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Abstract 
Capital regulations on banks has been a prominent topic ever since the global financial crisis 

that started in 2007 and ended in 2009. Multiple banks worldwide either filed for 

bankruptcy or had to be bailed out by their governments. There are many that believe that 

unregulated banks take on too much risk hoping to earn superior returns while there are 

other opinions that banks operate most efficiently in completely free markets and that 

regulation will ultimately harm everyone as credit becomes harder to get and loans become 

more expensive. Therefore the topic of finding the right balance between regulation and 

freedom within the banking sector is worth exploring.   

This thesis studied the effects of the Basel III capital tiers, that is common equity tier 1, Tier 

1 equity and tier 2 equity on four bank related variables. The four variables were return on 

equity, return on assets, net interest margin and lending growth. It included four of the 

largest banks in both Australia and New Zealand. Regression analysis was performed to try 

and detect whether there exist any notable relationships between the variables.  

The results were that Australian banks appear to be more sensitive to changes in capital 

levels showing a significant decrease in ROE and ROE when capital holdings increase. It also 

showed a relationship that NIM is positively correlated with increase in capital levels 

indicating that they increase their lending spreads to compensate. 

New Zealand banks key variables showed very little significant movement with change in 

capital levels and both ROE and ROA were positively correlated.   
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1. Introduction  
Banks can be said to be one of the cornerstones of modern society. There exists no 

developed country that does not also have a strong reliable banking system. At their best 

they encourage and facilitate economic growth by acting as an intermediary and allowing 

the population to save their money for a return in the form of savings accounts and various 

term deposits. They also lend out money to various borrowers who might want to invest 

further into their profitable businesses that ultimately benefit the economy and society as a 

whole or they might need a mortgage so they can purchase a home of their own. Banks play 

the special role of allocating multiple peoples savings into the most beneficial investments 

that when all goes well ends up benefiting all the parties involved.  

However due to the fact that banks are investing others peoples money and that the higher 

the returns are the higher the banks profit can be, banks can sometimes engage in excessive 

risk taking behaviour as the upside might be greater than the downside. History has 

observed banks engaging in excessive risk taking with catastrophic results, most recently 

between 2007 - 2009 when the Global Financial Crisis occurred. One of the largest bank 

failures of all time occurred with Lehman Brothers who had 639 billion in assets and 619 

billion in debts, multiple other banks failed as well and many more had to be bailed out by 

their governments. The ramifications of the crisis were severe with GDP contractions 

occurring in many developed economies (Edey, 2009) and recessions.  

The general consensus has been that the root cause of it was the deregulation of the 

banking and financial industries (Edey, 2009) in the years leading to the GFC and a reform 

was called for post GFC. One of the key banking reforms has originated from the Basel 

accord. During the GFC Basel II was in place but afterwards it went through a change and 

Basel III was created. One of its main purposes is to promote stability of banks and 

strengthen their resilience and risk management practices (Basel, 2010). However Basel III 

has been subject to some criticism such as that it will harm economical growth, it will make 

banks less profitable and lastly that harmonizing banking standards across the world is not 

appropriate as there exist many differences between countries (Perez, 2014).  
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1.1 Problem formulation  

The Basel III capital requirements were implemented in Australia and New Zealand on 1st of 

January 2013. There have been very limited studies done so far on the effect that the 

different capital requirement tiers have had on banks and even fewer have been done on 

banks in Australia and New Zealand. I have been interested to see just how different tiers of 

capital can affect banks and to what extent and whether this is consistent with the theories 

of capital structure. The aim of this study will be to contribute to the literature on capital 

regulations within the banking sector and to complete one of the first studies of the Basel III 

capital regulations from an Australasian perspective. This has lead me to choose the 

following research question:  

How do the capital requirements of Basel III affect banks in Australasia? 

The problem statement is fairly broad therefore to help arrive at an answer 5 sub questions 

have been developed that each addresses an important metric within the banking industry.  

I. What is the effect of the capital requirements on banks ROE in Australasia? 

II. What is the effect of the capital requirements on banks ROA in Australasia? 

III. What is the effect of the capital requirements on banks NIM in Australasia? 

IV. How do the capital requirements affect lending amounts in Australasia? 

1.2 Previous research 

There have been many previous studies on the effect of capital regulation on banks but very 

few have been conducted in Australasia. An overview of these studies will be given below 

with all of them relating to one of the sub questions asked above.   

The Basel committee itself has performed research on how the increased capital 

requirements may affect the banking industry and believed it to be significant. In a report 

from 2012 It estimates that banks within Europe would experience a decrease in ROE by 4% 

and banks in the United States would experience a 3% decrease (Basel, 2012). However this 

study was only performed on banks within Europe.  

A study by Elliot (2009) argued that increased capital requirements would increase banks 

marginal cost of lending which would lead to them charging higher interest rates. This study 

focused on loan yields and that banks price loans based on their cost of funding, which is 

increased when capital requirements are increased by force of regulation. The conclusion he 
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found was that loan yields do increase but the increase is modest due to three potential 

reasons. First that the increased capital requirements decreases the overall riskiness of 

banks and therefore investors required returns decrease. Second that common equity 

comprises a relatively small share of the banks total funding cost. Third reason is that banks 

have other means to increase their ROE which may offset the decrease in ROE that 

increased capital requirements may cause.  

Another study was done by Kashyap, Stein and Hanson (2010) (7) on how capital structure 

affects lending spreads and net interest margin (NIM), first they did some empirical tests 

that gave insignificant results on whether there is a relationship. They then used a method 

that calibrated how large an incremental effect of an increase in the equity to assets ratio 

would be on the weighted average cost of capital (WACC) for banks. They found that loan 

rates increase 25-45 basis points per 10% increase in capital requirements.   

The effect on loan growth rates and interest rates was addressed in a study by Cosimano 

and Hakura (2011) who used GMM estimations and found that a 1.3 percent increase in 

equity to assets would lead to an increase in lending rates by 16 basis points and loan 

growth would decrease by 1.3 percent in the long run.  

Ho and Saunders (1981) did an empirical study on what the determinants are of net interest 

(NIM) margin for banks. This study only included banks within the United States. They found 

that one of the determinants was the level of capital. This study has also been further 

elaborated on by McShane and Sharpe (1985) Allen (1988) and Angbanzo (1997) and they all 

found that capital ratios were significantly and positively correlated with NIM.   

1.3 Delimitation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
The scope of Basel III is very vast and there are many aspects of it that could warrant a 

detailed study. This thesis will solely focus on the capital requirements of Basel III, that is 

CET 1, Equity Tier 1 and Equity Tier 2. Other aspect will still be summarized to give a clear 

understanding of the Basel framework but no comments or conclusions will be derived 

about them.  

Capital structure theories are varied with many differing opinions on what the optimal 

capital structure should be trying to achieve. This thesis will not be conducting any tests or 
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studies of what capital structure theory appears to be the most valid but capital structure 

theory will be used to discuss overall results and how the results relate back to them. The 

aim of this thesis is to study what effects the different tiers have on important banking 

variables. 

The regional area in the research question in defined as Australasia, which is the term used 

to describe an area within Oceania. According to physiography this area includes Australia, 

New Zealand, Papua New Guinea and a large number of small Polynesian Islands.  However 

geopolitically Australasia is most often used as a term to refer to Both Australia and New 

Zealand together, and that is the definition used for the purpose of this thesis, therefore 

only banks within Australia and New Zealand are included.  

1.4 Methodology 
To assess the relationship of the 3 different capital requirement tiers and the four banking 

variables a quantitative study will be performed. This means that numerical data will be 

collected, this data mainly came from the 8 selected banks annual reports which can be 

found on their websites under shareholder information. Econometric models will then be 

used to determine whether any of the individual capital requirement tiers have any affect or 

relationship with any of the banking key variables. The software Stata was used for all 

regressions and excel was used to collect and store the raw data from the annual reports. 

The main econometrics modelling will be making the use of panel data models, mainly 

pooled OLS, random effects and fixed effects. The Hausman test will be used to distinguish 

which model to use.  
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1.5 Structure of thesis  

This thesis starts with giving a background into banking 

and the purpose banks serve within the economy as well 

as within society. This is to give the reader an idea of 

how important banks are for society and why the health 

and strength of them is vital. The next chapter will delve 

into banking regulation and the give some reasons for 

and against it as well as summarizing the banking 

regulation environment within Australia and New 

Zealand. Within the same chapter the Basel framework 

will be introduced and a detailed description will be 

given of Basel I, Basel II and Basel III. The global financial 

crisis was one of the main reasons for the Basel 

framework to undergo a transformation from II to III and 

therefore an overview of the GFC will be given before 

the Basel III section. Chapter 4 will move into theory with 

capital structure theory being described in detail. Four of 

the most well known theories have been selected to give 

the reader a broad overview of the varying capital 

structure views and these are then used to discuss the results. Chapter 5 will describe the 

econometric theory relevant to this thesis. It will give an introduction to regressions analysis 

and types of data and then the theory to panel data regression methods, specifically pooled 

OLS, fixed effects and random effects models. The 6th chapter will begin by giving the 

variables that will be used in the regression and then method and final results will be 

described and displayed. Chapter 7 will discuss the results from chapter 6 and the 

implications of them. Chapter 8 will give a conclusion to the thesis as well as further 

research ideas and personal reflections.  
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2. The Role of banks  
Banks have exited for a substantial amount of time and are an integral part of the economy. 

In this chapter a brief overview of the history of banks will be given. The chapter will then 

explain what role banks play in todays society. 

2.1 The history of banks 
The concept of a bank has been discovered to have begun as far back as 1,800 BC in Babylon 

(Lambert, 2017). It started out as a fairly basic operation where people that had excess 

capital would lend it to people that needed capital and charge a fee for it. As would be 

expected the development of banking is intertwined with the development of money. The 

concept of money can be considered as one of the most significant inventions of civilization 

(“History of money”, n.d.). It was created to make trading of goods easier as prior to its 

existence people had to engage in bartering, where some merchandise was exchange for 

some other merchandise. This meant that it could be difficult to acquire items that were 

needed from a seller as the buyer would need merchandise that the seller was after. Money 

ultimately makes buying and selling a lot more efficient and accessible.  

The first official bank was established in Venice in Italy in 1157 (Chand, n.d.) and was named 

the Bank of Venice. Its purpose was to lend funds to the Government of the Republic of 

Venice (Chand, n.d.) which was involved in war and in desperate need of funds. It forced 

loans from its people and the lenders were given compensation in the form of an annual 

interest rate which was extracted from some selected branches of public revenue (“History 

of money”, n.d.). The benefits and use of banks became evident to many of the royal 

families within Europe and banking institutions became common. They were viewed as a 

means to smooth over deficiency of money within the royal treasury (Beattie, 2017), 

however it led to many royal families becoming recklessly extravagant with expensive wars 

and debilitating debt becoming more common. The worlds first sovereign bankruptcy 

happened in 1557 in Spain due to the king at the time, Phillip II, acquiring such a substantial 

amount of debt that 40% of Spain’s gross national product had to be spent on servicing the 

debt (Beattie, 2017).   
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Modern banking as it is known today has been significantly influenced by a well known 

economist by the name of Adam Smith. In the 1770s he published The Wealth of Nations 

which included the invisible hand theory (Beattie, 2017).  The theory basically states that all 

prices are determined by supply and demand and that the prices will always shift towards 

an equilibrium (Curott, 2017). For example If there is an excess (lack of) amount of money 

available for lending then the suppliers of the loanable funds will have to decrease 

(increase) the interest rate to encourage borrowers to borrow more (less). According to the 

theory it is unnecessary to regulate banks as free market forces will ultimately produce the 

most optimal result overall as resources will be allocated in the most efficient manner 

possible. Any intervention by regulation bodies will simply produce a suboptimal results. 

This theory has shaped monetary polices worldwide (Schlefer, 2012) with proponents of it 

arguing for decreases in banking regulations.  However opponents of the theory argue that 

the GFC was much worse than it needed to be due to the lack of banking regulations 

(Curott, 2017) which had led to the current atmosphere of banking where regulators try to 

balance allowing banks to operate in a profit maximizing manner with minimal restrictions 

but also ensure they are robust and don’t suffer catastrophic losses by imposing standards 

on them that decreases the likelihood of them failing.   

2.2 Banks economical and societal role   
A well function financial system should contribute and encourage economic development 

which should lead to an improvement in overall standards of living for society as a whole 

(RBNZ, 2011). Badun (2009, p. 122) identified five basic functions that should make up a 

satisfactory financial system  

1. It should facilitate risk management; 

2. It should effectively and efficiently allocate resources; 

3. It should monitor the performance of entities and evaluate the performance of 

managers and the entities corporate governance. 

4. It should mobilize savings; 

5. It should make it easy to exchange goods and services.  

Banks play a vital role within the financial system and the economy. They act as an 

intermediary between savers and borrowers which allows for maximizing efficiency, if banks 
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did not exist then savers would either have to find a borrower on their own, which could be 

a very time consuming task, especially if they want to find the most optimal borrower who 

can maximize the return on the borrowed money and therefore able to pay the highest 

amount of interest. Banks specialize in information gathering by assessing the credit 

worthiness of potential borrowers as well as conducting ongoing monitoring to ensure that 

the borrowers are likely to continue to meet the payment obligations (RBNZ, 2011). It would 

be far too costly for any individual lender to perform the research and monitoring tasks that 

banks perform and the banks specialisation is rewarded by earning the interest rate spread, 

that is the interest rate that the bank charges to the borrowers less the interest rate the 

bank pays to the lenders. Banks also provide settlement services which are vital for 

businesses and households as well as other financial institutions to settle their day to day 

transactions (RBNZ, 2011).  

A key feature of banks that encourages economic growth is that they can convert short term 

deposits into long term debt. This means that banks can give out loans who’s maturities 

exceed the deposits it has been given. This allows borrowers to obtain loans for long term 

business loans or households to obtain mortgages which they would not have been able to 

without this feature. However it also entails risks such as insolvency that can lead to bank 

runs and banks must be careful to have practices in place that will reduce this risk because 

when they don’t the risk can become amplified (RBNZ, 2011). Because there is a clear 

connection between banks and the economy a bank that experiences distress or failure can 

have a negative impact on the rest of the financial and economic system, typically due to 

financial savings suddenly not being available for withdrawal leading to losses for the 

customers and the transactional services becoming compromised leading to loss of 

reliability and uncertainty for its users. The scale of the damaging effect on the economy will 

be roughly correlated with the size of the bank in trouble as well as the form of its 

exposures (RBNZ, 2011). When an economic crisis is accompanied with a banking crisis the 

consequences have been shown to be catastrophic for the country, especially when the 

banking system is allowed to get comparatively large in relation to the economy as whole 

which can lead to a sovereign debt crisis.  



13 
 

The existing empirical research has yet to give a conclusive answer to what extent the effect 

the service of financial intermediation by banks has on economic growth according to 

(Badun, 2009). He did a review of two decades worth of empirical evidence. Most studies 

that were reviewed did show that there is a link between financial intermediation of banks 

and economic growth, however he mentions that there is a possibility that the link is over 

exaggerated due to lack of appropriate data that accurately captures the efficiency of banks 

as financial intermediaries. He insinuates that researchers need to increase the robustness 

checks in regard to the proxies they use and the data sources used. He also imposes the 

question of “if finance matters for growth, why do some countries have financial systems 

that spur economic growth and others do not?” (Badun, 2009, p. 138) and uses the question 

to highlight the importance of studying under which circumstances and situations the 

financial sector positively influences economic growth. In particular he believes that the 

relationship between the banks and the government needs to be studied further as there is 

a possibility it may have an influence.  
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3. Banking Regulation 

This chapter will focus on banking regulation, it will start by describing the rational for 

regulating banks and then give an overview of the regulation authorities in Australia and 

New Zealand. It will then move on to the Basel section with Basel I, II and III described in 

detail as well as the reasons for their developments. The Global Financial crisis will also be 

described prior to Basel III being introduced as the GFC was one of the main drivers of the 

Basel III development. 

3.1 Reasons for banking regulations  
There are many opinions on how extensively banks should be regulated with many people 

advocating that they should purely be governed by market forces and that any 

governmental intervention will have an overall negative effect. Then there are people on 

the other side of the argument that believe regulation is necessary due to concerns that 

banks will take on too much risk if left to their own devices. The strongest argument in 

favour of banking regulation is to ensure the safety and stability of financial institution (5, 

pg6) and to prevent market failure, if market failure did not exist then there would be no 

need for regulation. However as has been seen in history many times market failure of 

banks do indeed occur. One of the main reason banks can fail is due to the nature of their 

balance sheet. The largest liability most banks have is tremendously liquid deposits that can 

be withdrawn at any time while most banks largest assets are illiquid loans that borrowers 

pay back over a long period of time. The difference in liquidity of these liabilities and assets 

can create a serious problem for banks, if all customers with deposits decided to withdraw 

their funds banks would experience severe distress and would not be able to give them all 

back as the have a large part of the deposits tied up in long term loans. This is known as a 

bank run and it tends to happen there are fears of bank insolvency.  

Another reason for banking regulation is due to moral hazard. Because banks lend out 

money borrowed from its customers the losses in the case of financial distress is mostly 

carried by their depositors and not the bank it self (Basel committee, 2017). However if the 

banks experience high profits they reap most of the rewards and not their depositors. This 
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incentivises banks to take greater risks as the potential upside tends to outweigh the 

potential downside.  

There is also the risk of systematic bank failures, that is if one fails it leads to others failing 

as well. This would have catastrophic consequences for the economy and financial system of 

any country. This happens when the failure of one causes panic that others will fail as well 

leading to bank runs and insolvency.   

3.2 The New Zealand financial system 
The New Zealand financial system is regulated and governed by the Reserve Bank of New 

Zealand, it has the power to register and supervise banks given to it in the Reserve Bank of 

New Zealand Act 1989. Its main responsibilities is to “Promote the maintenance of a sound 

financial system and avoiding significant damage to the financial system that could result 

from the failure of a registered bank” (Reserve bank of New Zealand, n.d.). It determines the 

rules and conditions for banks to be able to register and under certain circumstances it can 

give directions to banks or place them into statutory management if they are in financial 

distress. It has autonomy to apply monetary policy as it sees fit within the framework of the 

act.  

The New Zealand government does not run a guarantee scheme for any retail deposits 

currently however it did so briefly from 2008 to 2011 in line with many other countries due 

to the global financial crisis.   

3.3 The Australian Financial System  
The Australian Prudential Regulation Authority (APRA) was established on 1 July 1998 with 

the purpose of overseeing the Australian financial service industry which encompasses 

banks, credit unions, building societies, majority of insurance companies and the 

superannuation industry. Its mission is to establish and enforce prudential standards and 

practices with the aim of all financial promises made by the entities they supervise are met 

within a competitive and stable financial system. APRA has the power to give and revoke 

licenses necessary for banking, it is also required under the ‘depositor protection’ provision 

of the banking Act 1959 to always act in the interest of depositors. Depositors also have 

guaranteed first claim right of a deposit taking institution in the case of liquidation.  
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The reserve bank of Australia is responsible for the countries monetary policy and for 

keeping the financial system stable. However it has no duty to protect the interest of 

depositors. In the case of a bank experiencing financial distress it can act as a ‘lender of last 

resort’ if it believes that the failure of the bank can lead to decreased consumer confidence 

or negatively spill over into economic activity.  

3.4 The Basel committee  

The Basel committee was first called the Committee of Banking Regulations and Supervisory 

Practises and was established at end of 1974. It was established with the purpose of 

improving financial stability worldwide due to the international currency markets and 

banking markets experiencing serious troubles such as the failure of Bankhaus Herstatt in 

West Germany and multiple bank failures in the United States. The Basel committee has 

grown from 10 member countries to 45 since its inception. Its main function is to establish 

banking supervisory standards that are consistent between countries. Consistency is 

important as it facilitates investments across countries which can be highly beneficial to 

both investors and entities requiring funds. It does not have any official authority over 

central banks or governments therefore no country is obliged to follow the rules and 

standards but the Basel Committee is very well regarded within the international central 

banking community and therefore widely followed by being implanted as law by choice of 

member and non member countries.  

3.4.1 Basel I: The Basel Capital Accord  

Basel I was where the committee begun to make capital adequacy its main focus. They were 

particularly concerned that the main international banks capital ratios were deteriorating 

while international risks were growing. This lead to a resolve of the committee members to 

strengthen the capital standards within their banking systems as well as an aim for greater 

convergence in how to measure capital adequacy which lead to a general consensus on a 

“weighted approach to the measurement of risk, both on and off banks balance sheets”. 

(“History of the Basel Committee”, 2016) 

In July 1988 the Basel Capital Accord was approved by its 10 members, it was a capital 

measurement system that called for a minimum ratio of capital to risk weighted assets of 
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8% that had to be implemented by the end of 1992. This framework ended up being applied 

not only in the original 10 member countries but in almost every country with active 

international banks. In September 1993 a statement was released by the committee that all 

G10 countries were meeting the minimum requirements in the accord.  

The Accord was divided into four “pillars”; 

3.4.1.1 Pillar 1 

The first was known as The Constituents of Capital, within it capital was defined as well as 

the levels that a bank can hold. The definition of capital was divided into two tiers;  

1. Tier 1/Core capital: Often referred to as equity capital and disclosed reserves. This 

included shareholders equity from stock issues and declared reserves that could for 

example offset future losses or smooth out income variability. This form of capital 

was considered as the only element that was common to all countries banking 

systems and therefore it highlighted the committees aim of ensuring that capital 

held was of a certain level of quality.  

2. Tier 2/Supplementary Capital: This tier encompassed all other forms of capital such 

as undisclosed reserves, revaluation reserves, general provisions/general loan loss 

reserves, hybrid debt capital instruments and subordinated term debt.  

The reason that the Basel committee decided on two different tiers was due to them 

acknowledging that capital within banks can take on many different forms. The first tier is 

the most consistent one both in level of quality and in level of accuracy in regards to 

measure the correct amount due to similar accounting regulations across all member 

countries. However the committee also recognized that a significant portion of banks capital 

existed outside of equity capital but that different countries may have different rules in 

what qualifies and what does not. Therefore it was decided that 50% of the capital 

requirements must come from tier 1 and the remaining 50% could come from tier 2.  

The Basel Accord stipulated that banks had to hold the same quantity in dollar terms of both 

tiers of capital.  
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3.4.1.2 Pillar 2 

The second pillar was called the Risk Weighting, it created a detailed system to place a risk 

weight on banks assets. The committee did consider many other forms of capital 

measurements but decided that a risk weighted approach would best serve the purpose of 

the accord due to three reasons; 

i. It gives an impartial basis for the purpose of comparing banks internationally when 

their structures may be dissimilar. 

ii. It makes it easier to include off balance sheet exposures  

iii. It won’t be a deterrent to banks holding liquid assets that are of a low risk.  

5 categories were created and made as simple as possible in which all assets on a bank’s 

balance sheet could be classified into, these are summarised in table below. 

Table 1 – Basel I risk weights 

Risk Weight Assets types 

0% Effectively considered as riskless assets, includes cash held by bank, 

sovereign debt, all OECD claims on governments and debt. 

20% Low risk assets, includes debt from banks in OECD countries, non OECD 

bank debt with a maturity less than 1 year and loans guaranteed by public 

sector entities within OECD. 

50% Moderate risk assets, only includes residential mortgages. 

100% High risk category, includes claims on the private sector by banks, bank 

debt by non OECD countries with maturity of over 1 year and equity assets.  

“Variable” This category can be values at 0% ,10% ,20% or 50% at the banks discretion 

and only includes claims on domestic public sector entities.   

Source: (Basel Committee, 1988) 

The committee acknowledged that banks face a multitude of different types of risks such as 

investment risk, exchange rate risk and interest rate risk however the main focus of the 

original framework was to mitigate credit risk (Basel Committee, 1988). Credit risk was 

defined in the documents as the risk of counterparty failure, that is that the counterparty to 

an agreement will fail to deliver on its obligations. It was also further extended to include 
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country transfer risk. Country transfer risk was one of the more complex issues that the 

Basel I accord included, the committee originally considered two alternative approaches. 

The first was to simply differentiate the claims on domestic and foreign institutions (these 

included central governments and banks) within each country and the second approach was 

to select and define a group of countries that could be considered as safe investment and 

therefor given a lower risk weighting while all the rest would get a higher risk weighting. 

There was a strong consensus among banks and banking institutions in favour of the second 

approach (Basel Committee, 1988), the reasons can be summed up into three points: 

i. The first approach ignored the fact that there is a significant difference in country 

transfer risks between countries by simply grouping together all foreign countries 

and by default assigning them the same risk weight. The difference in risk is 

particularly prominent between industrialized and non industrialized countries.  

ii. The first approach also overlooked global integration of many banks and financial 

institutions and if it had been selected it could have had the adverse affect of 

discouraging banks from holding securities from major foreign countries. 

iii. There was also the problem that the countries within Europe were firmly committed 

to the idea that all claims on central governments and banks within the European 

area should be treated the same, which the first approach obviously would obviously 

contradict.  

It was concluded that all full members of the OECD and any countries that have established 

special lending arrangements with the IMF would qualify for lower risk weighting as seen in 

the table above (Basel Committee, 1988).  

3.4.1.3 Pillar 3 

The third pillar was called A Target Standard Ratio. This set a minimum target that 

international banks would be expected to adhere to. The ratio level was decided on the 

basis “that is consistent with the objective of securing over time soundly-based and 

consistent capital ratios for all international banks” (Basel Committee, 1988, p.14) . This was 

set at 8% of which 4% had to consist of tier 1 capital while the remaining 4% could consist of 

tier 2 capital, tier 1 capital could make up a higher percentage but tier 2 was only allowed to 
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make up a maximum of 4%. This minimum ratio was to be obtained by all member 

international banks by end of 1992. 

3.4.1.4 Pillar 4 

The fourth pillar was called Transitional and Implementing Agreements, this pillar set out 

the steps for implementing the Basel accord, it also set out the requirement that each 

respective countries central bank has to enforce and create effective surveillance 

mechanisms. The transitional period was determined to be from the date of (Basel 

Committee, 1988) until the end of 1992, this meant international banks were expected to be 

compliant with the target ratio by then. It also stated the expectation that no banks should 

observe any erosion of capital even in the short term. However given that the Basel accord 

has no regulatory powers it would ultimately be up to each member countries government 

to decide to what extent they would follow the recommendations.  

Basel I purpose was solely to protect against credit risk of banks loan books and was not 

designed to guard against any other kind of fluctuations such as ones stemming from 

macroeconomic conditions or currency exchange rates. This meant that it was often 

criticised for being too narrow in scope due to initially only being created to target the G-10 

countries, all whom are developed, and to manage credit risk rather than ensuring financial 

stability in within the whole international financial system including emerging markets. 

Some also believed that Basel I gave banks misaligned incentives which resulted in them 

focusing on making sure they looked good on paper but were taking on far bigger risk than 

what was intended by Basel I.   

The risk weight categories were also criticised, specifically the fact that non OECD short 

term debt had a lower weighting at 20% than long term debt at 50%, this meant that 

investors were more prone to holding short term debt resulting in more volatile currency 

fluctuations for emerging markets . It was also noticed that because sovereign debt was 

ranked as less risky than private debt, the private sector was “squeezed out” while emerging 

sovereigns took on more debt resulting in intensified recessions and a greater cost of 

default for the banks.  
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3.5 Basel II: A New Framework 

The committee proposed to issue a new capital framework in June 1998 to replace the 

Accord from 1988 due to the banking crises of the 90s (1) as well as the mounting criticism 

of the Basel Accord. It was formally named as A Revised Framework on International 

Convergence of Capital Measurement and Capital standards, and informally as Basel II. It 

wasn’t published until June 2004 after six years of preparation that included extensive 

consultations with banking representatives and regulatory agencies (“History of the Basel 

Committee”,2016).  The purpose of this new framework was to “improve the way regulatory 

capital requirements reflect underlying risks and to better address the financial innovation 

that had occurred in recent years”. The revised framework still included some of the key 

elements from the original framework, in particular it still required banks and financial 

institutions to hold 8% of total capital to their risk weighted assets and the definition of 

eligible capital.  

One of the key changes to the framework was to allow banks and financial institutions to 

assess risk with internal systems as inputs to capital calculations. However the framework 

still maintains that minimum standards must be met to retain the integrity of the Basel 

framework. Another key change is also that the framework has increased its flexibility  by 

providing multiple approaches to determine the capital requirements for credit and 

operational risk. The reason for this is that the Basel committee recognises that financial 

market infrastructures can be very varied and it will be most beneficial to allow supervisors 

within each country to determine which approach will work best.  The revised framework 

also stresses that the minimal capital levels are the bare minimum levels are its members 

are strongly encouraged to exceed them.  

It retained the pillar system from Basel I but expanded them significantly to better approach 

credit risk and also to add focus on interest rate risk and securitization of bank assets.  
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Diagram 1 – Basel II structure 

 

3.5.1 Pillar 1 

Pillar I became the Minimum Capital requirements pillar and experienced the greatest 

expansion out of all the pillars. One key change was that it expanded its scope to include 

assets of holding companies of internationally active banks to avert the hazard of banks 

hiding riskier assets within their subsidiaries. Another change was that the first pillar would 

now allow three different methods for rating the riskiness of credit risk. These were the 

standardized approach, foundation internal ratings based (IRB) approach and advanced IRB 

approach. 

3.5.1.1 The standardised approach 

This approach allowed the capital weights mentioned in Basel I to be based on external 

rating agencies ratings. The main effect of this change was that sovereign debt from non 

OECD countries could now have a lower risk weight attached to it making it a more 

attractive investment. Previously non OECD country issued sovereign debt was either 

weighted at 20% if maturity was less than a year or at 100% if maturity exceeded one year, 

the new weights are shown in table below.  
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Table 2 – Sovereign debt weighting  

Credit Rating Weight 

AAA to AAA- 0% 

A+ to A- 20% 

BBB+ to BBB- 50% 

BB+ to BB- 100% 

B-  and below 150% 

Unrated 100% 

Source: Basel Committee, 2006 

Bank debt risk weighting was also changed with two options given for authorities to choose 

from. The first option is to weight the banks debt at one tier less favourable than the banks 

sovereign government. For example if a countries sovereign debt was rated at AAA a bank 

within that country would be assigned a risk weighting of 20% as that is one step below in 

the table 2 above. The second option was to allow the risk weighting to be based on the 

assessment of external rating agencies and if the banks were unrated they would 

automatically be given a risk weighting of 50%, the second option also allowed for a 

preferential risk weighting for claims with maturities lesser than three months of one 

category more favourable.  The framework made exceptions for claims on the Bank for 

international Settlements, the International Monetary Fund, The European Central  Bank 

and the European Community, they could all be given a risk weight of 0%. Two tables 

summarizing both options is given below.  

Option 1 

Table 3 – option 1 bank debt 

Credit assessment 
of sovereign 

AAA to 
AA 

A+ to A- BBB+ to 
BBB- 

BB+ to B- Below B- Unrated 

Risk weight under 
option 1 

20% 50% 100% 100% 150% 100% 

Source: Basel Committee, 2006 
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Option 2 

Table 4 – Option 2 bank debt 

Credit assessment of 
Banks 

AAA to 
AA 

A+ to A- BBB+ to 
BBB- 

BB+ to 
B- 

Below 
B- 

Unrated 

Risk weight under option 
2 

20% 50% 50% 100% 150% 50% 

Risk weight for short term 
claims under option 2 

20% 20% 20% 50% 150% 20% 

Source: Basel Committee, 2006 

Claims on securities firms were also allowed to be treated in the exact same as banks. The 

risk weighting of claims on corporates were also allowed to be based on rating agencies with 

a restriction that no weight could be below the risk weight of the sovereign it belongs to. 

Supervisors were also given the power to increase the risk weight of unrated corporates if it 

believed the risk of it warranted it. Banks could also be permitted to risk weigh all corporate 

claims at 100%.   

Table 5 – Corporate bond weight 

Credit assessment of 
corporate  

AAA to 
AA- 

A+ to 
A- 

BBB+ to 
BB- 

Below 
BB- 

Unrated 

Risk weight 20% 50% 100% 150% 100% 

Source: Basel Committee, 2006 

Another significant change was that claims secured by residential properties could now be 

risk weighted at 35%, however the framework emphasises that the national supervisor 

should perform its due diligence and ensure that it is an appropriate weight, if not it should 

be increased. Commercial real estate on the other hand should be given a weight of 100%.  

Past due loans that are over their due date by 90 days or more will be risk weighted at 

either 100% or 150% depending on specific provisions such as eligible collateral and 

guarantees.  
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The national supervisors have a significant amount of decision making power as to what risk 

weight to apply and have almost in all instances the option to increase the risk weights 

when they deem the risk to be higher than what the framework suggests. They have the 

option to apply 150% or higher. In particular a weight above 150% may be applied to private 

equity and venture capital firms.  

Off balance sheet items had to be converted into credit exposures that were equivalent by 

using the credit conversion factor (CCF). This meant that that any commitments with 

original maturity up to one year received a CCF of 20% and if original maturity was over one 

year it was 50%. However if the commitment was cancellable by the bank its CCF was 0%.  

3.5.1.2 The internal ratings based (IRB) approach 

This approach represented one of the largest developments of the Basel II standard from 

the Basel I standards. Banks must receive approval from their supervisor to use the IRB 

approach and also meet some minimum conditions. The key feature of this approach was 

that it allowed banks to use their own internal estimates of risk components of its 

counterparties which determined their capital requirements. The rational for allowing this 

option is due to the fact that banks have invested very heavily in their internal models in the 

decade prior as the business of banking has become more complex the importance of 

managing risk appropriately has also become more complex as well.  (4, pg 7) The Basel 

committee recognises this and that banks internal models might capture relevant risks 

better than any standardized frameworks.  

The IRB approach required banks to categorise their banking book exposures into broad 

assets classes that are generally consistent with established banking practices. These asset 

classes are; 

a) Corporate 
b) Sovereign  
c) Bank 
d) Retail 
e) Equity 

The IRB approach required its adopters to use risk parameters to assists with determining 

the risk that each asset carried. These were; 
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• Probability to default (PD) – the probability that a borrower will default on its 

contractual obligation 

• Loss given default (LGD) – The percentage of an obligation that the bank would 

expect to lose in the event of a default   

• Exposure at default (EAD)– the maximum amount the bank could lose in the event of 

a default. 

• Maturity (M) – the remaining age of an obligation  

All four parameters measure the capital required to meet losses, therefor as the parameters 

increased the more capital would be required. Banks were expected to use a variety of 

information, such as historical and borrower characteristics to assign risk to each asset class 

and to also take a conservative approach. Banks were then expected to feed all their 

predictive risk parameters into the IRB equation to determine what their pillar 1 minimum 

capital requirements would be.   

When allowing banks to use internally developed models there is going to be a significant 

variety of models in use, to ensure that the models are of a high standard and consistent 

with the philosophy of the Basel II accord any banks who wish to use the IRB approach must 

apply to their regulator for accreditation to do so, they were assessed on many strict 

qualitative and quantitative requirements.    

3.5.2 Market risk  

Market risk was a new addition to the Basel framework. The Basel committee acknowledged 

that banks hold a mixture of traditional buy and hold assets which are not subject to market 

risk and other marketable securities. Therefore, assets are divided into “the banking book 

and the trading book” type.  

3.5.2.1 The standardized approach 

The standardized approach to market risk divides the risk into two components. Specific risk 

which is an issuer risk only and general market risk which is the risk the whole market will 

take a down turn. This approach requires each instrument to be evaluated and it also 

differentiates treatment of equities and bonds. 
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3.5.2.2 The internal approach 

Like credit risk, market risk also allows for it to be estimated by internal banking models. 

These internal models must meet certain standards and be accredited by their supervisory 

body before they can be used. 

3.5.3 Operational risk  

Operational risk is the most complex risk of the three to quantify and Basel II provides a few 

options to do so.  First there is the basic indicator approach. It is the simplest option for 

operational risk and requires banks to hold capital that is equal to 15% of its gross income 

and uses it as a proxy for the overall risk exposure. Then there is the standardized approach. 

This approach allows the bank to split up its activates into different types of industries which 

allows for the operational risk to vary between its industries. Last there is the advanced 

measurement approach. This approach allows the banks to use internal data to measure 

their risk. They have to meet strict supervisory criteria’s to be allowed to use this approach. 

3.5.4 The Second Pillar – Supervisory Review 

The second pillar is the regulatory oversight of the first pillar. The idea being that they 

would provide regulators better ‘tools’ to monitor banks than previously available.  

It also provides a framework for dealing with systemic risk, pension risk, concentration risk, 

strategic risk, reputational risk, liquidity risk and legal risk. The combination of the above 

together is defined as ‘residual risk’.  

The internal Capital Adequacy Assessment Process (ICAAP) is a direct development of pillar 

two. 

3.5.5 The Third Pillar – Market Discipline  
The third pillar is the cumulation of the first two pillars and how their effects interact with 

the market overall by developing a set of disclosure requirements which will allow market 

participants to gauge the capital adequacy of the institutions that are impacted by the 

changes in Basel II.  

These disclosure requirements allow the banks to be assessed by others (i.e. investors, 

analysts, customers, other banks & rating agency’s) which in theory would lead to market 

responsibility & better corporate governance. 
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The aim of Pillar three, by requiring institutions to disclose details on the scope of 

application, capital, risk exposures, risk assessment processes and capital adequacy 

consistent with the internal processes of that institution, would allow the market to be able 

to better reward institutions who managed risk prudently and penalise institutions which 

did not (i.e. through falling share-price, more expensive access to market capital). 

Quantitative disclosures under Basel II are required to be made at least twice a year, where 

as qualitative disclosures (general risk summaries, management objectives and policies) are 

made once annually. 

Institutions are also required to create a formal policy on what is disclosed and what 

controls they are putting in place to maintain validation of these results. 

3.6 The Global Financial Crisis of 2008 
The global financial crisis started in July 2007 when the sub prime mortgage market lost the 

confidence of investors, this lead to a liquidity crisis with the result that stock markets 

around the world crashed and became extremely volatile. The housing market in the United 

States also crashed with many home owners not able to meet their mortgage payments 

causing a credit crunch resulting in it becoming far more difficult to obtain a bank loan. 

These effects flowed into many other developed countries with overheated housing 

markets bubbles bursting and economic growth slowdowns and in worst cases recessions.  

It also caused the largest bankruptcy filing in history with Lehman Brothers in September 

2008. It had been the fourth largest US investment bank at the time and employed over 

25,000 people worldwide and it caused the erosion of nearly $10 trillion in market 

capitalization form global equity markets. Lehman’s had leveraged itself very highly with a 

ratio of total assets to shareholders equity at 31, it tried to lower it and managed to get to a 

ratio of about 25 however it was already too late. After failing to find anyone willing to 

facilitate a takeover Lehman’s had no option but to file for bankruptcy.  

These were only an example of some of the major effects of the crisis to highlight how sever 

a crisis can be and the importance of making sure that banks and financial institutions 

operate in a manner that does not amplify negative effects of a crisis.   
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3.6.1 Cause of the Crisis  

It is the opinion of many that the root problem of the financial crisis was the deregulation of 

the financial industry 1. First the Glass-Steagall legislation was repealed in 1998 which had 

separated regular banks from investment banks, this meant that regular banks were now 

given the green light to engage high risk activity. Secondly the Security Exchange 

Commission changed the capital requirement for 5 of the largest banks on Wall Street. They 

went from having to maintain a capitalization ratio of 12 to 1 to being allowed unlimited 

leverage resulting in the ratio increasing up to 40 to 1 in some cases. And finally the federal 

government overrode anti predatory state laws2 which meant that there was a sharp 

increase in the amount of risky loans being sold. 

Many banks and financial institutions created mortgage backed securities or collateralized 

debt obligations as well as other derivatives. These securities used the mortgages as 

collateral and the holder got a portion of the mortgage repayments. When the banks sold 

these securities they received money that they could grant even more loans with and start 

the cycle again. When house prices fell and mortgage holders were unable to meet their 

mortgage payments these securities became very volatile.  

3.6.2 Effects in Australia 

Australia was one of the least affected countries by the GFC3, it only had one quarter of 

small negative GDP growth and no bank failures or significant problems with bank 

profitability, it only experienced a slight increase in bad debt levels. However many privately 

held investment companies did not fare as well, in particular investment companies with 

highly leveraged structures, these experienced disastrous share price falls of up to 90% 

between August 2007 to February 2008. This caused many investors to loose significant 

amounts of money including the large pension fund sector. Although the banks were 

showing no signs of significant problems the Australian government decided to announce 

                                                           
1. 1 https://www.thebalance.com/what-caused-2008-global-financial-crisis-3306176 

2. 2 https://www.forbes.com/sites/stevedenning/2011/11/22/5086/ 

3. 3 http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.660.4012&rep=rep1&type=pdf 

 

https://www.thebalance.com/what-caused-2008-global-financial-crisis-3306176
https://www.forbes.com/sites/stevedenning/2011/11/22/5086/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.660.4012&rep=rep1&type=pdf
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guarantee arrangements in October 2008 on bank deposits and wholesale funding, this was 

to promote confidence within the sector.     

The spreads on non government debt still widened, same as elsewhere but to a lesser 

extent (8) and investors became more risk adverse causing the Australian dollar to 

depreciate in mid 2007 as carry trades were unwound, however it made a strong recovery 

by 2009 (8) 

Graph 1 – Australia GDP 

 

Source: Reserve Bank Australia  

Australia managed to avoid any severe effects of the crisis due to three factors according to 

(8). First its banking sector had already experienced the failure of two banks in the early 

1990s which may have made them more risk averse then they would have otherwise been. 

They did not acquire a lot of complex securities such as CDO’s which were popular with 

many others, instead they were focused on borrowing in international wholesale financial 

markets to then lend it out within Australia. Secondly the banks were already very aware of 

their risk management system due to being in the process of adjusting to the Basel II 

requirements, this may have helped them avoid any excessive risk taking. Thirdly was simply 

due to luck that many factors aligned which mitigated any severe effects.    

3.6.3 Effects in New Zealand  

The banks in New Zealand did not invest in the US mortgage assets which were at the centre 

of the GFC which meant they did not incur the same credit losses as many other 
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international banks did  (6). However the banks were affected in other forms. Their access 

to funding from overseas markets became increasingly problematic as well as expensive 

resulting in tighter credit conditions within the real economy as well as liquidity problems. 

The country officially entered a recession in June 2008 when it was confirmed that its GDP 

shrank by 0.2 per cent in the June quarter and by 0.3 per cent in the March quarter meeting 

the common definition of a recession of “two consecutive quarters of economic 

contraction” (7). However it managed to pull itself out of the recession quicker than most 

countries  

There have been three lasting effect of the GFC on New Zealand. First, the banks have been 

subject to a higher cost of funding which has resulted in them competing more aggressively 

for funds raised in the domestic market. Secondly, credit growth has been fairly flat with 

people and businesses less willing to take on debt. And finally New Zealand now has a 

upward slowing yield curve, this means shorter term interest rates are lower than longer 

term interest rates, this means that people with mortgages are more likely be on floating 

rates rather than fixed (5).  

Graph 2 – New Zealand GDP 

 

3.7 Basel III 
Basel III was developed in response to the GFC where it became evident that many banks 

and financial institutions had not managed their risk appropriately resulting in systematic 

failures of banks in many parts of the world. The Basel Committee recognised that Basel II 

had a number of shortcomings and have hoped that the new revised framework would 
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provide a better foundation for a resilient banking system that can support the economy 

through the economic cycle.  

 Basel III has a lot of similarities with Basel II and is effectively an extension of it, it has still 

also still kept the three-pillar system. The main purpose of it has been to significantly 

strengthen the risk management, supervision and regulation components for the banking 

and financial sector to avoid another severe financial crisis. It was accepted by the Basel 

Committee on Banking Supervision in 2010 with a decision to introduce it between 2013 to 

2015.  

One of the most significant changes was made to the first pillar, minimum capital 

requirements. It now requires banks and financial institutions to hold an increased amount 

of capital and it also must be of a higher quality than under Basel II. It still distinguishes 

between Tier 1 and Tier 2, however a significant change has been made to Tier 1 capital. 

Under Basel II financial institutions were permitted to hold capital that was categorised as 

‘additional tier 1 capital’ which has generally been of lesser quality than true Tier 1 capital. 

Basel III addressed this problem by separating Tier 1 capital into two categories; Common 

Equity Tier 1 (CET1) and Additional Tier 1. CET1 is made up of the highest possible quality 

capital being retained earnings & common shares.  

The key capital changes introduced by Basel III are broken down as follows; 

• Capital Conservation Buffer – Designed to absorb losses during downturns in times 

of economic & financial instability. Banks and other financial institutions are required 

to hold a capital conservation buffer of 2.5% to withstand future periods of stress, 

bringing the total common equity requirement to 7% (2.5% capital conversion buffer 

+ 4.5% common equity requirement). This capital conservation buffer must 

exclusively be met with common equity. Institutions that do not maintain this buffer 

can face significant consequences including restrictions on pay out of dividends, 

share buybacks & bonuses. 

• Countercyclical Capital Buffer – Refers to a buffer within a range of 0% to 2.5% of 

common equity or other fully loss absorbing capital. This range is at the discretion of 
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the regulators in each region depending on national circumstances, generally 

increased during periods of high credit growth.  

• Higher Common Equity Tier 1 – Constitutes an increase from 2% (Basel II) to 4.5% 

(Basel III) of the common equity requirement. Increases were staggered over three 

years with the fully 4.5% coming into effect Jan-1st 2015. 

• Minimum Total Capital Ratio – While this remains at 8%, the addition of the capital 

conversion buffer increases the total amount of capital a Financial Institution must 

hold to 10.5% of Risk-Weighted Assets, of which 8.5% must be tier 1 capital. Tier 2 

capital instruments have been harmonised & tier three capital is abolished.  

• Leverage Ratio – Basel III introduced a new minimum “leverage ratio for financial 

institutions. The ratio is simply measured by dividing Tier 1 capital by the banks 

average total consolidated assets. Financial Institutions are expected to maintain a 

leverage ratio in excess of 3%. As an aside, it is noted that the US Federal Reserve 

announced in 2013 that the minimum ratio would be 6% for 8 systemically important 

financial institution banks & 5% for their insured bank holding companies.  

Basel III also introduced two new liquidity ratios as follows; 

• Liquidity Cover Ratio – Requires a bank to hold sufficient high-quality liquid assets to 

cover its total net cash outflows over 30 days. This is calculated as; 

o High quality liquid assets / Total net liquidity outflows over 30 days = >100% 

• Net Stable Funding Ratio – Introduced to ensure the available amount of stable 

funding exceeds the required amount of stable funding over a one-year stress 

period. This allows the bank to continue to lend in times of economic uncertainty.  

 

3.8 Criticism of Basel III 
There exists the argument (“third times the charm?”, 2010) that some banks may become 

even more profitable than before due to the new regulation strengthening the barriers to 

entry resulting in reduced competition. However it does also acknowledge that the banking 

sector as a whole may be less profitable if less capital in total was allocated to the sector.  
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Saul also states that the higher capital requirements basically means that more capital will 

be unproductive and tied up unnecessarily, which will lower the return on equity for banks 

and have a negative impact on the banks valuations.  

There is also a lot of criticism that the Basel III standards does not address the main issue of 

why Basel II was not adequate in lessening the GFC, namely the calculation of risk-weights. 

The economist believes that by allowing virtually risk free assets to be held with very low or 

even no capital it encouraged the creation of debts that appeared to have very low risk but 

were in reality backed by far riskier debts resulting in severe problems for the banking 

industry. Basel III does not make any changes to the risk weights but instead focuses on 

increasing the amount of common equity that the banks need to hold.  

Moosa & Burns in their paper the basel III controversy: A critical assessment of the view of 

Australian regulators give a very critical assessment of Basel III. As many other critics they 

don’t think that Basel III addresses the main shortcomings of Basel II and they express doubt 

that international unification of bank regulation works.   given how different countries can 

be. They also believe that Basel II had a director contribution to the GFC due to the 

requirement of calculating regulatory capital based on risk weighted assets. They argue that 

this “encouraged the accumulation of triple-A collateralised debt obligations and sovereign 

debt”.  

 believes that the calculation of the capital ratio on the basis of risk weighted assets can 

result in adverse affects on a macroeconomic level as small and medium sized firms will be 

discriminated against due to their perceived greater risk than large firms. This could affect 

employment rates if too many of these firms get deprived of credit lines.  
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4 Capital Structure Theories 

The essence of this thesis is the study of how capital requirements will affect various aspects 

of banks and therefore an understanding of standard capital theory is important to this 

thesis. This chapter will explain what capital structure is and also summarize four capital 

structure theories, the traditional theory, Modigliani and Miller theory, the trade off theory 

and the pecking order theory. These four theories all give a different perspective of 

motivations for how capital is structured as well as consequences.  

4.1 The basics of capital structure  

Capital structure is the term given to how entities structure their financing, it can either be 

debt or equity or a mixture of both. The most common choice for firms is either equity on its 

own or a mixture of both equity and debt (Berk & DeMarzo, 2014), pure debt finance is 

extremely rare. When an entity is raising funds from outside investor it will have to make a 

choice as to what type it is after. If it decides on raising equity it will issue shares that will 

give the purchaser an ownership interest in the entity which may give them voting rights as 

well as rights to dividends depending on the type of shares. If the entity decides on raising 

capital through debt it will sell debt instruments to individuals or institutional investors. In 

exchange for the funds lent the lenders will be given a promise that the principal and the 

stated interest will be paid.  

Firms generally decide to raise capital due to two reasons, first to pay for operating costs. 

However a well-run firm should ideally be able to pay for its operating costs through 

revenues because if it cannot it might mean it is not being run efficiently or the industry its 

in is not profitable anymore. However it could also be due to a temporary reason which is 

out of its control and equity and debt investors could recognise this and therefore be willing 

to provide the funds needed to continue operations as they feel confident they will get their 

principal back and earn interest on it. The second and most common reason is that the firm 

needs funds for capital investments (Berk & DeMarzo, 2014).  
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4.2 The traditional theory  

The traditional approach to capital structure has been for firms to try a minimize their 

weighted average cost of capital (WACC) while at the same time maximize the value of their 

assets. The WACC formula is shown below (Berk & DeMarzo, 2014, p. 628). 

𝑊𝐴𝐶𝐶 =  
𝐸

𝐷 + 𝐸
∗ (𝑟𝑒) +

𝐷

𝐷 + 𝐸
(𝑟𝑑)(1 − 𝑡) 

E = market value of equity 

D = Market value of debt 

re = cost of equity 

rd = cost of debt  

t = corporate tax rate 

As can be seen above in the formula for WACC incorporates all forms of capital. Market 

value of debt and equity are both straightforward to find, the market value of equity is 

simply the market capitalization of the firm (outstanding shares * price per share) and 

market value of debt is the book value of debt. The cost of debt is the market interest rate 

that the firm has to pay on its debts and can be found within the annual report. The tax rate 

is just the applicable corporate tax rate within the country. The cost of equity is the most 

complex part of the formula to find, this is because share capital does not officially have an 

explicit value however a popular approach is to use the capital asset pricing model (CAPM), 

formula as seen below (Berk & DeMarzo, 2014, p. 342) 

. 

𝑟𝑒 =  𝑟𝑓 +  𝛽 ∗ (𝑟𝑚 −  𝑟𝑓)  

rf = the risk free rate 

β = the beta of the share 

rm = the market risk  

The risk free rate is the return an investor could earn without taking on any risk that they 

might loose their investment. Of course no investment is absolutely risk free but short term 

government bonds from stable countries are generally considered the safest investment 
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one can make. The market risk is the average return of all shares that are in existence, it is 

near impossible to compute the average return of all shares in existence therefore a market 

index is often used as a proxy. The most interesting variable is the beta, it measures the 

volatility of the share in relation to the market as a whole. It can for example be constructed 

by running a regression on the stocks volatility to the volatility to the market. The higher the 

beta is the more volatile the stock is compared to the market and therefore the riskier it is, 

when the market is performing well the stock can be expected to exceed the returns but 

when the market is declining the stock will most likely perform worse. This highlights one of 

the cornerstones of finance, that higher risk will have to be compensated with a potential 

higher return as otherwise investors would only want to acquire lower risk investments.  

Both the cost of debt and the cost of equity are strongly linked to how risky the entity is 

perceived as. The lower both of these are the lower the WACC will be which under the 

traditional capital theory is what the entity should strive for (Berk & DeMarzo, 2014). It is 

therefor in its best interest to try and keep earnings stable and not to take on excessive risk 

as that will increase WACC. One important aspect of the traditional approach is that it 

suggests that financing by debt has an obvious and an identifiable limit to the benefits it can 

bring (Ross, n.d.). Once this limit is reached the entity may experience devaluation due to 

the unnecessary leverage.  

Leverage increases the risk of the equity of a firm (Berk & DeMarzo, 2014), this is because 

the more debt a firm has the more it will have to pay in interest expense. Interest must be 

paid when it is due or a firm will experience financial distress and potentially bankruptcy 

and the greater the amount is the higher the chances are of it not being able to pay are. 

Unlike equity financing where the shareholders want dividends paid out but if the firm 

cannot pay it will not result in any financial distress (share price will most likely drop 

however). Therefore the more debt the firm has the higher the cost of debt and equity will 

become, this will increase WACC. However cost of debt is almost always lower than the cost 

of equity therefor finding the right balance between holding both has the potential to offer 

the lowest WACC possible than if only equity was used.     
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4.3 The Modigliani-Miller theory  

4.3.1 Proposition I 

One of the most prominent theories of capital structure is the Modigliani – Miller (MM) 

theory. It claims that capital structure will not affect the value of firms and that it only 

changes the distribution of cash flows between equity and debt. However it also sets out 

conditions for a perfect market that must hold for it to be true (Berk & DeMarzo, 2014, p. 

483).  

1. All firms and investors can trade identical securities that are priced competitively 

and equal to the present value of their future cash flows.  

2. Taxes and any transaction or issuance costs do not exist. 

3. Financing decisions within a firm does not change the cash flows of the firm or reveal 

any new information about its cash flows.    

Assuming all the above conditions hold MM had two propositions, the first one;  

MM Proposition I: In a perfect capital market, the total value of a firm is equal to the market 

value of the total cash flows generated by its assets and is not affected by its choice of 

capital structure. (Berk & DeMarzo, 2014, p. 483) 

The basis of MM argument is that if no frictions exists such as transaction costs and taxes all 

of a firms generated cash flow will be paid out to the firms security holders and therefor the 

firms total assets and its securities must have the same total market value (Berk & DeMarzo, 

2014). This concept of same price is known as Law of One Price, that two assets with the 

same intrinsic value must cost the same. Therefore as long as the choice of capital structure 

does not have any impact on cash flows it will not have any effect on the value of the firm. 

The MM proposition does not only relate to equity and debt but also expands to include 

most other types of securities such as warrants or convertible debt.    

The market value balance sheet is a very useful tool that highlights how MM Proposition I 

works.  It is like the accounting balance sheet with two notable exceptions. Firstly all assets 

and liabilities are documented at their market values instead of historical costs. Secondly 

every single asset and liability is included even those that are intangible such a brand value 

and human capital. The important function that the market value balance sheet gives is that 
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the market value of all issued securities of the firm must equal the total assets on it.  The 

market value of equity can be shown in the below equation (Berk & DeMarzo, 2014): 

𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦

= 𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴𝑠𝑠𝑒𝑡𝑠

− 𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐷𝑒𝑏𝑡 𝑎𝑛𝑑 𝑜𝑡ℎ𝑒𝑟 𝑂𝑏𝑙𝑖𝑔𝑎𝑡𝑖𝑜𝑛𝑠 

The above equation demonstrates that when capital structure is changed and cash flows 

generated by the firm do not change it simply changes the division of the firms proportion 

of equity and debt but not the firms value.  

 

4.3.2 Proposition II  

As has been seen in proposition I capital structure does not matter however if that truly 

were the case then it would be natural for the cost of debt and the cost of equity to be the 

same. However this is almost never the case (488) with cost of debt being lower, and if the 

capital structure is irrelevant then it would follow that all firms would rather finance with 

debt over equity. However 100% debt financed firms are extremely rare. This leads to MM 

proposition II (Berk & DeMarzo, 2014, p. 489). 

MM proposition II: The cost of capital of levered equity increases with the firms market value    

debt-equity ratio.  

This can be shown by equation below (Berk & DeMarzo, 2014); 

𝑟𝐸 = 𝑟𝑈 +
𝐷

𝐸
(𝑟𝑈 − 𝑟𝐷) 

rU = the cost of unlevered equity 

D = market value of debt 

E = market value of equity 

rd = cost of debt  

 

The second term in the equation shows the additional cost to equity due to leverage being 

applied and shows that it depends on the amount of leverage compared to equity. 
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According to MM proposition II the total WACC will remain the same irrespective of the 

amount of debt and equity financing because adding on debt which has a lower cost 

increases the cost of equity cancelling out the effect.  

The MM propositions provide an adequate starting point for discussing capital structure but 

it is worth mentioning that they have some considerable fallacies that result in them 

ignoring some real world aspects. The most obvious ones are the ignoring of taxes and 

transaction costs, these are of course present in the real world and are significant enough 

that the should not be ignored when making capital structure decisions.  Also the 

assumption that all investors can trade at equal cost is not accurate, individual and small 

investors generally incur higher transaction costs than large institutional investors  

4.4 The trade off theory  

The trade of theory was first suggested by Myers in 1984 (Brealey, Myers & Marcus, 2005), its 

key feature is that it recognises the tax benefit that debt can provide but also that debt 

increases the risk of financial distress. This tax benefit comes from the fact that interest 

expense is deducted as an expense and therefore decreases the firms tax liability while 

dividend payments are not tax deductible are a paid out from profit after tax. However it 

also recognises that there is a cost to carrying debt and that is the risk of financial distress 

and bankruptcy, both can be extremely costly for firms with a lot of value disappearing due 

to lawyer and administration fees. Even the risk of bankruptcy can carry a cost with debt 

and equity becoming more costly as investors require higher return due to perceived 

increase in risk.  

Another form of the trade off theory, also know as the agency theoretical model concerns 

that an agency problem exists. Under agency theory it is assumed that managers of firms 

and its shareholders do not have aligned goals. The managers are self serving and want to 

extract as much in benefits as possible from the firm, this can lead to over investment, 

excessive salaries, excessive expenditure and empire building. Increasing debt can minimize 

this problem as the more cash that has to be allocated to interest repayment the less of it is 

available for unnecessary and frivolous spending.  
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These trade off theories propose that firms seek to obtain the optimal capital structure 

where the marginal benefit of carrying debt becomes equal to the marginal cost of debt. It 

also suggests that firms will continuously adjust the amount of leverage they carry towards 

the ideal balanced level.  However it is worth mentioning that many studies have implied 

that many firms carry lower amount of debt than what the trade off theories suggest 

(“Modigliani and Miller’s Capital Structure Theories”, n.d.)  

4.5 The pecking order theory  

The pecking order theory was first suggested by Myers and Majluf in 1984 (Brealey et al, 

2005) and it theorises that capital structure is influenced by information asymmetry 

between the firms managers and its investors. The managers of firms will generally always 

have a better understanding of a firms true position, its prospects and its riskiness as they 

have access to a greater amount of 

information than investors do. As a 

lack of information can be a form of 

risk, investors and debtors of the 

firm will require a higher return to 

compensate them for this risk, this is 

particularly true for firms with 

complex technical products or less 

transparent accounting practices. 

This leads to the theory that 

managers of firms have a hierarchy 

for how they prefer to raise finance 

due to the cost of it.  

The most preferred method is to raise it internally through retained earnings as its not 

dependent on market view and therefore will be the cheapest form of finance for the firm. 

It also sends a signal to the market when it can self-finance its projects that it is in a strong 

position and earning solid cash flows. It also carries the least cost of obtaining finance as any 

external financing incurs transaction costs.   

Internal 
Financing

External 
Financing: 

Debt

External 
Financing: 

Equity

Diagram 2 – Pecking order theory 
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The second most preferable method is to raise the funds externally by issuing debt. Debt is 

preferred to equity due to it having a lower cost. It will also increase the amount that has to 

be paid in interest which will provide a tax shield, therefore as long as all other variables 

remain the same overall WACC will be lowered. However as previous theories have 

mentioned increasing debt beyond a certain level will increase risk and result in a negative 

overall effect if more debt is issued. Issuing debt also gives out a signal that management is 

confident it can meet the fixed payments    

The least preferred method is to issue new shares. Firstly this is due to shares generally 

being the most expensive method for raising funds as shareholders take on the most risk. 

They require to be compensated for the information asymmetry and also if the firm were to 

go bankrupt they last in the order of having a claim on the remaining assets often leading to 

substantial losses for them. Issuing shares also gives out a signal that the shares of the firm 

might be over valued. This is due to the assumption that managers of firms are always going 

to try get the cheapest form of financing possible, therefore when shares are fairly or under-

priced in the view of management they would avoid raising funds through issuing shares as 

it would be a very expensive form of financing. However when shares are overvalued they 

have an incentive to raise funds through issuing shares as management would believe it to 

be a good deal for the firm.  

4.6 Conclusion to chapter 
These four theories of capital structures are the most well known and prominent theories. 

Combined they give a varied view of how and why managers of firms decide to structure 

their capital. 
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5. Regression Theory  
In this section regression theory that is relevant to this thesis will be explained. In general a 

regression analysis is a statistical process that estimates relationships between variables, 

there are a great many different methods ranging from a simple linear regression model to 

the more complex non-linear models. Regression model quality is very dependent on the 

quality of the data used and it is therefore pertinent to collect accurate data for the 

regression model to have reliable results. The data used in this study falls under the 

category of panel data as further explained below. There are a number of different 

regression models specifically for this data type such as the pooled approach, GGM and first 

differences regression. This thesis will use the most common models, that is a pooled OLS 

and either random effects or fixed effects models. The choice between the random or fixed 

effects model will be determined by the Durbin Wu Hausman test. First the types of data 

will be described, then some common concepts and what they mean and finally the 

different regression models will be described.  

5.1 Data type 
Data used for analysis is not all the same, there are 3 categories which most data can be 

classified as. The first one is times series data. Information is usually discrete and collected 

at equally spaced intervals for a singular entity, person or country, one example is the share 

price collected daily for one company. The second is cross- sectional data, this type of data 

is best described as consisting of observations of multiple people; countries or entities at a 

single point in time. An example could be the closing stock prices of the top 50 retail 

companies at a specific point in time. The third type of data is panel data, also sometimes 

known as longitudinal data. This is a combination of both the data types already mentioned. 

It generally has multiple firms; individuals or countries where some data points are collected 

for all over several time periods. Panel data is viewed as providing more accurate 

estimations due to requiring less assumptions and it is often less problematic then simpler 

data sets (Sheytanova, 2004, p.5), it offers a resolution for when there is bias due to 

unobserved heterogeneity. Another advantage of panel data is that it does not require a 

very long time series to produce valid results (Sheytanova, 2004, p.6), with panel data the 

regression model is more easily inferred when making observations for all entities in the 



44 
 

series and by finding what is common within those individuals. The model can be 

constructed accurately without relying on a longer time series. Panel data sets can be split 

into two different types, balanced and unbalance. Balanced means that there is an equal 

amount of observations for each entity while unbalanced means that there are observations 

missing for some entities which means there is not the same amount of observations for 

each one.  

5.3 Omitted variable bias 
Omitted variable bias is when a independent variable is omitted that has some effect on the 

dependant variable. The reason for it being omitted can be due to the independent variable 

being unknown, there is no data available or that the variable cannot be measured reliably. 

When a variable is omitted it can result in biased results, meaning that the effect of one or 

multiple explanatory variables on the dependant variable is either over estimated or under 

estimated.  

There are two conditions that are essential for omitted variable bias to be present: 

1. The omitted variable must have a correlation with the dependant variable. 

2. The omitted variable must have a correlation with one of the explanatory variables.  

Assume that Z is a dependant variable and X and Y are independent variables with Y being 

omitted. The correct model equation should be as below; 

𝑍 =  𝛼 +  𝛽𝑋 +  𝛽𝑌 +  𝜀 

However due to Y being omitted it is instead; 

𝑍 =  𝛼 +  𝛽𝑋 +  𝜀 

If the two conditions mentioned above are satisfied, then the overall effect is reliant on the 

sign of the correlation between X and Y and also the effect of X on Y. The effect are 

summarised in the table below.  
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Table 6 – Omitted variable table 

 X and Y are positively 

correlated 

X and Y are negatively 

correlated 

Y has a positive effect on Z Positive Bias Negative Bias 

Y has a negative effect on Z Negative Bias Positive Bias 

Source:  https://www.albert.io/blog/omitted-variable-bias-econometrics-review/ 

5.4 Endogeneity & Exogeneity 
Endogeneity is the term given for when an independent variable, X correlates with the error 

term 𝜀. Exogeneity means that the error term 𝜀 does not correlate with any of the 

independent variables X. 

5.5 Multicollinearity  
Perfect multicollinearity occurs when one of the independent variables is a perfect linear 

function of another independent variable. Imperfect multicollinearity arises when two of 

the independent variables are highly correlated but not perfectly. In the case of perfect 

multicollinearity the regression wont be able to be performed and most statistical software 

programs will give an error message (Stock & Watson, 2015, p.197).  However with 

imperfect multicollinearity the regression can still be performed but there is a high chance 

that one of the regression coefficients will be estimated incorrectly. The most common 

reason that perfect multicollinearity arises is because of a mistake when specifying the 

model such as repeating an independent variable, its easy to fix by simply removing the 

duplicate. Partial multicollinearity is not as easy to identify as the model will still be 

functional, only problem is some of the highly correlated independent variables will not be 

estimated with accuracy. It also has the effect of increasing the standard errors of the 

coefficient, this means that some of the independent variables may not be statistically 

different from 0 and therefore incorrectly assumed to have no or minimal effect. Some 

warning signs that can indicate that there is imperfect multicollinearity are (Martz, 2013): 

1. A regression coefficient is not statistically significant contradicting some theory that 

states that it should be. 
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2. When independent variable is deleted or added the other regression coefficients 

change significantly. 

3. A regression coefficient is negative when it is believed that it should be positive. 

4. A regression coefficient is positive when it is believed that it should be negative 

5. There are high pairwise correlations between the independent variables. 

A useful tool within most statistical software packages to measure multicollinearity is called 

the variance inflation factor or VIF for short. It measures how much the variance of an 

independent variables coefficient increases if it is correlated with some of the other 

independent variable. VIF that is equal to 1 means that there is no multicollinearity between 

the independent variables. Generally a VIF of 4 or above has the potential to be 

problematic. If there are some variables with VIF above 4 then the optimal solution will be 

to remove them until there are none above 4 left since they supply redundant information 

(5).  

5.6 Error Term  
The error term of a regression model is created when the model does not capture the 

relationship between the dependant and the independent variables completely, for 

example the model may estimate that number should be 10 but it is fact 9 or 11 leading to 

an error term of 1. It is the residual or the distance from the regression line of the observed 

independent variable.  In the equation above it is the 𝜀 term. The regression residuals are 

defined as: 

𝜀̂ =  𝑦𝑖 − 𝑦�̂� 

𝑦𝑖 is the real observed value and 𝑦�̂� is the model estimate of the variable. The variance of 

the residual also gives a measure of the size of error and the smaller it is the better the 

model fits the data.  

5.7 Autocorrelation 
One of the assumptions for most regressions models to be valid is that there is no 

autocorrelation. This means that there cannot be any identifiable relationships between the 

values of the error terms.  

The equation for no autocorrelation is; 
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𝐶𝑜𝑣(𝜀𝑡 , 𝜀𝑆 ) =  0 𝑜𝑟 𝐶𝑜𝑟𝑟(𝜀𝑡 , 𝜀𝑆 ) = 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡 ≠ 𝑠 

 

5.8 Pooled OLS Regression Model 
The pooled model pools all the entities together and does not acknowledge that there are 

any differences between them. It is basically the same as a standard OLS regression using 

time series data which means that there are T x N observations (Stock & Watson, 2015). The 

main difference between a Pooled model and the fixed and random effects models is that 

the pooled model will produce constant coefficients that don’t take individual cross sections 

into account and therefore ignores any distinct characteristics of each firm. The pooled 

model is not considered to be an appropriate model to apply to panel data that has any 

occurrence of entity or time effects as it has a tendency to underestimate any standard 

errors (Cameron & Trivedi, 2005, p. 699). However it can be a useful to construct a pooled 

model as a first step to test for multicollinearity and to use as a form of reference when 

constructing either the fixed or random effects models (Woolridge, 2012). The general 

equation for Pooled OLS is; 

𝑌𝑖𝑡 = 𝛽0 + 𝛽1 𝑋1 + ⋯ + 𝛽𝑛𝑋𝑛  + 𝜀𝑖𝑡 

As can be seen in the equation above the Pooled OLS is essentially the same as a standard 

OLS regression where all observations for each firm are combined estimating the 

coefficients for the pool. X  is the variable and 𝛽 is the coefficient of the variable. 𝛽0 is the 

intercept and n is the total number of independent variables. 𝜀𝑖𝑡 represents the unobserved 

factors within the error term.  

5.9 Fixed Effects Regression model 
Fixed effect regression is a technique that can control for omitted variable bias within panel 

data when these omitted variables differ across entities but don’t experience change over 

time. For it to be used there must be two or more time observations for each entity (Stock & 

Watson, 2015, p.534). The main difference of the fixed effects regression model to other 

models is that it gives a different intercept for each entity. These intercepts captivate the 

effects of the omitted variables that affect each entity individually but only if they are 

constant over time.  
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The equation for the fixed effects regression model is: 

𝑌𝑖𝑡 =  𝛽1 𝑋1,𝑖𝑡 + ⋯ + 𝛽𝑛 𝑋𝑛,𝑖𝑡 +  𝛼𝑖 + 𝜀𝑖𝑡 

As can be seen there are a few differences between the fixed effects model and the pooled 

OLS model. Subscript i has been added as this identifies the cross section and subscript t 

refers to time. 𝛼 in the equation above is the entity specific intercept also known as entity 

fixed effects (Stock & Watson, 2015, p.354), it includes all the entity dummies with their 

coefficient as well as the common 𝛽0 intercept. It can be defined as: 

𝛼𝑖 =  𝛽0 +  ∑1
𝑘𝛽𝑘𝑍𝑖    

 Z in the above equation is the dummy variable. It will most likely vary between the entities 

if there are any omitted variables that vary across entities but not over time. However, the 

slope coefficient of the regression line 𝛽𝑛 is the same for all the entities.  

The fixed effects regression model is not only limited to fixing the effects between entities 

but can also be used to fix time effects. “This means that it can control for variables that are 

constant across entities but evolve over time” (Stock & Watson, 2015, p.358) therefore as 

long as the omitted variable varies equally between the entities over times it will be picked 

up the by intercept term. The equation for an entity and time fixed effects regression model 

is: 

𝑌𝑖𝑡 =  𝛽1 𝑋1,𝑖𝑡 + ⋯ + 𝛽𝑛 𝑋𝑛,𝑖𝑡 +  𝛼𝑖 + 𝜆𝑡 + 𝑢𝑖𝑡 

(Stock & Watson, 2015, p.360) where 𝛼𝑖 is as before the entity fixed effect and the new 

term 𝜆𝑡 is the time fixed effect. The result of having both entity and time fixed effects is that 

it eliminates any omitted variable bias that comes from any unobserved variables that are 

either constant between entities or constant over time.  

There are four assumptions that are relevant to fixed effect regressions: 

1. The error term has a conditional mean of zero, this implies that there is no omitted 

variable bias. This assumption is violated if uit is correlated with any past, future or 

present values of X.  
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2. The variables for one entity has to be distributed independently but still identically 

to the variables of the other entities. This assumption will be held if the entities are 

selected by random sampling from the population.  

3. Large outliers are not probable. 

4. Perfect multicollinearity is not present.   

The difference between the pooled OLS model and the fixed effects model is basically that 

the fixed effects model adds dummy variables to for each entity and sometimes time period.  

5.10 Random Effects Regression Model 
The random effects model should be used when there is perfect endogeneity in the data, 

that is that there is no correlation between the error terms and the independent variables. 

𝛼 does not get treated as a parameter anymore and is therefore not estimated. It is instead 

treated as a random variable that has a mean and variance, µ and 𝜎2 respectively 

(Sheytanova, 2004). A common notation for the model is: 

𝑌𝑖𝑡 =  µ +  𝛽1 𝑋1,𝑖𝑡 + ⋯ + 𝛽𝑛 𝑋𝑛,𝑖𝑡 + 𝑢𝑖𝑡 

𝑊ℎ𝑒𝑟𝑒 µ is the average individual effect    &       𝑢𝑖𝑡 = (𝛼 − µ) +  𝜀𝑖𝑡  

The random effects model has the same four assumptions as mentioned above for the fixed 

effects model plus one more. It assumes that there is perfect exogeneity (Woolridge, 2012, p. 

489).  

5.11 Durbin Wu Hausman test 
The Hausman Test is a well-known method that helps to choose whether to use a fixed 

effects model or a random effects model. It detects endogenous regresses in a model, i.e. it 

figures out whether the independent variables are endogenous. The null hypothesis is that 

the preferred model is random effects, meaning that there is no correlation between the 

error terms and the independent variables within the model and the alternative hypothesis 

is that the model should be fixed effects and that there is a correlation between the error 

terms and the independent variables. Table below summarises results for the Durbin Wu 

Hausman test hypothesis. 
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Table 7 – Hausman test table 

                                  Model 

Correct hypothesis  

Random Effects model 

should be used 

Fixed Effects model should 

be used 

H0: Cov(𝜶I,xit) = 0 

Exogeneity 

Consistent 

Efficient 

Consistent 

Inefficient 

H0: Cov(𝜶I,xit) ≠ 0 

Endogeneity 
Inconsistent 

Consistent 

Possibly Efficient 

Source: (Sheytanova, 2004 p.11) 

The general form of the Hausman test statistic is: 

𝐻 = (�̂�𝐼 − �̂�𝐼𝐼)′[𝑉𝑎𝑟(�̂�𝐼𝐼) − 𝑉𝑎𝑟(�̂�𝐼)]
−1

(�̂�𝐼 − �̂�𝐼𝐼) 

The steps to run the Hausman test are as follow: 

1. Define the null and alternative hypothesis as in the table above.  

2. Choose a probability of first type error, such as 𝛼 = 0.05 

3. The Hausman statistic is calculated 

4. The statistic computed in 3 is compared to the critical value and rejected if the 

statistic is larger. 

5.12 Stepwise regression 
Stepwise regression is the name of a process where independent variables are either added 

or removed based solely on their t-statistic. The purpose of conducting it is to try and build a 

model that is as accurate as possible. There are two methods, the backward method and the 

forward method. Only the backward method will be described further as it’s the only one 

relevant to this thesis.  First the model is built using all the possible independent variables 

and then one variable is removed at a time. The variable with the lowest t-statistic is the 

one to be removed and this is repeated until the remaining variables are all statistically 

significant. When this method is used correctly it can assist with building a model that is as 

accurate as possible. However this method has been acknowledged to contain a lot of 

problems when not used correctly and should not be followed blindly. Judgement should be 

used at every step to determine if variable should be removed or not.  
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6 Econometrics Modelling & Results  

In this section the process and method for building the regression models will be described. 

First information about the data collected will be given. Then each of the dependant and 

independent variables will be defined and explained. After that the regression models will 

be built and results displayed, there will be separate regression models for Australia and 

New Zealand, reason being that they are not required to report on performance at the same 

frequency which results in an unbalanced panel. Methods and terms described in chapter 4, 

Econometrics theory will be utilized. The software used for the regression is Stata.  

6.1 Data 

The data for the banks was collected from their published reports found on their respective 

websites. The banks in Australia are required to publish their results on a half a year basis 

and therefore it was only possible to collect financial information and capital adequacy 

ratios twice per year. The banks in New Zealand are required to publish their results on a 

quarterly basis and therefore the data set for New Zealand has twice as many observations 

as Australia. Australia does publish reports on capital adequacy on a quarterly basis but 

these reports lack any balance sheet or income statement information and therefore were 

of minimal use. The data for the 90 day bank bill in Australia was provided by the Reserve 

bank of Australia website in the form of an excel sheet with the 90 day rate given on a 

monthly basis as an annualised figure . (1). The 90 day bank bill data for New Zealand was 

found on the Reserve Bank of New Zealand’s website and was given in an annualised form 

as well (2). GDP growth rate and inflation rate for Australia was found on the Reserve Bank 

of Australia website as well. GDP and inflation for New Zealand was taken from the Reserve 

bank of New Zealand (2).  

6.1.2 Time frame  

The time frame selected is from the start of 2013 to mid year 2017. Originally a timeframe 

from 2009 to 2017 had been decided on to ensure enough data point would be included but 

a couple of the banks did not give access to their reports and therefore it had to be 
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shortened. The selected timeframe encompasses the start of the capital adequacy ratios 

and therefore will most likely capture any relationships that are a direct result of the new 

standards.   

6.1.3 Sample of firms 
The largest four banks in both Australia and New Zealand were selected for inclusion in this 

study. In Australia these are ANZ banking group, Commonwealth Bank of Australia, National 

Australia Bank and Westpac banking corporation. Combined they control 80 percent of 

Australia’s lending markets (1). For the New Zealand sample these banks are ASB, ANZ, Bank 

of New Zealand (BNZ) and Westpac. Combined they capture 87% of retail and commercial 

banking market when measured in terms of total banking assets. The reason for selecting 

only the largest four is due to them being the most appropriate for the purpose of this 

thesis, studying the effects on the Basel requirements on the most prominent general banks 

that the general population is most likely to deal with. The smaller available banks mostly 

operate in only select areas or markets or specialising in some niche market that will not be 

relevant to most international banks. It should be mentioned that all of the large New 

Zealand banks are subsidiaries of Australian banks as summarised in table below.  

Table 8 – Bank summary  

New Zealand Bank Australian Parent Company 

ANZ ANZ Banking Group 

ASB Common Wealth Bank of Australia 

Westpac Westpac Banking Corporation 

BNZ National Australia Bank 

 

This fact has had some effect on how the data was collected. The data for the New Zealand 

subsidiaries has been taken from quarterly financial statements that exclusively contain 

information only relevant to the operations within New Zealand and the banks have to meet 

the New Zealand Basel requirements as if the Australian parent company did not exist. 

However the Australian financial data has been collected for the group as a whole including 

all its subsidiaries. This means that the NZ data is also represented within the Australian 
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data as Basel III requires that the parent company includes all of its subsidiaries when 

calculating the relevant ratios. 

6.2 The Dependant Variables  
There are 5 dependant variables which will each have a regression performed on it to 

determine the effect of capital requirements on them. These are each described in detail 

below and summarized in table 9.  

Table 9 – Dependant variables  

Dependant Variable Variable identifier Variable description 

Return on Equity ROE Net profit divided by total 
equity 

Return on Assets ROA Net profit divided by total 
assets 

Net interest Margin  NIM Interest income less interest 
paid divided by average assets  

Loan Growth LG Change in lending amount from 
previous period to current 
period.  

6.2.1 Profitability measures 

In this section the profitability measures that are used in the analysis are described. The 

equations are given as well as an explanation of what they measure and their shortcomings. 

It is also wise to keep in mind that most profitability measures are not of much use when 

looked at on their own but rather they should only form one part of an analysis and are best 

used in combination with each other to gather an overall view of a company’s performance.  

6.2.1.1 ROE  

Return on equity is popular measure with shareholders. Its equation is: 

𝑅𝑂𝐸 =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝑇𝑜𝑡𝑎𝑙 𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟 𝐸𝑞𝑢𝑖𝑡𝑦
 

Net income is the firms profit after tax found on the income statement and total 

shareholder equity is found on the balance sheet as the difference between assets and 

liabilities. ROE measures how effective a company is at generating profits from the amount 

of equity that shareholders have invested in the business. It is very useful for evaluating and 

comparing companies that operate within the same industries. However it should not be 
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used to compare cross-industry companies as ROE can vary a lot between them (Brealey et 

al, 2005).   

A key driver of ROE is leverage, companies with more leverage will display a higher ROE than 

companies that have less of it all else being equal. This is because companies with higher 

debt in their capital structure will show a smaller equity base which is the denominator in 

the above equation, the smaller the denominator the higher the ROE will be.  

There has been some criticism in recent times that ROE is not an adequate measurement for 

bank performance. Firstly it has been argued that managers of banks are not able to fully 

control the ROE of their banks as their profits are very dependent on interest rates. As has 

been mentioned previously interest rates are mainly determined by regulators and the 

reserve bank. Secondly (Brealey et al, 2005) it does not take debt into account or the level 

risk that is taken to generate the earnings. Banks search for high ROE has been thought to 

have contributed to the financial crisis as it encouraged them to load up on debt and risk 

(Brealey et al, 2005) with some banks achieving a ROE of over 20% pre crisis.  

6.2.1.2. ROA 

The return on assets ratio is one of the most commonly used benchmarks for measuring the 

profitability of banks (Brealey et al, 2005) and for comparing banks with one another. Its 

equation is simple: 

𝑅𝑂𝐴 =
𝑛𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑠𝑠𝑒𝑡𝑠
  

Net income is company’s total earnings less all the costs of doing business such as 

depreciation and tax and can be found the firm’s income statement. Average assets is found 

by adding together this years and previous year’s total assets as found on the balance sheet 

of the firm and dividing it by two. It measures how well the assets of the firm are being 

utilized to generate a profit. A higher ROA indicates that the firm uses its assets efficiently. It 

is best used as a comparative figure against other companies within the same industry or 

against the firm’s own historic ROA ratio. If it is lower than its industry peers or its usual 

historic values it is an indicator that the firm is not being operated as efficiently as it should 

be.   
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Historically a ratio equal to or greater than 1% is considered very good for banks but there 

can be fluctuations due to economic conditions (“ROA: How to find banks that generate 

profits”, n.d.). Banks generally have a lower ROA than many other industries due to them 

being highly levered which increases the asset base. This increases the denominator in the 

above equation resulting in a lower ROA ratio. The main criticism for the use of ROA as a 

measurement for bank profitability is that it may encourage excessive risk taking in the hope 

of boosting the ratio at the expense of safer lower yielding assets. 

6.2.1.3 NIM 

Net interest margin is a profitability measurement that is mainly used for banks and similar 

institutions that invest depositors money. The equation is:  

𝑁𝐼𝑀 =  
𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑠𝑠𝑒𝑡𝑠
 

Interest income is the total income a bank earnt from lending to firms and individuals, 

interest expense is the interest it had to pay on any deposits and other borrowings. Average 

assets is the current and last years assets added together and then divided by two.  

NIM measures the success of a banks investment decisions. If NIM is positive it means that 

the firm made more money from charging interest than what it paid in interest. The higher 

it is the better for the firm. However if it is negative it means that the firm has not invested 

its funds efficiently and it could have made better use of the capital available to it, for 

example paying off debt or alternative investments.  

A variety of factors outside of the banks control can influence the NIM for banks. For 

example the supply and demand for loanable funds which affects how the interest rate is 

established as well as regulations from the central banks and the official cash rate.  

One disadvantage of NIM is that it doesn’t measure the total profitability of banks, it 

excludes any earnings that are from non interest paying sources such as fees and brokerage 

services. It is also not recommended that it is used for comparing banks as they can operate 

and generate revenue very differently resulting in very different NIM ratios.  
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6.2.2 Lending amount  

The final variable is not directly related to profitability but regards lending to customer. It is 

calculated by finding the percentage change in lending amount from one period to the next. 

The amount that a bank is willing and able to lend is important consumers as it fuels the 

economy.  

6.3 The Independent Variables  
The independent variables have been chosen based on two factors. First the ones that are 

relevant to Basel III, and then variables that will function as control variables, this thesis is 

not particularly interested in the control variables themselves but they are useful to get the 

most accurate estimate of the independent variables that are of interest. All the 

independent variables are summarized in table below.  

Table 10 – Independent variables 

 Independent Variable Variable 
identifier 

Variable Description 

Variables of Interest 

Common equity tier 1 
capital 

CET1 Common equity tier 1 capital as required 
in the Basel III accord 

Tier 1 capital  T1 Tier 1 capital that does not qualify as 
common equity tier 1 capital  

Tier 2 capital  T2 Tier 2 capital as defined in the Basel III 
accord 

Control Variables 

Bank specific  

Loan loss reserves to gross 
loans  

X1 This variable is calculated by taking the 
periods loan loss reserves (which shows 
how banks view their prospects of being 
able to collect their debt) and then divide 
it by the gross loans. This gives the 
percentage of total debt that is expected 
to be written off 

Net loans to total assets  X2 This is found by dividing the gross loans 
less the loan loss provisions by total 
assets.  

Liquid assets to total 
deposits  

X3 Total liquid asset divided by total deposits 

Bank Size X4 The log of total assets  

Economic specific 

GDP growth X5 The growth in GDP for the period 
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Inflation X6 The inflation rate for the period 

90 day bank bill  X7 The 90 day bank bill rate for the period. 

 

6.4 Regressions 

All regressions will undergo the same process to arrive at an appropriate model, all tables 

and detailed results will be found in the appendix and only the final tables with results will 

be shown in the text. First a pooled OLS will be run on the data to get an initial benchmark 

of it. Then a VIF test is run to check for multicollinearity and any variables that are found to 

be above 4 will be removed. This process is repeated until VIF shows no variables with a VIF 

factor above 4. Then a Hausman test will be performed to decide whether the regression 

should be fixed or random effects and then a final model is run based on the Hausman test.   

6.4.1 ROE Regression 

Australia  

First a pooled OLS was performed with ROE as the dependant variable and all the 

independent variables in table above included.  This resulted in a model where none of the 

Basel III tiers have any statistically significant effect. A VIF test was completed and it showed 

that X1, loan loss reserves to gross loans and X7, the 90 day bill rate have a VIF factor 

greater than 4, they were therefore removed from the model and will not be included for 

any of the other test with Australian banks either. Performing another pooled OLS and VIF 

test with all variables except X1 and X7 showed that all variables are now under 4 on the VIF 

test. Next a Hausman test was completed which determined that a random effects model is 

the most appropriate. This process has given the following results.  
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New Zealand 

A pooled OLS model was made as a starting point. A VIF test was performed and it initially 

showed 5 variables with a VIF number higher than 4. After removing the highest one X1, 

loan loss reserves to gross loans and running a pooled OLS again only two variables were 

over 4, after removing the highest one from the second round, X4, bank size, all variables 

were acceptable. A problem was encountered when trying to run a Hausman test, Stata 

gave the error message “model fitted on these data fails to meet the asymptotic 

assumptions of the Hausman test”. This lead to a review of the data to check for any errors 

and an anomality was discovered for one of the banks, Westpac. In their annual reports they 

had been reporting their total Tier 1 ratio as only consisting of CET1 capital. This is unlike 

any of the other banks. After some further research it has come to light that the bank has 

not been complying with the Basel III standards correctly and are currently under review of 

the Reserve Bank of New Zealand and will be getting a significant fine. Due to them 

reporting inaccurately the decision was made to remove all data related to Westpac New 

                                                                              

         rho            0   (fraction of variance due to u_i)

     sigma_e    .03483641

     sigma_u            0

                                                                              

       _cons    -4.045159   1.219996    -3.32   0.001    -6.436308    -1.65401

          T2    -4.332403   2.052677    -2.11   0.035    -8.355576     -.30923

          T1    -2.906455   2.678134    -1.09   0.278    -8.155501    2.342591

        CET1    -2.088802   1.308958    -1.60   0.111    -4.654313    .4767095

          X6     2.058091    1.31971     1.56   0.119    -.5284941    4.644675

          X5      4.16377   1.900876     2.19   0.028      .438122    7.889418

          X4     .3101852   .0882577     3.51   0.000     .1372033     .483167

          X3      .042461   .1151603     0.37   0.712     -.183249    .2681709

          X2     .1998323   .1120028     1.78   0.074    -.0196891    .4193536

                                                                              

         ROE        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

theta          = 0

corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000

                                                Wald chi2(8)      =      36.48

     overall = 0.6133                                         max =          8

     between = 0.9885                                         avg =        8.0

     within  = 0.5132                                         min =          8

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          4

Random-effects GLS regression                   Number of obs     =         32
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Zealand, reducing the sample size to three banks. After removing Westpac and going 

through the same steps again, variables X1 and X4 were still removed, and will be removed 

in all the following regressions for New Zealand banks. A Hausman test could be performed 

concluding that a fixed effects model should be used. Giving the results below.  

 

 

6.4.2 ROA Regression 

Australia  
Doing the same process described above, this time the Hauseman test indicated that a fixed effects 

model is the most appropriate giving the results in the table below. 

F test that all u_i=0: F(2, 43) = 12.50                      Prob > F = 0.0001

                                                                              

         rho    .60539222   (fraction of variance due to u_i)

     sigma_e      .009131

     sigma_u    .01130978

                                                                              

       _cons     .0410334   .0656681     0.62   0.535    -.0913989    .1734656

          T2     .1463169   .3932339     0.37   0.712    -.6467149    .9393488

          T1     .3670613    .256904     1.43   0.160     -.151035    .8851575

        CET1     .0329397   .3067468     0.11   0.915    -.5856742    .6515535

          X7     .8977192   .3574381     2.51   0.016     .1768766    1.618562

          X6     -.915972   .2625743    -3.49   0.001    -1.445504   -.3864404

          X5     .1845696   .3915808     0.47   0.640    -.6051284    .9742677

          X3     .1557578   .1062725     1.47   0.150    -.0585611    .3700767

          X2     .0599561   .0642514     0.93   0.356    -.0696192    .1895315

                                                                              

         ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.0406                        Prob > F          =     0.0000

                                                F(8,43)           =       7.36

     overall = 0.4181                                         max =         18

     between = 0.1795                                         avg =       18.0

     within  = 0.5778                                         min =         18

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          3

Fixed-effects (within) regression               Number of obs     =         54
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F test that all u_i=0: F(3, 20) = 99.39                      Prob > F = 0.0000

                                                                              

         rho     .9891195   (fraction of variance due to u_i)

     sigma_e    .00700528

     sigma_u    .06679217

                                                                              

       _cons     .5445773   .3476165     1.57   0.133    -.1805381    1.269693

          T2     .1565947   .5962665     0.26   0.796    -1.087195    1.400385

          T1    -1.362675   .8160811    -1.67   0.111     -3.06499    .3396406

        CET1    -.9011062   .2879797    -3.13   0.005    -1.501821   -.3003911

          X6    -.5666304   .2980532    -1.90   0.072    -1.188358    .0550977

          X5     .2494093   .4191999     0.59   0.559    -.6250264    1.123845

          X4    -.0258715   .0242738    -1.07   0.299    -.0765056    .0247627

          X3    -.1464828   .0667641    -2.19   0.040    -.2857501   -.0072154

          X2     .0003997   .0408902     0.01   0.992    -.0848957    .0856951

                                                                              

         ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.6558                        Prob > F          =     0.0036

                                                F(8,20)           =       4.36

     overall = 0.2836                                         max =          8

     between = 0.8445                                         avg =        8.0

     within  = 0.6355                                         min =          8

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          4

Fixed-effects (within) regression               Number of obs     =         32
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New Zealand 
Followed same process with first running a pooled OLS model and removed variables X1 and X4, the 

Hausman test showed that a fixed effects model is the most appropriate. Results below. 

 

 

 

 

 

 

 

 

 

 

 

 

F test that all u_i=0: F(2, 43) = 7.70                       Prob > F = 0.0014

                                                                              

         rho    .49486362   (fraction of variance due to u_i)

     sigma_e    .00070995

     sigma_u    .00070269

                                                                              

       _cons    -.0051761   .0051058    -1.01   0.316    -.0154729    .0051207

          T2     .0799353   .0305745     2.61   0.012     .0182759    .1415947

          T1     .0034588   .0199747     0.17   0.863    -.0368239    .0437415

        CET1     .0714952     .02385     3.00   0.005     .0233971    .1195933

          X7     .0595871   .0277913     2.14   0.038     .0035406    .1156337

          X6    -.0581149   .0204155    -2.85   0.007    -.0992868   -.0169431

          X5     .0606384    .030446     1.99   0.053    -.0007618    .1220386

          X3     .0035724   .0082628     0.43   0.668    -.0130912     .020236

          X2     .0062972   .0049956     1.26   0.214    -.0037775    .0163718

                                                                              

         ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.1379                        Prob > F          =     0.0000

                                                F(8,43)           =       9.30

     overall = 0.4559                                         max =         18

     between = 0.0710                                         avg =       18.0

     within  = 0.6338                                         min =         18

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          3

Fixed-effects (within) regression               Number of obs     =         54
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6.4.3 NIM Regression 

Australia  
Hausman test determined that a random effects model would be the most appropriate, results 
displayed in table. Once again variables X1 and X7 were excluded.  

 

New Zealand 
Same process, Hausman test determined that random effects is most appropriate. 

                                                                              

         rho            0   (fraction of variance due to u_i)

     sigma_e    .00353072

     sigma_u            0

                                                                              

       _cons     .1683676   .1311614     1.28   0.199    -.0887041    .4254392

          T2     .3500428   .2206826     1.59   0.113    -.0824872    .7825728

          T1    -.2929946   .2879253    -1.02   0.309    -.8573178    .2713286

        CET1     .0056017   .1407257     0.04   0.968    -.2702156     .281419

          X6    -.0326275   .1418816    -0.23   0.818    -.3107104    .2454554

          X5      .212773   .2043625     1.04   0.298    -.1877702    .6133162

          X4    -.0129114   .0094886    -1.36   0.174    -.0315087    .0056858

          X3     .0359649   .0123808     2.90   0.004     .0116989    .0602309

          X2     .0118671   .0120414     0.99   0.324    -.0117336    .0354678

                                                                              

         NIM        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

theta          = 0

corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0001

                                                Wald chi2(8)      =      31.33

     overall = 0.5767                                         max =          8

     between = 0.9925                                         avg =        8.0

     within  = 0.0511                                         min =          8

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          4

Random-effects GLS regression                   Number of obs     =         32
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6.4.4 Lending growth regression 

Australia  
Hausman test determined random effects to be most appropriate, variables 1 and 7 excluded again.   

 

New Zealand 
Variables X1 and X8 removed and Hausman test determined fixed effects as most appropriate. 

                                                                              

         rho            0   (fraction of variance due to u_i)

     sigma_e    .00226084

     sigma_u            0

                                                                              

       _cons     .0025789   .0116339     0.22   0.825    -.0202232     .025381

          T2     .0528813   .0916153     0.58   0.564    -.1266815     .232444

          T1     .0341433   .0613436     0.56   0.578     -.086088    .1543746

        CET1     .0317545   .0719639     0.44   0.659    -.1092922    .1728013

          X7     .1366759   .0804827     1.70   0.089    -.0210673    .2944191

          X6    -.0326441   .0605821    -0.54   0.590    -.1513829    .0860946

          X5     -.178556   .0940817    -1.90   0.058    -.3629528    .0058407

          X3     .0185887   .0196482     0.95   0.344     -.019921    .0570984

          X2     .0160329   .0059661     2.69   0.007     .0043396    .0277262

                                                                              

         NIM        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

theta          = 0

corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0037

                                                Wald chi2(8)      =      22.76

     overall = 0.3359                                         max =         18

     between = 0.9607                                         avg =       18.0

     within  = 0.2078                                         min =         18

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          3

Random-effects GLS regression                   Number of obs     =         54

                                                                              

         rho            0   (fraction of variance due to u_i)

     sigma_e    .06517495

     sigma_u            0

                                                                              

       _cons    -2.266328   2.391109    -0.95   0.343    -6.952815    2.420158

          T2     3.778875   4.023105     0.94   0.348    -4.106266    11.66402

          T1      2.28739   5.248957     0.44   0.663    -8.000376    12.57516

        CET1    -5.042301   2.565468    -1.97   0.049    -10.07053   -.0140761

          X6     .9750289   2.586541     0.38   0.706    -4.094498    6.044556

          X5     .0235075   3.725585     0.01   0.995    -7.278504    7.325519

          X4     .1684448   .1729789     0.97   0.330    -.1705877    .5074772

          X3     .0315447   .2257061     0.14   0.889    -.4108312    .4739206

          X2     .4811678   .2195176     2.19   0.028     .0509211    .9114145

                                                                              

          LG        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

theta          = 0

corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.4351

                                                Wald chi2(8)      =       7.98

     overall = 0.2577                                         max =          8

     between = 0.9412                                         avg =        8.0

     within  = 0.2609                                         min =          8

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          4

Random-effects GLS regression                   Number of obs     =         32
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7. Discussion of Results 
The results from chapter 6 will be discussed and evaluated in this chapter. Tables that 

summarize the capital tier specific results have been included to facilitate the discussion. 

7.1 ROE results discussion  
 

ROE Coef. Std. Err. t P>t 95% conf interval 

AUS 

CET1 -2.0888 1.308958 -1.6 0.111 -4.65431 0.47671 

T1 -2.90646 2.678134 -1.09 0.278 -8.1555 2.342591 

T2 -4.3324 2.052677 -2.11 0.035 -8.35558 -0.30923 

NZ 

CET1 0.03294 0.306747 0.11 0.915 -0.58567 0.651554 

T1 0.367061 0.256904 1.43 0.16 -0.15104 0.885158 

T2 0.146317 0.393234 0.37 0.712 -0.64671 0.939349 

 

As can seen in the table above Australian banks ROE appears to be negatively correlated 

with all three levels of capital tiers. This was expected since the ROE equation has total 

equity as its denominator so the more capital there is the lower the ratio will be all else 

being equal. However only one of the tiers shows a statistically significant result and that is 

F test that all u_i=0: F(2, 43) = 11.53                      Prob > F = 0.0001

                                                                              

         rho    .88103113   (fraction of variance due to u_i)

     sigma_e    .03003838

     sigma_u    .08174391

                                                                              

       _cons    -.7118324    .216029    -3.30   0.002    -1.147496   -.2761683

          T2     -1.32339   1.293627    -1.02   0.312    -3.932237    1.285456

          T1    -.3508689   .8451402    -0.42   0.680    -2.055257    1.353519

        CET1    -1.159768   1.009109    -1.15   0.257    -3.194829    .8752941

          X7    -2.030219   1.175869    -1.73   0.091    -4.401584     .341146

          X6    -1.794084    .863794    -2.08   0.044     -3.53609   -.0520772

          X5      .315516   1.288188     0.24   0.808    -2.282363    2.913395

          X3     .2966118   .3496059     0.85   0.401    -.4084357    1.001659

          X2     1.096422   .2113688     5.19   0.000     .6701561    1.522688

                                                                              

          LG        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.9515                        Prob > F          =     0.0027

                                                F(8,43)           =       3.61

     overall = 0.0521                                         max =         18

     between = 0.8772                                         avg =       18.0

     within  = 0.4019                                         min =         18

R-sq:                                           Obs per group:

Group variable: id                              Number of groups  =          3

Fixed-effects (within) regression               Number of obs     =         54
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T2, Tier 2 capital, which for every percentage increase in will be accompanied by a 4 percent 

decrease in ROE from current level. Tier 2 capital mainly consists of revaluation reserves, 

general provisions and hybrid capital instruments, revaluation reserves could affect ROE 

because any revaluation is recorded as a gain in equity and therefor increases equity with 

minimal effect on net income. General provisions can affect ROE as the provision is 

recognised in the balance sheet and the same amount is deducted as an expense reducing 

income which reduces ROE. Hybrid securities should have a positive effect on ROE as it 

allows banks to raise capital without diluting equity. CET 1 is very close to not being 

rejecting at a 10% confidence interval. Overall for Australia the capital tiers appear to 

negatively affect ROE.  

The numbers for New Zealand are not quite as expected. None of the capital tiers show a 

negative coefficient for ROE and none are statistically significant as they all have t values 

above 0.10. CET1 is the most significant variable and it has a very small positive relationship 

with ROE. From this regression it can be said that none of the capital tiers alone affect ROE 

in New Zealand.  

7.2 ROA results discussion  
 

ROA 
Coef. Std. Err. t P>t 95% conf interval 

AUS 

CET1 -0.90111 0.28798 -3.13 0.005 -1.50182 -0.30039 

T1 -1.36268 0.816081 -1.67 0.111 -3.06499 0.339641 

T2 0.156595 0.596267 0.26 0.796 -1.0872 1.400385 

NZ 

CET1 0.040162 0.2385 3 0.005 0.233971 0.119593 

T1 0.003459 0.199747 0.17 0.863 -0.03682 0.043742 

T2 0.079935 0.030575 2.61 0.012 0.018276 0.141595 

 

For Australia both CET1 and Tier 1 show negative relationship between increase in capital 

levels and ROA. In particular CET1 shows a very statistically significant relationship. There 

are a few possible reasons that an increase in CET1 capital could negatively affect ROA. To 

increase CET1 banks have to either increase the equity capital they’re holding or decrease 

its risk weighted assets. Both of these would have a negative  effect on ROA as net income 
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would most likely decrease. Moving on to New Zealand CET1 and Tier 2 also show 

statistically significant relationships with ROA but it is in the opposite direction to Australia. 

There is one theoretical reason that could explain why. When banks increase their capital 

holdings they become less risky as the chance of default gets minimized, this should 

according to capital theory decrease the banks cost of funding or WACC which means their 

interest expense might decrease which can lead to an increase in income.  

7.3 NIM results discussion 
 

NIM Coef. Std. Err. t P>t 95% conf interval 

AUS 

CET1 0.005602 0.140726 0.04 0.968 -0.02702 0.281419 

T1 -0.29299 0.287925 -1.02 0.309 -0.85732 0.271329 

T2 0.350043 0.220683 1.59 0.113 -0.08249 0.782573 

NZ 

CET1 0.031755 0.071964 0.44 0.659 -0.10929 0.172801 

T1 0.034143 0.061344 0.56 0.578 -0.08609 0.154375 

T2 0.052881 0.091615 0.58 0.564 -0.12668 0.232444 

 

The overall results for NIM are fairly insignificant. For Australia CET1 barely shows any 

relationship and statistically its very unlikely it has any notable effect. Tier 1 shows a 

negative relationship but it is insignificant as well. Tier 2 has the most prominent 

relationship and it is just outside of the 10 percent confidence interval. It is a positive 

relationship meaning an increase in tier 2 capital coincides with an increase in NIM. Some 

possible reasons for this could be that hybrid capital is used to increase capital which can 

increase interest income which would increase NIM. Revaluation reserves would most likely 

negatively affect NIM as it would increase the asset base which is the denominator in the 

NIM equation, when it increases the NIM decreases all else being equal.  

For New Zealand all of the capital ratios show very weak and positive relationships with 

NIM, theoretically a positive correlation is what was expected because increased capital 

ratios means that cost of funding is more expensive for banks and they’ll therefore have to 

charge a higher interest rate to maintain the same profitability as before. However 
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statistically they are insignificant and therefore from this study it can be concluded that the 

capital ratios have no obvious effect on NIM when looked at individually.   

7.4 Loan growth results discussion  
 

LG Coef. Std. Err. t P>t 95% conf interval 

AUS 

CET1 -5.0423 2.565468 -1.97 0.049 -10.0705 -0.01408 

T1 2.28739 5.248957 0.44 0.663 -8.00038 12.57516 

T2 3.778875 4.023105 0.94 0.348 -4.10627 11.66402 

NZ 

CET1 -1.15977 1.009109 -1.15 0.257 -3.19483 0.875294 

T1 -0.03509 0.84514 -1.02 0.312 -3.93224 1.285456 

T2 -1.32339 1.293627 -1.02 0.312 -3.93224 1.285456 

 

Loan growth rates for Australia have a strong negative relationship with CET1, for every 

percentage increase in CET1 decreases loan growth by 5%. This could be due to the fact that 

to increase CET1 banks either need to increase their capital holdings or they need to 

decrease their risk weighted assets, one method of decreasing the risk weighted assets is to 

lend less, especially to any higher risk borrowers. Tier 1 and tier 2 interestingly show an 

opposite effect where an increase in them coincides with an increase in growth in lending. 

However neither of them are close to being statistically significant and therefore the 

positive relationship is not necessarily accurate.  

For New Zealand all of the variables show a negative effect on lending growth rates with tier 

2 showing the largest effect. However none of them are significant but can still conclude 

that there is likely a negative relationship between capital requirements and loan growth as 

banks have to be more careful not to over expose themselves to risky debt and be in breach 

of the Basel III requirements.  

7.5 Conclusion to discussion of results  
Overall the results have been mixed. According to this study Australian banks appear to be 

more sensitive to changes in the capital tier ratios. ROE and ROA show strong signs of 

decreasing with the increase in one of the capital tier ratios, CET1 shows signs that it will 

decrease lending growth when increased while NIM didn’t appear to be affected by the 



68 
 

different capital ratios in any significant way for both Australia and New Zealand however 

the general trend was a positive one. The New Zealand regression results for ROA and ROE 

contradicted the Australian results. Both ROE and ROA showed small positive relationships 

with all the capital tiers. But only CET1 and Tier 2 were statistically significant in relation to 

ROA.   

These results are used to answer the sub questions which were asked at the start of this 

thesis.  

Sub Question Answer 

I. What is the effect of the capital 
requirements on banks ROE in 
Australasia? 

 

Negative in Australia, Tier 2 significant. Positive 
in New Zealand. Overall results inconclusive 

II. What is the effect of the capital 
requirements on banks ROA in 
Australasia? 

 

Australia had a significant negative relationship 
between ROA and CET1. NZ had a significant 
positive relationship between ROA and CET1. 
Overall result inconclusive 

III. What is the effect of the capital 
requirements on banks NIM in 
Australasia? 

 

Both Australia and New Zealand had positive 
relationships overall but none were statistically 
significant. Overall results inconclusive. 

IV. How do the capital requirements 
affect lending amounts in Australasia? 

 

CET1 significantly reduces lending growth in 
Australia. Overall trend is a negative 
relationship in New Zealand. Overall result, 
most likely negative relationship.  

 

8. Concluding remarks  
This section concludes the paper and provides further discussions.  

8.1 Conclusion  
The aim of this paper was to examine whether the different capital tier requirement ratios 

have any notable effect on banks key performance indicators. In finding an answer to this 

question capital theory was covered as well as the Basel requirements and the rationale 

behind them.  

To determine if any of the capital tier ratios had any specific effects four key indicators were 

decided on, return on equity, return on assets, net interest margin and lending amount. 

These were chosen because they cover a wide range of banking measures in simplistic ways 

that are comparable between entities and straightforward to collect data on . Econometric 
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methodologies were used to see if there were any specific and notable relationships. Overall 

Australian banks appeared to be more sensitive to the different capital ratios and also 

seemed to conform more with the expected results. Both ROA and ROE were negatively 

associated with one or more of the capital requirement tiers in Australia’s case. Lending 

amounts also decreased significantly with increases in CET1. Overall New Zealand banks 

don’t seem very sensitive to changes in the capital tier amounts. Only one key indicator 

showed a significant result and that was that CET1 has a positive effect on ROA.    

This leads to answering the research question; How do the capital requirements of Basel III 

affect banks in Australasia? 

Overall the findings of this thesis are that Australian banks are more sensitive to changes in 

the capital ratios than New Zealand banks and that there is no general cohesiveness in what 

the effects are but they tend to be negative in Australia and barely mentionable in New 

Zealand.   

One explanation for there being inconclusive results is offered by Elliot (2009). That Banks 

have always been very highly leveraged institutions with capital contributing only a small 

portion of the total funding while deposits and debt make up the majority. Therefor it can 

be expected that increases in the level of capital will have modest effects on banks key 

measurements.  

8.2 Implications and applications 
The contribution of this thesis has been towards the study and understanding of the banking 

systems in Australia and New Zealand and their sensitivities towards capital structure 

regulations. It can be used by investors to gage how bank performances within each country 

are likely to respond to any changes in banking capital regulations. It can also be of use to 

policy makers when analysing the potential effects of capital requirements, especially how it 

will affect lending as that has implications for the economy as a whole. It can also be a 

starting step for further research on capital requirements in the banking industry within 

Australia and New Zealand, as there are very few previous research papers on the topic 

unlike in Europe and the United States. Generally any research completed on the topic of 

banking regulation is valuable as it is in everyone’s interest  
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8.3 Further research suggestions 
The topic of regulation and banking and capital structure and banking is incredibly vast. 

There are countless more research opportunities within the Basel III accord itself. For 

example the study of whether the capital buffer ratios or have any implications for banks or 

their customers. The same type of study can be conducted for the Net Stable Funding Ratio. 

Another interesting topic is based on the fact that one of the New Zealand banks, Westpac 

was found uncompliant with the Basel III regulations, a study could be done on what the 

indicators of non compliance is, I found during my econometric testing that the data 

collected from Westpac’s annual reports gave a strong signal that something was amiss. Last 

research suggestion is to conduct a study on what determines banks sensitivity to changes 

in the capital requirement ratios, as was found during the research for this thesis the 

Australian banks were a lot more sensitive than the New Zealand banks and it would be very 

interesting to figure out the reason for that. 

8.4 Reflections 
An enormous amount has been learnt from writing this thesis and have discovered many 

new interesting topics along the way as well as discovered some problems. One of the main 

problem was that one of the banks had to be removed as their data became invalid when 

discovered they had not been reporting correctly, however this also highlights an 

opportunity for further research. Another issue was that the frequency of reporting 

between Australia and New Zealand was not comparable which resulting in an unbalanced 

panel which meant the easiest solution was to separate the data and run separate tests on 

them. If this thesis was to be started over again it could have made sense to only focus on 

one country and delve deeper into the factors that influence the capital requirements 

effects. However overall this thesis has found some useful results that can be used to 

contribute to further studies or decision making.  
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Appendix 

Australia NIM regression 

 

 

 

 

 

    Mean VIF        1.66

                                    

          X5        1.22    0.817639

          X3        1.41    0.708464

          X6        1.49    0.673379

          T1        1.50    0.666895

          X2        1.76    0.566792

          X4        1.83    0.546245

          T2        1.89    0.528297

        CET1        2.20    0.455451

                                    

    Variable         VIF       1/VIF  

. vif

                                                                              

       _cons     .1683676   .1311614     1.28   0.212    -.1029605    .4396957

          T2     .3500428   .2206826     1.59   0.126     -.106474    .8065596

          T1    -.2929946   .2879253    -1.02   0.319    -.8886135    .3026242

        CET1     .0056017   .1407257     0.04   0.969    -.2855116     .296715

          X6    -.0326275   .1418816    -0.23   0.820     -.326132     .260877

          X5      .212773   .2043625     1.04   0.309    -.2099831    .6355291

          X4    -.0129114   .0094886    -1.36   0.187      -.03254    .0067171

          X3     .0359649   .0123808     2.90   0.008     .0103532    .0615766

          X2     .0118671   .0120414     0.99   0.335    -.0130424    .0367766

                                                                              

         NIM        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    .000703721        31  .000022701   Root MSE        =     .0036

                                                   Adj R-squared   =    0.4294

    Residual      .0002979        23  .000012952   R-squared       =    0.5767

       Model    .000405821         8  .000050728   Prob > F        =    0.0048

                                                   F(8, 23)        =      3.92

      Source         SS           df       MS      Number of obs   =        32

                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.8646

                          =        3.92

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2     -.0181326     .3500428       -.3681754        .2039936

          T1     -.2346085    -.2929946        .0583861        .2937283

        CET1      .0926131     .0056017        .0870114        .0355402

          X6      .0016665    -.0326275         .034294        .0493563

          X5      .1127963      .212773       -.0999767        .0536218

          X4     -.0058964    -.0129114         .007015        .0077228

          X3     -.0148818     .0359649       -.0508467        .0312892

          X2      .0159726     .0118671        .0041055        .0167253

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random
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Australia LG regression  

 

 

 

 

 

 

 

 

                                                                              

       _cons    -2.266328   2.391109    -0.95   0.353    -7.212713    2.680057

          T2     3.778875   4.023105     0.94   0.357    -4.543552     12.1013

          T1      2.28739   5.248957     0.44   0.667    -8.570905    13.14568

        CET1    -5.042301   2.565468    -1.97   0.062    -10.34938    .2647739

          X6     .9750289   2.586541     0.38   0.710    -4.375639    6.325696

          X5     .0235075   3.725585     0.01   0.995    -7.683452    7.730467

          X4     .1684448   .1729789     0.97   0.340    -.1893894    .5262789

          X3     .0315447   .2257061     0.14   0.890     -.435364    .4984535

          X2     .4811678   .2195176     2.19   0.039      .027061    .9352747

                                                                              

          LG        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    .133369807        31  .004302252   Root MSE        =    .06561

                                                   Adj R-squared   =   -0.0005

    Residual    .099004964        23  .004304564   R-squared       =    0.2577

       Model    .034364844         8  .004295605   Prob > F        =    0.4637

                                                   F(8, 23)        =      1.00

      Source         SS           df       MS      Number of obs   =        32

. reg $ylist $x2list

                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.9130

                          =        3.32

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2       1.50596     3.778875       -2.272914        3.819571

          T1     -5.314894      2.28739       -7.602284        5.485934

        CET1     -5.068087    -5.042301       -.0257864        .7725791

          X6      1.876214     .9750289        .9011856        .9996507

          X5      1.245857     .0235075         1.22235        1.153619

          X4       .281347     .1684448        .1129023        .1451893

          X3      .4687402     .0315447        .4371955        .5786937

          X2      1.018801     .4811678        .5376333        .3107063

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random
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New Zealand summary statistics  

 

 

          T2           54    .0110167    .0052906       .001      .0208

          T1           54    .0158333    .0090107          0       .039

                                                                       

        CET1           54    .1008426    .0067745      .0845       .115

          X7           54    .0278889     .005754      .0195      .0371

          X6           54    .0100556    .0063793       .001       .022

          X5           54    .0272222    .0039605       .022       .034

          X4           54    11.46773    .2901659   11.09115   11.98803

                                                                       

          X3           54    .1692194    .0192918   .1234578     .20537

          X2           54    .8045953    .0616012   .6927632   .8878542

          X1           54    .0057968    .0018945   .0031916   .0106801

       EtoTA           54    .0782613    .0092214   .0613725   .0972946

          LG           54    .0173752    .0350108  -.1532667   .1982891

                                                                       

         NIM           54    .0215726    .0025265   .0185626    .033719

         ROE           54    .1472267    .0162887   .1206723      .1988

         ROA           54    .0113684    .0011645   .0079446   .0137278

           t           54         9.5    5.236843          1         18

          id           54    2.333333     1.25893          1          4

                                                                       

    Variable          Obs        Mean    Std. Dev.       Min        Max

                                        see suest for a generalized test

                                        assumptions of the Hausman test;

                                        data fails to meet the asymptotic

                          =   -14.91    chi2<0 ==> model fitted on these

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2       .175207     .0237212        .1514858               .

          T1     -.0038701    -.2830706        .2792006               .

        CET1     -.1662152    -.8153998        .6491846               .

          X7      .8664279     .9305227       -.0640948               .

          X6     -.6739024    -.5758785       -.0980239               .

          X5      .2032079     .1049142        .0982936               .

          X3      .0997501    -.0881684        .1879184        .0437204

          X1     -3.141105    -2.918191       -.2229143        .6905431

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random
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NZ ROA 

 

                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =       45.43

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2      .1463169     .4695494       -.3232325               .

          T1      .3670613     .1563095        .2107517               .

        CET1      .0329397    -.2748308        .3077705               .

          X7      .8977192     .7782116        .1195077               .

          X6      -.915972    -.9061149       -.0098571               .

          X5      .1845696     .2479616        -.063392               .

          X3      .1557578    -.0558103        .2115681         .039408

          X2      .0599561      .128372       -.0684159        .0568343

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random

       _cons    -.0054502   .0042108    -1.29   0.202    -.0139312    .0030308

          T2     .0613988   .0331594     1.85   0.071    -.0053876    .1281852

          T1     .0167408   .0222028     0.75   0.455     -.027978    .0614595

        CET1     .0909782   .0260467     3.49   0.001     .0385174     .143439

          X7     .0684702     .02913     2.35   0.023     .0097993    .1271411

          X6    -.0577039   .0219272    -2.63   0.012    -.1018675   -.0135404

          X5     .0559252   .0340521     1.64   0.107    -.0126592    .1245096

          X3      .015834   .0071115     2.23   0.031     .0015108    .0301573

          X2      .001456   .0021594     0.67   0.504    -.0028932    .0058052

                                                                              

         ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    .000071876        53  1.3562e-06   Root MSE        =    .00081

                                                   Adj R-squared   =    0.5177

    Residual    .000029434        45  6.5409e-07   R-squared       =    0.5905

       Model    .000042442         8  5.3053e-06   Prob > F        =    0.0000

                                                   F(8, 45)        =      8.11

      Source         SS           df       MS      Number of obs   =        54
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NZ NIM regression  

 

                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0077

                          =       20.81

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2      .0799353     .0613988        .0185366               .

          T1      .0034588     .0167408        -.013282               .

        CET1      .0714952     .0909782        -.019483               .

          X7      .0595871     .0684702       -.0088831               .

          X6     -.0581149    -.0577039        -.000411               .

          X5      .0606384     .0559252        .0047132               .

          X3      .0035724      .015834       -.0122616        .0042073

          X2      .0062972      .001456        .0048411        .0045048

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random

                                                                              

       _cons     .0025789   .0116339     0.22   0.826    -.0208531    .0260108

          T2     .0528813   .0916153     0.58   0.567    -.1316415     .237404

          T1     .0341433   .0613436     0.56   0.581    -.0894091    .1576957

        CET1     .0317545   .0719639     0.44   0.661    -.1131882    .1766973

          X7     .1366759   .0804827     1.70   0.096    -.0254246    .2987764

          X6    -.0326441   .0605821    -0.54   0.593    -.1546627    .0893745

          X5     -.178556   .0940817    -1.90   0.064    -.3680463    .0109342

          X3     .0185887   .0196482     0.95   0.349    -.0209848    .0581621

          X2     .0160329   .0059661     2.69   0.010     .0040166    .0280492

                                                                              

         NIM        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    .000338306        53  6.3831e-06   Root MSE        =    .00223

                                                   Adj R-squared   =    0.2178

    Residual    .000224683        45  4.9930e-06   R-squared       =    0.3359

       Model    .000113623         8  .000014203   Prob > F        =    0.0120

                                                   F(8, 45)        =      2.84

      Source         SS           df       MS      Number of obs   =        54
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NZ loan growth regression 

 

                Prob>chi2 =      0.9986

                          =        0.94

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2      .0728254     .0528813        .0199441        .0329631

          T1      .0257792     .0341433       -.0083641        .0168266

        CET1      .0198765     .0317545        -.011878        .0242837

          X7      .1371764     .1366759        .0005005        .0368119

          X6     -.0282482    -.0326441         .004396        .0235917

          X5     -.1788265     -.178556       -.0002705        .0234313

          X3      .0060339     .0185887       -.0125547        .0175023

          X2       .016694     .0160329        .0006611        .0147476

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random

                                                                              

       _cons     .0541082    .058439     0.93   0.359     -.063594    .1718104

          T2     .4695494   .4601978     1.02   0.313    -.4573365    1.396435

          T1     .1563095   .3081385     0.51   0.614    -.4643133    .7769324

        CET1    -.2748308   .3614858    -0.76   0.451    -1.002901     .453239

          X7     .7782116    .404277     1.92   0.061    -.0360441    1.592467

          X6    -.9061149   .3043131    -2.98   0.005    -1.519033   -.2931967

          X5     .2479616   .4725868     0.52   0.602     -.703877      1.1998

          X3    -.0558103   .0986958    -0.57   0.575    -.2545938    .1429732

          X2      .128372   .0299685     4.28   0.000     .0680123    .1887317

                                                                              

         ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     .01406198        53   .00026532   Root MSE        =    .01122

                                                   Adj R-squared   =    0.5252

    Residual    .005669215        45  .000125983   R-squared       =    0.5968

       Model    .008392764         8  .001049096   Prob > F        =    0.0000

                                                   F(8, 45)        =      8.33

      Source         SS           df       MS      Number of obs   =        54
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =       45.43

                  chi2(8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

          T2      .1463169     .4695494       -.3232325               .

          T1      .3670613     .1563095        .2107517               .

        CET1      .0329397    -.2748308        .3077705               .

          X7      .8977192     .7782116        .1195077               .

          X6      -.915972    -.9061149       -.0098571               .

          X5      .1845696     .2479616        -.063392               .

          X3      .1557578    -.0558103        .2115681         .039408

          X2      .0599561      .128372       -.0684159        .0568343

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     


