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Abstract
The significant change of the banking business models is easily observable
in the current banking industry. Banks are forced to find additional source of income
besides the one from traditional activities and thus the non-interest income is growing
in importance. One of the reasons behind is that the banks need to recover
from severe impacts of financial crisis in 2008-2010 and they want to adapt
to the environment of low interest rates which has been occurring in the market since
2011. In this thesis, we analyze the presence of direct effect of non-interest income
(proxied by fee income) on banks’ performance using data of 220 commercial and
investment banks from U.S. and EU-28 countries over the period of 2007-2014.
Using System Generalized Methods of Moment, the direct effect was not detected.
However, we conclude that economy with low inflation rate and growing gross
domestic product improves the banks’ profitability, as well as high capitalization and
operating and credit quality efficiency. Furthermore, we found out that the volatility
of the non-interest income has increased earlier than the crisis in 2008-2010 and
it has been achieving almost continuous level till 2011 when it started decreasing
again. Thus the hypothesis about relationship between volatility and financial crisis
was rejected.
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Abstrakt
Aktuálně lze na bankovním trhu pozorovat změnu bankovních business modelů.
Banky byly donuceny změnit jejich dosavadní (tradiční) aktivity, které nabízely
klientům. Hlavním zdrojem jejich zisku už tak nejsou příjmy z přijímání vkladů
a poskytování půjček, ale především příjmy z poplatků a provizí. Jako hlavní důvody
lze mimo jiné zmínit zmírnění dopadů finanční krize z let 2008-2010 a či adaptace
na prostředí nízkých úrokových sazeb od roku 2011. Tato diplomová práce se zabývá
případným efektem příjmu z poplatků na ziskovost banky. Pro analýzu jsou použita
data 220 komerčních a investičních bank ze zemí EU-28 a Spojených států v časovém
horizontu 2007-2014. Naše výsledky (dosažené použitím metody system GMM)
neprokázaly přítomnost přímého efektu tohoto typu příjmu na ziskovost banky.
Potvrdily nám ale, že rostoucí ekonomika s nízkou inflací a nízkými úrokovými
měrami má na tuto ziskovost pozitivní vliv, podobně jako vyšší kapitalizace
či efektivní řízení banky. Dále jsme zkoumali, zda volatilita tohoto příjmu z poplatků
byla nižší v době před krizí a následně se v období krize a po ní zvýšila. Došli jsme
k závěru, že ve zkoumaném období opravdu došlo ke zvýšení volatility, nicméně
již dříve, než nastala finanční krize na světovém trhu. Přímá spojitost s krizí tedy
nebyla prokázána.
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of banks experienced during the crisis, the non-interest income has increased even
more on its importance.
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1 Introduction
In the current banking industry, a significant change of the banking business models
is easily observable. Due to severe impacts of the financial crisis in 2008-2010, banks
have been forced to find an additional source of income besides the traditional one.
They needed to expand their activities beyond the classical deposit taking and
providing of loans. Therefore, they have moved to fee and commission income which
is more volatile and thus more risky (and further also more profitable) as Köhler
(2014) pointed out in his study.
The different share of non-interest income in the total income varies not only
among countries, but also among banks. It is connected with the business model
in which the bank operates. The biggest difference can be seen when comparing
commercial and investment banks whose main activity diametrically differs.
In this context, another question arises – whether this specialization of banks’
activities is favorable for banks, or conversely, whether it is the income
diversification which should improve their profitability.
Following this, the core hypothesis of this thesis which we want to investigate
is whether the non-interest income (proxied by fee income) increases the bank’s
riskiness. Since we think that the riskier service is provided, the more income should
be generated; we proxy the bank’s riskiness as two measurements of bank’s
performance, namely return on average equity (ROAE) and return on average assets
(ROAA). We use data of American and EU banks with emphasis on commercial and
investment banking and we focus on the period of 2007-2014. Further, we closely
examine the volatility of non-interest income where we hypothesize that the volatility
has increased since the financial crisis in 2008. In order to have enough data, we
modify the studied sample to the period 2004-2013. Next, we open our study
by discussion about prepayment fee which we consider as a parcel part of fee income
whose importance is growing in recent years and about prepayment risk arising
to banks in that situation.
The rest of the thesis is structured as follows. Chapter 2 provides
the theoretical background. Firstly, differences between commercial and investment
banking are presented. Secondly, risks arising to banks are discussed together
with their regulation (here we are interested in both national and international level).
Further, the historical context of interest rate evolution in selected countries is studied
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and finally, discussion about our first hypothesis is provided as a summary
of the theoretical part. Chapter 3 provides the empirical analysis and it is divided into
two parts according to the second and third hypothesis. Hypothesis #2 is focused
on the possible direct effect of non-interest income on bank’s performance.
Hypothesis #3 examines the volatility of non-interest income during the stated period.
Both parts begin with the review of current literature related to the topic, followed
by the description of methodology and dataset used. At the end of each part, obtained
results are discussed. Chapter 4 concludes and provides our findings.
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2 Theoretical part
In recent years, the shift from traditional activities to non-traditional activities
(i.e. to non-interest income) is observable in banking industry all over the world.
There are several reasons for this shift, David & Tuori (2000) mentioned as the most
important technological development, regulatory environment (in particular
deregulation and liberalization) or globalization. The decomposition of non-interest
income varies across the types of banking models. The most significant differences
could be seen in comparison of commercial and investment banks.
In the following subchapters we present in more detail those two types
of banking models with an emphasis to show the impact of income distribution
in their financial statements. We also present risk management as an integral part
of banks’ management, as well as the regulation which is needed in the banking
sector and could force banks to focus on specific activities in order to limit the risk
arising. Finally, there is a brief description about yield curves and historical context
of its evolution in selected countries of the world. As a conclusion, a short discussion
about our first hypothesis is provided.

2.1 Basic terms
2.1.1 Commercial vs. Investment banking
We can divide banks into several groups according to various criteria.
For the purposes of this study, the type of provided services is relevant. According
to this, we can distinguish between commercial and investment banking.
Commercial banks mainly offer a managing of deposit accounts for both individual
clients and businesses and further use these deposits held for providing loans
or mortgages to other clients. These activities can be called traditional ones
in banking sector. A typical representative of commercial banks in the Czech
Republic is Československá obchodní banka, a.s. On the other hand, investment
banks are institutions trading on the capital market and investing money from their
clients. They manage trading of various financial instruments, like bonds, stocks
or financial securities. These are typically more risky activities and can be described
as non-traditional activities. Clients of investment banks are mainly businesses
to which the banks can also assist in the decision of going public (IPOs).
The worldwide known investment bank is e.g. Goldman Sachs Group, Inc.
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Besides the main difference mentioned above, we can see other characteristics
of both types of banks. Summary of them can be seen in the following
Table 2.1below:
Table 2.1: Characteristics of commercial and investment banking
Characteristics

Commercial banking

Investment banking

Instruments

Deposits, loans

Securities, financial derivatives

Type of trading

Balance-sheet items

Off-balance-sheet items

Source of profit

Interest margin

Provisions, capital profits

Risks

Interest rate risk, Credit risk

Lack of clients, market risk

Financing

Primary deposits

REPO

Source: Author based on Musílek (2002)

For the purpose of this study, further the question of risks associated
with commercial and investment banks is crucial. Whereas commercial banks are
highly regulated by state institutions which both create and enforce variety of rules,
investment banks face some kind of operational freedom. As a consequence of this,
commercial banks offer lower level of risk (and higher protection) for their clients
in comparison with investment banks.
The only risk arising for commercial banks is then the credit risk, i.e. risk that
the third party will not be able to meet its obligation. Investment banking is much
more risky and it deals mainly with market risk, particularly with price instability
of investment instruments. Various kinds of risks and their consequences are
discussed in the following subchapter.
We can also find on the market a combination of these two types of banks
operating in the banking system as was mentioned in the study of Gambacorta & van
Rixtel (2013). These are commercial banking oriented universal banks
and investment banking oriented universal banks. These institutions mostly often
operate in USA and their boom was mainly in 20s of 20th century (Nedbalová, 2008).
However, interconnection of these types of banking (whatever ratio between
them was) brought lots of complications. Banks started to act more risky. They
pursued their clients to invest into companies they themselves invest into – conflict
of interests was easily observable and therefore clients ceased to trust banks very
quickly. Situation on the market started to be unmanageable, hundreds of banks
bankrupted. An intervention from government was needed to regulate a banking
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system and to restore the clients’ confidence in the commercial banks. As a step
towards was a controversial law passed in 1933 known as Glass - Steagall Act which
strictly separated a commercial and investment banking. However, the law
was criticized for limiting of the liberalization of banking sector and therefore
was repealed in 1999.
Gambacorta & van Rixtel (2013) published several reasons
why the separation of commercial and investment banking businesses, restricting
the universal banking model, would be helpful. Firstly, it would protect
the institutions against severe losses by taking part only in protected activities.
Secondly, the supporting subsidies (like central banks) would not lower the cost
of risk-taking and they would no longer encourage moral hazard. Thirdly, it would
make the institutions less complex, with better risk management. Thus the bank
would strengthen its position on the market and it would become more transparent
for its stakeholders. Finally, while each bank would strictly specify its area
of business, there would be smaller chance of conflict of interests between banks and
traditional banking business would be not infected by aggressive risk culture.
Gambacorta & van Rixtel (2013), however, mentioned some possible negative
impacts of the separation, too. One of them is a possibility that financial institutions
can adapt their activities in such way that they shift them out of the regulatory
perimeter (this also led the European Commission to opt for subsidiarisation rather
than full separation when considering structural bank regulation measure
for European countries; for more details see subchapter 2.3 below). Another risk
arising is the negative effect on international activities. This would be most
significant for universal banks and the impact would be done through various
channels. One of them could be a reduced ability of funding those international
activities via deposits. Another one would be some limitation of capital allocation
within a banking group.

2.1.2 Comparative statistics
We can also compare different types of banking models when looking on their
financial statements. Those have almost identical principal as corporates; however
the structure is different (Mejstřík et al., 2009). For our purposes, we have chosen
balance sheet as the report on which we will show differences between investment
and commercial banking. The asset side of bank’s balance is helpful because
it reflects the best i) the use of capital, ii) a bank’s position in transaction where
the bank acts as a creditor and iii) sources from where the income is generated
(Mejstřík et al., 2009). For the comparison, we picked one typical commercial bank -
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Československá obchodní banka, a.s., and one typical investment bank – Goldman
Sachs Group Inc., for showing how differently their assets are distributed. This could
be seen on bar charts in Figure 2.1.
Figure 2.1 Assets distribution in commercial and investment banking (2014)
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Source: Author based on data from BankScope

For bar charts, we used data from BankScope which offers financial
statements of both banks from the last published financial year – in our case 2014.
We primarily focused on two main types of bank assets – loans which are marked
in the range of red color and securities which are marked in blue color range. It could
be easily seen that proportion of those assets to total assets is considerably different
in ČSOB in comparison with Goldman Sachs Group. Whereas the biggest part
of assets in ČSOB is made by loans, particularly by 52%, in Goldman Sachs it is only
3% of all assets. On the other hand, the most significant assets for Goldman Sachs are
securities which make 70% (when considering derivatives, trading assets, reverse
repo and other securities), out of which almost a third is covered by trading securities
(in the case of ČSOB, it is only 4%). Those trading securities represent the most
important part of income for investment banking business and it is the most
significant component when talking about non-interest income.
The distribution of assets is also reflected in the distribution of liabilities’ side
of bank’s balance sheet. Here we can see operations in which the bank acts
as a debtor and from which the bank acquires new liabilities, issue shares and sets up
funds (Mejstřík et al., 2009). Therefore it is logical that also distribution of liabilities
will be different by investment banks in comparison with commercial banks. We can
see it on another bar charts in Figure 2.2 below. While the biggest part of commercial
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bank’s assets are loans, i.e. receivables from customers as from the most important
clients, customer’s deposits are also the most significant part of their liabilities –
particularly, in the case of ČSOB, a.s. for the year 2014 it was 81% of its total
liabilities and equity. On the other side, Goldman Sachs Group holds only 28%
of such deposits. The main part of its liabilities consists of long term funding,
derivatives and trading liabilities (this is again consistent and logical
with its distribution of assets), together it takes more than 62% whereas in the balance
sheet of ČSOB it represents only 10%.
Figure 2.2 Liabilities distribution in commercial and investment banking (2014)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

10%
1%
4%1%
4%

81%

10%
27%

Equity
Other Liabilities

8%
7%

Trading Liabilities

20%

Derivatives
Total Long Term Funding

28%
ČSOB, a.s.

Total Deposits

Goldman Sachs
Group, Inc

Source: Author based on data from Bank Scope

2.2 Risks and risk management
The basic principle of banks is to maximize the profit (from the shareholder’s
point of view). To generate a sufficient revenue, the bank has to manage risks which
it can face on the way to the reaching it. Therefore, risk management has started
to play a key role in banking. However, Golin & Delhaise (2013) stress the fact that
risk management is not for complete elimination of the risk because “[…] there
is no profit without risk” (Golin & Delhaise, 2013, p. 647). The main purpose
of the risk management is identification and measurement of the risk (Mejstřík et al.,
2009) and looking for optimization between risk and return (Golin & Delhaise,
2013).
Risk could be defined in several ways. Among others as a:


“[…] degree of uncertainty of future net returns” (Mejstřík et al., 2009, p. 139)
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“[…] the likelihood of loss on an investment or on a financial asset […]” (Golin
& Delhaise, 2013, p.646)



Potential loss of the subject in the future (Jílek, 2000)

We can classify the risk according to several criteria. However, we need
to bear in mind that classifications can often overlap each other. Mejstřík et al. (2009)
described in their study a classification according to the sources of the underlying
uncertainty. Authors classified the risk into financial risks where credit risk, market
risk and liquidity risk belong, and non-financial risks, i.e. among others operational
risk, settlement risk or political risk. Authors also mentioned that the quantification
of those risks decreased from financial to non-financial risks.
Golin & Delhaise (2013) focused only on bank risks and they considered
the classification employed by Basel II as the most common one. Based on Basel II,
bank risk can be grouped into 3 basic categories: market risk, credit risk and
operational risk. Authors stated that it is those three risks because of which bank can
severe the biggest losses. Besides of them, there are risks which hardly fit into those
groups, mainly liquidity risk and solvency risk.
Golin & Delhaise (2013) mentioned other criteria of how to classify risks.
First, one can divide the risks according to the degree of control the bank has over
them (internal vs. external operational risks). Other is based on the degree
of directness, i.e. if the risk arises upon one concrete effect or upon a chain of events.
Further, the risk can be only adverse or it can have also some positive effect,
like an interest rate risk when the affable movement of the rate can generate a gain.
Jílek (2000) deals in his study particularly with financial risks. Unlike
the definition of Mejstřík et al. (2009) mentioned above, he defines these risks
as a potential financial loss of an economical subject coming out from financial
or commodity portfolio or from financial or commodity instrument. He points out
that it is a loss in the future, not already existing realized or unrealized financial loss
(then we are talking about expected loss or unexpected loss). This separation is
crucial because there are different ways how each loss reduces the value
of an institution. According to Jílek (2000), there are 5 financial risks: credit risk,
market risk, liquidity risk, operational risk and business risk. Besides them, there
exists also systemic risk which arises in the case that any of the five mentioned above
(alone or in combination with other) causes such problems to the subject that
the negative impact influences other subjects or (in the worst case) a bigger part
of the financial system.
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2.2.1 Financial risks
As mentioned in the summary above, the definition of financial risk varies among
economists. Nevertheless, all of them (particularly Mejstřík et al., 2009 and Golin &
Delhaise, 2013) include among financial risks credit risk and market risk and they
consider them as the crucial one. This theory is also in compliance
with our characteristics when comparing commercial and investment banking
in the previous chapter (particularly Table 2.1).
Credit risk (sometimes also called default risk) is the probability of bank’s
loss arising from the failure of its counterparty (the issuer) to fulfill the requirements
which were previously set in the contract. According to Mejstřík et al. (2009), credit
risk represents more than 50% of all banking risks. In order to reduce credit risk,
institutions try to use master agreements containing netting conditions or to gain
collateral. We can further divide credit risk into subcategories. Golin & Delhaise
(2013) stated in their study a division on issuer (counterparty) risk and issue-specific
risk. Whereas issuer risk arises directly from the default of the party, the issuespecific risk is associated with concrete issue. Jílek (2000) differentiates credit risk
into four subcategories – direct credit risk, credit equivalent exposure, settlement risk
and portfolio concentration risk. Direct credit risk is a probability of loss arising
from counterparty’s default in loans, deposits or bonds i.e. the traditional balance
sheet items. According to the author, this is the oldest and most often financial risk
and therefore there is the highest importance of its management. And that is also
why there is a large range of rating agencies, from which Standard & Poor’s
or Moody’s belongs to the best known. Credit equivalent exposure is a probability
of loss arising from counterparty’s default in off-balance sheet items like provided
guarantees. Settlement risk is a probability of loss from default of transaction
in process of delivery. Finally, portfolio concentration risk is a probability of loss
arising due to exposure towards partner or group of partners, partner in each country
(then we talk about country risk) or towards economic sectors.
Market risk is a summary name for risks resulting from adverse changes
occurring in the market, in particular the loss arising from change in prices, FX rates
or interest rates. According to Mejstřík et al. (2009), market risk represents roughly
5 – 20% of all banking risks. According to Jílek (2000), almost each type of market
risk can be further subdivided into general and specific risk where general risks
are connected with economy as a whole and specific risk with issuer
and improvement or deterioration of his financial situation.
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Based on the study of Golin & Delhaise (2013), the most attention from all
market risks should be paid to interest rate risk, i.e. the risk which affects
the profitability of lending which represents the biggest share of the bank’s revenue.
To illustrate the high influence of the change in the interest rate, let us suppose that
a bank borrows short from depositors and lends long in the money market.
If the interest rate rises during the time, the bank may suffer a loss.
A special case of the interest rate risk is the prepayment risk which can arise
for a bank in a moment, when a client makes use of his possibility of prepayment,
i.e. when a client pays off the remaining amount of his loan earlier
than at the maturity and alternatively enters a new one which would be more
advantageous for him (Středová, 2001). However, this will have an impact on bank’s
interest income. Hayre & Young (2008) state five main reasons for prepayment
of mortgage: home turnover (turnover rate of existing homes), refinancing (for better
conditions), default (in the case of foreclosure on the house), curtailments (shortening
of the maturity) and full payoff (for example due to a natural disaster). This issue
is further discussed in section 2.5.
Exchange rate risk (sometimes also called currency risk) is connected
with volatility of the exchange rates. This risk arises to the bank if it holds larger
amount of assets than liabilities in foreign currency and this foreign currency
denominates relatively to the domestic currency. Bank can also lend to its clients
in foreign currency. If this currency depreciates, the bank will receive smaller amount
in the original currency (when not counting the interest received from the loan).
It is also worthy to note that this risk can be simply managed according to monetary
policy. If domestic national bank has its policy plans public, bank can further limit
the risk to the certain level by hedging operations.

2.2.2 Measurement of risk
Mejstřík et al. (2009) focused also on how we can measure each risk. For measuring
the interest rate risk, GAP analysis is useful. This method divides bank’s assets
and liabilities according to their sensitivity on interest rate changes into buckets,
in particular how quickly assets and liabilities react on those changes. Finally, GAP
analysis compares the time mismatch of these time buckets and analyses the effect
on bank’s net interest income.
For measuring the market risk, we can use volatility, i.e. the standard
deviation of prices’ movements of the particular asset. Another tool is value at risk
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(VAR) which computes the maximum expected loss at a specified confidence level
during the specified period (Mejstřík et al., 2009).

2.3 Regulation
As it was seen in the previous subchapter, there is a wide range of risks which banks
can face. Therefore, there is high importance to set some rules to manage those risks.
However, in most of time banks are not sufficient to set appropriate tools
by themselves. For such reasons, there are several regulators or regulating institutions
which take care about at least some minimum of requirements which have
to be fulfilled so that the bank will be covered from the most severe impact of risks.
Next subchapters deal with the problematic of regulation. Firstly, basic terms
of banking regulation and banking supervision are defined. Secondly, the regulation
on the common national level follows together with different ways
of its incorporation to each member state’s legislative. Further, few paragraphs are
dedicated to the situation on the Czech banking market.

2.3.1 Regulatory framework
When talking about regulation, we should firstly define basic terms. Mejstřík
et al. (2014) stresses three main reasons why higher regulation of banks is necessary:
i) information asymmetries in the principal – agent problem, ii) high leverage
of bank, i.e. low share of equity, and iii) systemic risk, i.e. probability of instability
of financial system. Further, Mejstřík et al. (2014) describes two types of regulatory
framework and their tools for minimizations of problems mentioned above: banking
regulation and banking supervision. Primary goal of both is to protect the stability
of banking system, possibly whole financial system. Banking regulation mainly
presents a creation and implementation of conditions and rules to govern the scope
of activities of banking institutions. It is the type of ex ante regulation. Those tasks
are most often performed by central banks. On the other hand, banking supervision
is an ex post tool. It controls if rules stated by banking regulations are followed
and enforces the sanctions in the case when they are not. Main performing institution
is also the central bank and within the statutory audits, auditing and advisory
companies.

2.3.2 National level
The “official” beginning of banking regulation on the national level can be dated
to the half of 1974 when Committee on Banking Regulations and Supervisory
Practices was created in Swiss Basel. This Committee was founded by central banks
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and banking regulators of countries from Group of Ten (G10)1 and firstly set some
rules to enhance the worldwide financial stability. During the time, Committee has
grown from initial founding members up to current 28 member countries and it has
changed its name to Basel Committee on Banking Supervision (BCBS).

2.3.2.1. Concordat and Basel I-II
BCBS regulation has started by first document Concordat, through Basel I, Basel II
(and its revisions) to the currently active Basel III. Concordat was issued in 1975
and it created first principles for sharing supervisory responsibility for banks’ foreign
branches, subsidiaries and joint ventures between supervisory authorities (BCBS,
2014a). Later on, Concordat was revised multiple times, complemented
by supplements in 1990 and finally re-issued as “Minimum standards
for the supervision of international banking groups and their cross-border
establishment” in 1992.
Basel I (officially “International Convergence of Capital Measurement
and Capital Standards”) was presented in 1988 and the main aim of this document
was to ensure that banks will have enough their own capital to protect against
potential losses. Therefore, it established minimum capital requirement to riskweighted assets at the level of 8%. This rule is known as capital adequacy or Cooke
ratio and can be defined in particular as:
𝐶𝐴𝐷 =

𝐶𝐴𝑃𝐼𝑇𝐴𝐿
𝑇𝑖𝑒𝑟 1 + 𝑇𝑖𝑒𝑟 2 − 𝑑𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑠
=
≥ 8%
∑𝑖 𝑤𝑖 𝐴𝑖
𝑅𝑊𝐴

where CAD is capital adequacy, RWA stands for risk-weighted assets, 𝐴𝑖 is i-th asset
and 𝑤𝑖 is the risk weight of the i-th asset. Basel II was criticized for several reasons.
According to Balin (2008), Basel I divided assets 𝐴𝑖 into too few classes according
to their riskiness. Moreover, risk weights set were created for large international
banks only and therefore, it could not be implemented for emerging countries. Next
disadvantage was that Basel I covered only protection against credit risk. Even
though the consideration of the market risk was included in 1996, there was still
a need for a big revision which resulted in issuing of the new document Basel II.
Basel II (officially “International Convergence of Capital Measurement
and Capital Standards: A Revised Framework”) was issued in 2004. It was more
complex and its requirements were divided into 3 pillars. In comparison to Basel I,
it focused on more effective measurement of credit risk by implementing of new,
1

For list of member states see Appendix A
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more individual, approaches of calculations which consequently allow banks
for capital savings. Those then could be used for covering of operational risk which
was newly included by Basel II. In the end, the capital adequacy requirement
has remained unchanged on the level of 8%. Also Basel II was criticized. Repullo &
Suarez (2008) mainly point out a tendency to procyclicality.

2.3.2.2. Basel III
Basel III was issued in 2010 and will come into effect in 2019 while banks need time
to prepare for the large number of new requirements. It consists of three core
documents (and several shorter documents): “A global regulatory framework
for more resilient banks and banking systems”, “The liquidity coverage ration ratio
and liquidity risk monitoring tools” and “The net stable funding ratio”. New Basel
brings mainly changes in what was criticized in Basel II – it generally strengthened
three Basel II pillars, in addition it introduced new ratios and requirements
and it newly covers also liquidity risk.
The main purpose of Basel III was to raise both the quality and quantity
of the capital base (BCBS, 2011). Total regulatory capital which represents
the statutory minimum of capital is a sum of Tier 1 Capital (also called goingconcern capital) which can be further divided to Common Equity Tier 1
and Additional Tier 1, and of Tier 2 Capital (also called gone-concern capital).
For these elements, there are restrictions which should be met:
𝐶𝑜𝑚𝑚𝑜𝑛 𝐸𝑞𝑢𝑖𝑡𝑦 𝑇𝑖𝑒𝑟 1
≥ 4.5%
𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
𝑇𝑖𝑒𝑟 1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
≥ 6%
𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
𝑇𝑖𝑒𝑟 1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑇𝑖𝑒𝑟 2 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
≥ 8%
𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
Basel III also brings an introduction of buffers which are above the regulatory
capital. Capital conservation buffer serves for saving capital aside during the time
without stress so that the bank will have a reserve from which it can draw down when
losses occur (BCBS, 2011). This buffer is set at 2.5% of risk-weighted assets
and is fully made of Common Equity Tier 1. Countercyclical buffer ensures
that capital requirements take into account the system risk of the environment
in which the bank operates and will be used to cover the losses in time
when the economic system starts overheating. As well as capital conservation buffer,
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it is made of Common Equity Tier 1 and it should reach 0 – 2.5% of risk-weighted
assets.
All together, the restriction on the minimum of total capital including buffers
could be defined as:
𝑇𝑖𝑒𝑟 1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑇𝑖𝑒𝑟 2 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑏𝑢𝑓𝑓𝑒𝑟𝑠
≥ 10.5%
𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
In parallel with capital buffer, Basel III also introduced additional requirement
for Systematically Important Financial Institutions (SIFI) at the level of 1% to 2.5%
of Common Equity Tier 1 according to the bank’s importance. This rule will become
fully effective from 2019. The idea behind is to discourage banks to be even more
systematically important and to decline the possible negative impacts of such bank’s
importance (Šútorová & Teplý, 2014).
During the crisis it has been shown that real risk is sometimes underestimated
by the previously introduced measures in Basel I and Basel II. Therefore, Basel III
added a new component to Pillar 1, i.e. leverage ratio (LR). Unlike others, it is
a non-risk-based ratio which defines that a bank should hold a capital at least
at the level of 3% of its total assets which in particular shows this following equation:
𝐿𝑅 =

𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑚𝑒𝑎𝑠𝑢𝑟𝑒
≥ 3%
𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒

where capital measure is defined as Tier 1 Capital and exposure measure represents
bank’s total assets and could be particularly expressed as a sum of both on and offbalance sheet items.
As mentioned above, Basel III newly covers next type of risk – liquidity one,
and it introduced two types of its measuring. First one, the Liquidity Coverage
Ratio (LCR), is focused on short term, i.e. it stipulates banks to have sufficient highquality liquid assets (HQLA) to survive a stress scenario which would last
for 30 calendar days (BCBS, 2013).
𝐿𝐶𝑅 =

𝑠𝑡𝑜𝑐𝑘 𝑜𝑓 𝐻𝑄𝐿𝐴
≥ 100%
𝑡𝑜𝑡𝑎𝑙 𝑛𝑒𝑡 𝑐𝑎𝑠ℎ 𝑜𝑢𝑡𝑓𝑙𝑜𝑤𝑠 𝑜𝑣𝑒𝑟 30 𝑑𝑎𝑦𝑠

High-quality liquid assets (HQLA) are assets which could be easily converted
into cash with no or a little loss of value. Nevertheless, according to BCBS (2013)
there are 2 groups of assets that can be included – “Level 1” assets and “Level 2”
assets, where “Level 1” assets is a summary name for coins, banknotes, central bank
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reserves or guaranteed marketable securities and “Level 2” assets are e.g. corporate
debt securities, covered bonds or residential mortgage based securities. Moreover,
there is a restriction that “Level 2” assets could represent only up to 40% of total
assets, whereas “Level 1” assets can be included without limit. Total net cash outflow
can be defined as follows (BCBS, 2013):
𝑇𝑜𝑡𝑎𝑙 𝑛𝑒𝑡 𝑐𝑎𝑠ℎ 𝑜𝑢𝑓𝑙𝑜𝑤𝑠 = 𝑡𝑜𝑡𝑎𝑙 𝐸𝐶𝑂 − 𝑚𝑖𝑛{𝑡𝑜𝑡𝑎𝑙 𝐸𝐶𝐼; 75% 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝐸𝐶𝑂}
where 𝑡𝑜𝑡𝑎𝑙 𝐸𝐶𝑂 stands for expected cash outflows which are represented
by liabilities multiplied by the rate at which they will likely draw down
and 𝑡𝑜𝑡𝑎𝑙 𝐸𝐶𝐼 stands for expected cash inflows which are made by receivables
multiplied by rate at which they flow in up to a cap of 75% of total expected cash
outflows (BCBS, 2013).
The second measurement of liquidity risk is the Net Stable Funding Ratio
(NSFR) which comes fully into effect in 2018. This long-term ratio requires banks
to have a stable funding profile. That means that this ratio ensures that banks have
enough funding sources According to BCBS (2014b) can be defined as follows:
𝑁𝑆𝐹𝑅 =

𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔
≥ 100%
𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔

where available stable funding (funding sources) stands for the portion of capital
and liabilities expected to be reliable over the given time (which should exceed
one year). It includes customer deposits, wholesale funding and Tier 1 and Tier 2
capital, and these components are not equally weighted. Required stable funding
represents bank’s funding needs and could be defined as a function of the liquidity
characteristics and residual maturities of assets held (BCBS, 2014b). Also these
assets are weighted according to their liquidity.

2.3.2.3. Implementation
The rules of BCBS are not legally binding, but need to be implemented
to the countries’ legislative. On the EU level, this is done through Capital
Requirement Directives (CRD) which need to be further incorporated into countries’
law, and Capital Requirements Regulations (CRR) which are directly applicable
and superior to the countries’ laws. Moreover, these CRDs and CRRs cover more
areas than Basel’s requirements do.
Rules of Basel III are incorporated by already fourth CRD in the line,
i.e. CRD IV. CRD IV implements Basel IV not only for internationally active banks,
but for more than 8 thousands banks operating in the EU market (Šútorová & Teplý,
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2014). It consists of two parts: Directive covering additional restrictions about
deposit-taking activities and Regulation complementing the requirements
for financial institutions.

2.3.2.4. Structural bank regulation
In the subchapter 2.1.1 we have defined commercial and investment banking, their
differences and we briefly introduced theories about their desired separation.
Following paragraphs will focus on the regulation measures of structural banks.
Despite of a high probability of increasing systemic risk arising from combination
of commercial and investment banking, Basel III does not cover this issue
in as sufficient extent as national regulators would expect. Therefore they have
undertaken some structural reform initiatives by their own. These adopted initiatives
of national regulators differ in each economy - mainly in the scope, i.e. where
the separation line between the types of banking should go according to them,
and in the strictness, i.e. how thick that line should be (Gambacorta & van Rixtel,
2013). We will mention here the measures affecting US market, EU market
and market of the United Kingdom. Visual comparison is provided in Figure 2.3
below.
In the United States in 2010, regulators have adopted Volcker rule which
requires forbidding only proprietary trading and allowing (as the only structural
measure from mentioned here) market-making activities, i.e. it is narrow in scope.
On the other hand, this rule is quite strict in forbidding of coexistence of trading
activities and other banking activities of different subsidiaries within the same group.
The Rule also bans investment in hedge funds and private equity funds.
Liikanen Report provided by European Commission will be binding since
2017 and it is in comparison with Volcker rule broader but less strict. It requires
forbidding of both proprietary trading and market-making activities, thus it suggests
separating of commercial and investment banking. However, it does allow
the coexistence of these activities with other banking business within one group when
carried out in separate subsidiaries (Gambacorta & van Rixtel, 2013).
The British Vickers Commission will fully come into effect in 2019
and it (as the only one) proposes some geographical restriction of intragroup
and inter-firm limitations, so called “ring fence”. Thus, it suggests excluding more
banking businesses from the protected entity (e.g. underwriting business)
and protected activities can coexist with other within the same group.
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Figure 2.3 Comparison of structural reforms

Source: Author based on Gambacorta & van Rixtel (2013)

2.3.3 The Czech banking market
In recent years, there is a growing phenomenon of the consumer protection
in the Czech banking market. This problem is highly discussed and controversial
topic. We can say that there are three different points of view on this problem,
particularly three subjects who are driven by their own interests. In following
paragraphs we segment this issue from all those points of view (client – bank –
regulator) and discuss the main drivers of its participants and their role in the Czech
market. Basically, bank has to find a compromise between client’s needs
and shareholders’ visions. Moreover, all of bank’s steps are significantly limited
by regulators’ rules. On the other hand, as it could be seen below, there is a high
number of different regulators on the market whose requirements are often
in conflict, mainly when we take into account that Czech conditions should
be consistent with the ones set by European Union.
Generally said, one can consider the problem of three subjects as a “bank’s
trilemma” where is difficult to find a single solution suitable for all subject at once.
For example, a prepayment of a loan is advantageous for a client (he will reduce
the amount of interest paid), but riskier for the bank (client’s decision will change
a bank’s planned cash flow from such transaction). We can graphically express
these opposing interests in the simplified form as in the Figure 2.4, in more detail
it is defined below.
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Figure 2.4 Bank’s trilemma

Source: Author

The main interest of a client is to gain a product (in our case a mortgage)
for as favorable conditions as possible, i.e. mainly for the lowest price, in the highest
quality and with flexibility in a changing of conditions during the time of the loan.
However, client has to face several problems. Firstly, there is a wide market supply
on both vertical and horizontal level which results in its low transparency. Client
is simply overwhelmed by the information about the scale of products, prices
and providers (currently, client has to choose between a bank and nonbank
institution, i.e. a financial provider that is focused only on some selected financial
services). This information overwhelming could be called as perverse transparency
(Teplý, 2015). Secondly, there are too long and confusing contracts drafted
and generally too difficult administration during the conclusion of the mortgage
loans. This results in the fact that client does not read the contract, “blindly” signs
it and fully relies on the function of regulator as a protector of his rights – we are
talking about so called moral hazard or false certainty. Therefore, there is a different
understanding of description of business relationship client – bank, i.e. information
duty on the statutory level (contractual terms are required by a law, but not always
by a client) and on trade level (contractual terms are required by a client, but not
always by a law). This comes up from the implicit consumer protection which is
considered to be a weaker side of contractual relationship with the bank in the Czech
law. One (and maybe the only one) possible negative impact for client in the case
of low penalization for loan prepayment could be the fact that banks will limit their
supply or increase the prices of their services for all clients. Client can then get
with his loan demand into grey zone and conclude a contract with so called loan
predators, i.e. with dishonest providers that act in their own benefit and not benefit
of the client (Teplý et al., 2013).
A bank acts here as a provider of services for client and as a representative
of shareholders. Its goal is a profit maximization and effective capital allocation
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on one side and keeping the long-term relationship with client on the other side.
Hence, a bank has to find a compromise between interests of these two subjects. This
is a classical decision making in the game theory: in a one-shot game, it is better
to cheat, whereas in the repeated game, it is better to play fair. Similarly, bank prefers
a long-term relationship with client (“an account for the whole life”), whereas some
companies in the grey zone of economics (loan predators etc.) prefer a short-term
success from clients and therefore offer unfair conditions when providing both
financial and nonfinancial services. Moreover, a bank has to subordinate its decision
to rules set by regulators and its activities are significantly limited. The range
of its operations is limited by requirements for consumer protection, system
protection (financial stability) and by requirements of other regulators such as antimoney laundering (for more details see below).
Regulator has several functions in financial world. Besides of market
regulation, there is also a client protection when a regulator limits and sometimes
enforces a fair relationship between a bank and its client (as mentioned above when
talking about weaker side of contractual relationship). In the current economic world,
there is a wide scale of regulators and hence it sometimes happens that conditions
of each of them stand often against each other. We can generally divide regulators
as follows:
i) Regulators supporting a stability of financial system perform a regulation
and supervision on both macroeconomic and microeconomic level whose
main goal is to supervise banking and nonbanking subjects such as security
brokers, insurance companies etc.
ii) On the other hand, regulators on the consumer protection and personal data
protection undermine this financial stability when they warn clients
and recommend them not to publish their personal data (except of the basic
one). To certain extent, they prohibit firms to collect clients’ data and put
so an inability of risk management for a bank.
iii) Regulators focusing on grey economy, criminal activities and non-financing
of terrorism such as Anti Money Laundering enforce a data collection,
i.e. Know Your Customer (KYC) principle.
Next type of regulation is product regulation (Single Euro Payment Area
(SEPA) etc.), sector regulation (new regulating institution in the European Union:
European bank authority (EBA), European Securities and Market Authority (ESMA),
European Insurance and Occupational Pensions Authority (EIOPA)) or regulation
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of specific product markets (Markets in Financial Instruments Directive (MIFID)
I and II). According to this diversity, we can modify the “classical” bank trilemma
from the Figure 2.4 to a dimensional version in Figure 2.5, so that it is better to see
that bank has to undermine its activities to all these regulators (R₁, R₂ …).
Figure 2.5 Bank diamond

Source: Author based on Jaroš (2014)

2.4 Yield curve
In order to be able to discuss and answer our first hypothesis, we need to specify
basic terms connected with this topic and describe the historical background,
i.e. the well-known situations happening in the United States, Hungary and the Czech
Republic.

2.4.1 Basic terms
For valuation of bonds or yields for different market segments, yield curve is used
the most often. It shows a relationship between maturity and yield of single bonds
with the same risk. Mejstřík et al. (2014) state four basic types of yield curves –
normal, inverted, flat and bulge. They also point out the problems connected
with yield curves. Mainly on a relative difficulty to ensure that bonds
with the different maturities are of the same type and on the mutual time mismatch
of cash flows. Moreover, the assumption that the coupon bond is reinvested
in the amount of YTM is also unrealistic.
Figure 2.6 shows the historical progress of yield curves. The case when
normal yield curve in mid 70s of the 20th century changed into inverted because
of unstable interest rates is discussed in more detail in next subchapter.
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Figure 2.6 Historical yield curves in USA and current yield curve in Japan

Source: Author based on Mejstřík et al. (2014) and Bloomberg

2.4.2 Historical context
One of the biggest bank crises in USA started in the 60s – 70s of 20th century
when commercial banks experienced a decrease of profit from their traditional
business and they faced higher competition from the side of financial funds.
Therefore, they were forced to adapt their business to riskier field – providing loans
in real estate. Mishkin (2001) points out moral hazard which was faced by banks
at that moment – due to the fact that banks’ clients had their deposits insured,
they did not keep the banks from taking on that risk. Moreover, new legislation
regulated by Depository Institutions Deregulation and Monetary Control Act
(DIDMCA) from 1980 and Depository Institutions Act from 1982 supported banks’
riskier actions and clients could further carelessly deposit their money in banks
offering high interest rates. As the time passed, several problems come up. Mishkin
(2001) sums them up into three main fields: i) there was a lack of experienced
managers that would be able to effectively manage risks in this new business field;
ii) due to the sharp increase of lending, there was not enough time for any appropriate
analysis showing the riskiness of banks’ activities; and iii) American central bank
FED did not create an adequate regulation. All these problems, generated
by insufficient guarantees, resulted in enormous losses for banks (so called Savings
and Loans Crisis).
Global bank crisis in 2008 has also its impact on Hungarian economy. There
were high interest rates occurring on a local market, so households and firms started
to borrow in foreign currencies, especially in Swiss francs and euros. Kulish (2008)
stated that the number of such borrowers was amounted almost to 90% of all former
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applicants. Hungary also faced a capital outflow due to the increasing indebtedness.
Crisis has influenced a position of Hungarian forint which significantly depreciated.
Moreover, in October 2008 Hungarian central bank (MNB) unusually decided
to increase interest rate by 300 b.p. up to 11.5% in order to support forint which
unfortunately lead to a further decrease of economy’s credibility and to a bigger
outflow of investors (Dapontas, 2011). Households started to be even more indebted
because their income decreased relatively to increasing rates. One of the last steps
of Hungarian government and central bank was a prohibition of providing loans
in foreign currencies in 2011.
Figure 2.7 shows yield curves built from interest rate PRIBOR in years 2000,
2004, 2008, 2012 and 2015 in the Czech Republic. One can observe a continuous
decrease of interest rates on the Czech market during these years to the value of 1YPRIBOR amounting 0.48% in August 2015. Yield curves of 2000, 2004 and 2015 are
of normal type. Their positive shape can be explained by neutral market expectations,
i.e. the market does not expect any significant changes from the economical point
of view. On the contrary, flat curve can generally forecast an economic recession
(Kohout, 2005). This theory would be in compliance with the shape of the 2008 yield
curve which evidently reflects at that time occurring worldwide economic crisis.
Finally, the slight drop in the 2012 yield curve could be caused by a preparation
of economy for a big change – the intervention of the Czech national bank (CNB)
in 2013 which was in preparation since the second half of 2012.
Figure 2.7 Interest rates in the Czech Republic in 2000-2015

Source: Author based on data provided by ČSOB

Kohout (2005) defines the shape of yield curves mainly according to what
expectations the market has about the economic progress. However, the horizon
of the monetary policy should also be taken into account, i.e. the time after which
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the change of policy is observable in the market behavior. CNB has stated
this horizon for the Czech Republic approximately as 12 – 18 months (CNB, 2015).
Therefore, we can observe not only an immediate shock to the economy
after the monetary change, but also a delayed one a more than one year afterwards.

2.5 Hypothesis #1
We will complete our theoretical section by discussion about Hypothesis #1 stated
as follows:
Hypothesis #1:

Prepayment risk is higher in low interest rate periods.

We will use the theoretical background described in previous subchapters
(mainly the problem segmentation of market participants and historical yield curves)
and our analysis will be also inspired by study of Laznia (2016) which is dealing
with the current situation on Slovakian market.
Main focus of Laznia (2016) is the impact of price regulation in mortgage
prepayments which should be set in Slovakia in March 2016 2. The price regulation
is the one of three prepayment models which are used in states of European Union.
In this case there is an upper limit of prepayment fee set as a percentage of unpaid
amount. The next two are contracted freedom between creditor and debtor and fair
value compensation where actual costs are defined and set according to the situation
in the market.
In the section 2.3.3 we presented the problem segmentation with three
different participants (bank, client and regulator) and we described their points
of interests. Laznia (2016) modified this group to four subjects: client, bank, state and
financial intermediary and also points out that it much depends from whose points
of view we are looking at the problem. One of the most important advantages
for the client is according to the author the significant decrease of costs connected
with the prepayment. He looked at the prepayment as at the option which the client
can use and the bank has to realize. The value of this option is obviously lower when
the interest rate is low. That is why the number of prepaid mortgages increases in that
time together with the prepayment risk from the bank’s point of view.

2

Similarly, a law about the consumer loan should come into effect since 1st May 2016 in the Czech

Republic. The client would be able to prepay for free up to 20% of the mortgage loan yearly
(nowadays, the prepayment fee could be claimed by the bank up to 10% of the prepayment amount).
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Together with the historical context in three chosen countries described
in the previous subchapters, we can conclude and our first hypothesis holds, i.e. that
the prepayment risk will indeed be higher in the low interest rate periods. We can
conclude this statement from the historical experiences that households and firms
are more likely to borrow in the market when the interest rate is low, and vice versa.
This further implies that individuals will be looking for the most favorable conditions
which the financial market participant will be offering and they will be opened
to change the financial provider in order to gain those better conditions.
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3 Empirical part
The Chapter 3 focuses on a discussion of second and third hypothesis set
at the beginning of this thesis. Namely it is:
Hypothesis #2:

Non-interest income increases the riskiness of all types
of banks.

Hypothesis #3:

Fee income before the crisis was less volatile than during and
after the financial crisis in 2008-2010.

The rest of this chapter is divided in two parts, each focused on one of the above
hypotheses. Since the Hypothesis #2 is the core of our study, we pay more attention
to that in both methodological and testing terms. In its subchapters, we summarize
the recent literature on the same or related topic, describe the methodology used
for testing the hypothesis, analyze the dataset tested and finally, we present
our results. Subchapter about Hypothesis #3 is briefer, focusing on the quantification
of the volatility and discussion about its evolution.

3.1 Hypothesis #2
3.1.1 Literature Review
There is a large amount of studies dealing with the effect of diversification
on the bank’s performance. The difference between them lays at the points of view
what type of diversification they see as the most important. Some economists focused
on the diversification of bank’s credit portfolio (sectoral, industrial, product or loan
portfolio diversification), whereas some studied how the income diversification can
affect the bank’s performance. Their studies also vary on the geographical pattern –
they focused even only on one single country or they analyzed whole European
or American bank market. In most cases, the bank’s performance is represented
by return on equity (ROE) or return on assets (ROA).
Gambacorta & van Rixtel (2013) focused in their study on the impact
of diversification of business banking models (i.e. the income diversification)
on banking profit. They analyzed their hypothesis by looking on each business model
separately. They considered four business models (which were already briefly
presented in the theoretical background at the beginning of this study), in particular
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investment banks, investment banking-oriented universal banks, commercial
banking-oriented universal banks and commercial banks. Moreover, they stated
that the structural regulation would mostly affect the large, globally dominating
banks. Therefore, they decided to show the regulatory impact on 28 global
systematically important banks (G-SIBs) while grouping them in the four mentioned
business models. The following graph illustrates how different activities the banking
models are concentrated to as a percentage of bank’s total assets.
Figure 3.1 Main income components (as % of total assets)3

Source: Gambacorta, L., A. van Rixtel (2013). Structural bank regulation initiatives: approaches and
implications. BIS Working Papers No 412, pp.6

According to Gambacorta & van Rixtel (2013), the reforms introduction
would most likely reinforce existing market pressure and managements’ effort –
as could be seen on the Figure, the price-to-book ratio is the highest for commercial
banks rather than for the rest. In the case of reducing the volume of trading activities
(as was explained in section 2.1), this would have the biggest impact for the universal
types of banking. In general, the costs and therefore the bank’s profitability would
depend on bank-specific factor. Further, they analyzed how far the regulatory
measure would have impact on strengthening the financial stability and arising
of systemic risk. In general, it could be said that the combination of commercial and
investment business models is more dangerous and its failure is more costly
for the public. The reason behind is that these universal banks are larger in the sense
3

In subchapter 3.3 Data analysis we provided simillar distribution on our analysed sample.
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of size and complexity and therefore the impact of their failure would be more
significant. Authors provided evidence that profits of more diversified banks are
indeed higher, but also more volatile. Those diversification benefits could
be connected to loan portfolio diversification or to ranges of income sources. Authors
ran a panel (upper graph in Figure 3.2) and a cross-sectional (lower graph in Figure
3.2) regression on 108 international diversified banks and they proxied
the diversification as the ratio of non-interest income to total income where the noninterest income represents trade revenues, fees and commissions for services. They
analyzed the mutual relation between this diversification ratio and return on equity
(ROE) with including of a set of bank fixed effects and vector of country*time fixed
effects for controlling of business cycle conditions. Their regression contents also
the intention on pre-crisis and crisis period; and grouping banks by jurisdiction. Their
results summarized in upper part of Figure 3.2 indicated that diversification increases
ROE up to a level of 50% from which ROE declines again. The conclusion
is the same for the regression of diversification ratio on volatility of ROE analyzed
in the lower part of Figure 3.2 when taking into account a different degree
of diversification.
Figure 3.2 Link between revenue diversification and ROE

Source: Gambacorta, L., A. van Rixtel (2013). Structural bank regulation initiatives: approaches and
implications. BIS Working Papers No 412, pp.6
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Chiorazzo et al. (2008) also analyzed the effect of income diversification
on bank’s performance, but they ran this analysis only on a sample of Italian banks.
Authors were driven by the experience of the Italian banking system over the years
1993-2003 (which was also used as a timeframe for the empirical analysis) when
banks massively moved from interest income to non-interest income which caused
an upward shift in their profits. Authors have dealt in their study with the question
if this shift has affected bank’s performance in positive or negative meaning.
As the proxy of the income diversification they used Herfindahl-Hirschman Index
of income specialization computed from net interest income (NET) and net noninterest income (NII) which authors obtained from classical banks’ balance sheets.
As the representatives of bank’s performance, return on equity (ROE) and return
on assets (ROA), both divided by their standardized deviation over the whole sample
period, were used. After reducing the original sample of banks by fulfilling several
requirements (such as non-negative NET and NII or diversification measure
in the range of 0 and 0.5), authors worked with the dataset containing 85 Italian
banks. They proved in their study that income diversification and risk-adjusted
returns indeed have a positive relationship, i.e. that bank’s profit is growing
up with an increase of non-interest income. Further, authors found out that inverted
U-shaped relation between profit and bank’s size is present. Finally, they empirically
confirmed that the larger the bank is, the stronger relation between bank’s
performance and bank’s non-interest income can be observable, and vice versa.
This study confirmed previously published papers dealing with the situation
on European market (Smith et al., 2003), but are in conflict with American papers
(DeYoung & Roland, 2001; Stiroh, 2002; Stiroh & Rumble, 2006).
Similar change in the banking industry (i.e. the shift from traditional sources
of income to the non-interest one) was also faced in United States and it caused
a positive shift in revenues of banks, too. Stiroh (2002) analyzed this relationship
with the intention on the volatility of the profits and on the reducing of risks. Author
used both aggregate and individual bank data from years 1970 to 2001 to show
possible correlation of non-interest and interest income on those levels and in general
to empirically confirm any diversification benefits. The analysis brings only a little
evidence that the shift to nontraditional income offers more stable profits.
At the individual bank level, there is an increasing correlation between fees and net
interest income during last decade. The similar case is happening at the aggregate
level where moreover, the volatility of non-interest income is enormous, mainly when
talking about trading income. Therefore, this study brought significant doubts that
continuously increasing of non-interest income will destabilize
and profitability of banks and thereby support the increasing risk.

revenues
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Mercieca et al. (2006) looked closely on the ongoing liberalization
of European countries and motivated by this influencing situation they analyzed
whether it is advantageous for European banks to diversify areas of their business
or to stay in their present activities. They focused their study only on a small number
of banks while they consider them as subjects playing an important role in banking
industry and as subjects which according to their size concentrate on selected areas
rather than large banks. As the studied sample, authors chose 755 institution
from 15 EU member countries (which entranced the European Union before the year
2004) within the period 1997-2003 while the classification of “small bank” was
determined by asset size less than 450 million euros. They analyzed
the diversification of both through shifts between non-interest income activities
and interest income activities, as well as through diversification within these two
types of activities. Similarly as Chiorazzo (2008), they proxied the diversification
as Herfindahl-Hirschman Index and the measures of bank profit as ROA and ROE.
Authors also took into consideration other two important factors, first in what extent
the diversification can influence the insolvency risk - they expressed this factor as the
Z-score; second they included measures of bank regulation expressed by three
variables describing activity restrictions, diversification requirements and banking
freedom. Their OLS regression comes to the results that there are no direct benefits
from diversification neither within, neither across business activities and therefore
support the belief of bank’s specialization. They also found out that non-interest
income and profitability are inversely related, whereas the bigger the bank is,
the more profitable it becomes.
European banks were analyzed also by Smith et al. (2003). They look
on the income diversification problem from the point of variability of interest
and non-interest income and their correlation. They analyzed this on the sample
of almost 3 thousands of European financial institutions in the period 1994-1998
while grouping them by both size and type. Authors found out that non-interest
income does stabilize the bank’s profit, that there is a negative correlation between
interest and non-interest income and that non-interest income is much more volatile
than interest one.
Completely different results about stabilizing of the profit were found
by DeYoung & Roland (2001) who analyzed 472 American commercial banks
through the period 1988-1995 via the shifting of bank’s product mix from traditional
banking activities to fee-based activities. They found out that this increases
the volatility of bank’s earnings and possible risk premium.
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Stiroh & Rumble (2006) examined the relationship between shift to noninterest income and improvement of bank’s performance while concentrating
on more than 1800 American financial holding companies (FHC) during 1997-2002.
As a diversification proxy they also used Herfindahl-Hirschman Index and they
expressed performance as risk-adjusted ROE and ROA. They concluded in their
study that there is a positive relationship between performance and non-interest
income; however, this benefit is more than offset by higher exposure to non-interest
activities. Further they found out that the non-traditional activities are quite volatile
and not necessarily more profitable than tradition one.
Other papers dealing with kinds of diversification exist. When talking about
industrial and sectoral diversification, first important study was brought by Acharya
et al. (2002) who analyzed 105 Italian banks over the years 1993-1999 while
grouping them in high-risk and low-risk banks. They focused on a loan exposures
to different sectors and industries and they found out that both these diversifications
do reduce bank return while producing riskier loans in the case of high-risk return.
In the case of low-risk banks, there is either inefficient trade-off between risk
and return or the diversification produces only a little improvement. Hayden et al.
(2007) focused on bank loan portfolios of 983 German banks and the impact
of industrial, sectoral and geographical diversification on bank returns. They found
out only few cases where they proved a statistically significant positive relationship
between Herfindahl Index (as a representative of diversification) and ROA
(as a proxy for performance). Similar studies are provided for Swedish banking
market (David & Dionne, 2005) or Turkish banks (Turkmen & Yigit, 2012).

3.1.2 Methodology
In the studies introduced in the Literature Review in previous subchapter 3.1, authors
often used basic OLS estimation (Mercieca et al., 2006) or random and fixed effect
estimation method (Chiorazzo et al., 2008) for studying the relationship between
bank’s performance and income diversification. However, we decided to apply
System Generalized Methods of Moments (GMM) and thus to follow the unpublished
study written by Růžičková & Teplý (2016) dealing with relationship of bank fee
income and market concentration or study by Fišerová et al. (2015) focusing
on performance of foreign-owned banks in host countries. This method is more useful
when working with larger number of banks, but smaller number of time periods
(Blundel & Bond, 1998). Roodman (2006) highlights other advantages of this
estimation method, i.e. situations for which this model is suitable to use: i) dynamic
left-hand side which mostly often depends on its past realizations, ii) not strictly
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exogenous explanatory variables, iii) fixed individual effects, or iv) autocorrelation
within individuals.
In general, we can define a basic model of data-generating process
in the following form:
′
𝑦𝑖,𝑡 = 𝛼𝑦𝑖,𝑡−1 + 𝛽𝑋𝑖,𝑡
+ 𝜀𝑖,𝑡

(1)

𝜀𝑖,𝑡 = 𝜇𝑖 + 𝑣𝑖,𝑡
𝐸[𝜇𝑖 ] = 𝐸[𝜗𝑖,𝑡 ] = 𝐸[𝜇𝑖 𝜗𝑖,𝑡 ] = 0
where |𝛼| < 1, 𝑖 = 1, … , 𝑁 is the individual’s index and 𝑡 = 1, … , 𝑁 is a time index.
The disturbance term consists of two components: 𝜇𝑖 which expresses the fixed effect
and 𝑣𝑖,𝑡 which expresses the idiosyncratic shock. There is also a correlation between
the lagged variable 𝑦𝑖,𝑡−1 and fixed effect error term 𝜇𝑖 present in the model.
This correlation would likely disappear in the case of large number of time periods,
but since our sample consists of 8 time periods (2007-2014), this is not our case.
Therefore, the strict assumption of exogeneity needed for consistency of pooled OLS
estimation is violated and pooled OLS is not an appropriate approach for estimating
of dynamic panel data models (Wooldridge, 2010).
An intuitive approach for eliminating the correlation problem would be Least
Squares Dummy Variable (LSDV) estimator or Within Group estimator.
Nevertheless, how Roodman (2006) suggested based on Nickell (1981) or Bond
(2002), although the latter approach brings the same coefficients and moreover,
the standard errors are slightly off, within estimation still does not remove
∗
the dynamic panel bias. The lagged dependent variable 𝑦𝑖,𝑡−1
and the transformed
∗
error 𝑣𝑖,𝑡 are defined as follows:
∗
𝑦𝑖,𝑡−1
= 𝑦𝑖,𝑡−1 −

∗
𝑣𝑖,𝑡
= 𝑣𝑖,𝑡 −

1
(𝑦 + ⋯ + 𝑦𝑖,𝑇 )
𝑇 − 1 𝑖,2

(2)

1
(𝑣 + ⋯ + 𝑣𝑖,𝑇 )
𝑇 − 1 𝑖,2

and hence, they are still negatively correlated. We thus need to find any other
transformation to treat with dynamic panel bias. Two commonly used are Difference
GMM and System GMM. The firstly mentioned was introduced by Arelano & Bond
(1991) and it is the first-difference transformation which together with the application
on original equation (1) generates the following regression:
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′
∆𝑦𝑖,𝑡 = 𝛼∆𝑦𝑖,𝑡−1 + 𝛽∆𝑥𝑖,𝑡
+ ∆𝑣𝑖,𝑡

(3)

which leads to the removing of fixed effect, but continuous endogeneity of the lagged
dependent variable. The disadvantage of this transformation is a prolonging of time
gaps in case of unbalanced panels and further extracting of all time-invariant
variables (for example: if 𝑦𝑖,𝑡 is missing, both ∆𝑦𝑖,𝑡 and ∆𝑦𝑖,𝑡−1 would not be
presented in the transformed dataset). This has given arise to so called orthogonal
deviation which subtracts the average of all future observations instead of the single
previous one, and therefore minimizes the loss of regressors (Roodman, 2006).
Better approach is System GMM which was firstly introduced by Blundel &
Bond (1998). This transforming method combines the level equation (1)
and the difference equation (3), i.e. the variables from equation (1) are instrumented
with their own differences which increases the efficiency of the model (Roodman,
2006) since fixed effects are no longer correlated with the instruments. In contrast
with difference GMM, we can include time-invariant variables into the regression
without losing them. Moreover, since 𝑣𝑖,𝑡 are serially uncorrelated, explanatory
variables in the model do not have to be strictly exogeneous.
The estimation equation which represents the best our model for performance
measure can be written as follows:
𝑌𝑖,𝑐,𝑡 = 𝛼 + 𝛽𝑌𝑖,𝑐,𝑡−1 + 𝛾𝑋𝑖,𝑐,𝑡 + 𝛿𝑍𝑐,𝑡 + 𝜖𝑊𝑐,𝑡−1 + 𝜃𝐷𝑖 + 𝜗𝑇𝑖 + (𝜇𝑖 + 𝑣𝑖,𝑐,𝑡 )
where:
𝑌𝑖,𝑐,𝑡 ..…... bank’s performance of bank i in country c in year t expressed
as a return on average equity (ROAE) or return on average assets
(ROAA); dependent variable,
𝑌𝑖,𝑐,𝑡−1….. performance of bank i in country c in year t – 1,
𝑋𝑖,𝑐,𝑡 ….... vector of bank-specific variables of bank i in country c and year t,
𝑍𝑐,𝑡 …....... vector of banking industry-specific variables in country c and year t,
𝑊𝑐,𝑡−1….. vector of lagged country-specific variables in country c,
𝐷𝑖 ………. dummy variable for type of bank,
𝑇𝑖 ……….. time dummy variable,
𝜇𝑖 ………. unobserved bank-specific time-invariant effect,
𝑣𝑖,𝑐,𝑡 ……. disturbance term.
We will run both one-step and two-step System GMM with clustered standard
errors. For robustness check, we will compare our estimators from this estimation
method with estimators of pooled OLS and fixed effect estimation methods since
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it was proved that consistent and valid System GMM estimator of lagged dependent
variable should fit in the range between those two estimators, more particularly
it should be larger than FE estimator and smaller than pooled OLS estimator.

3.1.3 Data analysis
The analysis is based on dataset of banks from EU-28 and United States in the period
2007-2014 so that the effect of the crisis could be observable. The data were
primarily obtained from BankScope database and complemented by other sources
such as ECB database, The World Bank DataBank and individual countries central
banks. Our study is focused on the difference between commercial and investment
banking models, therefore only these two types of banks (as categorized
in the BankScope database) were taken into account. In total, 220 banks comply
with our requirements (mainly: the data were full during the whole observed period).
The Table 3.1 below displays the distribution of banks in dataset according
to the country and type of banking model.
Table 3.1 Banks in the sample according to the country and specialization

Austria (AT)

Commercial
banks
5

Investment
banks
0

Belgium (BE)

3

0

3

Bulgaria (BG)

7

0

7

Croatia (HR)

11

0

11

Cyprus (CY)

2

0

2

Czech Republic (CZ)

6

0

6

Denmark (DK)

6

1

7

Estonia (EE)

2

0

2

Finland (FI)

2

0

2

France (FR)

24

1

25

Germany (DE)

5

0

5

Greece (GR)

3

0

3

Hungary (HU)

5

0

5

Ireland (IE)

2

0

2

26

5

31

Latvia (LV)

6

0

6

Lithuania (LT)

5

0

5

Luxembourg (LU)

1

0

1

Malta (MT)

2

0

2

Netherlands (NL)

5

0

5

Country

Italy (IT)

All
5
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Poland (PL)

9

0

9

Portugal (PT)

6

2

8

Romania (RO)

6

0

6

Slovakia (SK)

4

0

4

Slovenia (SL)

5

0

5

Spain (ES)

8

1

9

Sweden (SE)

2

0

2

United Kingdom (GB)

19

2

21

USA (US)

21

0

21

208

12

220

Total
Source: Author based on BankScope database

In subchapter 3.1 where we presented literature review on similar topics,
we showed a study of Gambacorta & van Rixtel (2013) who provided an analysis
of different main components of income when taking into account 4 different banking
models, in particular investment banks, investment banking oriented universal banks,
commercial banking oriented universal banks and commercial banks. They ran this
analysis on limited number of institutions (following other papers). We have arranged
a similar analysis on our sample of “clear” commercial and investment banks over
the time period 2007-2014. In comparison with Gamabacorta & van Rixtel,
we included fewer variables in order to deal only with those which are connected
with variables we decided to use in our empirical analysis (in detail described below),
i.e. we included only net interest revenue, gains/losses on trading and derivatives, net
fees and commissions and loan impairment charges. All these variables were gained
from BankScope database and are expressed as a percentage of total assets
(in the graph in basis points). We also needed to limit our sample since some
variables required for the analysis were missing. The result of our analysis can be
seen in the Figure 3.3 below. The Figure supported our previous analysis that
the most significant part of income for commercial banks is net interest revenue,
whereas for investment banks it is the trading income.
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Figure 3.3 Main components of income

Source: Author based on Gamabcorta & van Rixtel (2013) and on BankScope database

3.1.3.1. Dependent variables
In our study we are going to test the hypothesis if non-interest income increases
the riskiness of both types of banks (i.e. commercial and investment banking).
We look on bank’s riskiness, i.e. on the dependent variable, as on the bank’s
performance which could be proxied either as return on average assets (ROAA)
or as a return on average equity (ROAE) when following papers published
by Acharya et al. (2002), Gambacorta & van Rixtel (2013), Chiorazzo et al. (2008),
Mercieca et al. (2006) or Stiroh & Rumble (2006). In the following Figure 3.4 there
is a descriptive analysis depicting the mean of ROAE and ROAA by bank type
during the observed period 2007-2014. We divided our sample not only
to commercial and investment banking model, but also with the intension
to emphasize the different evolution between banking industry in European Union
and United States during observed time period, therefore we included in the bar chart
also this country distribution. However, none of American investment banks have
met our conditions and therefore we are working with only three sub-samples.
From the figure below we can conclude that the bank’s performance is higher when
the bank is investing oriented while average return on equity is close to 5%, whereas
commercial banks achieve 2.5% and 3% in the USA and EU, respectively.
From the figure we are not able to conclude whether the conditions in American
banking industry are more or less favorable in comparison with European banking
market since both ROAE and ROAA measures of bank’s performance are almost
the same for both areas.
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Figure 3.4 Mean ROAE and ROAA by bank type (2007-2014)

6.00
5.00
4.00

commercial US

3.00

commercial EU
investment EU
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1.00
0.00
ROAE

ROAA

Source: Author based on BankScope database

In general, performance of investment banks in the member countries
of European Union are the best almost throughout the whole period in both ROAE
and ROAA measures in comparison with other two types of sample. This is also
supported by the next Figure 3.5 where the evolution of mean ROAE by bank type
and country over the period 2007-2014 is depicted. We can generally see the gradual
going down of all types of banks - with a significant fall achieved by all countries
in 2009 as a consequence of the market failure - till the year 2012 when the market
trend turned and all banks increased in their performance. Only commercial banks
in the US faced this turn-up one year earlier when they achieved (together
with the year 2009 - the only year when the American banks reached red numbers)
the lowest point and from that time on their performance has been increasing, so that
finally in 2014 they again faced the level of 5% of ROAE which is the same
performance as they recorded at the beginning of the period before the crisis fully
came out. Because of this significant increase in the last years, American commercial
banks appear as the most profitable bank type. Conversely, both types of European
banking models reached at the beginning of our observed period almost three-times
higher performance than American banks. Unfortunately, neither of them kept
this level and they both fell to the level of zero return on equity. The most dramatic
fall was realized by European investment banks. During 5 years they fell from more
than 15% in 2007 to -5% in 2012 which is also the lowest point from all three bank
types. Further during one year, this was compensated by an increase by more 10%
which made them the most profitable bank type in 2013. Nevertheless, they did not
sustain this increase no longer and fell again to the 3% level of ROAE. Finally,
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European commercial banks faced also a similar drawdown, however it was not
as dramatic as by investment banks. Their decrease stopped already in 2009
with ROAE roughly above 0%, then increased a little and again fell between 2010
and 2011 to 0% level. From that time on, they are captured as stable and continuously
slightly increasing banks in the matter of ROAE; nonetheless their performance
in 2014 belongs to the lowest one from our sample.
Figure 3.5 Evolution of mean ROAE during 2007-2014
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Source: Author based on BankScope database

3.1.3.2. Independent variables
Independent (explanatory) variables suitable for our estimation could be classified
into 3 groups: bank-specific explanatory variables, banking sector-specific
explanatory variables and country-specific explanatory variables. When choosing
them, we followed among others Chiorazzo et al. (2008), Fišerová et al. (2015)
or Růžičková & Teplý (2016). All variables together with their expected coefficients
are summarized in the Table 3.2. A brief description of variables follows below.
Table 3.2 List of independent variables4
Name

Expected
coefficient

Net non-interest income to total assets ratio

nintinc_ass

?

Natural logarithm of total assets

ln_ass

+

Net loans to total assets ratio

loan_ass

-

Loans to deposits and short-term funding ratio

loan_dep

?

Variable
Bank-specific explanatory variables

4

For descriptive statistics see Appendix B
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Loan loss reserves to gross loans ratio

llr_loan

+

Total equity to total assets ratio

eq_ass

+

Cost to income ratio

cost_inc

-

Non-performing loans to average gross loans ratio

npl_loan

-

Liquid assets to deposits and short-term funding ratio

ass_dep

?

Banking assets to GDP ratio

ass_gdp

+

Herfindahl-Hirschman Index

hhi

-

Market interest interbank rate

ibor

?

Interest rate set by Central Bank

intr

?

GDP growth rate

gdp

+

Unemployment rate

unemp

-

Inflation rate

infl

-

Banking sector-specific explanatory variables

Country-specific explanatory variables

Source: Author

The variable nintinc_ass is our main independent variable and is expressed
in percentage of balance sheet, i.e. by the ratio of Net Fees and Commissions
obtained from BankScope database and bank’s total assets. The variable ln_ass was
taken into consideration to capture the effect of the size of the bank. This variable is
included only in the regression with ROAE, while there would be an inverse
correlation with the variable ROAA. Loan_ass represents the risk ratio and describes
what portion of assets is accounted for in loan portfolio. On the basis of Chiorazzo
et al. (2008), we included this variable to control the effects of assets’ composition
on bank’s return. We do not state a clear expected coefficient since it depends
on the profitability of loans in each banks. Loan_dep and ass_dep characterize
the funding or liquidity ratio and the sign for both of them is unclear – too high ratio
indicates not enough bank’s liquidity; too low ratio means lower earnings. Llr_loan
describes the quality of bank’s assets. The variable eq_ass measures the degree
of financial leverage, i.e. bank’s ability to meet its obligation. According
to Chiorazzo et al. (2008), this variable can be also considered as a measure
of managers’ risk aversion. Cost_inc is variable depicting the operational efficiency,
i.e. what portion of income is accounted for operational costs. Finally, npl_loan
measures the relation between the loan impairment and the total loan portfolio,
i.e. it indicates how efficiently the credit quality is managed. The higher this ratio is,
the worse the bank is performing, and i.e. the negative coefficient is expected.
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Among bank industry, two variables were included. The control variable
ass_gdp can be explained either as an indication of sectoral penetration (Fišerová
et al., 2015) or as a proxy for bank managers’ preference for risk taking (Chiorazzo
et al., 2008). We prefer the definition published by Fišerová et al. (2015) and as such,
we expect a positive sign since the higher the ratio is, the higher return the bank
achieve in absolute numbers. The variable hhi stands for concentration of the bank
industry and is computed from bank’s total assets. Its values range between 0 and
10,000 while the number below 1,000 means low market concentration
and the number above 1,800 indicates high concentration in the market. The negative
sign is expected.
As the most important country-specific variables we consider intr and ibor.
The control variable intr stands for interest rate set by individual countries’ national
bank. We can observe a united policy of interest rate among countries of Eurozone.
The variable ibor stands for 1Y interest rate by which banks borrow each other
at the local market. Those values were again taken from national banks with uniform
interbank offered rate EURIBOR for all Eurozone countries and FED rate
for the United States. For the rest of countries, the interest rates connected with their
market were used, such as PRIBOR, LIBOR etc. Moreover, all these macroeconomic
variables are used in the regression as lagged values since it takes a time
for the conditions to reflect the bank’s statements (Fišerová et al., 2015). Therefore,
in the regressions variables such as lag-intr instead of intr are included.
Additional to the variables summarized in the Table 3.2, we have also
included time dummy variables to control a time specific effect in each country and
dummy variables reflecting the bank specialization as dcom which is equal
to 1 if the bank is commercial and dinv which is equal to 1 when it is an investment
bank.
Supplementary to the Hypothesis #3 which is discussed in more detail
in the next subchapter, we looked closely on countries growth during years 20082010, i.e. the year when the crisis started, continued by the year when its impact
should be the most easily observable on the performance of countries’ economics and
the year when the industries should start increasing after the severe shocks. This is
summarized in the following Figure 3.6. We can conclude from the Figure
that the crisis has the biggest impact in Baltic countries, mainly Latvia and Estonia
when we take into account the significant drawdown in 2009 in comparison
with the year 2008. Very similar, but not such dramatic fall was reported also in other
Nordic countries like Finland, Sweden or Denmark. On the other side, we can
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observe relatively fast recovery during 2009-2010 by all those countries. For example
Sweden turned from the annual GDP growth rate of 2009 at the level of -5.2%
to +5.7% growth rate in 2010.
Figure 3.6 Real annual GDP growth (in %) during 2008-2010
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3.1.4 Results and key findings
As was already mentioned, we deal with the balanced panel dataset. Due to the small
number of time periods and large number of banks we have chosen the system GMM
while the data are suspected to have autocorrelation present in the error term. Since
there is no theory based on which we can prove this, we firstly ran the Wooldridge
test for autocorrelation in panel data. Through this test we wanted to check its null
hypothesis of no first-order autocorrelation. In Table 3.3 one can see that the null
hypothesis was rejected for both dependent variables ROAE and ROAA at more
than 99% level of significance. Therefore, the system GMM is the appropriate
estimation method for our data. Following Bond (2002), we will run also pooled OLS
and fixed effect (FE) estimation to check the robustness of our results (this
is discussed in more detail at the end of this subchapter).
Table 3.3 Wooldridge test for autocorrelation in panel data (ROAE, ROAA)
ROAE

ROAA

F statistics

14.623

7.747

p-value

0.0002

0.0059

H0: no first-order autocorrelation
Source: Author based on BankScope

The following Table 3.4 summarizes the estimation results of the system
GMM regression. However, it does not include all independent variables which
we described in the Table 3.2. Before the estimation, we provided the Pearson’s
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correlation to find the possible correlation between our independent variables.
In order to remove the high correlation and to obtain the most significant results,
we omitted some variables from the regression, namely ln_ass, ass_gdp, lag_ibor,
lag_unemp, llr_reserves and loan_ass which were significantly correlated
with the rest of independent variables.
Further, we considered that some independent variables might be endogenous
or predetermined. Therefore, we have instrumented them adequately. We have run
several regressions with various sets of instruments and different explanatory
variables to determine the optimal set of instrumented variables. The presented
outcome in Table 3.4 performed the best out of all tested in terms of significance
of each variable and in terms of tested parameters. In particular: for both dependent
variables, the F-test is highly significant implying that the explanatory variables
in the model are jointly significant. The Arelano-Bond AR (1) test with the null
hypothesis of no first-order autocorrelation in residuals is rejected for both dependent
variables at a 99% confidence level. Moreover, for ROAA we have also found
significant Arelano-Bond AR (2). However, the significance was very low,
at the edge of the insignificance, and when we included the second lag of dependent
variable ROAA in our estimation within robustness tests, this variable does not
appear as significant, and furthermore the performance of the whole model got worse
because of this. Next, the Hansen test with the null hypothesis of over-identification
was not rejected for neither of tested regressions. The rule of thumb denoting that
number of instruments does not exceed the number of groups in the sample is also
valid. Those two latter conditions mean that our model does not most probably suffer
from over-identification. All performed test together (listed in the lower part
of the Table 3.4) implies that the estimators from system GMM should be consistent.
The lagged dependent variable is in both cases positive and highly significant
which implies that the system GMM brings the best estimation. Our key bankspecific independent variable net non-interest income to total assets ratio comes out
as insignificant in both performance measures. Its coefficient is negative and thus
we cannot accept our hypothesis of positive effect of fee income on bank’s
performance. When looking at the rest of bank-specific explanatory variables,
the most significant is the proxy npl_loan expressing the ratio of non-performing
loans to total loans. Its coefficient is negative (and thus consistent
with our expectations) for both ROAA and ROAE which means that keeping nonperforming loans at the lowest possible level indeed increases the bank’s
performance. The leverage indicator, equity to asset ratio, is significantly positive
suggesting that the more the bank is able to meet its obligation, the better performing
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it becomes. Out of the liquidity ratio, only ass_dep is significant in our models
for both dependent variables. Its sign is positive meaning that if the bank holds
enough assets in proportion to its deposits, its performance increases. The second
liquidity ratio in our model, loan_dep, does not perform as significant for either
ROAA or ROAE. Moreover, its coefficient varies across the models, so we are not
able to identify its effect on performance. The cost to income ratio is negatively
signed, though significant only for dependent variable ROAA. The adverse
coefficient means that higher efficiency in the management of expense improves
the bank’s performance and it supports our original expectations. The discussion
about the effect of bank type on the bank’s performance is difficult since the dummy
variable for investment banks was omitted from the model in all cases
and the dummy variable for commercial banks is overall insignificant. However,
the coefficient of bank type dummies for commercial banks is negatively signed
which is in line with opinions of the majority of current literature that
the specialization of the bank’s activities does not bring the positive effect
on the bank’s profitability.
Among the banking-industry specific variables, the only Herfindahl index
of market concentration left in the model, since we were pushed to omit the asset
to gdp ratio from the model due to the joint correlation with the rest of independent
variables. Nevertheless, even this banking-sector indicator is insignificant and almost
negligible. Therefore, our expectation of negative relationship between
the concentration in the banking market and the performance of the banks was not
proven by our estimation.
The influence of our macroeconomic variables in the estimation model was
detected in both terms of ROAA and ROAE since all of them are significant.
The variable lag_infl is, according to our expectation, negatively signed and highly
significant. Another variable lag_gdp is also consistent with our expectation,
i.e. it supports that growing economy is reflected also in growing and efficient
banking system and further in the bank’s performance. An interesting outcome was
brought by the estimation of interest rate’s effect. The positive coefficient of this
variable reflects the overall low-interest rate environment. Moreover, there is high
possibility that the negative interest rate levels could be set soon. This trend would
then have a severe negative effect on bank’s performance.
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Table 3.4 Estimation results of System GMM regression model
Dependent variables
Independent variables
L.DV
nintinc_ass
loan_dep
eq_ass
cost_inc
npl_loan
ass_dep
hhi
lag_infl
lag_gdp
lag_intr
dcom
dinv

Number of observations
Number of groups
Observations per group
Number of instruments
F test
Arellano-Bond AR (1)
Arellano-Bond AR (2)
Hansen test

ROAE
two-step
0.2475
(0.0627)***
-0.2470
(0.4454)
0.0050
(0.0184)
0.4485
(0.2547)*
-0.0586
(0.0481)
-0.6048
(0.1254)***
0.0264
(0.0130)**
-0.0007
(0.0010)
-1.5114
(0.4764)***
0.5076
(0.2860)*
0.5645
(0.3062)*
-1.9580
(1.4900)
-

one-step
0.2459
(0.0610)***
-0.2449
(0.4389)
0.0035
(0.0179)
0.4508
(0.2516)*
-0.0591
(0.0482)
-0.6077
(0.1270)***
0.0268
(0.0128)**
-0.0008
(0.0010)
-1.5175
(0.4920)***
0.5085
(0.2816)*
0.5845
(0.3309)*
-1.947
(1.5059)
-

Estimation diagnostics
1540
1540
220
220
7
7
209
209
17.60***
10.26***
-3.54***
-4.21***
-0.25
-0.28
204.55
204.55

ROAA
two-step
one-step
0.1986
0.1980
(0.0564)***
(0.0564)***
-0.0032
-0.0036
(0.0431)
(0.0440)
-0.0006
-0.0005
(0.0015)
(0.0015)
0.0673
0.0677
(0.0227)***
(0.0228)***
-0.0069
-0.0069
(0.0037)**
(0.0034)**
-0.0527
-0.0529
(0.0105)***
(0.0103)***
0.0016
0.0017
(0.0008)**
(0.0008)**
-0.0001
-0.0001
(0.0005)
(0.0006)
-0.1372
-0.1394
(0.0359)***
(0.0355)***
0.0372
0.0394
(0.0177)**
(0.0183)**
0.0339
0.0377
(0.0265)*
(0.0263)*
-0.2219
-0.2081
(0.1769)
(0.1729)
-

1540
220
7
203
17.76***
-3.68***
-1.64*
197.86

1540
220
7
203
18.62***
-4.37***
-1.62*
197.86

Robust standard errors are in parentheses. The significance level expressed by */**/*** stands
for significant difference from zero at 1%/5%/10%, respectively. Time dummy variables and constants
are not reported in the table. The sign “-“ implies an omitted variable.
Source: Author based on BankScope, the ECB, the World Bank and national banks
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In order to assure that our system GMM estimates are valid, we have also run
pooled OLS and fixed effect estimation as robustness check. As Roodman (2006)
suggested the system GMM estimators should fit between estimators of those two
methods, in particular pooled OLS estimator overestimates and FE estimator
underestimates the GMM estimator. In the following Table 3.5 we can see that this
statement was proven, i.e. that the estimate of lagged dependent variable is included
in the specified range.
Table 3.5 Robustness check
Dependent variable

OLS
L.DV

0.2934
(0.0648)***

ROAE
System
GMM
0.2465
(0.0640)***

FE

OLS

0.0259

0.2986

(0.0485)

(0.0533)***

ROAA
System
GMM
0.1986
(0.0564)***

FE
0.0026
(0.0479)

Robust standard errors are in parentheses. The significance level expressed by */**/*** stands
for significant difference from zero at 1%/5%/10%, respectively. Other independent variables except
of lagged DV are not reported in the table.
Source: Author based on BankScope, the ECB, the World Bank and national banks

We have compared results from our estimation model with results of current
economic papers. We would like to stress that other papers were rather focused
on the question whether the specification in banking industry does matter and
influence the bank’s performance. In the contrary of this, we examined the presence
of direct effect of non-interest income on the bank’s performance. However, we still
believe that comparison with other studies is still useful since we were together
with the other analysts driven by the same controversial topic – the change
of business models in terms of bank activities.
We have chosen 5 different papers where similar topic was studied. Although
their main ideas were summarized already in the subsection of literate review above,
let us remind here at least the analyzed sample and time period on which those papers
were focused and thus make the reader easier the comparing of the results. DeYoung
& Roland (2001) examined 472 American commercial banks through the period
1988-1995. Mercieca et al. (2006) analyzed banks of 15 member states
of the European Union within the period 1997-2003. Stiroh & Rumble (2006) looked
closely on American financial holding companies during 1997-2002. Chiorazzo et al.
(2008) studied Italian banks over the years 1993-2003 and finally, Fišerová
et al. (2015) dealed with foreign-owned banks from OECD member states as well
as from New Zealand or Hong Kong in the time period of 2005 and 2011. We need
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to stress here that since the topic of Fišerová et al. (2015) is focused on foreign
ownership, the country-specific independent variables in their study describe
the macroeconomic factors of the economy where the bank is operating.
Table 3.6 Comparison of results

Study
DeYoung &
Roland (2001)
Mercieca et al.
(2006)
Stiroh & Rumble
(2006)
Chiorazzo et al.
(2008)
Fišerová et al.
(2015)
This study (2016)

nintinc
_ass

loan
_dep

eq
_ass

cost
_inc

Estimates
npl
ass
_loan _dep

+

lag
_infl

lag
_gdp

lag
_intr

-

-

-/+

+

+

+

0

0

hhi

0

0/+

-

-

0

0

0

+/0

0

+

0/-

-

+

0

-

+

+

The sign +/- indicates the positive/negative coefficient, respectively. The sign 0 means insignificant
estimates. The blank cell implies the absence of the variable in the given study. When two signs are
in the cell, there is different estimation for ROAE and ROAA, respectively.
Source: Author based on own computations and individual papers

Based on our research, we come up with quite same results as the most
of the described literature. The only variable where we have found a surprising
outcome is the net non-interest income to total assets ratio since we were not able
to estimate the true effect on bank performance measured by both ROAA and ROAE.
As was mentioned above, the coefficient of nintinc_ass was insignificant
in our models. However, it was negatively signed through all models and thus
our results have only supported results of Mercieca et al. (2006). Based on this,
we need to reject our stated hypothesis that the fee income increases the riskiness
of banks. Further, we have found that growing productivity of the local economics
and a low-inflation and low-interest rate environment increases and supports
the bank’s performance. We can conclude based on the coefficient of the cost-toincome ratio that operating efficiency leads to better performance, mainly when it is
measured by the return on equity. Similarly, the efficiency of the credit quality
management is essential for the profitability, as well as high capitalization
of the bank. On the other side, our expectation that lower concentration
in the banking industry will be in line with better performing banks, was not satisfied
by our estimation.
There are still further research opportunities according to this topic, moreover
when the phenomenon of the shift from traditional bank activities to non-traditional
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banking is highly discussed issue in recent years. First, the range of the selected bank
types can be broadly widened. Since our main source of data was the BankScope
database, only small number of the “clearly” investment banks was taken
into account for testing. This is caused by the limitation of diversification given
in the database. Most of the banks are rather listed as financial institutions performing
within the universal banking model. The possibilities of other databases including
the bank-type diversification should be considered in further testing. Second, the time
period can be extended by more actual data since the effect of the increasing noninterest income can be observable with a delay. Third, more measures might be
proposed to express the bank’s performance, such as Net Income Margin (NIM)
or Economic Value Added (EVA). Last, but not least, more variables can be taken
into account for better description of the banking characteristics, mainly those not
correlated with the crucial independent variables such as information if the bank
belongs to some multibank holding company.

3.2 Hypothesis #3
This subchapter is focused on the discussion whether the volatility of non-interest
income has changed during the time with respect to the impacts of crisis.

3.2.1 Literature review
In the summary of the studies about the relationship of non-interest income and
the performance of banks in the chapter 3.1.1, we presented also papers of several
economists that besides of this topic were focused also on the volatility of the noninterest income. In the following paragraphs we remind the main ideas of those
authors and we show one more study dealing with this topic. Unfortunately, none
of them is focused directly on the possible connection of volatility and crisis since
their examined period is too short.
Generally said, all authors agreed on the fact that net non-interest income is
much more volatile than the interest one. Smith et al. (2003) analyzed this
on the sample of almost 3 thousands financial institutions of European Union
countries during the time period 1994-1998. They provided cross-sectional analysis
and time-series analysis using the coefficient of variation method and both of those
analysis resulted in the statement of high volatility of the non-interest income
in comparison with interest income. Moreover, they observed that this volatility was
increasing during the observed period.
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As was mentioned in the previous chapter, Stiroh & Rumble (2006) detected
in their study advantages of diversification of bank’s activities when analyzing almost
two thousands U.S. financial holding companies within the time period of 1997-2002.
However, they found a dark side of the diversification in the volatility of non-interest
income which has further negative implications for shareholders or managers.
Finally, their panel estimations supported their conclusion that due to this volatility,
non-traditional income tends to be less profitable than the interest-generating one.
Stiroh (2002) examined the U.S. banking industry through the years 1970
and 2001. Out of this period, the 1990s seem to be the period when the difference
in the volatility of the non-interest income and interest income is the most observable.
For their analysis, again the coefficient of variation was used. According to authors,
the high volatility of the non-interest income is mainly driven by the trading income
component.
DeYoung & Roland (2001) mentioned reasons why the fee income is likely
to be less stable than the interest one. First, switching and information costs are
considered to be high when related to traditional bank services. Therefore, neither
lenders nor borrowers change the actual relationship so often. In the contrary, banks
face higher competitive rivalry in fee-based activities, are pushed to generate
new supplies, and thus the revenue fluctuations can be observable. Other reasons
mentioned by authors are higher financial and operating leverage associated
with non-traditional activities.
The study of ECB (2000) focuses on 15 EU member states and compares
the volatility of non-interest income and interest income on countries level,
on (averaged) EU level and (averaged) Eurozone level. It comes up that it is half-tohalf within the countries which are experienced by higher volatility of non-interest
income and which by interest income. On both averaged levels, the fee income is
more volatile. However, this has changed when the data are corrected
by the provisions. That is why this study concludes with quite opposite opinion that
other authors – the shift to non-interest activities does not have to necessarily mean
shifting to more volatile activities.

3.2.2 Methodology
Following studies issued by Smith et al. (2003), Stiroh (2002) or ECB (2000),
we used the coefficient of variation as a method for computing the volatility of net
non-interest income. As stated by ECB (2000), this methodology is an adequate
statistical indicator for measuring the relative variability across countries. However,
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we will provide only time-series analysis, i.e. analysis of the each year’s figures and
trend as inspired by Smith et al. (2003).
Coefficient of variation is a statistical measure of dispersion which can
be defined as:
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 =

𝜎𝑡
∗ 100
𝜇𝑡

where 𝜎𝑡 is standard deviation of the sample in the year t and 𝜇𝑡 is the mean
of the sample in the year t. The net non-interest income is expressed as the percentage
of average balance sheet assets (ECB, 2000).

3.2.3 Data analysis
To be able to adequately observe the effect of crisis on the net non-interest income
and discuss its volatility, we have modified the time period on the years 2004-2013.
We again used BankScope as the main source of data and we were still interested
in the commercial and investment banks in U.S. and EU-28 countries. We stated
the non-interest income as the net fee income and commissions (as given
by BankScope database). In the following Table 3.7 we summarized the mean,
minimum and maximum of the share of net non-interest income to total asset
according to each state.
Table 3.7 Descriptive statistics of nintinc_ass by country (2004-2013)
Country
AT
BE
BG
CY
CZ
DE
DK
EE
ES
FI
FR
GB
GR
HR
HU
IE
IT

Mean (%)
2.82
0.18
1.17
0.90
0.69
2.04
1.05
0.82
1.13
0.57
1.57
2.28
0.69
0.71
2.73
0.03
1.38

Min (%)
-6.35
-1.00
0.27
0.46
0.08
-1.17
0.02
0.34
0.06
0.27
-0.58
-0.95
0.26
0.00
-1.44
-0.10
0.50

Max (%)
45.68
1.83
2.88
1.64
1.89
31.98
2.19
1.47
7.32
0.86
24.59
94.91
2.85
1.63
29.32
0.34
2.88
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0.76
1.06
1.05
0.33
0.84
1.25
0.51
1.39
2.17
0.89
0.91
28.78

LT
LU
LV
MT
NL
PL
PT
RO
SE
SI
SK
US

0.22
-0.09
0.00
-0.20
-0.04
-0.01
0.08
0.34
0.61
0.43
0.29
0.00

1.89
6.23
3.19
0.83
5.77
3.74
0.90
3.86
16.35
1.57
1.93
518.91

Source: Author based on BankScope database

3.2.4 Results and key findings
The following Figure 3.7 shows the evolution of the volatility of non-interest income
during the specified time period. We can see the sharp increase in volatility between
years 2005 and 2006 and then a continuous level of the volatility for next three years.
Since the year 2009, the volatility is smoothly declining and finally reaching almost
the same value as at the beginning of the period.
Figure 3.7 Volatility of nintinc_ass during 2004-2013
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Source: Author based on BankScope database

Therefore, we have to reject our original hypothesis that the volatility in fee
income has been increasing with the start of the crisis while the increasing volatility
is observable already since 2005 (according to the Figure) and moreover,
is decreasing again in the last years of the analyzed period.
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4 Conclusion
The aim of this thesis was the analysis of non-interest income (proxied by fee
income) whose role is recently growing in importance in current banking market.
Banks were forced to shift from traditional to non-traditional activities in order
to recover from the severe losses resulted from the financial crisis in 2008-2010.
However, this non-interest income is considered to be more volatile and riskier,
but on the other hand also more profitable.
The first hypothesis was focused on one specific component of fee income –
the fee from mortgage prepayment. There were discussed three different models
of how the bank can compensate the early prepayment with the emphasis on the risk
which the bank has to face in the situation when its clients decide to pay the mortgage
earlier than was contracted. Based on the case study about current situation
in Slovakia we looked at the prepayment as at the option which is obviously less
valued in the period of low interest rate (and conversely more expensive in the case
of high interest), and thus the number of prepaid mortgages increased in that time.
Further, the risk arising from mismatch of bank operations increased as well.
The second hypothesis discussed whether there is a direct effect of noninterest income on bank’s performance. This analysis was performed on balanced
panel data of 220 banks from EU-28 and U.S within the period 2007-2014. Although
the current literature on related topics (whose authors were rather focused
on the question whether the income diversification is more profitable than income
specialization) used pooled OLS or fixed effect estimation as the main
methodological approach, we used System GMM estimation method (pooled OLS
and FE regressions were run only for robustness check). As dependent variables,
we proxied the bank’s performance by two measurements, namely ROAE
and ROAA. We included three types of independent variables: bank-specific,
banking sector-specific and country-specific explanatory variables. The evidence
from our data is not in support of our statement about the non-interest income,
i.e. according to our empirical findings there is no direct positive relationship
between performance and fee income present. The rest of our results were in line with
the results of other studies. We found out that the bank’s performance is positively
related to low-inflation environment, as well as to economies with growing gross
domestic product. The positive effect of interest rate is consistent with the general
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low-interest environment which is greeted by banks. We can also conclude that better
operating efficiency, efficient credit quality management and high capitalization lead
to higher profitability. Contrary to our expectation, we have not found significantly
negative relationship with market concentration present in the model.
The third hypothesis stated that fee income before crisis was less volatile than
during and after the crisis. To test this statement, we modified the sample of banks
to the period 2004-2013 (still focusing on commercial and investment banks in EU28 and U.S.). Following the study of Smith et al. (2003) we computed the time-series
volatility with the use of coefficient of variation. Based on that, we need to reject
our hypothesis since we concluded that the general level of volatility indeed
increased during the specified period, however this increase was recorded already
between years 2005-2006. Thus our results do not support the connection
with the financial crisis in 2008-2010.
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Appendix A: List of countries
EU-28

Austria (AT)

Italy (IT)

Belgium (BE)

Latvia (LV)

Bulgaria (BG)

Lithuania (LT)

Croatia (HR)

Luxembourg (LU)

Cyprus (CY)

Malta (MT)

Czech Republic (CZ)

Netherlands (NL)

Denmark (DK)

Poland (PL)

Estonia (EE)

Portugal (PT)

Finland (FI)

Romania (RO)

France (FR)

Slovakia (SK)

Germany (DE)

Slovenia (SI)

Greece (GR)

Spain (ES)

Hungary (HU)

Sweden (SE)

Ireland (IE)

United Kingdom (GB)

G10

Belgium (BE)

Netherlands (NL)

Canada (CA)

Sweden (SE)

France (FR)

Switzerland (CH)

Germany (DE)

United Kingdom (GB)

Italy (IT)

United States (US)

Japan (JP)
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Appendix B: Descriptive
of used variables

Variable

Mean

Std.Dev.

Min

1Q

Mean

statistics

3Q

Max

roae

3.81%

18.04%

-157.73%

1.72%

6.42%

11.89%

75.25%

roaa

0.36%

1.37%

-10.75%

0.11%

0.46%

0.93%

6.45%

nintinct_ass

0.94%

1.00%

-0.73%

0.46%

0.79%

1.20%

14.84%

16.37

2.41

10.28

14.70

16.25

17.75

21.84

loan_ass

58.29%

19.78%

0.10%

47.09%

61.88%

72.13%

94.78%

loan_dep

85.38%

44.03%

0.13%

64.43%

81.60%

97.96%

918.68%

llr_loan

4.39%

5.06%

0.04%

1.55%

2.92%

5.25%

70.78%

eq_ass

8.42%

4.84%

-45.82%

5.48%

7.84%

10.58%

36.18%

cost_inc

64.99%

28.99%

0.09%

51.15%

61.73%

72.07%

526.67%

npl_loan

7.57%

8.42%

0.00%

2.48%

4.99%

9.57%

70.78%

ass_dep

31.17%

34.04%

0.02%

12.00%

23.67%

39.41%

772.92%

845.3

504.5

183

507

730

1,098

3,700

16.61%

31.45%

0.00%

0.32%

2.45%

16.87%

239.37%

lag_infl

2.67%

1.91%

-4.50%

1.62%

2.40%

3.31%

15.40%

lag_unemp

8.75%

3.67%

2.80%

6.70%

8.01%

9.61%

27.52%

lag_gdp

0.95%

3.41%

-14.70%

-0.82%

1.50%

2.53%

11.90%

lag_ibor

2.71%

2.29%

0.04%

0.78%

1.94%

4.03%

15.46%

lag_intr

2.28%

2.17%

0.02%

0.75%

1.00%

3.75%

10.25%

ln_ass

hhi
ass_gdp

Source: Author based on BankScope, the ECB, the World Bank and national banks

