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Abstract 

By using Arellano and Bond GMM estimator, this paper analyzes how the regulation 
framework of Basel, affects the profitability level of the banking industry. The data consists 
of savings and commercial banks located in 16 different OECD countries over the time period 
from 1992 to 2009. The cross-country study, evaluates, whether increased capital 
requirements have a negative effect on bank profitability, meaning, if banks that keep a larger 
capital buffer earn a lower return or if banks that increase capital are better prepared for the 
financial crisis and therefore manage to get a better return. To evaluate the effect, the time 
period utilized is divided into a pre-crisis period (1992 to 2007), which is compared with an 
average over the total period (1992-2009). The measure of profitability is the return on equity 
and to control for business cycle fluctuations macro economic factors are included. Previous 
research results are scattered and indicate that decreased risk taking increases profitability, 
meanwhile increased regulation decreases profitability. The main findings in this paper are 
that Tier 1 capital and risk-weighted assets have a negative effect on profitability, whereas the 
capital buffer illustrates a positive effect.  
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1. Introduction:  
 

he financial crisis that we experienced in the beginning of 2007 has been one of the 
toughest financial periods in modern times and many economists argue it has been 
the deepest recession since the great depression in 1929. The ignition of the crisis 
when Lehman Brothers failed had a huge impact on the financial system. When 
one of the largest investment banks of the US did not have sufficient funds to 

manage poor debt, it spread quickly like a domino effect through the entire financial sector. 
The only way to protect the banking industry was to inject large sums of capital in order to 
obtain stability. Governments discussed and issued large rescue packages for institutions that 
were “too large to fail” in order to prevent the banking industry from affecting the rest of the 
economy, but it was already too late. The financial crisis hit the profitability of most 
industries and spread like a wildfire in 2008 and 2009. In 2010 the focus on the market turned 
from the private sector to the public sector when IMF and the EU provided financial help for 
Greece. The debt of Greece had an enormous effect on the European market and not to 
mention the Euro. The major issue was no longer the solvency of banks but of governments. 
To state that the profitability of the banking sector is important to the economy might be an 
understatement. Having a good and stable profitability level of the banking sector is crucial 
for the entire economy on an international level. The financial times that we have experienced 
since 2007 indicates the great importance these issues raise and how we need to understand 
different aspects of banking profitability in order to prevent or limit the next financial crisis in 
the future.   
 
Nevertheless, knowing that the banking industry needs more capital in order to stay resistant 
against financial downturns and being exposed to less risk is not a new discovery. Already in 
1988 the first Basel accords were developed in order to strengthen the stability of the banking 
sector and making the international standards more equal. The main idea of the accords was 
too increase the required capital maintained by banks and to increase monitoring. By doing 
this, the industry would become better at absorbing losses during economic stress (Basel 
Committee on Banking Supervision, 2010). Even though the regulation was introduced in 
order to reduce risk, many of the larger banks have been resilient to the implementation.  
Mainly due to the inquired costs that are associated with the new requirements. Basel 
regulation will have a substantial effect on the profitability of banking but it might not just be 
a negative aspect like some banks argue. As the risk of the bank decreases the profitability 
could instead be affected in a positive way. This brings me to the main question of this paper:  
 
How has the Basel regulation affected the profitability of the banking industry? 
 
I believe there are two possible outcomes to this scenario: 

I. The first scenario would be a negative effect on bank profitability meaning 
increased capital would drive profitability down or banks that kept a larger capital 
buffer would have earned a lower return.  

T 
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II. A second scenario would be a positive effect meaning that banks that kept a larger 
capital buffer would be more prepared for financial downturns in the economy and 
would therefore be more profitable.  

 
The study also looks at the research questions from two angles. Primarily it establish the 
effect from the Basel regulation imposed by the Basel committee, and secondarily it illustrate 
the effect from banks without any restrictions from Basel that decide to maintain a capital 
buffer with their own intention to become better than their competitors. To test my thesis I 
build an econometric model where I test the different variables of the Basel regulation against 
the profitability of the banking industry in 16 OECD countries. I look at the time period from 
1992 until 2009, the year when Basel was first implemented until the latest year of data. To be 
able to answer the research question I need to divide the time period into two periods. I 
consider 1992-2007 as a pre-crisis period and 1992-2009 as all the years in my sample. By 
dividing the time periods I will be able to look at the effect of the regulation in both good 
economic times and times where we experienced a large financial crisis. I use return on equity 
as measure of profitability and also include macro economic variables to control for 
fluctuations in the business cycle in my model.  
 
The method used will be an Arellano-Bond GMM estimator. Arellano-Bond is a very useful 
estimator since it eliminates several econometric problems when dealing with a larger 
dynamic panel data set and a smaller timeframe.   
 
Previous studies regarding the topic of bank regulation and profitability indicate that 
decreased risk taking increases profitability of the banking sector (Bourke, 1989; Molyneoux 
and Thornton, 1992). This could be due to the fact that cost of funding would be less if the 
bank were less risky. On the contrary, increased regulation is according to the Basel 
committee indicated to have a negative effect or decrease the return on equity. This is mainly 
due to the increase in cost when maintain a larger amount of high quality capital. There is a 
strong correlation between bank profitability and the business cycle (Albertazzi and 
Gambacorta, 2009; Shim, 2013) and can therefore explain different profitability levels during 
certain time periods of the economy.  
 
Banking profitability is an interesting topic while it plays a key role in modern economics.  
The banking industry, noticeably, has a huge effect on capital markets, especially on 
economic wellbeing. The recent crisis is a good indicator on how much the economy can be 
affected given poor profitability levels of banks and how we as a society cannot afford the 
risk associated with bailing out more financial institutions. The capital framework has raised 
several important questions. Policy makers, banks and investors are highly reliant on the 
ratios to assess the strength of banks and to provide solutions to the crisis that is still affecting 
some banking systems. Given the importance of these questions it is vital to understand the 
effects of banking profitability in order to have a stable banking sector.  
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My aim with this study is to contribute to the previous literature on the topic of regulations 
and bank profitability with inputs from the most recent recession on a cross-country level. Not 
only do I provide evidence of how the regulation affected from a recent period, but these 
years are also characterized by important changes in the banking industry. In addition, by 
dividing the time period into two segments I gain additional insights of the impact of the 
recent financial crisis. Finally by using Arellano-Bond GMM estimator I use an up to date 
econometric technique that deals with the issue of endogeneity in the regressors.  
 
The outline of the paper will commence with an introduction to Basel and its new 
implementations. Section 2 and 3 will discuss the literature study regarding regulation and the 
economic theory respectively. In section 4 and 5 the model and the data will be presented. 
Section 6 illustrates the method and finally in sections 7 and 8 the empirical results and 
conclusion will be discussed.  
 
1.1 Framework of Basel and its new implementations 
 

The main framework of the Basel act is to eliminate the risk of bank failures and to minimize 
the market risk. The Basel committee believes that the framework will help strengthen the 
soundness and stability of the banking industry and encourage international banks to boost 
their capital reserves. Secondly, they believe that it will eliminate any competitive inequalities 
amongst countries since a more uniform standard would be applied. The framework has three 
major components:  
 

 
                                            Source: Basel Committee on Banking Supervision 
 
The implementation of Basel I started in 1988 in the G-10 countries and around 100 countries 
worldwide have now implemented the accords. What later has been shown is that the original 
Basel act was not sufficient enough and that stricter capital requirements needed to be 
enforced. In January of 2013 a new improved accord (Basel III) was implemented with 
several new modifications. The accords are based on three pillars that control capital, leverage 
and liquidity measures, supervision, risk management and the openness of the market. The 
new improved accords can be seen in figure 1. 
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Figure 1. Source: Bank for International Settlements, Basel Committee on Banking Supervision 

 

1.1.1 Tier 1 Capital 
	  

In pillar one, the minimum capital requirements imply that banks need to raise the quality and 
transparency of the base capital. In order to do so the capital is divided into different Tiers 
depending on the risk level. Tier 1 stands for the least risky capital and consists of common 
equity and retained earnings. Tier 1 capital is common to all OECD countries and therefore 
making it useful for a cross-country comparison. Tier 2 capital can include any combination 
of capital permitted by the national regulator and it is not comparable on a cross-country level 
(Basel Committee, 2012). Table 1 provides the required percentages of the regulatory 
elements. The accords are implemented over a ten-year period and they are indented to 
increase on a yearly basis until 2019. 
 
Table 1 provides: Proposed requirements of Basel III and key dates 
 2013 2014 2105 2016 2017 2018 2019 
Minimum Common Equity 3.5% 4.0% 4.5% 4.5% 4.5% 4.5% 4.5% 
Capital Conservation Buffer    0.6% 1.2% 1.8% 2.5% 
Minimum Tier 1 Capital 4.5% 5.5% 6.0% 6.0% 6.0% 6.0% 6.0% 
Minimum total Capital  8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 
Minimum total Capital & Buffer 8.0% 8.0% 8.0% 8.6% 9.2% 9.8% 10% 
Liquidity Coverage Ratio   Introduce  

minimum  
standard 

Source: Bank for International Settlements, Basel Committee on Banking Supervision 
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1.1.2 Risk-weighted assets 
	  

The risk-weighted assets are a way to move away from the static requirements of capital. It is 
based on the riskiness of the banks assets and can be described by different levels of risk. For 
instance, government bonds with a rating over AA are weighted as zero percent, meanwhile 
corporate loans with the same rating are weighted at twenty percent. A loan that is secured by 
a letter of credit is more risky than a loan that is secured with collateral. There are at least 
three important functions of the risk-weighted assets.  Primarily, it is an important micro and 
macro toolkit that can describe the risk associated with the banks. Secondarily, it provides the 
capital allocated to the assets is ensured with the right amount of risk. Finally, it also 
highlights where debt bubbles might arise (Le Lesle and Avramova, 2012). In Basel III banks 
must maintain at least seven percent of their risk-weighted assets or they will face possible 
restrictions on paying bonuses to management and dividends to shareholders (Basel 
committee, 2012).  
 

1.1.3 Capital buffer 

  
Up until 2013 banks have not been required to keep a capital buffer, however several banks 
have chosen do so anyways.  Retaining a capital buffer could assure banks to maintain funded 
in case of a crisis and could also decrease cost of capital (Bourke, 1989). However, in Basel 
III, the requirements for a capital buffer is being enforced and by January of 2019 banks will 
be required to hold a capital conversation buffer of 2.5% to withstand future pressure of 
stress.  This will eventually bring the total common equity requirement up to 7% (4.5% 
common equity + 2.5% capital conservation buffer). The composition of the buffer has to 
consist of at least 60 % low risk assets (common equity) and can only have a 40 % level of 
risk-weighted assets. The composition of the buffer is noted in figure 2.  
 

 
 

Figure 2: LCR Capital Buffer, Source: Basel Committee on Banking Supervision. 
 

The Basel regulation affects all banks, however the severity of the impact may differ 
depending of type and size of the bank.  Most of the banks are affected by the increased 

Min 60% 

Max 40% 

Level 1: Assets Cash and 
qualifying market securities 
from soverigns, central banks 
and public sector entities.  

level 2: Assets Soverign, central 
bank and PSE assets qualifying 
for 20% risk weighting. 
Corporate bonds rated AA- or 
higher.  
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capital, quality of capital and liquidity ratios. Investment banks might be affected by the 
counterparty credit risk. 

2. Literature review 
 
This section examines the previous studies regarding the literature of profitability, bank 
regulation and the concerns with the risk side perspective of Basel.  

2.1 Literature on profitability and bank regulation.   
 
Banks are performing in a highly regulated market and there are many studies regarding 
different aspects of this topic. The Basel committee (2012) believes the effect of the 
regulation on the banking sector will be significant and it is unlikely that banks will be able to 
offset Basel’s impact on profitability. They estimate that ROE for the average bank will 
decrease by about 4 percentage points in Europe and about 3 percentage points in the US.  
When closing the capital gaps the impact will be substantial and additional 1.1 € trillion Euro 
of tier 1 capital will be needed in the industry by 2019. The analysis is done on 45 of the top 
European banks and their most recent balance sheets. However, they believe the effects will 
only be felt gradually and in 2013 will only decline by 0.3 percentage points and 2.1 
percentage points by 2016.  
 
Another way of looking at the effects of the Basel accords is to look at the markets perception 
of the impact. Eyssell and Arshandi (1990), Madura and Zarruk (1993) and Wagster (1996) 
look at how the market responds by analyzing the banks market share price before and after 
announcement of regulations. If the introduction of minimum required capital would harm 
bank profitability then this would reflect in the share price of the bank. By focusing on very 
short time periods around announcements the shown effect should be stronger and not so 
affected by long term macro-economic factors. In two out of the three studies capital 
requirements reduced the share prices of banks indicating that capital requirements does have 
a negative impact on banking share prices. However most of the results regarding the effects 
of the Basle accords produce mixed results in terms of market expectations. This makes one 
still questionable to evaluate the long run effect and profitability of banks considering the 
Basle accords on these previous studies.   
 
Beltratti and Stultz (2009) research the recent financial crisis. They empirically test a cross 
section of stock returns on large banks during the financial crisis to see how bank 
performance is related to bank-governance, government governance, country regulation and 
bank balance sheet characteristics. Results showed that amongst the banks that had 
experienced the largest returns pre-crisis in 2006 experienced bigger loses during the crisis. 
This was due to shareholder owned boards that wanted to maximize shareholder wealth and 
took on to much risk. The study also showed that banks that had an increased tier 1 capital 
managed the crisis better and experienced fewer losses. Xiao (2009) also found that banks 
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that had an increased tier 1 capital and more deposit financing at the end of 2006 experienced 
significant higher returns during the crisis.  
 
The Basel regulation is also said to have an effect on bank efficiency. Pasiouras, Tanna and 
Zoupoundis (2009) illustrate the impact based on Basel’s three pillars. By taking 615 banks in 
74 different countries they found that the regulation increased the market discipline and 
enhanced the banks cost efficiency. However, stricter capital requirements had a negative 
impact on the profit efficiency. Dietrich and Wanzenried (2011) did a study where they 
examined the efficiency of bank profitability before and after the financial crisis on 372 
commercial banks in Switzerland. They found that there was an established difference in 
profitability during the two different types of period and that the more “effective” banks 
proved to be more profitable. The main factors were operational efficiency, the growth of 
total loans, the cost of funding and the specific business models.   
 
When considering the profitability of the banking sector it is important to look at the major 
external effects as well. The most important one might be the business cycle. Concluded by 
several previous studies, banking is highly sensitive to business cycles and trends in the 
market (Albertazzi and Gambacorta, 2009; Shim, 2013). Financial profits by the banking 
sector can many times be explained by the good economic climate or in the same sense a 
financial downturn can explain why profitability decreases. Since the profitability follows the 
swings of the economy, it is important to adapt the capital in order to be prepared for the 
financial downturns. This is one of the major improvements added to Basel III and is an 
important aspect to consider in the regulation. Albertazzi and Gambacorta (2008) studied the 
external effects on profitability by examining the link between business cycle fluctuations and 
the banking sector profitability. They establish that there is a positive relationship between 
GDP growth and net interest income on profitability. The authors discuss that bank 
profitability is pro cyclical and needs to be taken into consideration when looking at 
profitability. Jeungbo Shim (2013) discusses the importance that the banks keep an extra 
countercyclical capital buffer in order to absorb financial distress better. His main findings by 
using a US bank holding company between the years 1992-2011 was a negative relationship 
between business cycles and capital buffer. It agrees with the Basel proposition that the 
capital buffer needs to be countercyclical in order for banks to become more liquid. It is also 
an important aspect when deciding on how much capital to retain since it is crucial depending 
on what stage in the economy we are in. 
 
To establish the model in this paper previous study on variables that determines profitability 
were looked at. They conclude profitability can be determined by internal and external 
factors. Internal characters could be variables such as risk, capital ratio, bank size and external 
could include GDP growth, inflation, central bank interest and taxation (Molyneux and 
Thornton (1992)). Dellis, Brissimiss and Athanasaglou (2008) build their profitability model 
based on bank specific, industry specific and macro-economic factors. They studied the Greek 
banking sector between the years 1985 and 2001 and their findings concluded that capital is a 
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major source in establishing the profitability of banking and that increased exposure to credit 
risk decreases profitability. However cost management had a significant influence on 
profitability as well where variables such as labor productivity growth and operating expenses 
had a positive and negative effect respectively.   
 
Furthermore, there is evidence that the taxation of a country and legal institutions does have a 
significant impact and does indeed matter. Studies on the topic of taxation by Demirguc-Kunt 
and Huizinga (1999) suggest that taxation reduces bank profitability. However studies done 
by Albertazzi and Gambacorta (2009) imply that the taxes do not have a significant effect 
since it can be shifted to a large fraction over to depositors or borrowers. Overall the fiscal 
policy would most likely have an influence on the behavior of the banks, however little 
attention has been made on the topic of taxation for the financial sector and it will therefore 
not be too much effort put into the subject.   
	  

2.2 Implications and risk with Basel  
 
Even if the new stricter regulations are implemented in order to support our financial systems 
they might not yet be fully developed in order to be completely successful. The regulation 
depends on the ability to supervise the banking industry and until now the new system still 
has some complications. One of the major concerns is the fact that a bank can elude some of 
the prime regulations to insurance companies or outstanding firms, which are not regulated in 
any sense. Another issue is the cost and amount of extra work for the banks in order to 
implement the new rules. According to the Bank of England (2012) there is an easier 
proposition than Basel III, which could give a better solution to the financial risk taking by 
the banks.  A model that is too complex could create even more problems than it would solve.  
Andrew G. Haldene, member of the Basel financial policy committee and economist at the 
Bank of England wrote a paper regarding the difficulties in implementing the new Basel 
accords. In his paper “The dog and the Frisbee” he draws the parallel in which we try to 
create a solution to the financial problems that are much more complicated than the issue 
itself. He uses the simple example of how a dog catches a Frisbee. It does not calculate the 
exact speed and distance using Newton’s theoretical framework but instead the dog uses his 
instincts. In the same sense he argues how the capital requirements should not be solved with 
a complex method, “complexity does not solve complexity”, but rather a simple solution 
does. His main idea is to rather focus on a leverage ratio rather than increasing capital 
requirements that would require more monitoring and increase cost both for the bank and its 
customers.  
 
Finally Blundell-Wignall and Atkinsons (2010) discuss the importance of diminishing the risk 
of too-big-to-fail institutions not to encounter another crisis like the one in 2007, however, 
they do acknowledge that there are major problems with the Basel plan. One of their concerns 
is yet again the structure of monitoring and whether the shadow banking system should be 
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incorporated in the banking regulation as well and in this case how should we go about to 
implement it.   

3. Theory  
 

This section describes the theory behind banking regulation and the different effect, risk 
taking, has on profitability.  
 
The theory behind the regulation of banking industry is complex and can be seen as both 
positive and negative for profitability. The positive effect and the reason for introducing the 
regulation is to reduce the risk level for the banking sector. During the latest financial crisis 
the main theory is that banks took on to much risk then they would have if stricter regulations 
had been enforced. Banks that could lend out more of its capital increased its profits and did 
so at the cost of increased risk taking (Slovik and Cournede, 2011). Several papers discuss the 
relationship between bank risk taking and the effect on profitability and majority of them 
establish that decreased risk actually increase profitability. In accordance with Bourke (1989) 
the best performing banks are the ones with the highest maintained equity relative to their 
assets. Banks that have higher capital ratios will incur less risk and face lower cost due to 
lower bankruptcy costs. A bank that can reduce its risk level will therefore have a higher 
profitability.  In this case a regulation that enforces banks to be less risky would experience an 
indirect effect to be more profitable. Molyneux and Thornton (1992) also establish that there 
is a negative and significant relationship between the level of risk and profitability. This 
might reflect that banks that are exposed to a larger set of high-risk loans can accumulate a 
larger amount of unpaid loans and this will be in the long run very costly.  
 
On the contrary, the negative aspect and the biggest concern for banking industry is the higher 
cost and complexity for the banks due to the new regulations. External interference with 
activities of business would harm profitability of the banking sector. An example of this is the 
cost of maintaining the extra capital. This can be seen as an extra tax for the banks and is one 
of the majority reasons for the negative responses (Bolt, Haan and Swank, 2012). Interference 
from the government sector can also be looked upon from a negative aspect. The regulatory 
capital requirements would harm the competiveness of the banking industry where the banks 
cannot set their own level of capital requirement. The effectiveness of the industry will be 
harmed due to the lack of open market competition and this would lead to a decrease in 
profitability (Härle et al, 2010). In addition, if capital requirements or regulations are not met, 
the banks cannot pay out bonuses or dividends to shareholders, which might affect 
performance and potential investors. In an unregulated market the banks would have the 
freedom to choose their own capital requirement and set the level of their own risk. Having 
this option may benefit the profitability of the banks since they can choose if they want to 
maintain more equity, however, it could mean that the risk level could be too high.    
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4. Model and Variable selection 
 

This section will explain the model, selection of independent and dependent variables and 
finally discuss the expected outcome of the independent variables.  

4.1 Model 
 
The theoretical model is built on the profitability model of Athanasoglou, Brissmiss and Delis 
(2008). It includes both internal and external factors that are given by model 1. The 
profitability is based on three main types of variables: bank specific, industry specific and 
macro-economic factors. It also includes the lagged value of the dependent variable as one of 
the explanatory variables in the model. This is to see if the previous year’s profit would affect 
this year’s profit.   

𝒀𝒋𝒕 = 𝒄 + 𝒀𝒋,𝒕!𝟏 + 𝜷
𝑱

𝑱!𝟏

𝑲   𝒋𝒕  𝒋𝒕
   + 𝜷 𝑿𝒋𝒕     𝒋𝒕   +

𝑳

𝒍!𝟏

  𝜺𝒋𝒕                                            (𝟏) 

            
I will use the equation as a base for my study to get a good comprehensive model. However 
since I am using Arellano and Bond GMM estimator it will take care of the problem with 
lagged levels and I therefore do not need to include the lagged level of profitability as an 
explanatory variable. The difference GMM estimator already deals with this issue when 
constructing first difference in the equation. The issues will be discussed more closely in the 
method part. The most important variables are the bank specific variables since the 
regulations affect the values of these characters. Two macro-economic factors will also be 
included to control for business cycle fluctuations in the model.   
 

My model is given by equation 2 and reflects variables from two different segments in a 
balanced panel data set consisting of 16 OECD countries for the time period of 17 years 
(1992 to 2009).  
 

𝑹𝑶𝑬𝒋𝒕   = 𝒄 + 𝜷𝟏𝑪𝑩𝒋𝒕 + 𝜷𝟐𝒕𝒊𝒆𝒓𝒋𝒕 + 𝜷𝟑𝑹𝑾𝑨𝒋𝒕 + 𝜷𝟒𝑳𝒋𝒕 + 𝜷𝟓𝑰𝒋𝒕 + 𝜷𝟔𝑮𝑫𝑷𝒋𝒕 + 𝜺𝒋𝒕                        (𝟐) 
                
                j = 1, 2, . . . , 16;     t = 1992, 1993, . . . , 2009;  
   
ROEit implies the profitabilty of the banking sector using return on equity as measurement and 
it is the profit after tax as percentages of capital and reserves, for country j in year t. C is a 
constant. CB  is the capital buffer that includes the amount of equity above the required rate 
of equity.  The tier is the amount of tier 1 capital retained in each individual country. The 
RWA is the risk weighted assets in each country. L is the amount of loans the country has 
outstanding. I is the longterm interest rate on government bonds in country j in year t. The 
GDP  is the growth rate for each individual country in year t.  
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The correlations between the explanatory variables of the Basel regulatory variables are fairly 
high1. It is therefore sufficient to divide the regression into multiple equations. When dealing 
with Arellano Bond it is possible do divide the equation into separate components since it is 
using instrumental variables estimation. If one was using OLS then a 2SLS would be 
required. There was encountered correlation beteween the regressors of risk weighted assets, 
tier 1 capital and loan and they are therefor considered separately in three different equations 
in the model (equation i, ii and iii).  
 
                                                                  𝑹𝑶𝑬𝒋𝒕   = 𝒄 + 𝜷𝟏𝑪𝑩𝒋𝒕 + 𝜷𝟐𝒕𝒊𝒆𝒓𝒋𝒕 + 𝜷𝟑𝑰𝒋𝒕 + 𝜷𝟒𝑮𝑫𝑷𝒋𝒕 + 𝜺𝒋𝒕             (i)  

 
                                                                  𝑹𝑶𝑬𝒋𝒕   = 𝒄 + 𝜷𝟏𝑪𝑩𝒋𝒕 + 𝜷𝟐𝑹𝑾𝑨𝒋𝒕 + 𝜷𝟑𝑰𝒋𝒕 + 𝜷𝟒𝑮𝑫𝑷𝒋𝒕 + 𝜺𝒋𝒕                        (ii) 
 
                                                                  𝑹𝑶𝑬𝒋𝒕   = 𝒄 + 𝜷𝟏𝑪𝑩𝒋𝒕 + 𝜷𝟐𝑳𝒋𝒕 + 𝜷𝟑𝑰𝒋𝒕 + 𝜷𝟒𝑮𝑫𝑷𝒋𝒕 + 𝜺𝒋𝒕                  (iii)   

4.2 Variable selection and dependent variable 
 
The variables are chosen based on the Basel framework (Basel Committee on Banking 
Supervision, 2011) and previous studies (Dietrich and Wanzenried, 2011; Athanasoglou, 
Brissmiss and Delis, 2008). My independent variables are divided into internal and external. 
The internal are bank specific and are the characters that are affected by Basel regulation and 
the external are macro-economic variables to control for the fluctuations in the economy.  
 
Dependent variable (profitability measure) 
 
My dependent variable and measure of profitability will be the return on equity (ROE). 
Return on equity is considered to be according to the literature one of the most common 
profitability measures used. The ROE is calculated by taking the net income divided by the 
shareholders equity. It is a simple way to measure the wellness of the bank and is a good 
measure since banks can have substantial off balance sheet portfolios (Berger and Bouwman, 
2009).  Another profitability measure that is commonly used is the return on assets or ROA. 
The ROA reflects the ability to generate profit from the bank’s assets. Both estimators are 
good profitability measures however ROE is more commonly used in financial literature and, 
therefor, preferred in this study.  

4.3 Independent variables 
	  

The expected outcome of the independent variables is demonstrated in table 2 and is based on 
both economic theory and my own expectations on the regression. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The	  correlation	  matrix	  for	  time	  period	  1992-‐2009	  and	  1992-‐2007	  can	  be	  seen	  in	  the	  apendix	  under	  
A1	  and	  A2.	  
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Tier 1 Capital: The tier 1 capital is the prime equity consisting of common stock 

and retained earnings and is the least risky assets in the bank. The 
tier 1 capital in the model is the total amount the entire banking 
sector of the individual country has possessed during the specific 
time period. During this time period no country has gone below 
the required rate (4 %) of tier 1 capital implied by the Basel 
committee. Holding more capital will reduce the risk of the bank 
but could also have a negative effect on its profitability since 
there is an inverse relationship between risk and return. I, 
therefor, believe that the required capital will be of less 
importance, negative effect, during good economic times (1992-
2007) and the opposite positive effect when looking at the entire 
time period from 1992 to 2009. 

 
 
Capital Buffer:  The capital buffer can be explained as sufficient capital to counter 

risk. It is calculated by taking Tier 1 capital equity and dividing it 
by the risk weighted asset in order to achieve a Tier 1 capital 
ratio. The capital buffer will then be the difference between the 
Tier 1 capital ratio and the minimum required capital ratio of 8%. 
Having a more substantial capital buffer will make it easier for 
banks to absorb the financial downs in the business cycle. The 
buffer will most likely have a positive effect when including the 
financial crisis. In the pre-crisis years it will most likely be 
negative since it will be more costly to maintain a capital buffer 
in good economic time periods.  

 
Risk Weighted Assets: The risk weighted assets measure the amount of risk that is 

connected to the assets of the firm. The risk-weighted assets are 
calculated by taking the amount of investments times the risk 
level of the investment.	   An investor that puts in a deposit 
amounting to $20, assuming the risk of the investment is 80%, 
implies that the bank retains risk weighted assets of $16 (20*0.8). 
The risk-weighted asset is then used in order to calculate a tier 1 
capital ratio. If the amount of equity held by the bank is $4 and 
the bank then lends out the full amount the tier 1 capital then the 
ratio will be 4/16=25%. An increase in tier 1 capital ratio is also 
increased in Basel III framework from 4 to 7 percent. In my data 
the tier 1 capital amounted to 9 percent.  Increased risk weighted 
assets would assumingly increase the ROE of a firm and with 
restrictions this could possibly have a negative effect. I believe 
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the larger amount of risk-weighted asset that the bank posses will 
have a negative impact during 1992-2009 (crisis years) and the 
opposite effect during 1992-2007 (pre-crisis).  

 
Loans: Loans are regarded as the ratio of loans to total assets. Banks 

where loans are higher are presumed to have performed better 
during the crisis and therefore have a positive effect. This is due 
to the fact they have less assets to the market. If a bank increases 
their lending the profits would therefore also increase. With Basel 
III, a new increased leverage ratio suggests that requirements 
should be higher than previous Basel accords. Increased leverage 
will incur a higher cost of lending for the bank and can have an 
effect of the amount of loans given by the bank. I believe loans 
will have a positive impact during both time periods.  

 
Interest rate: The interest rate is based on the long-term government bond yield 

in each country and is in most cases considered on a ten-year 
basis or longer. It is generally calculated at the pretax level and is 
derived from the relationship between the present market value of 
the bond and the maturity. According to previous studies the 
interest rate will most likely have a positive effect on ROE. A 
reason for the positive relationship between interest rate and the 
profitability level is the association between high interest rates 
and large income interest margins (Nelson and Piergiorgio, 2012).  

 
GDP growth:  GDP growth is the calculated growth of the gross domestic 

product for each year in the individual countries and is given in 
percent. GDP growth is estimated as a control variable to control 
for business cycle fluctuations. Since profitability is highly 
dependent on economic conditions it is important to consider this 
aspect. I believe the GDP growth will have a positive effect on 
the profitability in both time periods of the model.  
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Table 2 provides: Variable, measure, notation and expected effect of explanatory variables of bank 
profitability in model 2 for the years 1992-2009. In parenthesis is the expected outcome for the pre-
crisis years 1992-2007.  
Variable Measure Notation Expected 

effect  
 
Dependent Variable 

 

Profitability Profit after tax as a percentage of capital and 
reserves, for country j in year t.  

ROEjt  

 
Independent Variables 

 

Bank specific  
Capital buffer  Excess capital above the required tier capital rate  CB +  (-) 
Tier capital 1 Required capital according to Basel  Tier +  (-) 
Risk weighted assets Bank asset weighted according to risk RWA -  (+) 
Loans  Amount outstanding loans L + (+) 
 
Macro-economic 
Interest rate  Long term yield of government bonds (10 year)  I + (+) 
GDP Percentage change in GDP GDP + (+) 

5. Data 
 
In this section the source of the data will be discussed and problems encountered with the 
data. In addition a closer look at the graphs of the data will also be mentioned.  
 

5.1 OECD 
	  

The data source is the Organization for Economic Corporation and Development (OECD). 
OECD provides financial and economic information for about 40 countries in the world. 
These countries represent about 80 percent of the world trade and investments. Using data by 
the OECD is very beneficial since they report income statements and balance sheets for 
commercial banks, savings banks and other miscellaneous financial institutions of a country. 
The bank specific variables are all taken from the balance sheets and income statements that 
describe the bank’s profitability. The macro economic factors are also derived from OECD 
data but from general statistics and productivity statistics. I included 16 OECD countries to 
compare the profitability on an international level. To get a good comparison on a country 
level it would have been most favorable to include all 34 OECD countries in the study. 
However due the limitation of data, only 16 countries with sufficient enough data could be 
included. Since OECD represents all the countries in the study, the data constitute of high-
income countries, which make them comparable on a cross-country level. Descriptive 
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statistics of each individual country and number of institutions included can be found in table 
3.  
Table 3 provides: countries and number of 
institutions 
Country (OECD) Financial Institutions 

(average) 
Austria 856 
Belgium 82 
Chile 31 
Check republic 44 
Estonia 12 
Ireland 45 
Italy 701 
Korea 23 
Netherlands 102 
Norway 148 
New Zealand 17 
Poland 735 
Slovak republic 26 
Spain 272 
Sweden 114 
Switzerland 316 
 
My sample is a balanced panel data set of 16 OECD countries consisting of 321 observations 
over the years from 1992-2009. To look closer at the recent impact of the financial crisis I 
divide the sample into two time periods where the first time period includes all the years from 
1992-2009 and the second time period is what I consider the pre-crisis period from 1992-
2007. I establish the financial crisis to start in 2007 and to make the model less complex I 
assume all the years from 1992-2007 to be years without any major financial distress. By 
dividing the data into two time periods it allows me to compare the net effect of the regulatory 
variables during “good” economic times and compare them to a time period where we have 
experienced a large financial distress or crisis.  
 
The major issues encountered with the data were a large set of missing values for certain 
OECD countries. The regression started with 20 countries that adopted the Basel requirements 
but ended up dropping four of them due to the fact that they lacked too much data. In the end 
there were 16 OECD countries represented, however this was more than enough to get good 
estimates for the regressions.  
 
The descriptive statistic of the independent variables is described in table 4. The only specific 
outlier in the data was the interest rate in Slovak republic where it reached a high of 21.72% 
in 1998. The minimum capital buffer value of negative 1.92% also might be worth 
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mentioning since this is most likely due to banks that disregarded maintaining a buffer and 
kept a lower tier 1 capital ratio then required by Basel.  
 
Table 4 provides: Summary table of independent variables and year between 1992-2009.  
Variable Obs Mean Std. Dev. Min  Max 
year 270 2000 5.19 1992 2009 
gdp* 269 3.05 2.91 -6.99 12.27 
loan 255 319284 409071 175.4 1901605 
tier 228 34155 43950 244.8 224707 
rwa 219 360111 464325 1107.9 2091371 
NOI 261 300 381.30 15 1740 
I* 249 5.87 2.70 1.22 21.72 
CB* 237 3.28 3.04 -1.92 16.80 
Note: Capital numbers are given in thousands of Euro (€). Variables marked with a * are given in percent.  

5.2 Variable performance  
	  

By looking at a sample of OECD countries (Austria, Chile, Sweden and Belgium) we can see 
how the different variables have performed during the past 20 years and it gives a good 
indication about the expected outcome. During the time period from 1992 to 2009 the only 
time ROE was negative was during the financial crisis in 2008 and 2009. This implies the 
magnitude of the most recent financial crisis compared with previous recessions or downturns 
in the economy we have experienced since the beginning of the nineties. The two major 
recessions can be seen in figure 4 in year 1993 and 2001, the nineties recession and the dot-
com crisis. The GDP growth in figure 4 also reveals a relationship between ROE and the 
business cycle where we see a positive correlation between GDP growth and the ROE.  

Figure 3. Return on Equity % 

 
Note: Return on equity (ROE) in percent, 1992-2009. Chile, Austria, Sweden and Belgium. 
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Figure 4. GDP growth % 

Note: GDP growth rate in percent, 1992-2009. Chile, Austria, Sweden and Belgium. 

 

The tier 1 capital is increasing slowly since the introduction of Basel in 1992, as can be see in 
figure 5. It can also be noted that it does not follow the business cycle fluctuations. Already in 
this figure we can see a hint that the effect of the regulation will not show a major effect on 
profitability. The risk-weighted assets, in figure 6, is fairly high relatively to the amount of 
tier 1 capital in figure 5. Even though the new requirements of Basel III encourage a capital 
ratio of tier to risk weighted assets of seven percent, the calculated ratio in the model 
estimates to nine percent. This could be an indicator that even though the requirements are 
new and improved they still might not be sufficient enough still.  

 

Figure 5. Tier 1 Capital Euro 

Note: Tier 1 Capital in thousand of Euro (€), 1992-2009. Chile, Austria, Sweden, Belgium.   
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Figure 6. Risk Weighted Assets Euro 

 

Note: Risk weighted assets in thousand of Euro (€), 1992-2009. Chile, Austria, Sweden, Belgium.  

Figure 7. Capital Buffer  

Note: Capital buffer in percent, 1992-2009, Chile, Austria, Sweden, Belgium.  

 

The capital buffer has been slowly increasing since the primary Basel regulation was first 
introduced in 1992. In figure 7 we can see a sudden increase in the capital buffer in 2004 and 
this is due to the effects of Basel II that took place in June of 2004. However the quality of 
capital in the buffer will increase from 2013 and be more restricted from low quality assets.    

6. Method:  
 

In this section the method used and the different econometric problems that one might 
encounter using a cross-sectional time series data will be discussed.  
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6.1 Arellano and Bond 
 
By using data from OECD and constructing a cross section time series, the method I will be 
using is a difference GMM estimator technique described by Arellano and Bond (1991). The 
method is chosen since it eliminates several econometric problems that can occur while using 
cross sectional data. Also it is suitable when applying a panel data set with a short time 
dimension and a larger number of countries (Roodman, 2009). There are two types of GMM 
methods, xtabond and the latest version xtabond2. I have chosen to use xtabond2 since it is 
more developed and have more advantages then the previous edition. A problem with the 
original Arellano-Bond (xtabond) estimator is that lagged levels are poor instruments for first 
difference and xtabond2 performs better since it implements the estimations twice.  Another 
advantage of using xtabond2 is that it allows for using lagged levels of instrument variables 
meanwhile xtabond does not (Roodman, 2009). By using ordinary least squares it might give 
biased and inconsistent results and, therefore, I do not consider it as an estimator to be used in 
this paper. In addition, system GMM with several lags and levels have been tested but with no 
significant better results were obtained and could therefore be ruled out as potential 
alternative methods.  
 
When running my model I instrument the GMM estimator with all the regressors that are 
endogenous. I consider my bank specific variables tier 1 capital, risk weighted assets, capital 
buffer and loans to be endogenous and therefore include them in the GMM. For the iv 
instrumental variables I include only the strictly exogenous variables and in my model and 
they are characterized by GDP growth, interest rate and number of institutions. Robust 
standard error is used to get consistent results with panel specific autocorrelation (Mileva, 
2012). By default xtabond2 performs a Hansen test that determines if my instruments as a 
group are exogenous. A high p-value indicates that I cannot reject the null and conclude that 
the variables are exogenous and good. Xtabond2 also performs two additional test AR (1) and 
AR (2). The AR (1) test for autocorrelation and is applied to the different residuals. The null 
hypothesis is that there is no autocorrelation. AR (2) looks at the “first difference” estimations 
and might be the most important test since it detects autocorrelation in levels (Mileva, 2012).  
 

6.2 Fixed effects 
	  
A good aspect of using the difference GMM model is that it takes care of fixed effects. Since 
my data is a cross-country times series, the time invariant cross country specific characters 
tend to correlate with the error term. This can eventually cause fixed effects to be contained in 
the error term (Roodman, 2009). Normally, with OLS, we would apply fixed effect 
instrumental variables to take care of the problem but the instruments could turn out to be 
weak. If the instruments were weak the fixed effects of the OLS estimates would have a 
tendency to be biased. However the difference GMM eliminates the potential problems by 
taking first difference. By taking the first difference in equation (1) the regressors are 
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transformed and the fixed effects are removed which is illustrated in below in equation (3). 
The test of AR (2) performed by xtabond2 detects if there is any autocorrelation in levels and 
the null hypothesis is that there is no autocorrelation.    
 

ΔROEjt = c  + Δ∑βiKjt + Δ∑βiXjt + Δεjt       (3) 

6.3 Endogeneity  
 
The explanatory variables loan, tier 1 capital, capital buffer, risk weighted assets, interest rate 
and GDP growth can experience endogeneity because causality runs in both directions. This 
will eventually cause the regressors to be correlated with the error term. By using difference 
GMM I include not only the exogenous variables as instruments but also lagged levels of the 
endogenous regressors. This makes the endogenous variables predetermined and therefore not 
correlated with the error term in the equation (Roodman, 2009). Using ordinary OLS in this 
case would give highly biased results.  

7. Results  
	  

Table 5 summarizes the main empirical results for the return on equity as dependent variable. 
The first three columns represent all the years in the sample (1992-2009) and the second three 
columns represent the time period before the crisis (1992-2007). Test statistics for both the 
Hansen test and AR (2) are reported in the table.  
Table 5 provides: Regression results for return on return on equity (ROE)  
Dependent variable: ROE All years:  

1992-2009 
Before the financial crisis:  
1992-2007 

 Eq. (i) Eq. (ii) Eq. (iii)  Eq. (i)  Eq. (ii) Eq. (iii)  
Capital buffer  0.094 

(0.059) 
 0.076** 
(0.275)  

0.077** 
(0.042) 

0.112* 
(0.053) 

 0.095** 
(0.042) 

 0.090** 
(0.090) 

Risk weighted assets  - -0.459** 
(0.185) 

- -  -0.374*** 
(0.210) 

- 

Tier 1 capital  -0.276** 
(0.140) 

- - -0.293* 
(0.224) 

- - 

Loans  - - -0.672*** 
(0.151) 

- -  0.048*** 
(0.018) 

Interest rate  0.042*** 
(0.018) 

0.043*** 
(0.018) 

 0.044*** 
(0.019) 

 0.062*** 
(0.019) 

 0.063*** 
(0.019) 

 0.063*** 
(0.033) 

GDP growth  0.085*** 
(0.029) 

0.085*** 
(0.226) 

0.076*** 
(0.023) 

0.121*** 
(0.059) 

0.121*** 
(0.015) 

0.121*** 
(0.159) 

Hansen test (p-value)  1.000 1.000 1.000 1.000 1.000 1.000 
AR (2) 0.099 0.097 0.020 0.073 0.680 0.165 
Note: Robust standard errors are reported within brackets. Coefficients that are significantly different from zero 
at the 1%, 5% and 10% are reported as *, ** and *** respectively.  
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The Hansen test provided good results for both time periods with a high value of 1. This 
implies that the endogenous instruments as a group are exogenous. The AR (2) also showed 
significant result with mostly a low value, meaning that there is limited auto correlation in 
levels.  In equation ii and iii there was a higher value of AR (2), which indicates some auto 
correlation, and this could cause some skewedness to the coefficients.   
 
The tier 1 capital is negative and significant during both time periods. This is interesting 
while it implies that during the recession it did not improve the profitability level. The value 
though is less negative during the recent financial crisis, -0.276 compared to before the crisis 
of -0.293. This indicates that that increased amount of tier 1 capital could have had a small 
positive effect and would then be in accordance with Beltratti and Stultz (2012) where 
increased tier 1 capital has a slightly more positive effect during recession. In addition, the 
result is in accordance with the Basel committee’s projections where they conclude that an 
increase in the tier 1 capital will result in an overall decrease in ROE. Nonetheless, the 
decreased risk taking of increasing the tier 1 capital does not show any significant positive 
effects on profitability. This might be due to fairly low amounts of high quality capital during 
this time period. It does not confirm the theory that decreasing the risk would increase the 
profitability. However, if the risk was substantially lowered then maybe this could have 
affected the profitability positively, but not in this case.  
 
Surprisingly, banks that retained an extra capital buffer entail overall a similar positive and 
significant result. This would mean that the banks that retained a capital buffer saw an 
improvement in their profitability. Even though the capital buffer has been fairly low, banks 
that maintained the extra capital could have been exposed to less risk and could therefor been 
more profitable. Another explanation could be that banks that did not survive the crisis are 
excluded from the model and these could have been banks without any sufficient capital 
buffers. The capital buffer illustrated a slightly larger positive effect in the years from 1992 to 
2007 and one could draw the conclusion that buffers are therefore more beneficial in good 
economic times. However in equation, (ii) and (iii), before the financial crisis, there was a 
higher test value for the AR 2 test meaning that there was some autocorrelation in levels. This 
could affect the result and causing the coefficient to be greater than they actually were.  
 
The risk-weighted assets illustrate negative and significant result in both time periods and 
when including the years 2007-2009 the negative impact on profitability is larger then during 
the previous years until 2007. It implies that riskier assets will have a negative effect on 
profitability and especially in economic downturns. Das and Racine Sy (2012) can find 
similar results where they establish a negative relationship between risk-weighted assets and 
stock market returns in the US after the financial crisis. However, they find the opposite effect 
before the crisis, which indicates higher risk weighted assets will decrease profitability in 
recessions but increase profitability in good economic conditions. The negative effect of risk-
weighted assets on profitability coincides with theory that increased risk decreases 
profitability. However if banks by regulation decrease their risk-weighted assets then the 
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regulation will have a positive effect on the profitability. Furthermore, risk-weighted assets 
are a very complicated product and innovative financial products have made it easier for 
financial institutions to manipulate with this regulatory risk measures. In addition, there are 
concerns in underestimating the acquired risk of the assets when countries may have 
differences in calculating the risk-weighted assets. For the regulation to be successfully 
implemented across countries, a consistent accounting standard of calculations needs to be 
introduced. This will require coordinated efforts from regulators globally (Dalmaz and 
Longevialle, 2010). 
 
The interest rate is positive and significant in all the equations. High interest rates are mainly 
due to the correlation with large income interest margins and could be an explanation to the 
positive relationship. It also confirms with previous studies that the interest is positively 
correlated with profitability and controls for the business cycle fluctuations. The effect was 
fairly consistent and entailed a slightly more positive effect before the financial crises with an 
average of 6.3 percent compared to 4.3 percent in the years 1992 to 2009. The highest rates 
were in the beginning of the nineties and since the financial crisis in 2007 we have 
experienced fairly low rates.  
 
Moreover, gdp growth also displayed positive and significant results during both time periods 
and therefore confirm with previous studies (Alberatazzi and Gambacorta, 2009; 
Athanasoglou et al, 2008) to be pro-cyclical. The gdp growth showed a slightly larger effect 
on profitability in the pre-crisis period of 12.1 percent compared to 8.5 percent in the total 
time period.  

8. Conclusion 
 
This paper has examined how regulatory variables of the Basel framework has effected the 
profitability of the banking sector in 16 OECD countries between the years 1992 to 2009. To 
account for the impact of the recent financial crisis the data were divided into two separate 
segments where the first time period included a crisis period and the second time period did 
not. The hypothesis predicted one out of two different outcomes. The first scenario would be 
a negative effect, where increased regulation would decrease profitability due to higher 
inquired costs for the banks. The second scenario would be a positive effect meaning banks 
that increased their capital were more prepared for the financial crisis and therefor maintained 
a higher profitability.  The paper also looked at the research question from two perspectives. 
Primarily how regulation affected profitability but also from the aspects where banks on their 
own incentive retained a capital buffer. The results illustrates that increased required capital 
of tier 1 capital had a negative impact on profitability in both time periods. This implies that 
the Tier 1 capital was not sufficient enough during the recession period to provide a positive 
effect on the profitability. Increased amount of risk-weighted assets had a greater negative 
impact in crises periods than other periods.  Maintaining an extra capital buffer that was not 
required by the regulation illustrate a positive effect in economic upturns as well as economic 
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downturns. However AR 2 test displayed high auto correlation in two out three equations in 
the pre-crisis years and the coefficients might have been affected.  
 
The main findings of the study is in accordence with the Basel committee that increased tier 1 
capital does indeed decrease profitability. This could be due to the increased cost the banks 
have to incorporate in meeting the new standards. However, increasing the capital could have 
a slightly more positive effective during financial crisis. The decreased risk taking did not 
illustrate any significant effect on increased profitability and could have been due to the low 
levels of capital that were imposed in Basel I and Basel II. The increased capital requirement 
of tier 1 capital is estimated to be 1.1 trillion Euros only in the European countries to be 
sufficient enough during the coming decade (Basel committee, 2012). An increase in the 
ratios of the regulation, like Basel III, could have a larger positive effect on profitability then 
during the previous years.   

As the financial crisis in 2008 was an example off, the Basel committee’s requirements were 
not sufficient and the increased capital did not protect the banking industry from this huge 
recession. Some major improvements for Basel have been implemented as of January 2013, 
with increased capital requirements, counter cyclical buffers and increased liquidly ratios with 
higher margins in bad times that is suppose to strengthen the coverage in capital framework in 
inferior financial times.  However, there are still improvements that can be adjusted to the 
new proposition. The tier 1 capital ratio is increased from four to seven percent but as could 
be seen in the result section if calculating the tier 1 capital divided by the risk weighted the 
tier 1 capital amounted to nine percent.  Since the tier 1 capital from 1992 to 2009 in the study 
maintained a higher tier 1 capital than what is proposed in the new Basel III regulation this 
might indicate that the value is set to low.  

Also, since the profitability of the banking sector is highly dependent on the business cycles it 
might be beneficial for the Basel committee to make the tier 1 capital counter cyclical as well. 
In order to do so the cost of maintaining the capital for the banks would decrease meanwhile 
it would still maintain the same amount of protection and decrease their risk.      

Moreover, the financial industry is a highly complex market and the issue with supervision is 
still a major problem and without dealing with this issue the regulation might lose a 
substantial part of its effect. Since the regulation depends highly on ability to supervise the 
banking industry, this might give skewed estimations since as of now the banks can elude 
some of the prime regulations to outstanding firms. The complexity of the regulations will be 
both costly and hard to implement and is a factor that needs to be taken in consideration when 
discussing improvements for the Basel regulation. In addition, uniform accounting measures 
are important in order to make the regulations transparent and comparable on a cross-country 
level. This includes global regulators of the banking industry working with a uniform 
standard (Blundell-Wignall, Wehinger and Slovik, 2009).  
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In conclusion, the banking industry carries a large responsibility not only towards its 
customer but also towards the society in general. As the financial crisis has shown the 
stability of the industry is necessary for the well being of the entire economy. Having 
profound knowledge of how the regulation affects the system is not only important but it is a 
topic that needs more research. Only the reason that Basel is being redone for the third time is 
a good indicator that we do not have all the required knowledge yet. We need more research 
on the topic of regulation in the banking industry and this would include further studies on 
ways to measure risk or predict losses, optimal amount of capital banks should hold per unit 
of risk, supervision, management and so on.  In order to maintain trust in the financial 
markets this is a vital part to the continuation of global financial stability.  
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Appendix: 
 
A 1: Correlation matrix (1992-2009)   

 

 

A 2: Correlation matrix (1992-2007)   

 

 

 

         NOI     0.0114  -0.0683  -0.0403  -0.0917  -0.0413  -0.1087   0.0136   1.0000
           I    -0.2575  -0.2758   0.0467  -0.2550  -0.2440   0.1602   1.0000
         gdp     0.3413  -0.2248  -0.0769  -0.2195  -0.2277   1.0000
        loan    -0.1032   0.9193  -0.2460   0.9503   1.0000
         rwa    -0.1403   0.9700  -0.2339   1.0000
          CB    -0.0494  -0.2451   1.0000
        tier    -0.1483   1.0000
         ROE     1.0000
                                                                                      
                    ROE     tier       CB      rwa     loan      gdp        I      NOI

         NOI    -0.0484   0.2653   0.1133   0.2392   0.2448  -0.2345   0.0636   1.0000
           I    -0.3380  -0.0027  -0.1583   0.0089   0.0040  -0.0061   1.0000
         gdp     0.3117   0.1872  -0.0286   0.2028   0.1939   1.0000
        loan     0.0017   0.9924  -0.1759   0.9992   1.0000
         rwa    -0.0061   0.9922  -0.1772   1.0000
          CB     0.0310  -0.1431   1.0000
        tier     0.0208   1.0000
         ROE     1.0000
                                                                                      
                    ROE     tier       CB      rwa     loan      gdp        I      NOI


