 

Root MSE 0.00125 R-Square 0.9839 

Dependent Mean 0.13093 Adj R-Sq 0.9830 

Coeff Var 0.95289     

 

For Large-sized Commercial Banks 

 

                                        (     ∑ 𝛽       
 
       ) 

 
 
 
 
 
 
 
 
 

 

Root MSE 0.00180 R-Square 0.9656 

Dependent Mean 0.13093 Adj R-Sq 0.9646 

Coeff Var 1.37420     

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 1 0.00396 0.00396 1059.56 <.0001 

Error 35 0.00013075 0.00000374     

Corrected Total 36 0.00409       
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Root MSE 0.00193 R-Square 0.9680 

Dependent Mean 0.12875 Adj R-Sq 0.9671 

Coeff Var 1.50124     

 

                                           (     ∑   
 
          ∑ 𝛽       

 
       ) 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 2 0.00403 0.00202 1208.00 <.0001 

Error 34 0.00005675 0.00000167     

Corrected Total 36 0.00409       

 

Root MSE 0.00129 R-Square 0.9861 

Dependent Mean 0.12875 Adj R-Sq 0.9853 

Coeff Var 1.00343     

 

For Small-Sized US Commercial Banks 

                                        (     ∑ 𝛽       
 
       ) 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 1 0.00245 0.00245 470.26 <.0001 

Error 35 0.00018245 0.00000521     

Corrected Total 36 0.00263       

 

Root MSE 0.00228 R-Square 0.9307 

Dependent Mean 0.18355 Adj R-Sq 0.9287 

Coeff Var 1.24389     

 

                                           (     ∑   
 
          ∑ 𝛽       

 
       ) 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 2 0.00246 0.00123 244.64 <.0001 

Error 34 0.00017114 0.00000503     

Corrected Total 36 0.00263       

 

Root MSE 0.00224 R-Square 0.9350 

Dependent Mean 0.18355 Adj R-Sq 0.9312 

Coeff Var 1.22230     
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VIII DISCUSSION 

Table 8.1:Relationship between Optimal Coupon rate (C
*
) with respect to the variance of 

assets return σ
2
 

σ
2 
in % 0,10 2,87 5,63 8,40 11,17 13,93 16,70 19,47 22,23 25,00 

C
*
 5,59 3,85 3,27 2,95 2,73 2,56 2,43 2,33 2,24 2,16 

V
 

132,3 118,1 113,0 110,1 108,2 106,9 105,9 105,1 104,5 104,0 

L
*
= 

D
*
/v

*
in % 

70,38 54,31 48,28 44,61 42,00 39,97 38,31 36,89 35,64 34,52 

σ
2
= variance of asset return, C*= optimal coupon rate, v*=optimal value of the bank, L*=the optimal leverage ratio. 

 

Table 8. 2: The relationship between Variance σ
2
 and VaR 

σ
2 
in % 0,10 7,31 14,52 21,73 28,94 36,16 43,37 50,58 57,79 65,00 

C
*
 5,59 3,06 2,53 2,25 2,06 1,90 1,77 1,66 1,56 1,47 

V
 132,3 111,0 106,6 104,6 103,5 102,76 102,2 101,8 101,5 101,3 

L
*
= 

D
*
/v

*
in % 

70,38 45,89 39,59 35,85 33,09 30,84 28,90 27,17 25,60 24,17 

VaR NaN -698 -70,74 -32,3 -22,64 -18,94 -17,24 -16,40 -15,99 -15,81 

IB 0,05 1,28 1,53 1,60 1,61 1,58 1,53 1,48 1,43 1,37 
σ2= variance of asset return, C*= optimal coupon rate, v*=optimal value of the bank, L*=the optimal leverage ratio, 

VaR= Value at Risk (is defined as the maximum loss that is expected at a specified level of confidence to incur over a 

specified period), IB= Insurance Benefit 

Table 8.3: The Relationship between Minimum Capital Requirements and VaR 

c
 
in % 1 2 3 4 5 6 7 8 9 10 

β 1,01 1,02 1,03 1,04 1,05 1,06 1,08 1,09 1,10 1,11 

C
*
 4,79 4,73 4,67 4,61 4,55 4,49 4,43 4,38 4,32 4,26 

V
* 124,7 125,4 125,1 124,8 124,5 124,1 123,8 123,5 123,2 122,9 

L
*
= 

D
*
/v

*
in % 

63,42 62,79 62,16 61,53 60,91 60,28 59,65 59,03 58,40 57,77 

VaR -7,69 -7,78 -7,88 -7,98 -8,08 -8,19 -8,30 -8,40 -8,52 -8,63 

IB 0,54 0,47 0,40 0,33 0,27 0,21 0,15 0,10 0,05 0,00 
c= a constant lower limit of capital ratio β= the upper bound to endure IBs are positive σ2= variance of asset return, 

C*= optimal coupon rate, v*=optimal value of the bank, L*=the optimal leverage ratio, VaR= Value at Risk (is defined 

as the maximum loss that is expected at a specified level of confidence to incur over a specified period), IB= Insurance 

Benefit 
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Graph 8.1: The total value of the bank and the leverage ratio 

 

 

 

 

 

 

 

 

 

Source: The Optimal capital Structure of banks under deposit insurance and capital requirement. 

Table 8.4The result of quantitative impact studies on the new liquidity requirements 

 

Source: Comprehensive Impact studies, Basel Committee Banking Supervision (BCBS) and Committee of European 

Banking Supervisors (CEBS), December 2010 
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Bank NSFR NSFR Shortfall EURO M 

Erste Bank 99% 727 

Dexia 73% 87,947 

BNP Paribas 71% 240,982 

Credit Agricole 74% 172,903 

Societe Generale 68% 151,602 

Commerzbank 97% 11,328 

Deutsche Bank 87% 61,240 

Deutsche Postbank 125% -28,790 

Intesa Sanpaolo 86% 51,493 

Unicredit 91% 50,423 

Danske Bank 95% 11,203 

DNB Nor 87% 18,084 

Nordea 70% 89,823 

SEB 70% 37,917 

Svenska Handelsbanken 74% 34,919 

Swedbank 75% 30,800 

BBVA 103% -9,811 

Banco Santander 105% -39,749 

UBS 113% -34,250 

Barclays 94% 28,578 

HSBC 98% 14,065 

Lloyds Banking Group 78% 151,200 

RBS 77% 161,603 

Standard Chartered 105% -8,239 

Total/Average 88% 1,287,000 

Source :Credit Suisse estimates, Company Data 

 

Diagram 8.5. Major Banks change in RWA’s from Basel III guidelines 

 US Banks Swiss Banks European Banks 

(Local currency in billions) GS MS CS UBS DB BARC 

Group RWA's (end 2009) 432 305 222 207 273 383 

Increase in RWA's (Basel III) 156 102 98 114 114 105 

Increase from changes in RW‟s (Basel III) 140 63 18 45 104 73 

Reduction from mitigation initiatives (Basel III) -76 -38 -21 -31 -54 -41 

RWA's (end 2012 estimates) 652 432 317 335 437 521 

% change in RWA's from Basel III guidelines 50.9% 41.6% 42.8% 61.8% 60.1% 35.8% 

Absolute change incurred by Basel III (2+3-4) 220  127  95  128  164  137  

       

Basel III Core Tier 1 Capital Ratio (end 2012E) 12.1% 11.5% 10.1% 12.8% 7.4% 8.7% 

Source: JP Morgan 
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Chart 8.6 US commercial banks’: leverage and spreads of average business loan rates over 3-

month Treasury bills 
 

 

 

Source: Homer and Sylla (1991) – A history of interest rates 

 

 

Chart 8.7 UK banks leverage VS Real GDP growth  

 

 

 
Source: Methuen, London; Billings, M and Capie, F (2007), 'Capital in British banking' 


