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Abstract

Interest rates are one of the most accompanied themes nowadays. This study is about how
monetary policy interest rates impact profitability of European banks. Using a panel of 20
European countries and 359 banks between 2013 and 2022 — a period of low interest rates - and
econometric models, I found that interest rates do impact profitability components of European
banks, but are not the main component that explains profitability, as the models tested suggest

that interest rates only explain a small part of it.

The conclusions obtained from this paper contribute to the literature related with monetary
policy and profitability and leave an open door to analyze the effects when there is available

data for the moment we are in now, of rising interest rates.

Keywords: interest rates, monetary policy, profitability, European banks.



Sumario

As taxas de juro s3o um dos temas mais acompanhados nos dias de hoje. Este estudo ¢ sobre
como a politica monetaria impacta a rendibilidade dos bancos Europeus. Recorrendo a um
painel de 20 paises Europeus e 259 bancos entre 2013 e 2022 — um periodo de taxas de juro
baixas — e modelos econométricos, verifiquei que as taxas de juro impactam, de facto, as
componentes de rendibilidade dos bancos Europeus, mas ndo sdo a principal componente que
explica a mesma, uma vez que os modelos testados sugerem que as taxas de juro explicam

apenas uma parte reduzida da rendibilidade.

As conclusdes obtidas neste trabalho contribuem para a literatura relacionada com politica
monetaria e rendibilidade e deixam uma porta aberta para uma eventual anélise sobre os efeitos,

quando existir informag¢ao disponivel, sobre o momento atual, com taxas de juro mais elevadas.

Palavras-chave: taxa de juro, politica monetaria, rendibilidade, bancos Europeus.



Table of contents

AKNOWISAZEIMENES ...e.uett ettt et et ettt e 7
Lo INtrOdUCHION . .one e e e e 8
2. LIterature REVIEW ......c.oiuititit it 10
3. A Theoretical PerSpeCtiVe ......o.uinuiieiiiii e 14
4. Methodology and Data ...........ooiiuiiiiiii e 17
4.1 Data CharacteriSTICS .. ...uuuunettt ettt ettt ettt et e eeaens 18
4.2 SUMMATY StAtISTICS ..ttt ettt et ettt et et e et et e aeaneeneaas 23
4.3 Econometric Model .......c.oiuiiniiii i 26
5. Empirical RESUILS ... 30
5.1 Role of monetary poliCy .......ouiiniiniiii i 30

5.2 Role of monetary policy along with fair value changes in hedging to interest rate risk
...................................................................................................... 33
6. CONCIUSION ..ttt e e e, 36
ADPPCIAICES ..ottt 38
Bibliography . ... e 43



List of images

Figure 1: Financial profit (loss) and total assets among European banks ........................ 18
Figure 2: Return on Equity among European banks .............c..coooiiiiiiiiiiiiin.. 19
Figure 3: Gross non-performing loans as a % of gross total loans among European banks ...19

Figure 4: Gross non-performing loans as a % of gross total loans among European banks,

GDP growth in current prices and HICP inflation index .............c.ocooiiiiiiiiiiiiinn... 20
Figure 5: Euribor 3months, 6 months and 1 year and HICP inflation index ..................... 21

Figure 6: Fair value changes of hedging against interest rate risk, real euro area 10year

Government benchmark bond yield and Euribor lyear ..................ocooiiiiiiiiiiinn 22
List of tables

Table 1: Summary Statistics of the variables ..., 23
Table 2: Pairwise Correlations ..........c.oevuiieiitiiit e 25
Table 3: Regression results between the effect of interest rates on profitability ................... 31

Table 4: Regression results between the effect of interest rates lagged by one year on

PIOTIADIIILY ..ot 32

Table 5: Regression results between the effect of interest rates lagged by two years on

PIOTIEADIIILY ..o e 32

Table 6: Regression results between the effect of interest rates and hedging against changes is

interest rate risk on profitability ..o 34

Table 7: Regression results between the effect of interest rates and hedging against changes in

interest rate risk (isolated and combined) on profitability ..., 35
Table 8: Variables definition ...........c.oouiieiitiiii e 38
Table 9: Summary Statistics of the variables by country ................coooiiiiiiiiiiin . 39



Acknowledgements

The journey to this thesis began with an interest in understanding how European banks’
profitability was impacted by interest rates and how that impact would react when variables
such as total assets, non-performing loan ratio and fair value changes in hedging to interest rate
risk were added to the models. Does profitability necessarily increase with increases in interest

rates? Do other variables play an important role in this effect?

These past years of post-graduate studies and thesis process would not be possible without a
great support team. Family comes first and I thank my family for the deep care and patience.
My friends and colleagues were examples of kindness and fellowship when I needed to
brainstorm about specific topics approached here. Finally, my supervisor, an example of

professionalism, and whose recommendations contributed to improve the quality of this work.



1. Introduction

In a post sub-prime crisis scenario, stability is a main concern at the center of debates regarding
the banking sector. Facing a financial sector in struggle, Central Banks around Europe adopted
a conservative position, implementing several monetary policy measures in order to recover a
balanced sector. Minimum capital requirements, as well as liquidity requirements and

controlled liability structures were some of the impositions verified after this crisis.

Of course, after that profitability was an issue, as it was more controlled and subject to the
fulfillment of the above mentioned conditions. These conditions led to a financial sector in
which we were able to see balanced and competitive banks, operating in a more efficient way

and following metrics more aligned with the highly regulated environment.

The above mentioned has an impact on how banks nowadays operate. It is also of general
knowledge that interest rates have an important influence on banks’ profitability. But how does
that relationship impacted when in contact with other variables such as bank specific and
macroeconomic variables? Macroeconomic variables play by themselves an important role on
the profitability of banks, because if there is a contraction in the economy, the demand for loans
and other banking sector products will decrease, credit quality will deteriorate, and, even with

favorable interest rates, profitability will suffer at some point.

This paper aims to understand the interest rates role on profitability of European Banks. Using
a panel of data that includes observations from European banks, we estimate a regression model
to determine the influence of monetary policy on profitability, both using interest rates from the
current period, as well as lagging periods to understand how profitability in the current year
reacts to previous years interest rates. In one of the models, we test how profitability reacts by
introducing the effect of fair value changes in hedging against interest rate risk. Since nowadays
practice is to use hedging strategies to manage risk, including this variable in the study allows
to have a clearer idea of how the hedging is mitigating the impact of interest rate changes on

banks’ profitability.

The paper obeys to the following structure: section 2 presents a literature review regarding the
purpose of the paper, namely monetary policy, banks profitability and regulation. Section 3
presents a theoretical perspective so that the reader can better understand how some concepts

relate. In section 4 we detail the methodology and data used, while section 5 presents the



empirical analysis and results obtained from the econometric model. Lastly, section 6 presents

the conclusions of the work.



2. Literature Review

Following the 2007 U.S. subprime crisis, financial markets were shaken due to the lack of
confidence. Banks were lending less, leading to continued market failure. This crisis led to the
end of the era of investment banks in the United States. The two remaining investment banks,
Goldman Sachs and Morgan Stanley, were rescued subsequently to the crisis, being elected to
continue operations in the quality of commercial banks. This seems to suggest that “commercial
banks business model is more resistant to the crisis effect than that of investment banks” (Hao,

F,Lu, Y and Su, C (2012)).

It is worldwide known that this financial crisis was caused by excessive risk taking in a moment
in which financial institutions had very thin capital cushions to cover for higher or unexpected

financial losses.

In 1605, Miguel de Cervantes wrote his famous play Don Quixote. In this play, a specific

statement has become famous:

“It is part of a wise man to keep himself today for tomorrow and not venture all his eggs in one

basket.”

In the aftermath of the subprime crisis, this statement was widely remembered, as the sense of
risk and return had been temporarily put aside, which gave rise to an increase in higher risk-
taking activities. Worse: it happened while everyone was trusting that financial institutions

where managing, specially, interest rate risk.

Anginer,D, Can Bertay, A, Cull,R, Demirgu¢-Kunt, A and S. Mare, D (2019) show that the level
of regulatory capital held by banks was higher around 2016 than in 2010 (post crisis period).
This reflects the awareness that banks and regulators had on the topic, also due to regulatory
requirements that became mandatory in the aftermath of this financial crisis. Besides the higher
level of capital requirements, banks also had liquidity requirements and more controlled
liability structures and financial leverage. All this is partly due to the increase in regulation in a
post crisis scenario. However, with an increase in requirements, profitability is being

challenged, as less risk means necessarily lower returns.

If we want to evaluate the behavior of profitability of banks considering the fluctuations of

interest rates, we should first take a look at banking system efficiency. Nowadays, due to very
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strict laws and regulations, European banks operate close to the “best practice” of the efficient

production function (Fiordelisi, F, Marqués-Ibafiez, D and Molyneux, P (2010)).

Banks have strategies to hedge against risks, namely interest rate risk. However, in situations
in which banks present themselves with lower efficiency levels comparing to similar banks in
the market may force them to try and boost their performance via less intensive monitoring of
credit (Fiordelisi, F, Marqués-Ibafiez, D and Molyneux, P (2010)). When the strategy goes
through lower credit screening, banks may face a higher risk, as their hedging strategies are
temporarily overlaid and banks are temporarily unprotected through them. This seems to mean
that banks with higher impacts on their profits in a scenario of interest rates fluctuations are the

ones with lower levels of efficiency.

Even though we intend to evaluate the role of interest rate fluctuations on profitability, we
cannot ignore the fact that profitability by itself is insufficient and does not allow us to assess

on the bank’s efficiency.

Chortareas, et al (2011) states that financial frictions such as informational and market
imperfections are negative contributors to banks’ operational efficiency. The authors also
defend that higher capital ratios ease on such financial frictions allowing an increase in

efficiency.

In the current days, the banking sector, whether it is European or somewhere else, is highly
competitive and regulated. This allows for an increase in trust due to several factors: (i) as it is
highly regulated, and even though regulation does not allow for 100% prevention, it allows for
higher control over the operations in the sector, whether it is under capital and liquidity
requirements, governance or under risk management; (ii) as the competition among the sector
is so high, there is a lot of pressure for a flawless management. Competition, however, has a
not so clear effect. The effect already presented of stability, but also on fragility, as more
competition may lead banks to the temptation of becoming less solid on the risk conservative
approach and thus, taking higher risks, either on lending or borrowing. Beck, T (2008) found it
hard to measure competition, which would be a key in this dilemma, yet defending that

stakeholders should align incentives to reduce the risk of bank fragility.

Among many others, the above mentioned factors have been leading to a generalized increase
in efficiency amongst the banks, mainly due to the pressure that each bank individually feels to

be side by side to its peers. Chortareas, et al (2011) reached the conclusion that “financial
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institutions operating in a competitive environment are less vulnerable to the ‘quiet life’ effect

of slack management and display higher efficiency levels”.

Therefore, the increase in competition combined with the tight regulation in the post subprime
crisis allowed for increases in efficiency. However, at what price? How has profitability been

affected by this?

According to Teixeira et al (2019), tighter regulation restricts banks’ activities and,
consequently, reduces their profitability. Beltratti and Stulz (2012) reached to the same
conclusion, yet showed that in financial crisis situations, the impact of regulation on banks’

profitability is of less severity.

After the subprime crisis, monetary policy became less effective, according to Filardo and
Nakajima (2018), but its intervention during the crisis revealed itself as beneficial according to

Dahlhaus (2016). But what effects does it have on banks’ profitability?

Borio et al (2017) show that higher interest rates and a steeper yield curve boost profitability.
In a post subprime crisis scenario, they verified that monetary policy was effective in the first
two years, as interest rates decreased and the yield curve slope increased, which led to a boost
in Return on Assets (ROA). However, as the yield curve slope got flattened in the following
years, and interest rates were still decreasing, ROA also decreased. More recently, with the

increase that has been verified in interest rates, profits experienced a boost.

Until now, we were able to perceive that banks’ profitability is affected by many different
factors, namely by financial and operational indicators, monetary policy, risk factors such as
interest rate risk and credit risk, ownership and management structure and also macroeconomic
factors, such as inflation. Considering this, how do interest rates impact on banks’ profitability

after all?

Chaudron (2018) studied the impact of a prolonged environment of low interest rates on banks’
interest rate risk and profitability for Dutch banks. The author concluded that interest rate
positions are small because these banks hedge most of the risk. Also, Chaudron noted that
“Interest rate risk positions are negatively related to on-balance sheet leverage and exhibit a U-

shaped relation with solvability”.

Lopez-Penabad et al (2021) studied the effect of negative interest rates on European banks’
profitability and concluded that, except for investment banks, the greater the weight of customer

deposits, the larger negative impact of negative interest rates in net interest margin. In this
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study, it was observed the behavior of profitability by each type of bank and there is a change
in that behavior according to that nature, mainly due to the composition of each type of main

balance sheet positions.

In order to provide funding to the economy, whether it is to companies or individuals, banks
need to generate capital. To ensure they have the ability to generate capital, banks need to have
profits. After the sub-prime crisis, banks have found it difficult to return to profitable levels.
Altavilla et al (2019) shows that “euro area banks’ profitability has been gradually recovering
from the significant decline that followed the crisis”. Now that banks’ profitability is recovering
its levels, it is expected that banks recover the ability to provide funding with no need of special
programs of unconventional monetary policy. Altavilla et al (2019) also mentions that “robust

bank profitability (...) contributes towards adequate transmission of monetary policy”.

Hancock, D (1985) mentioned that “banks appear to have profits that increase with interest
rates” in a paper where she aimed to study the effect of changes in interest rates and other
components of monetary and regulatory policy on bank profitability and rate of return on
capital. We know that, back then, regulation and monetary policy were not so tight as they are

nowadays.

Zimmermann, K (2019), on the other side, aiming to study the effect of monetary policy on
bank profitability, with a dataset of 17 American countries and 145 years, advised: “many
bankers worry about low interest rate environment and its detrimental effects on bank spreads.
However, higher interest rates and wider spreads do not automatically result in larger bank
profits”. This is interesting, as it may be a clue on what will happen to banks, now that we are

going from low interest rates to higher.

This paper will focus on a shorter time span with European banks and, as mentioned, understand

the role of interest rates on European banks’ profitability.
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3. A Theoretical Perspective

As most of us have been following up, the European banking sector has already suffered some
challenges that, without the intervention of central banks, would lead to very extensive impacts
in the economy. Events such as the subprime crisis, sovereign crisis, COVID-19 pandemic and
other country-specific events have been a proof that monetary policy intervention is extremely

important and necessary.

Monetary policy refers to a process by which central banks control money supply. Central banks
do this often by targeting an interest rate in order to promote economic stability and growth. It
is always adjusting to the needs of the economy and its measures vary from less to more
aggressive as the economic conditions evolve. The main goals of monetary policy are to
maintain price stability, economic growth and employment and, of course, financial stability.

These goals stand for Europe, but Asia, Africa and America have very similar ones.

To achieve these goals, central banks have many tools, which, as explained, vary according to
the needs of each country in a given period. The most common one is the interest rates, which
are adjusted as necessary, influencing borrowing and financing costs and consequently,
affecting consumer and business loans. The whole market will then respond accordingly, and
economy will tend to move in the direction that is intended. In a scenario of expansionary
monetary policy, we will observe central banks lowering interest rates and this will reduce the
cost of loans, which consequently leads to an increase in borrowing, which promotes spending
and investment. At the same time, banks are also more willing to lend, as this scenario reduces
the risk of default. On the contrary, in a scenario of contractionary monetary policy interest
rates will rise and, consequently, spending and investment will slow down, allowing to control
inflation. In this case, credit risk increases, which makes banks to be more conservative when
it comes to lend. There are other instruments, such as open market operations which consist in
buying and selling government securities, allowing to control for money supply. For example,
if the central bank buys government securities, will be injecting liquidity into the banking
system; on the contrary, if it sells, will be absorbing liquidity from the banking system. Another
instrument, which has already been mentioned earlier, is the reserve requirements — central
banks nowadays require that banks hold a minimum reserve requirement. A change in the
reserve requirement may influence the amount that each bank has available to lend and will,

consequently, influence money supply.
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As mentioned, monetary policy is always adjusting to the needs, and its measures can both be
conventional and unconventional, in order to ensure that the economy gets the necessary
support in each moment. In situations such as the recent COVID-19 pandemic, we had the
opportunity to assist to the implementation of unconventional measures of monetary policy in
order to guarantee the necessary money supply in a short time frame, as there were urgent needs

of liquidity that banks by themselves were not being able to give response to.

Considering this, we can easily understand how monetary policy is important and how it can

impact banks’ profitability.

Bank profitability is a critical measure of financial health and operational efficiency of the
institution. It is typically measured by Net Interest Margin (NIM), Return on Assets (ROA) and
Return on Equity (ROE). In this paper, we will focus on ROA and ROE, from which we can

obtain a view both from operational and shareholders’ perspective.

As we know, bank profitability can be influenced by several internal and external factors, which
can vary in time. Factors such as the cost structure, credit risk, liquidity and funding conditions
and technological innovation are factors that are more directly under the control of the bank.
However, factors such as macroeconomic environment, market competition and regulation and
supervision are factors for which banks do not have direct control and can only manage the best
way possible as they observe the impacts. Credit risk is one important factor, since it reflects
the economic conditions that are verified. This component reflects the quality of a bank’s loan
portfolio and may lead to a decrease in profitability if borrowers are defaulting, because this
leads to an increase in loan loss provisions, a component of income statement, leading to a
decrease in net income. This consequence is one of the reasons why it is so important for banks
to have an effective credit risk management in order to maintain profitability, especially when

facing economic downturns.

Monetary policy and bank profitability are two concepts that require special care from
policymakers, as bank profitability is highly impacted by monetary policy and has a high impact
on economic growth and financial stability, which are two main goals of monetary policy. This
means that the trade-off between stabilizing the financial system while maintaining high levels
of bank profitability to allow for long-term economic growth and financial stability are carefully

analyzed and accompanied by central banks.

These trade-offs vary with the priorities in given moments. In periods of economic distress, the

priority is financial stability and one of the responses will be to lower interest rates as an attempt
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to prevent a collapse of the financial system. This will stabilize the market as a whole and
provide access to liquidity, but in the long-term they will have the cost of reduced profitability.
Another common reaction from central banks to promote financial stability is to require an
increase in capital and liquidity buffers and also a reduction in leverage from banks. Even
though these measures may lead to the intended result of achieving financial stability, they will
also lead to constrains in profitability, since the there are limits on the amount of risk that banks

can take, as well as an increase in costs imposed by regulation.

For nearly 9 years, European economy dealt with very low and even negative interest rates. The
goal was to spur lending, but it had a penalizing effect in the banking sector, in which profits
have been compromised for this period. We know that low profitability levels for a prolonged
time frame will lead to a reduction in banks’ capacity to absorb losses, will weaken their ability
to support the economy and may even lead to bank failures. While we were on a low interest
rate period, we were able to observe that banks in general were not obtaining high profits, and
some of them were even in need of intervention from central banks due to the difficulties of

low profitability.

When the economy begins to recover, which is something we have been observing since the
second semester of 2022, comes the need to adjust monetary policy and normalize it, meaning,
to increase the interes rates. This increase, however, needs to be sustained so that it won’t cause
sharp increases in asset prices and lead to a disruption again. In the banks’ perspective, a sharp
rise in interest rates may lead to an abrupt increase in the cost of borrowing to consumers and,
consequently, to an increase in defaults. The increase in defaults will lead to a decrease in banks’
profitability. This reflects the delicate balance between supporting economic recovery while

trying to maintain bank profitability.

In the following pages we will analyze how European banks’ profitability actually behaves

along with monetary policy.
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4. Methodology and Data

This paper aims to analyze the effects of interest rates on profitability of the European
banking sector. To better understand what we intend, below are the steps we will take to

observe the mentioned effects:

1. Obtain data from profitability components by bank;
2. Extract data from fair value changes in hedging against interest rate risk;
3. Retrieve data from interest rates in the Euro zone;
4. Get the yield curve spot rate with spread between 10 years and 3 months maturity
for issuers whose rating was triple A.
This analysis is focused on data between 2013 and 2022, collected from Orbis, except when
otherwise indicated. All data was retrieved with yearly frequency, except when otherwise

indicated.
The set of variables chosen for the purpose of this paper is presented below:

a) Profitability components:
This set of data was retrieved with yearly frequency.
e Return on Assets — bank return on assets in percentage;
e Return on Equity — bank return on equity in percentage;
e Total Assets — bank total assets in million euros.
b) Interest Rates, from the ECB Database Portal:
e Euribor 3 months, 6 months and 1 year.
The following set of data was retrieved with quarterly frequency, as there was no
annual information available. Since most of the variables considered in the above

sets are balance sheet data, we considered the last day of the year for each variable.

e Yield curve — Euro Area yield curve spot rate from 10 years to 3 months
maturity;
e 10 year euro area Government bond yield.
c) Hedging, from the ECB Database Portal:
e Country specific fair value changes in hedge portfolios for hedging against
interest rate risk.

d) Other indicators, from the ECB Database Portal:
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e Gross Non-Performing Loans as a percentage of total gross loans — country
specific data;

e HICP Inflation index;

e GDP growth at current prices — country specific data.

4.1 Data characteristics

As for the data collected from Orbis, I collected specific financial information from banks in
Europe, with indication of the country each bank is from.

For each bank, information regarding Total Assets, ROA, ROE, Profit margin and financial
profit(loss) was collected.

60000000 -
1.000e+10

40000000
9.000e+09 -

20000000

Financial Profit (Loss)
Total Assets

8.000e+09

04

7.000e+09-

T T T T T T T T T T T T
2012 2014 2016 2018 2020 2022 2012 2014 2016 2018 2020 2022
Year Year

Figure 1: Financial profit (loss) and total assets among European banks

After the sub-prime crisis, financial profit (loss) decreased and total assets increased (Figure 1).
Among many other specific reasons, one reason for this is the increase in regulation and the
mandatory requirements for higher capital and liquidity reserves. As mentioned earlier, the
increase in these requirements should lead to a decrease in profitability. However, even though
capital and liquidity requirements did not suffer an ease along the years and since 2018 we can
see a slight improvement in financial profit (loss), accompanied by a larger increase in total
assets. This would be consistent with initial costs of abiding to stricter regulation, which can be
transitory. Moreover, the initial years in the sample are still marked by the recognition of losses
from the euro area sovereign debt crisis. As expected, during this period the European Central
Bank had to resort to conventional and unconventional monetary policy measures. For the
conventional side, we observed measures such as a decrease in the interest rates and a reduction
of minimum reserve requirements to be fulfilled by banks. As for the unconventional measures,

we observed measures such as longer-term refinancing operations (LTROs), covered bond

18



purchase programmes and a securities markets programme. The last one had a direct
intervention of the Eurosystem on the euro area private and public bond markets, as these
markets were vital to ensure the efficiency of the ECB’s policy rates transmission. Campmas,
A (2018) proved that the overall easing effect of policy interest rates “globally worsens the
overall profitability” and when we observe Figure 1, knowing that the low interest rate

environment felt until 2022, we can understand this effect.

When we look at the return on equity (Figure 2) we can see that there is a large increase from
2021 on. Among other factors, this is also a reflection of conventional and unconventional

monetary policy measures imposed during Covid-19 pandemic.

ROE

T T T T T T
2012 2014 2016 2018 2020 2022
Year

Figure 2: Return on Equity among European banks

After all the attention they had in the aftermath of the sub-prime crisis and the euro area

sovereign debt crisis, we could not avoid looking at the gross non-performing loans ratio.
25+

207

T T T T T T
2012 2014 2016 2018 2020 2022
Year

Figure 3: Gross non-performing loans as a % of gross total loans among European banks

It is clear to see that this ratio has been in sharp decline (Figure 3). Kjosevski and Petkovski

(2016) found that non-performing loans are affected by GDP, inflation and private credit stock.
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Earlier, Messai and Jouini (2013) related it with also GDP growth, unemployment and real
interest rates, as it could not be avoided to mention. If we merge the above image with GDP

growth and inflation, we will get the below:

20+

T T T T T T
2012 2014 2016 2018 2020 2022
Year

— NPL —— GDP
—— HICP
Figure 4: Gross non-performing loans as a % of gross total loans among European banks,

GDP growth in current prices and HICP inflation index

All-together (Figure 4), and except for 2020, we can see that GDP in Europe had this slight
increase while inflation kept relatively stable, allowing for an increase in the purchase power
among the countries, which, consequently, allowed people and companies to keep up with their
financial obligations. If we take a magnifying glass on 2019 to 2020, the years that suffered the
larger impacts of covid-19 pandemic, we can see that, holding inflation stable as it kept, the
sharp decrease in GDP did not lead to a similar behavior for non-performing loans, even though,
in this period, non-performing loans did not present a declining behavior, stabilizing instead.
This behavior was due to all kind of measures taken during that period, namely fiscal policy,

regulatory policy (such as credit moratorium programs) and monetary policy.

As for the interest rates, if we take Euribor 3 months, 6 months and 1 year (Figure 5), we can
see that the behavior has been of decline from 2013 until 2021. Between 2015 and the second
semester of 2021, these rates even assumed negative values. By the same time, inflation
gradually increased until 2019, and had a sharp decline during the pandemic. By 2021, we can
observe that both inflation and interest rates started to rise, and we know that since the second
semester of 2022 they reached positive levels. From this point until the last trimester of 2023,
they kept on rising. Now they are slightly declining again. It matters to say that this effect is not

a part of our sample period.
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Figure 5: Euribor 3 months, 6 months and 1 year and HICP inflation index

At last, if we take a look at fair value changes of hedged items in portfolios of hedging against
interest rate risk (Figure 6), we can see that, since 2020, fair value changes became negative by
large amounts, by the same time that interest rates started to rise. There are several ways to
hedge against interest rate risk, but most of them have this effect. Taking a step back in order
to recall some theory, we know that banks have hedging instruments against interest rate risk,
such as swaps, futures or options, that allow them to manage the impact of unfavorable changes
in interest rates. The main goal in this practice is to offset potential losses on the underlying
assets or liabilities with gains from the hedging instrument. Overall, a rise in interest rates will
lead to a decrease in fair value changes of hedged items, which happens because the instrument
used for hedging was structured in a way that would lose value if there was such a rise. Take
for example futures — if interest rates increase, futures price will fall. This will lead to a fair
value decrease in the amount that constitutes the difference between the future’s price and the

amount of the asset with no future.
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Figure 6: Fair value changes of hedging against interest rate risk, real euro area 10year

Government benchmark bond yield and Euribor lyear

Now, we will get to the summary statistics of this data and relate it to the interest rates and yield
curve. Specifically, we will find what is the role of changes in interest rates in banks’
profitability levels. Are such impacts positive or negative due to interest rate increases and
declines? Are the profitability levels higher every time interest rates grow? Can profitability

increase with a decrease in interest rates?
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4.2 Summary statistics

As for summary statistics, Table 1 displays the data for bank, macroeconomic and financial
variables. In the Appendix it is possible to see the below variables clustered by country (Table

9).

N Mean SD p25 p50 p75 Min Max

BankVariables

TotalAssets 3590 23300000 130000000 217116 673876.5 2374296 171.528 1800000000

ROE 3590 4.664 9.838 1.721 3.778 6.46 -78.949 95.839

ROA 3590 0.727 3.439 0.159 0.349 0.612 -36.735 94.319

FinancialProfitLoss 3590 59398.08 1050711 0 0 0 -3281193 42300000

NPL Ratio 3231 13.354 9.588 5.648 10.906 19.049 0 67.367

FvchangesHedging 3590 1421211 7183267 0 2598997 3865614 -45600000 45900 000
Macroeconomic Variables

GDP 3590 2.663 4.875 1.169 2.406 4.479 -10.157 34.807

HICP 3590 2 2.781 3 1.2 1.5 -3 9.2
Financial Variables

RealEuroArea10YGovBenchmark 3590 -0.712 2.583 -0.934 -0.0514 0.893 -6.199 2.513

Euribor 1M 3590 -0.226 0.255 -0.403 -0.354 0.094 -0.561 0.131

Euribor 3M 3590 -0.078 0.324 -0.329 -0.143 0.221 -0.549 0.357

Euribor 1Y 3590 0.0912 0.458 -0.217 -0.091 0.475 -0.491 1.099

Table 1: Summary Statistics of the variables

Note: Total assets is in million Euros; ROE: Return on Equity (%) is the profitability relative to shareholders’ equity; ROA: Return on
Assets (%) is the profitability relative to return on assets; Financial Profit Loss: Financial profit or loss (million Euros); the difference
between revenue generated from banks' assets and the expenses associated with paying its financing liabilities; NPL Ratio: Gross non
performing loans ratio (% of total loans); FvchangesHedging: Fair value changes of hedged items in portfolio hedge of interest rate risk
(thousand Euros); GDP: GDP growth rate (%): indicator of economic health of each coutry; represents each country business cycle phase;
HICP: Harmonised Index of Consumer Prices (%); measures the change over time in prices of consumer goods and services acquired, used
or paid for by euro area households; RealEABenchGovBond: Real Euro area 10 year Government Benchmark bond yield (%); composed of
an average of observations through the period; EURIBORIM: Euribor 1 month (%); composed of an average of observations through the
period; EURIBOR3M: Euribor 3 months (%); composed of an average of observations through the period; EURIBOR1Y: Euribor 1 year
(%); composed of an average of observations through the period.

The profitability variables all present positive average values. Please recall that return on assets
(ROA), return on equity (ROE) and NPL Ratio are ratios. When we look to Table 9, presenting
the results by country, we can see that in terms of ROE, Czech Republic and Sweden have the
highest average ROE (46.176% and 20.206%, respectively), while Greece and Lithuania have
the lower (1.761% and 0.026%, respectively). Nevertheless, when we look to Table 1, we can
observe that return on assets and return on equity do not present a high average (0.727% and
4.664% respectively) despite the higher positive and negative values they may assume in terms
of minimums and maximums. This low average in these two variables is aligned with the
difficulties that most banks assumed in a post sub-prime crisis scenario. As for the NPL Ratio,
it presents an average of 13.354% and a maximum of 67.367%. This maximum reflects the fact
that our sample is contemplating a post crisis scenario, as in the aftermath of the subprime crisis
the non-performing loans were reaching maximum levels. Recall Figure 3, where we can clearly

see the descending behavior of this ratio after 2015. As for interest rate metrics and others
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related to monetary policy, we can observe a subtle divergence between them. For starters, real
Euro area 10-year Government benchmark bond yield assumes a negative average value (-
0.712%). The negative average value of the real bond yield may represent the fact that long
term interest rates are higher than short term interest rates, leading to a change in investment
intentions from short term bonds to long term bonds.

Table 2 exhibits the correlation matrix. The correlation coefficient, as we all know, varies
between -1 and 1, being these extreme positions known as perfect negative correlation and
perfect positive correlation. Thus, we call upon this coefficient to evaluate the degree of
association between two variables. So, even if the coefficient is not -1 or 1, the further away it
is from zero and close to -1 or 1, the more correlated the variables are. In this case, and analyzing
the results obtained below, we can see an almost perfect negative correlation between real euro
area benchmark bond yield and HICP (-0.9261). This is the highest correlation among all the
variables and it represents the fact that, as inflation rises, bonds become less attractive to
investors, as their return decreases due to the effect of inflation, leading to a decrease in the

yield curve.

Another statistically significant correlation was found, yet not as strong, between real euro area
benchmark bond yield and NPL ratio (0.5392), which shows that as the yields on government
bonds increase, NPL ratio will also increase. This means that higher bond yields, most possibly
driven by higher interest rates, are associated to financial distress, which leads to more defaults.
Also, fair value changes in hedge portfolios for hedging against interest rate risk and 1-year
Euribor are another statistically significant relationship (-0.5653). This shows that, as Euribor
increases, lower changes in fair value in hedge portfolios for hedging against interest rate risk
will occur. The opposite happens if Euribor decreases. This reflects the fact that hedging against
interest rate risk protects banks from suffering severe consequences when interest rates

increase. Figure 6 also shows this effect.

Overall, Table 2 presents us a set of economic implications to banks, namely that (1) rising
interest rates might lead to increase in financial distress, resulting in more loan defaults, as
suggested by the moderate correlation presented above between real euro area benchmark bond
yield and NPL ratio; (2) the positive correlation between total assets and financial profit or loss
(0.3034) showing the importance of the size on profitability, with larger firms (more assets)
experiencing higher financial outcomes; (3) even small, the correlations between fair value
changes in hedging and return on assets, return on equity and interest rates indicate that hedging

strategies might play an important role in managing profitability and risk.
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4.3 Econometric model

There are several studies around the impacts of monetary policy on bank’s profitability, yet just
a few focus on profitability sensitivity to other factors simultaneously with the interest rate

effect.
This empirical analysis aims to test the following hypothesis:

e Hypothesis 1: profitability is affected by monetary policy, regardless of other factors
such as bank specific factors and macroeconomic factors;
e Hypothesis 2: profitability is impacted by monetary policy along with fair value changes

in hedging to interest rate risk.

As we know, panel data is a type of data collected with the aim to observe particular units over
a specific period of time. This leads us to understand that we are in the presence of a panel data
in this study. This panel data is characterized by a 10-year period, which is considered to be a
short T, and a large set of banks by country, which leads us to a large N. It is a balanced panel
dataset, since we have the same number of observations (N) for the same number of periods
(T). Although it is balanced, there are missing values in some variables, which can lead this to
be an unbalanced panel. Since we are in the presence of a panel data with several banks and
each of them has its own characteristics, with some being possibly invariant over time, we will
focus on a fixed effects model, in order to control for these unobserved invariant factors. Panel
data also has the advantage of, by combining the variables we intend to use in our analysis over
a period, allowing us to predict how those variables are likely to interact in the future, based on
their behavior so far. This means that, by using information from the last 10 years of the

variables described earlier, we will try to predict how they will relate between them in the future.

Now, how are we going to obtain these relationships? By performing regression analysis.
Regression models allow us to determine the relationship between dependent and independent
variables from our panel dataset. The results allow us to understand two effects: (1) the value
of our dependent variable when we know the values of the other variables and (2) the effect of

the independent variables on our dependent variable.

Considering this, our first hypothesis is presented below:

Toe=0letHPBX Y Woetrt@Ze+0p (1)
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TToee: profitability (return on assets and return on equity) by bank and country at time t;

Ot: y-intercept, the minimum profitability;
BXi: X stands for the interest rates to consider in our analysis:

e FEuribor IM
e FEuribor 3M
e FEuribor 1Y

YWhet: W stands for the bank specific control variables, such as:

e Total assets

e NPL ratio
@Zc: Z is the set of macroeconomic control variables:

e GDP
e HICP.

Op: bank fixed effects to capture unobserved factors that vary across banks, but are constant

across time.

With this equation, we intend to analyze the effect of interest rate changes in profitability as

they occur, controlling for bank specific and macroeconomic conditions.

However, we know that sometimes there is a delay in the effects, so what about the effect of
changes occurred in interest rates in previous periods in the current period profitability? To

understand this effect, we ran the below equation:
nbct=a0t+BXt-n+'YWbct+(Pth+eb (2)

Holding all other variables explained above, the change in equation (2):

BXin: X stands for the interest rates to consider in our analysis in n previous periods (n stands

for number of years back):

e FEuribor IM
e FEuribor 3M
e FEuribor 1Y
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For hypothesis 2, we are estimating the following:

o=t PXFOF VechangesHedgingctyWoer @ Ze 0 (3)

Thoee: profitability (return on assets and return on equity) by bank and country at time t;

Ot: y-intercept, the minimum profitability;
BXi: X stands for the interest rates to consider in our analysis:

e FEuribor IM
e FEuribor 3M
e FEuribor 1Y

OFVchangesHedging.: country specific fair value changes in hedging against interest rate risk

at time t;
YWhet: W stands for the bank specific control variables, such as:

e Total assets

e NPL ratio
@Zc: Z is the set of macroeconomic control variables:

e GDP
e HICP.

Oy: bank fixed effects to capture unobserved factors that vary across banks, but are constant

across time.

This model allows us to analyze the determinants of banks’ profitability across different banks
and countries over time, considering the effects of interest rates, fair value changes in hedging

against interest rate risk, bank specific factors and country specific macroeconomic conditions.

However, we also intend to analyze how fair value changes in hedging against interest rate risk
change when interest rates change, and how that overall effect changes profitability. In other
words, is the impact of interest rates on profitability different depending on the effectiveness of

the banks’ hedging strategy? For that, we will estimate the below equation:

=0t BXHOF VchangesHedging+o X*FVchangesHedginge: +yWoet@Ze 0, (4)
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Holding the above variables constant, the change here is:

o X¢*FVchangesHedging.: product between interest rates (Euribor 1M, Euribor 3M and

Euribor lyear) and fair value changes in hedging against interest rate risk.

In the next chapter, we will see how these variables interact and what predictions can we obtain

from the regressions.
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5. Empirical Results

For the purpose of the analysis here on, Total Assets and Fair value changes in hedging for

interest rate risk are natural logarithms.

5.1 Role of monetary policy

In Table 3 and Table 4 we present the results for equation 1 and 2.

Table 3 represents the results of equation (1) presented in chapter 4.3. Recall that the goal here
is to understand how profitability is affected by monetary policy, controlling for other effects,
such as bank specific or macroeconomic effects. By analyzing the results, we can take that 1-
month Euribor has a positive, statistically significant effect at the 10% level on return on assets
when we look at it isolated but becomes statistically significant at 1% level when combined
with bank specific and macroeconomic effects. 3-month and 1-year Euribor also have positive,
statistically significant effects on return on assets, individually and combined with the other
effects. On the other side, if we analyze the effects on return on equity, we can see that all
Euribors have a positive statistically significant effect at 1% level, whether by themselves,
whether when combined with bank specific and macroeconomic effects. Higher interest rates
are associated with higher bank profitability. In the scenarios with bank specific and
macroeconomic effects, we can see that bank specific variables also have statistically
significant effects on profitability: positive effect from total assets and negative effect from non-
performing loan ratio. This last variable is important to recall that banks with higher non-

performing loan ratio tend to have lower profits.

These results imply that, for return on assets, by itself, 1-month Euribor is significant, but
becomes more representative when we analyze also the impact of control variables. 3-month
Euribor, even though with a similar behavior, presents itself as statistically significant at 1%
level even without control variables effect, showing that there is a true relationship between
independent and dependent variables regardless of other effects. 1-year Euribor by itself is
statistically significant at 5% level and when combined with control variables becomes
statistically significant at 1% level. For return on equity, 1-month, 3-month and 1-year Euribor
are statistically significant at 1% level by themselves and combined with the control variables,

showing a true relationship between interest rates and ROE regardless of other effects.
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(1) (2 (3 (4) (5) (6) (7) (8) 9) (10) (11) (12)

VARIABLES ROA ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE ROE
EURIBORIM 0.311* 1.004%** 1.264%** 4.202%%*
(0.189) (0.282) (0.489) (0.677)
EURIBOR3M 0.563%** 0.781%** 1.717%%* 2.251%%*
(0.149) (0.172) (0.385) (0.412)
EURIBOR1Y 0.234%* 0.660%** 1.308%** 2.626%**
(0.105) (0.172) (0.272) (0.411)
log_TotalAssets 0.515%**  0.495%**  0531%** 1.209%**  1,028%%%  1.247%**
(0.155) (0.154) (0.155) (0.372) (0.370) (0.373)
NPL -0.032%*%  -0.019%  -0.034%** 10.169%**  -0.099%**  -0.173%**
(0.012) (0.010) (0.012) (0.028) (0.024) (0.028)
GDP 0.025 0.019 0.042%* 0.091%* 0.053  0.153***
(0.017) (0.017) (0.019) (0.041) (0.040) (0.045)
HICP -0.085%*  -0.062%  -0.145%** -0.170% 0.002  -0.386%**
(0.039) (0.035) (0.048) (0.095) (0.085) (0.116)
Constant 0.798***  0.771***  0706*** -5513*** -5618%** -5915%**  4.Q50%**  4798***  4545%**  .8298 -7.911 -9.749*
(0.064) (0.049) (0.049) (2.119) (2.115) (2.126) (0.167) (0.128) (0.127) (5.087) (5.095) (5.106)
Observations 3,590 3,590 3,590 3,231 3,231 3,231 3,590 3,590 3,590 3,231 3,231 3,231
R-squared 0.001 0.004 0.002 0.008 0.011 0.009 0.002 0.006 0.007 0.036 0.033 0.037
Number of Banks 359 359 359 359 359 359 359 359 359 359 359 359

Standard errorsin parentheses
*%% p<0.01, ** p<0.05, * p<0.1

Table 3: Regression results between the effect of interest rates on profitability
Table 4 and table 5, in turn, show us the results of equation (2) explained in chapter 4.3.

Again, we shall recall that equation (2) aims to analyze the effect of n years lagged Euribor in
profitability. Table 4 considers one-year lags and Table 5 considers two-year lags. If we focus
on Table 4, we can observe that lagging for 1 year, with no other effects, does not bring a
statistically significant impact on return on assets. However, when analyzed together with the
control variables, 1-year lagged 1-month and l-year Euribor become positive, statistically
significant to the model. When we turn our attention to return on equity, we observe that 1-year
lagging of the three maturities is negative, statistically significant without the effect of the
control variables and positive with their effect. Specifically for 3-month Euribor, it becomes

positive, statistically significant at 1% level when combined with the control variables.

Turning our attention to Table 5, now lagging interest rates for two years, we can see that,
individually, they have a negative, statistically significant effect on profitability. However, in
this case, when we add the effect of bank specific and macroeconomic variables, only 3-month

Euribor remains statistically significant at 1% level, but still negative.
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES ROA ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE ROE
L.EURIBORIM -0.185 0.798* -2.418%** 3.554% %
(0.212) (0.413) (0.515) (0.994)
L.EURIBOR3M -0.215 0.100 -2.019%** 1.371*
(0.169) (0.322) (0.411) (0.776)
L.EURIBOR1Y -0.175 0.567* -1.908*** 3.163% %+
(0.158) (0.341) (0.383) (0.822)
log_TotalAssets 0.470%%*  0.429%**  0.464*** 1.025%%%  0.856%*  1.040%**
(0.155) (0.154) (0.155) (0.373) (0.370) (0.373)
NPL -0.024* -0.008 -0.022* 0.138***  -0,080%**  -0.146***
(0.013) (0.010) (0.013) (0.031) (0.024) (0.031)
GDP 0.005 0.014 0.002 0.003 0.075 -0.019
(0.017) (0.020) (0.017) (0.041) (0.049) (0.042)
HICP 0.012 -0.009 0.019 0.251%%*  0.181**  0.317%**
(0.035) (0.034) (0.038) (0.085) (0.083) (0.092)
Constant 0.684%**  0.706***  0.729%**  -5213**  -5030**  -5361**  4.110%%*  4.490%**  4.703***  -7.048 -6.342 -8.093
(0.076) (0.056) (0.052) (2.120) (2.119) (2.128) (0.184) (0.136) (0.126) (5.106) (5.109) (5.122)
Observations 3,231 3,231 3,231 3,231 3,231 3,231 3,231 3,231 3,231 3,231 3,231 3,231
R-squared 0.000 0.001 0.000 0.005 0.004 0.005 0.008 0.008 0.009 0.027 0.024 0.028
Number of Banks 359 359 359 359 359 359 359 359 359 359 359 359

Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

Table 4: Regression results between the

effect of interest rates lagged by one year on

profitability
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES ROA ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE ROE
L2.EURIBOR1M -0.476* 0.057 -3.758*** 0.831
(0.246) (0.488) (0.573) (1.132)
L2.EURIBOR3M -0.605*** -0.863*** -2.556*** -2.354***
(0.202) (0.269) (0.474) (0.624)
L2.EURIBOR1Y -0.331* 0.253 -2.831%** 1.250
(0.191) (0.397) (0.446) (0.922)
log TotalAssets 0.646*** 0.667*** 0.664*** 1.325%** 1.341%** 1.382***
(0.190) (0.187) (0.191) (0.441) (0.434) (0.442)
NPL -0.009 -0.000 -0.016 -0.107***  -0.067***  -0.125***
(0.015) (0.011) (0.016) (0.036) (0.025) (0.037)
GDP 0.011 0.049** 0.009 0.031 0.140%** 0.023
(0.018) (0.021) (0.018) (0.042) (0.049) (0.042)
HICP -0.015 -0.067* -0.008 0.153* -0.005 0.172**
(0.037) (0.039) (0.038) (0.087) (0.090) (0.087)
Constant 0.626*** 0.689*** 0.745*** -7.986%**  -8.458*** -8 192%** 3.899%** 4,558*** 4.849%** -12.396**  -13.424**  -13.205**
(0.080) (0.059) (0.058) (2.596) (2.588) (2.613) (0.186) (0.139) (0.135) (6.024) (6.002) (6.064)
Observations 2,872 2,872 2,872 2,872 2,872 2,872 2,872 2,872 2,872 2,872 2,872 2,872
R-squared 0.001 0.004 0.001 0.006 0.010 0.007 0.017 0.011 0.016 0.032 0.037 0.032
Number of Banks 359 359 359 359 359 359 359 359 359 359 359 359

Standard errorsin parentheses
***p<0.01, ** p<0.05, * p<0.1

Table 5: Regression results between the effect of interest rates lagged by two years on

profitability

Overall, if we lag interest rates for one year, we can observe that this has a more significant
impact on return on equity (individually and combined with control variables). The change from
negative to positive impact when control variables are added to the model may be explained by
total assets, as they are indicators of banks’ size, showing that larger banks may have the ability
to manage or absorb the increase in costs associated with the increase in interest rates. By

including the non-performing loan ratio in the model, we are adjusting also to the quality of the
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portfolio. We know that, when interest rates rise, the cost of borrowing will also increase and
thus, more defaults will occur. This has a negative impact on profitability. However, if banks’
remaining portfolio is of high quality, banks might also profit from the increase in interest rates,
which explains the shift from negative to positive impact in lagged interest rates after adding
the control variables. When lagging for two years, the effect of interest rates on profitability is
predominantly negative. The difference in the results between lagging for one year and for two
years can be explained by many factors associated with banks’ regular activity, but one factor
that may impact the main asset of banks is borrowers’ behavior. In higher interest rates
environment, borrowers may become cautious by delaying investments or reducing borrowing
and the full impact of this behavior is not immediately reflected in banks’ profitability, but after

two years the economy has already adjusted and these effects materialize.

When we observe the R-squared values for both models we see that in both they assume very
low values, meaning that this model only explains a small part of the effects that profitability
suffers when we lag interest rates for one and two years (Table 4 and Table 5). However, R-
squared assumes slightly higher values in Table 5, when we lag interest rates for two years.
Even though the difference is small, we can infer that interest rates from two years ago have a
somewhat stronger explanatory power on the profitability of the current year than interest rates

from the year before.

5.2 Role of monetary policy along with fair value changes in hedging to interest

rate risk

We will now analyze the results of equations (3) and (4). Now the goal is to understand how
profitability varies with monetary policy along with fair value changes in hedging to interest

rate risk.

Table 6 presents the results of equation (3) presented in chapter 4.3. As we can see, all the
maturities of interest rates are positive, statistically significant at different levels, with stronger
impact on return on equity. When combining other factors, they all become positive, statistically
significant at 1% level. However, when we analyze the effect of fair value changes in hedging
against interest rate risk, we notice that it is not significant to the model for return on assets.

For return on equity, it becomes negative statistically significant at 5% level when analyzed
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together with 3-month Euribor. Despite the fact that hedging has the goal of reduzing risk, the

negative coefficient that it has may mean that it lowers the potential returns, as effective hedging

may reduce the potential for unexpected gains from favorable interest rate movements.

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES ROA ROA ROA ROA ROE ROE ROE ROE ROE ROE
EURIBORIM 1.072%+* 1.264%** 3.877%++
(0.326) (0.489) (0.782)
EURIBOR3M 0.779%*+ 1.717%%* 1.913%**
(0.180) (0.385) (0.433)
EURIBOR1Y 0.234%* 0.742%%* 1.308*** 2.418%**
(0.105) (0.202) (0.272) (0.486)
log_FVChangeHedge 0.006 -0.000 0.011 -0.037  -0.080**  -0.029
(0.015) (0.013) (0.015) (0.035) (0.032) (0.036)
log TotalAssets 0.513***  0.495%**  0.530%** 1.218%%%  1,009%*%  1.250%**
(0.155) (0.154) (0.155) (0.372) (0.371) (0.373)
NPL -0.032%%* 0,019  -0.035%** 0.168%**  -0.113%**  -0.171%**
(0.012) (0.010) (0.012) (0.028) (0.024) (0.028)
GDP 0.024 0.019 0.042%* 0.096%* 0.073*  0.151%*+
(0.017) (0.017) (0.019) (0.042) (0.041) (0.045)
HICP -0.080* 20062 -0.142%** -0.205%*  -0.119  -0.395%**
(0.042) (0.040) (0.048) (0.100) (0.097) (0.116)
Constant 0.798%**  0.771%**  0.706*** -5545%** .5E17***  -6,022%%*  4.950%%*  4.798***  A4545%**  -8.107 -7.681 -9.477*
(0.064) (0.049) (0.049) (2.120) (2.116) (2.131) (0.167) (0.128) (0.127) (5.090) (5.091) (5.117)
Observations 3,59 3,59 3,59 3,231 3,231 3,231 3,59 3,59 3,59 3,231 3,231 3,231
R-squared 0.001 0.004 0.002 0.009 0.011 0.009 0.002 0.006 0.007 0.037 0.035 0.037
Number of Banks 359 359 359 359 359 359 359 359 359 359 359 359

Standard errorsin parentheses
**%n<0.01, ** p<0.05, * p<0.1

Table 6: Regression results between the effect of interest rates and hedging against

changes is interest rate risk on profitability

The difference between Tables 6 and 7 is that in Table 7 we compute the product of interest
rates and fair value changes in hedging against interest rate risk, aiming to understand how fair

value changes in hedging against interest rate risk react to changes in interest rates and how it

affects profitability.

From the results below we can understand that the relation between 3-month Euribor and
hedging is the only one with a statistically significant effect, which turns out to be negative.
This negative impact may be a reflection of what has been explained above, namely the fact
that hedging stabilizes earnings. Also, the variable of fair value changes in hedging against
interest rate risk presents to be negatively statistically significant in model (11), when related
to 3-month Euribor. This negative effect may be a reflection of the costs of hedging
outweighting its benefits and consequently, eroding shareholders’ gains. Once again, when we
analyze the R-squared, we can understand that the model only explains a small part of the

profitability.
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(1) (2 (3) (4) (5) (6) (7 (8) (9 (10) (11) (12)
VARIABLES ROA ROA ROA ROA ROA ROA ROE ROE ROE ROE ROE ROE
EURIBOR1M 0.311* 1.201** 1.264*** 3.452***
(0.189) (0.534) (0.489) (1.281)
EURIBOR3M 0.563*** 2.131*** 1.717%** 3.545***
(0.149) (0.417) (0.385) (1.004)
EURIBOR1Y 0.234** 0.896*** 1.308*** 2.177***
(0.105) (0.322) (0.272) (0.774)
EUR1M_FVChangeHedge -0.014 0.047
(0.046) (0.111)
EUR3M_FVChangeHedge -0.119%** -0.144*
(0.033) (0.080)
EUR1Y_FVChangeHedge -0.022 0.035
(0.036) (0.086)
log FVChangeHedge 0.003 -0.004 0.012 -0.028 -0.084*** -0.030
(0.017) (0.013) (0.015) (0.041) (0.032) (0.036)
log TotalAssets 0.516***  0.530***  0.535*** 1.209%**  1.141%**  1.242%**
(0.155) (0.154) (0.156) (0.373) (0.371) (0.374)
NPL -0.031** -0.022** -0.033*** -0.171***  -0.117***  -0.175***
(0.012) (0.010) (0.012) (0.029) (0.024) (0.030)
GDP 0.025 0.039** 0.046** 0.093** 0.097** 0.145***
(0.018) (0.018) (0.020) (0.042) (0.043) (0.047)
HICP -0.083* -0.137***  -0.159*** -0.194* -0.209* -0.368***
(0.043) (0.045) (0.056) (0.104) (0.109) (0.134)
Constant 0.798***  0.771***  0.706***  -5575***  -5996***  -6.146***  4.950***  4798***  4.545*** -8.006 -8.137 -9.283*
(0.064) (0.049) (0.049) (2.123) (2.114) (2.141) (0.167) (0.128) (0.127) (5.096) (5.095) (5.141)
Observations 3,59 3,59 3,59 3,231 3,231 3,231 3,59 3,59 3,59 3,231 3,231 3,231
R-squared 0.001 0.004 0.002 0.009 0.016 0.010 0.002 0.006 0.007 0.037 0.036 0.037
Number of Banks 359 359 359 359 359 359 359 359 359 359 359 359

Standard errorsin parentheses
**% n<0.01, ** p<0.05, * p<0.1

Table 7: Regression results between the effect of interest rates and hedging against

changes in interest rate risk (isolated and combined) on profitability
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6. Conclusion

The purpose of this paper was to understand the relationship between interest rates and
European banks’ profitability. According to the main results, we can take that interest rates
assume statistically significant positions in the regression models estimated, meaning that there

is a strong relationship between interest rates and profitability measures of European banks.

When looking at the impact of monetary policy by itself on profitability, we can take that
interest rates do have a positive, strong influence on profitability by themselves. When
combined with other variables, such as total assets or non-performing loan ratio and
macroeconomic variables this influence becomes stronger. We could also see that interest rates
from previous periods still influence profitability, but negatively, in the current period of
European banks when lagged for one year. In this situation, the effect is negative with no control
variables. When we add the control variables, the effect becomes positive. When lagging for
two years, we notice that the effect becomes positive only for 1-month and 1-year Euribor. This
probably happens due to the different maturities of assets and liabilities of banks, as previous
years’ operations may still impact current years’ balance sheets. It can also happen due to the
hedging strategies that banks adopt to manage interest rate risk and changes in their business
models. It was also possible to observe that the impact on return on equity reveals to be higher

than on return on assets.

On the other side, when we take a look at the impact of monetary policy along with fair value
changes in hedging to interest rate risk, we take that interest rates do have a strong relationship
with profitability, but the effect of fair value changes of hedging against interest rate risk does
not significantly influence this model, except when we combine the effect of fair value changes
in hedging against interest rate risk with 3-month Euribor, where it has a negative statistically
significant effect. This was associated to the fact that, at some point, hedging strategies stabilize

earnings, not allowing to maximize profits when certain opportunities show.

Overall, from the regression models estimated we can conclude that interest rates are a strong
influence in profitability measures, assuming positive and negative influence in different
situations. Yet, as in all models, there are limitations in this analysis, being one of them the fact
that not all banks have information available for all periods. For future studies, it would be
interesting to study this same effects, but already with data representing this current period of

positive and higher levels of interest rates, combining with other indicators that would allow to
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capture other aspects regarding banks’ structure and business plans. It matters to remember that
regulatory measures and monetary policies imposed by regulators and central banks can happen
at any time and thus, impact profitability regardless of the banks’ strategy previously designed

without consideration to such changes.

Finally, it is also important to state that the conclusions taken from this analysis are based on
the results given by the models estimated and it is important to keep in mind that changes in
market and country variables might influence the conclusions observed in these econometric

models.
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Appendices

Variable Definition/measure

Total Assets Total assets (million Euros).

ROE Return on equity (%); profitability relative to shareholders'
equity.

ROA Return on assets (%); profitability relative to return on

assets.

Bank Variables
Financial Profit Loss

Financial profit or loss (million Euros); the difference
between revenue generated from banks' assets and the
expenses associated with payingits financing liabilities.

NPLRatio Gross non performing loansratio (% of total loans).
FvchangesHedging Fair value cha.nges of hedged items in portfolio hedge of
interest rate risk (thousand Euros).
GDP GDP growth rate (%): indicator of economic health of each
Macroeconomic coutry; represents each country business cycle phase.
Varibles Harmonised Index of Consumer Prices (%); measures the
HICP change over time in prices of consumer goods and services
acquired, used or paid for by euro area households.
Real Euro area 10 year Government Benchmark bondyield
RealEABenchGovBond (%); composed of an average of observations through the

period.

Financial EURIBOR1IM

Euribor 1 month (%); composed of an average of
observationsthrough the period.

Variables
- o
EURIBOR3M Euribor 3.months (%); compo.sed of an average of
observationsthrough the period.
X o -
EURIBOR1Y Euribor 1year (%); composed of an average of observations

through the period.

Table 8: Variables definition

38



A1unod Aq SI[qBLIBA JY) JO SANSNB)IS Arewwing :¢ d[qeL

0 LSE0 €10 191°¢C 6 GES'ST 0 919§ 8L0VT viv'L S0S°'SS 000000ST XenW

0 6V5°0- 199°0- 9/T'0 €0- v98°T- 0 i LS¥0€- 100°0- £00°0- 690°9VE 6 Ul

0 1220 60°0 1eeT ST 696 0 6807 0 8G¢C'e SvSot 000ZETT Gzd

0 evT0- v3€e°0- 286'0 [ 69 0 LT6'T S'LLTT- §68°'T LSY'CT 0T€699 osd eluo1s3
0 6¢€°0- €0v°0- cvso €0 ¢S 0 €ee’tT STV 1T- vLS0 c99'e 61c¢cee ged .

0 6¢€0 6920 €90 6¢8¢ 8v8'Y 0 74 05'6¢86 £18°T 8¢0'TT 619¢SLY as

0 8L0°0- 9¢C0- LL6°0 4 LEEL 0 069C 6°09T 9- 9Cre €eLet O0TTTLS¢C uesap

0€ 0€ 0€ 0€ 0€ LC 0€ 0€ 0€ 0€ 0€ 0€ N

0 LS€E0 1€T°0 191°¢C 6 LTL 0 G568 9686/89 6¢v'0 ol 000000 99¢ XenW

0 675°0- 199°0- 9/T°0 €0- 9¢0°¢- 0 181°C L9V TL0T- 695°0- 8€E9T- 00000082t Ul

0 12C0 ¥60°0 1t ST veev 0 655'9 8TE0LLT 91€°0 6929 000000 €CC Gzd

0 E€vo- Ge0- 860 [ 8r'e 0 L0LC 0 L0C°0 [4:n74 000000 16T osd fuewien
0 6¢€°0- €0v°0- crso €0 800°¢ 0 19¢€°C 0 6510 c9ce 000000 59T ged

0 6¢€0 6520 §€5°0 €28'C L9€°C 0 Lov'e 6€LL0C¢C 60C°0 0109 000000 & as

0 8L0°0- 92C0- L1670 [4 8€5'E 0 voTv 0CS8ITT 181°0 €0Cy 000000 96T uesp

0€ 0€ 0€ 0€ 0€ Le 0€ 0€ 0€ 0€ 0€ 0€ N

816 T0E £LS€°0 1€T°0 191°C 6 G80°TT 8VEvET 8¢8'LY 66T c09'1e 0'SS ¥82°0e81 XenW
GCECE9T- 6v5°0- T95°0- 9LT°0 €0- [44 ey 90L°€€6- 0 T96°'T- e0v's Sv'Le G08'/8T T Ul

cee sy 1¢C0 60°0 1cct ST 6669 L99°LE 9/8°€E 06¢°0- £€99'8¢ SL°0S €CeerLt Gzd

L6 08- evrro- Ge0- 860 [ ¢sT9 9§¢'GY- 10'1¢ 901°0- 8G/°S¢ Crasid 96L'v6C T 0sd  ongnday
6E8TvC- 6¢€°0- €0v°0- crso €0 80L°€ ¢09°€0¢- LYT'9 €5¢'T- | Y2414 £90°vY ¢6CTLeT Ged yoazd
G'GE6 965 eo0 69C°0 ¥SS°0 1€6°C 9ey'e 8LT'6VE 808'LT 8v0'T 9€9'9 SL8'L vrS15¢ as

C'1e1 €8¢ 8L0°0- 9¢¢’0- LL60 [4 Lve'S 66'65T- ¢S5°0C 89Y°0- 906'v¢ 9LT oY T6€6Cr 1 uesp

0t 0t 0T 0T 0t 6 0T 0T 0t 0t 0T ()3 N

0 £S€°0 0€T'0 191°C 6 £€98°¢Ct 0 £9€°[9 €89 1€C 165°C 61T 9V 00000481 XenW

0 6750~ T9S5°0- 9LT°0 €0- Yov'L- 0 91C's 8y evl- 20C'T- 9T6'Ce- L1¥78959 Ul

0 1220 600 1cct ST €€6'9 0 €¢6'99 191 1¢ vesT 98L've 00000T 9T Gzd

0 erro- ¥GE0- 2860 [ Gee'9 0 £L18CE S'Gry LE- G88°0 66L°€T 168/5¢8 osd snidfo
0 62€°0- €0v°'0- vso €0 60°€- 0 0eevT 88,001~ 110 12T €LELBEL Ged

0 re0 69¢°0 vss0 1€6C 9€8'9 0 6v6'€C v'6¢y 80T 9Tt S0T°0C S6EV6S v as

0 8/0°0- 9¢e’0- LL6°0 4 018'¢ 0 YL ve 68'€9G LT~ 20480 [43%4" 000005 0T ueap

0t 0t 0T 0T 0t 6 0T 0T ()2 ()2 0T 0t N
00000€CT LS€°0 0€T°0 191°C 4] 2ot Vi8'1Zrs 1898 V'9LG L6T GST'ST TLLES S0V 68¢8 XeW

000000 TT- 6V5°0- 199°0- 910 €~ SvLe- Evy'cLES- 80C'E 856°50¢€- L'e- 6v°0T- LET'TOLT Ul

8C¢E V968 1220 60°0 1ceT ST 6v0'Y ceLYI8 9’9 S've1ee €L GE49'9¢ S9/LLY1C Gzd

6EL89V L e o- G€°0- 2860 [ G8e'e Siv'8 wev 9Ivr'1e ¢L9°0 68T°1T 6'€86 1€8 osd wniBieg
6610509 6¢€°0- €0v°0- cvso o LLSC 8vece voL'e S6E0°'TL- 280°0 v6e’L cre8ee e ged .
1OV S9T 9 8¢€0 65¢°0 ¢es’o 918¢ 169°¢ 8E€9'9¥TC  6€6'T 86806 7 6rey 8L¥'9T €468¢coc as

61 ¢rl 9 8/0°0- 9¢¢'0- L/6°0 4 ovLe 6817'669 L62°S 99'L/EVC €v0'e 99€°LT ¢0CvIST uesap

oy oy [i% oy oy 9e oy oy oy oy oy oy N

SuIBPaHsaZUBYIAS ATHOEIYNT WEHOEIYNT WTHOEIYNI Puogrogyduagydleay 1dN dOIH dd9 Ssojoidieldueuly vod J0d  siessyielol

39




()u0d) A1punod Aq SI[qBLIBA JY) JO SASIB)S Arewming :6 d[qeL

96L 10V LSE0 €10 191°¢C 6 L08'VE 607°0 16207 ¥60SSES o't 149°0C 000000641 XenW

0 6V5°0- 199°0- 9/T'0 €0- (4444 0 186'E 1€C€96 L~ LIV'T- 169°0¢- 9'v/89EY Ul

128 50€ 1220 60°0 1eeT ST G/9'ST 870°0 2¢9e'Te ceecve LE2°T 9e'1T 00000T 16 Gzd

§'v¥808S evT0- v3€e°0- 286'0 [ 95€'6 15000 vL0'8 €0C’LTSS S€L0 L29v T€6TE69 osd puelal]
19971 6¢€°0- €0v°0- cvso €0 20e's €000°0 TLS°L 9/¢ 6420 Elra4 €99¢ert ged

L'V6L1ST 6¢€0 6920 €90 6¢8¢ 9416 8600 ¢86'TT 9/C€9LT €9/°0 LVS'8 000009 65 as

8'€€98¢1 8/0°0- 9¢¢'0- L/6°0 4 ¢eq'Tt 1500 8I¥'ST A7 TA 6€9°0 ¢e6'S 000 00S ¢ uesap

0€ 0€ 0€ 0€ 0€ LC 0€ 0€ 0€ 0€ 0€ 0€ N

0 LS€E0 1€T°0 191°¢C 6 v0L'6T 0 €L 0e L0°S0L 67 6v1°0€ 915°0¢ €'8LL6VT XenW

0 675°0- 199°0- 9/T°0 €0- 9/G°T 0 £99°¢ £80°69T T- ¢9G°T- £96°¢C- ¥0'91G 89 Ul

0 12C0 ¥60°0 1t ST Ly'0T 0 169'TC 89V'LTL 806°'T 116'T CLBTVET Gzd

0 E€vo- Ge0- 860 [ 8LC'8 0 9969 JASCR=1) §66€°0 8v'0 <'LL8LOT osd fue3uny
0 6¢€°0- €0v°0- crso €0 VL9V 0 L9T'Y 8/€°L6C- G/0°0- §/0°0- v2'198¢€6 ged

0 ve0 6920 3890 1€6°C 16C°G 0 47" LT°GG9 6T v0Lv'6 /9’6 80'9€9 8¢ as

0 8L0°0- 92C0- L1670 [4 669'8 0 8EC'ET TCo'ereES Tov'e 80€'¢ 9481 80T uesp

0t 0t 0T 0T 0t 6 0T 0T (1) [0 0T 0T N

0 £LS€°0 1€T°0 191°C 6 v8'€Tl 0 ¥88'€S T00°TET 608'9¢ £€8'SY 000000STT XenW

28291~ 6v5°0- T95°0- 9LT°0 €0- 0t- €0C°€6- 1626 8vS§'e- §eL'9E- veLvy- 8¢'96¢€ Ul

0 1¢C0 60°0 1cct ST [44%4 0 19€'18 0 680 6¢v'0T 00000T £9 Gzd

0 evrro- Ge0- 860 [ oo 0 JAZA 44 0 [4%4l) a8y'e 8raIvril osd

0 6¢€°0- €0v°0- crso €0 C¢LY'T- 0 L¥0'TE 0 €¢C0- 8€C¢C- 2'€99 0ve ged 899319
6€°GST 67 92e’0 LST0 8250 66L°C csP'9 61707 9GG'ST 98¢'81 688'9 867'ST 000002 OF as

¥'¢8C9t- 8L0°0- 9¢¢’0- LL60 [4 6¢T'T 18T°T- £v0'8E 9¢cLe 69€9°0 19L°T 000 00€ 0E uesp

08 08 08 08 08 cL 08 08 08 08 08 08 N

000 006 S £S€°0 1€T°0 191°C 6 166°L §60°0 vov'9 000 00€ ¢ [43 4 ¢S99y 000000067 T XenW

000002 017~ 6750~ T9S5°0- 9LT°0 €0- ST16'7- 6L0°0- sov'e €61 18C€- 166'8C- cLSee- £85'980€ Ul

0 1220 600 1cct ST Srie 0 048'S €L°1¢5¢1 T06°S 174%] ¢'866 8EL Gzd

0 erro- ¥GE0- 2860 [ evee 0 1o 4 66EVIS L1€°0 61EY £2€ /8¢ osd souely
0 62€°0- €0v°'0- vso €0 ST 0 €L8'¢ 0 TST°0 20Tt L0°Tr90T Ged

§.0¢666 S¢e0 LSC'0 8¢50 S6L°C eer'e 6100 860°T c6v 6485 [4%A 8vv'6 000000 91¥ as

LLL60E€C 8/0°0- 9¢e’0- LL6°0 4 vive 000 STLY 0/698¢1T 090°¢ [474°} 000000 48T ueap

00T 00T 00T 00T 00T 06 00T 00T 00T 00T 00T 00T N

c6eL8T € LS€°0 TET0 191°C 4] ¢ST'0T 96T'vCe 281'9T 9€8'1EE 808'9T 19€°29 0000000081 XeW

0v6 SS¢ L- 6V5°0- 199°0- 910 €0- LST°0T- 691°905- €507 0 S€L°G- 89V°'9L- 986¢CT Ul

6 LETC 1220 60°0 1ceT ST Sov'y §18C 906°0T 0 LyS0 vor'9 L/2€60L Gzd

9668SE€ T e o- G€°0- 2860 [ 605°€ 8110 v68°'S 0 vreo socy 80909€T osd uleds
0 6¢€°0- €0v°0- cvso €0 69T°T 0 90LY 0 9s1°'0 619'T 696 98T ged :
S6€cCLLC veeo 952’0 9¢s'0 €8L°C LSE°S £66¢CE 60y C06°eT 9011 Tes'8 000000 ¢8T as

1°€56 997 8/0°0- 9¢¢'0- L/6°0 4 6v8'C 660°¢ LL6°L ¢00'T [4%=10) var's 000006 8¢ uesap

016 016 016 016 016 618 016 016 016 016 016 016 N

SuIBPaHsaZUBYIAS ATHOEIYNT WEHOEIYNT WTHOEIYNI Puogrogyduagydleay 1dN dOIH dd9 Ssojoidieldueuly vod J0d  siessyielol

40



()u0d) A1punod Aq SI[qBLIBA IY) JO SASIB)S Arewwing :¢ d[qeL

000 00T OF LSE0 €10 191°¢C 6 Y0101 Tv891 TL1°9 9¢'9¢6 88 SS0°T 1T 000000 876 XenW

000009 S¥- 6V5°0- 199°0- 9/T'0 €0- ¢e0e- crey- 11ce 0 8€C°0 ve0'e 898¢681 Ul

000 00€ e 1220 60°0 1eeT ST 8¥0°'S v v6¢'s 0 VS0 91v'6 000000 £28 Gzd
0000097 evT0- v3€e°0- 286'0 [ 8LY'E 8€0°0 ey 0 6¢r'0 99/'9 00000422 osd SpUBLIBYION
0 6¢€°0- €0v°0- cvso €0 89T 0 €8EY 0 veo Le6'e 1969906 ged

000 00T S¢ 6¢€0 6920 €90 6¢8¢ 0€s'e Y'Y 680 9€'896 ¢¢ 610 168C 000000 S0 as

00000T ¥T 8/0°0- 9¢¢'0- L/6°0 4 1/.6°€ 66L'T 2997 ¢S8'61Iv L 610 L9 000000 62 uesap

0€ 0€ 0€ 0€ 0€ LC 0€ 0€ 0€ 0€ 0€ 0€ N

0 LS€E0 1€T°0 191°¢C 6 61GVT 0 L2591 L85V C1S LLV'L 689'vY 000000 ¢S XenW

0 675°0- 199°0- 9/T°0 €0- €299~ 0 9rT's 9991~ 1coe- eet- 8¢S'TLT Ul

0 12C0 ¥60°0 1t ST 8ECET 0 691'6 280686 T 9LLT 6EL°L S'eriveL Gzd

0 E€vo- Ge0- 860 [ LEB'6 0 cLy'8 0 €90 TeLy [Sa44%°%44 osd

0 6¢€°0- €0v°0- crso €0 vi8'L 0 LL9L 0 0 0 6'EWTLT ged NN
0 8¢€0 6520 €50 918'C 8v6'S 0 80v'€ L1°/9018 80T'C 2998 6€9€9T 8 as

0 8L0°0- 92C0- L1670 [4 620'6 0 €Ir'e 6T T6LVT 6€C'T €95V €8T TLLT uesp

ov oy or or oy 9€ ov ov oy oy ov oy N

£SEE0S £LS€°0 1€T°0 191°C 6 ovret 681°0 11¢°6 LVEST 6200 T8t (A4 ¥13) XenW

890 v¢S- 6v5°0- T95°0- 9LT°0 €0- 18€°€ 89¢°0- 0/6C L6'V8LS €00°0 £90°0 766 /961 Ul

90961¢ 1¢C0 60°0 1cct ST eSS 880°0 €61y S86 7T §¢0°0 TeveT ¢c010SS Gzd

§ree9ct evrro- Ge0- 860 [ cery 6200 8cr'e 8TCET [440) vLL0T L9EETOE osd inoquiaxm
£2€69 6¢€°0- €0v°0- crso €0 687'¢ €100 €90°¢ 7998 ¢100 £0°0 G9T 199¢ ged

£°0TT 65¢C eo0 69C°0 ¥SS°0 1€6°C 60L'C L1T°0 ¢SL0 T86'€T9€ 800°0 E€ET’L 800GV T as
€vrreort 8L0°0- 9¢¢’0- LL60 [4 69¢'S §¢0°0 STL'e 8'000¢T 6100 €898 0E6 768 ¢ uesp

0t 0t 0T 0T 0t 6 0T 0T 0t 0t 0T ()3 N

0 £S€°0 1€T°0 191°C 6 LEE°6T 0 6€0°8T v0C'TTC 2950 SIT'T 6'€5G cov XenW

0 6750~ T9S5°0- 9LT°0 €0- £98'T 0 veee [45a%4 999°0- vve- ¢'Gr6 0T Ul

0 1220 600 1cct ST £0L'8 0 ccL'e 6'/8 £9C°0 2¢9L'0 T'SLLSYY Gzd

0 erro- ¥GE0- 2860 [ €¢e9 0 8¢6'L 60L'VS £10°0 G€0°0 €'€¢C6EC osd ewenyIn
0 62€°0- €0v°'0- vso €0 12194 0 STT'9 eI’ ov 900°0 8000 L7198 09T Ged ’
0 re0 69¢°0 vss0 1€6C 60v°'S 0 Sv0'S [ALWAS] 61€0 €107 6'6CS 1ST as

0 8/0°0- 9¢e’0- LL6°0 4 68€°L 0 166'8 29e'8L 8v0°0 9200 £1568¢C ueap

0t 0t 0T 0T 0t 6 0T 0T ()2 ()2 0T 0t N
6802006 LS€°0 TET0 191°C 4] 869'6 €€°/85Y 918'G¢ Sv9'96 v16°LS 6v.'38 000000¢2ST XeW

000 00T €¢- 6V5°0- 199°0- 910 €0- LEG°L- LE'C9T0C- 60v'Y LTV~ vLv'8¢- 6v6'8L- eoOvrLT Ul

8/G/99S 1220 60°0 1ceT ST e 9IT’LT SE0'VC 0 8G5°0 Gev's £08¢Sv1 Gzd

ov98r8 e evT0- v3€e°0- 286°0 [ 1987 60C'9 8LCVT 0 6¢€0 Sov'e 2598209 osd fex
0csce0¢e 6¢€°0- €0v°0- cvso €0 6060 LEOT 8LLL 0 [ZAN0) (4120 84T G€C ged

8TT 7958 veeo 952’0 9¢s'0 [4:7x4 SLCY ¢Le 0SS vor'8 8/T°GT S8L°T 69€9 G2090T L as

Ccv88L61 8/0°0- 9¢¢'0- L/6°0 4 916’1l 9/8°LT G8e'ST 988°0- €L€°0 68€'¢ 8189961 uesap

0161 0161 0161 0161 0161 6TLT 0161 0161 0161 0161 0161 0161 N
SuIBPaHsaZUBYIAS ATHOEIYNT WEHOEIYNT WTHOEIYNI Puogrogyduagydleay 1dN dOIH dd9 Ssojoidieldueuly S1assy]e10L

41



()u0d) A1punod Aq SI[qBLIBA IY) JO SASIB)S Arewming :¢ d[qeL

42

861 LS€°0 1€T°0 91°C 6 99¢€'6 LL67CVT sLT §¢r0- L6T'Y ¢60°LC L¥9'60S T XeW

66€ 001~ 6v5°0- 195°0- 9LT°0 €0- v0°'T- ceg8Le- 0 [44: 0% €89°0- €9E'v- 9EY'9TL Ul

ovLL 1ceco v60°0 1cet ST LYT'9 Sov'8 el 61€°0- 14 veLTt 6vL e T Gzd

§'6gIee evT0- ¥S€e°0- ¢86°0 [ §S99'Y vsee 56 6¢L°0- 1.0 cLO0Y €Le0ceT osd epiEndls
14 6¢€°0- €0v°0- crso €0 [447a" §S70°0 €8L'8 8¢€'T- o9Cr'o §6'C SET'VV6 ged :
TvLy1ST weo 69¢°0 4890 1€6C 6€T'e 8LEV0T 86V €90 cor't §¢C'6 65.°98¢ as

8°'/68¢C1- 8/0°0- 9¢¢’0- L/6°0 4 [N 74 v0¢'6- 6v¢'0tT 6¥8°0- 890'T 059 JARRATAY Uuesay

0T 0T 0T ()2 0T 6 0T [0)2 0T 0T 0t 0T N

e sv9 L5€°0 TET0 T91°C 4] €86'8 188'79ST  088'T £9869Y 9 61E'V6 6€8'G6 000000 £6C XeW

L9L EEE V- 6v5°0- 195°0- 9LT°0 €0- 612°0- 618°68.- 68€°0 '¢v6 981- 19¢'ve- 6V6'SL- LLT'ELE Ul

¢Ss gey 1¢eo ¥60°0 1cet ST 90£'9 S9/L'T cLLT 89T°'19¢ 869'¢ 968'9¢ 9LV VIT L Gzd

619661 evTo- vS€°0- 286°0 [ LISV 9€0'0 8/0°T 0 €eL°0 [4AVAN Vvl Sve ogd uspams
0 6¢€°0- €0v°0- vso €0 8¢9'¢ 0 6580 ov6'Se- TLE°0 869 91959 ¢ ged

c9g00v T 92e0 LGS0 62590 108C 10LC 996'vLC 0€5°0 VLLOVTT 13244 ¢0c’'se 000 004 99 as

£9e9¢ve- 8/0°0- 9¢¢’0- L/60 4 108V 69G°LY 8¢C'l 116568 ccr's 902°0C 000 009 8¢ Uesiy

0L 0L 0L 0L 0L €9 0L 0L 0L 0L 0L 0L N

9€6 ¢9T LSE°0 1€T°0 191°C ¢6 L91°¢Ct LOv'e o'1e 0 vLvL 99685 0000006T¢C XeW

8/6¢CLY- 6v5°0- 195°0- 9/T'0 €0- €9v'9- €9°L- v8e'L 0 it 88/'85- S/¢19 Ul

899 ¢€¢CT 1¢eco ¥60°0 1cet ST 140G creon V56T 0 860'T 186 8GEVLT L Gzd

00S0TT EvT0- vS€°0- 286°0 [ Yoty 960°0 €ceee 0 €70 ciLY S'v/L2908 osd

LE66L 6¢€°0- €0v°0- vso €0 c0S'T 2000 60V'TT 0 00 8G€0 §'G9¢E 8GE ged tednuiod
TSIy LLT v2eo 9420 14290 98¢ ovs'v 6v.0 Eledd 0 80C 88T 000 00£8€ as

£0€LTS 8L0°0- 9¢¢’0- L160 [ vi8'€e ¢sT'o §69°0C 0 sv'o yov'e 00000T 6T ueap

09¢ 09¢ 09¢ 09¢ 09¢ vee 09¢ 09¢ 09¢ 09¢ 09¢ 09¢ N

8uIspaHsagueydnd ATHOEIYNT WEHOEIYNI WTHOEGIYNI Puogro9yduagy3ieay TdN dOIH dd9 ssonijoldieldueuly vOd 3OY  siessyielol




Bibliography

Abdymomunov, A., Gerlach, J. Sakurai, Y. (2023). Interest Rate Risk in the U.S. Banking

Sector. Federal Reserve Bank of Richmond.

Altavilla, C., Boucinha, M. and Peydrd, J. (2018). Monetary policy and bank profitability in a

low interest rate environment. European Central Bank.

Altavilla, C., Andreeva, D., Boucinha, M. and Holton, S. (2019). Monetary policy, credit
institutions and the bank lending channel in the euro area. ECB Occasional Paper Series No

222 / May 2019

Anginer, D., Bertay. A., Cull, R., Demirgu¢-Kunt, A. and Mare, D. (2019). Bank Regulation
and Supervision Ten Years after the Global Financial Crisis. World Bank Group, Development

Economics, Development Research Group.

Beck, T. (2008). Bank Competition and Financial Stability: Friends or Foes?. The World

Bank, Development Research Group, Finance and Private Sector Team.

Beltratti, A. and Stulz, R. (2012). The credit crisis around the globe: Why did some banks
perform better? Journal of Financial Economics. 10.1016/j.fineco.2011.12.005.

Borio, C., Gambacorta, L. and Hofman, B. (2017). The influence of monetary policy on bank
profitability. John Wiley and Sons, Ltd. 10.1111/infi.12104.

Campmas, A. (2018). How do European banks portray the effect of policy interest rates and
prudential behavior on profitability? Elsevier B.V. 10/1016/j.ribaf.2018.09.001

43



Chaudron, R. (2018). Bank’s interest rate risk and profitability in a prolonged environment of

low interest rates. Journal of Banking and Finance 89 (2018) 94-104.

Chortareas, G., Girardone, C. and Ventouri, A. (2011). Financial Frictions, Bank Efficiency
and Risk: Evidence from the Eurozone. Journal of Business Finance and Accounting.

10.1111/5.1468-5957.2010.02226.x

Chortareas, G., Girardone, C. and Ventouri, A. (2012). Financial Freedom and Bank
Efficiency: Evidence from the European Union. Economics and Finance Working Paper
Series, Working Paper No. 12-12. Department of Economics and Finance, Brunel University

London.

Cordeiro, A. (2019). Profitability and risk of European banks — a comparison between fixed

and floating rates. Universidade Catolica Portuguesa.

Dahlhaus, T. (2016). Conventional Monetary Policy Transmission During Financial Crises: an

Empirical Analysis. Journal of Applied Econometrics, Wiley Online Library.

English, W. (2002). Interest rate risk and bank net interest margins. BIS Quarterly Review,

December 2002, Bank for International Settlements.

Filardo, A. and Nakajima, J. (2018). Effectiveness of unconventional monetary policies in a
low interest rate environment. BIS Working Paper No 691, Bank for International

Settlements.

Fiordelisi, F. Marqués-Ibafiez, D. and Molyneux, P. (2010). Efficiency and risk in european
banking. ECB Working Paper, N° 1211. European Central Bank.

44



Hancock, D. (1985). Bank Profitability, Interest Rates and Monetary Policy. Journal of
Money, Credit and Banking

Hao, F., Lu, Y. and Su, C. (2012). Impact of Subprime Crisis on Commercial Banks’ Financial
Performance. Panoeconomicus. 10.2298/PAN1305593F.

Lopez-Penabad, M., Inglesias-Casal, A. and Neto, J. (2021). Effects of a negative interest rate
policy in bank profitability and risk taking: Evidence from European banks. Research in
International Business and Finance. 0275-5319/© 2021.

Maudos, J. and Guevara, J. (2003). Factors explaining the Interest Margin in the Banking
Sectors of the European Union. Instituto Valenciano de Investigaciones Economicas,

Universitat de Valencia.

Salachas, E., Laopodis, N. and Kouretas, G. (2018). Assessing monetary policies in the
Eurozone, U.S., U.K. and Japan: new evidence from the post-crisis period. Routledge Taylor

and Francis Group. 10.1080/00036846.2018.1486026.

Teixeira, J., Silva, F., Costa, F., Martins, D. and Batista, M. (2019). Banks’ profitability,

institutions and regulation in the context of the financial crisis. John Wiley & Sons, Ltd.

Tuskan, B. and Stojanovic, A. (2016). Measurement of cost efficiency in the European
banking industry. Faculty of Economics and Business, University of Zagreb.

10.17535/crorr.2016.0004.

Zimmermann, K. (2019). Monetary Policy and Bank Profitability, 1870 — 2015. Leibniz
Institute for Financial Research SAFE

45



