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ABSTRACT:

The interest rate has a wide impact in the financial world, the center of which is banks and mon-
etary policy. A rise in interest rates has generally been found to have a negative effect on stock
returns, but there have been different research results over the course of the stock market his-
tory. Especially during various crises, such as the 2008 financial crisis and during Covid-19, cen-
tral banks have had to take measures to calm the situation, in which case interest rate changes
are often part of monetary policy, affecting particularly banks. This study examines banks' oper-
ations and especially, examines the effects of interest rate changes on bank stocks returns. The
focus is on US banks of different asset sizes to gain relevant information extensively. This study
examines the period after the financial crisis to maximize the evidence and reliability.

The thesis is divided into three parts; understanding banking operations, understanding how
interest rates are formed, and the effects of changes in interest rates on bank stock returns. In
general, theory suggests that banks are different from other industries because of their balance
sheet and interest rate sensitivity; almost all cash flows are linked to different interest rates. It
is generally known that changes in the interest rate have historically had an impact on the re-
turns of bank shares as well as other shares, but based on previous studies, the effect of the
interest rate on the returns of bank stocks is time dependent. In other words, bank returns react
differently to interest rate changes in different periods. Additionally, it also matters whether the
changes are surprising, whether long-term or short-term, and how big the change is. However,
research shows that banks today are well protected from interest rate changes, and gives refer-
ences, that banks may create positive stock returns, despite changes in interest rate.
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1 Introduction

In the financial crisis of 2008, the problems of the banking system spread throughout
the economy. The result was a recession, rising unemployment and taxpayers had to bail
out banks to avoid a worse situation and the rescue of certain banks led to the debt crisis,
for example in Ireland and Iceland. After the hardest times, politicians’ conclusions were
clear: the banking system must be strengthened for the possible future crisis by mone-
tary policy. This meant, globally, that an attempt was made to reduce the interest rate
levels. As a result, there has been only one increasing in interest rates by FED or Euro-
pean Central Bank after financial crisis and the interest levels has remained to be histor-

ically low almost for the decade.

However, the interest rate, or the price of money, is one of the most important factors
in the current market economy. Without interest, there would be no economic reason
for borrowing money, as it is return on the amount of money borrowed. The current
market economy is based on efficient wealth allocation, where the role of interest is to
direct investments by allocating investment opportunities from surplus operators to def-
icit operators. Interest affects the lives of almost every person, as they the loans are
linked to reference rates and the deposits are also paid interest. In practice, interest rate

changes affect every working person and student in the world.

Despite the difficulties of banks and the development of European financial markets over
the last decade, Europe remains to be a very bank-centred economic area. The majority
of corporate finance continued to come from banks. Brexit and the Italian debt situation
are hanging over the European economy and banking system at same time than we are

afraid of the new recession.

Thus, the rise in interest rates seems to be moving further into the future. For a mortgage
debtor, this can be good news, as rising interest rates will increase the cost of a mortgage.
Thus, the decline in banks' stock prices has been explained by lower interest rates and

sluggish economic growth. As interest rates have fallen as a result of monetary policy



easing, banks' ability to make a profit on net interest income has been weakened. This
possibly means that in the future traditional banks have to improve and extend their

services to remain profitable.

Similarly, financial market instruments such as derivatives, bonds, loans, corporate loans
and stock valuation are tied to interest. In addition, in current unusual interest rate en-
vironment, where companies and economists widely expect rates to increase rather than
decrease, the spread between the cost of long-term borrowing and short-term borrow-
ing defer to grow. That is why it is very interesting to study the impact of interest rate
risk on the stock market, and especially on the banking sector, to gain information on

how interest rate changes are reflected to their returns.

1.1 Purpose of the thesis

The purpose of the thesis is to find out how interest rate changes have affected stock
returns in US listed banks during the years 2012-2021. Additionally, the thesis explains
how banks have reacted to interest rate changes, and whether the reaction has been

different between small, midsize and large banks, measured by the size of assets.

The research period in question is special because the interest rate has been very low all
that time, with only minor fluctuations. Additionally, during the studied period, the mar-
ket has risen significantly since the financial crisis, so it is interesting to find out how

much the market has explained bank stock returns, versus changes in interest rates.

In recent history, researchers have obtained different results on how changes in interest
rates have affected the returns of bank stocks. The general prevailing perception is that
a rise in the interest rate has historically caused a fall in the stock market, but for banks,
varying results have been obtained, and it would seem that the effect of the interest rate
change is tied to the studied period. For example, Saunders and Yourougou (1990)

stated that the interest rate linkage of bank share returns varies over time,



which is why it is very interesting to study what kind of results are obtained when interest

rates are historically low.

In the first empirical part of this thesis, | form three portfolios of bank stocks listed on
US stock exchanges. The portfolios are formed according to the size of the banks' assets,
the assets of small banks are less than 8 billion dollars, the assets of medium-sized banks
are 8-60 billion dollars, and the assets of large banks are more than 60 billion dollars.
The portfolios have been formed in order to find out whether the banks' different bal-
ance sheet structure has an effect on the change in the interest rate. After this, | calculate
the monthly returns for each portfolio and the market index (S&P 500), after which a
statistical test is performed by the regression analysis. A 10-year T-Bill is used as the in-
terest rate in the regression analysis. Regression analysis is used to find out, whether the

findings of the empirical study are statistically significant.

For the empirical study, the following hypotheses are set based on the historical studies:

H1: The change in the interest rate can explain the returns of the U.S. bank stocks.

H2: There is a negative relationship between returns of U.S. Bank stocks and U.S. 10-year

Treasury bill rate.

1.2 Structure of the thesis

The rest of this thesis is organized as follows: In the first theory chapter, the operations
of banks are reviewed, as well as how banks' balance sheets and profits are formed. The
same chapter also briefly discusses banks' risk management, mainly from the perspec-
tive of the interest rate factor. After the theory part of banking, the thesis deals with
interest theory, how different interest rates are formed, and which factors are most rel-

evant to it. The fourth section deals with the different ways of valuing a company's share



in order to gain a better understanding of all the factors affecting not only interest, but

also stocks’ returns.

After the theory section, previous studies on the relationship between bank stock re-
turns and interest rates are reviewed. First, it is looked at how interest rates have gener-
ally affected stock markets worldwide, giving the reader a clear understanding of how
interest rates affect the stock market. After that, it has looked further into how banking
stocks have reacted to changes in interest rates. This leads to a deeper understanding of

the relationship between interest rates and bank stock returns.
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2 Banking system

The main task of the banking system can be said to be the first two things; offer a variety
of payment options and provide opportunities for lending and borrowing. The role of the
banks can be further refined into three groups, which are finance brokerage and related
services, payment movement and risk management services. The development of a
modern banking system began in most industrialized countries in the 19th century.
Banks have played an important role in the development of financial markets. They are
intermediaries whose assets consist mainly of loans that are issued to a variety of bor-
rowers, whose debts consist mainly of deposits. Thus, it can be said that the banking
system connects people and companies who wants to save their funds for later returns,
for those who currently need funds for investment. (Alhonsuo, Nisen, Nousiainen &

Sandberg, 2012:47-52.)

Usually banking is exactly this idea. The bank carries out its business by buying money
from companies and individuals, as well as offsetting interest and keeping money safely.
The money that the bank buys will be lend to the entities who need it at a higher interest
rate, and that is how they get the income they need for their business. In addition to the
above, the bank's main tasks include financial intermediation, payment transactions and

risk management. (Alhonsuo et al. 2012.)

Banks are independent institutions, but they are strictly governed by policy and regula-
tions. For example, banking system in the Europe can be divided into three groups: cen-
tral banks, other monetary financial institutions and other financial intermediaries. The
Central Banking Group includes both the bank of Finland and the European Central Bank.
The bank of Finland's task is to implement the monetary policy defined by the European
central bank, for example, to issue money and to manage and hold foreign exchange

reserves. (Kontkanen, 2009)
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2.1 Bank’s balance sheet and income structure

Banking has faced challenges in maintaining profitability during the downturn and in-
creased regulation. Banks' profitability is increasingly responsive of commission income,
as low interest rates keep loan interest margins low. Today, banking continues to include
more and more ancillary products, in addition to the traditional way of depositing and
borrowing money. In the current millennium, banks' income has come not only from
interest income, but also from investment income, commissions and insurance business.

(Lepetit, Nys & Tarazi, 2008.)

According to Lepetit et al. (2008), expenses are related to interest paid on deposits, sal-
aries, premises and capital. When looking at the bank’s balance sheet, the result is the
difference between interest on assets and interest on debts. Banks need to remember
to keep non-interest bearing or low interest-bearing assets as well, because customers
need possibly to be able to convert their deposits into cash quickly. The banks' debts and
assets are, therefore, subject to different interest rates. Some assets and liabilities are
linked to fixed interest rates, so that their return or cost is known for a certain peri-od.
Similarly, some assets and liabilities are linked to floating rate products and these assets

and liabilities are also more sensitive to interest rate risk. (Lepetit et. al. 2008.)

Table 1. Balance sheet of the bank. (Somashekar, 2009)

Balance sheet

Assets Liabilities
- Property & Goods (office buildings, - Capital
cash, government bonds, other
financial assets, etc) - Reserve fund
- Investments - Deposits
- Other’s debts to the bank - Loans from other banks

(loans, mortgages, overdrafts
etc.) - Profit/loss
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According to Shomashekar (2009), banks’ balance sheet has a lot of similarities to other
firms and financial institutions. What's special about banks is that the difference be-
tween assets and liabilities often consists of interest rates. In addition to interest income,
the bank's assets consist of various fees and other services. The costs, on the other hand,
come from deposit rates paid by banks, salaries and commissions of employees, prem-
ises and interest on loans paid to other banks (Shomashekar, 2009). Indeed, Howells and
Bain state in their book (2008) that the difference between banks' income and expenses,

that is, their earnings are mainly due to interest rates. (Howells et al. 2008.)

Below can be seen the section of OP's income statement to get better understanding

how bank's income and expenses are formed.

Table 2. OP’s Income Statement (2019)

2018 2017 Difference %
Income before taxes 1017 1031 -1,3
Banking 795 619 28,3
Incurance 133 210 -36,7
Wealth management 213 247 -13,7
Other business -123 -45 172,9
Accumulated bonuses for custo-
mers -230 -220 4,4

As OP’s income statement shows, their banking business has been profitable in recent
years. Traditional banking itself has continued to account for most of the revenue, but

insurance and wealth management have also played a significant role.

The big difference between banking and other companies is the known yield or cost of
bank loans and deposits. When taking a loan, it is known how much it will be repaid. The

payments of a floating rate loan may change as the interest rate changes, but even so,
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this is known as soon as the new interest rate is set. Similarly, when making deposits, it
is known how much profit will be made. For example, the difference between investment
activities is clear. When making an investment, one cannot be sure of returns and losses.
Banks also have investment activities, but from a traditional point of view, this fact dis-

tinguishes banks from many financial institutions. (Somashekar, 2009)

2.2 Bank’s profitability and returns

After financial crisis in 2008, Europe and the rest of the world introduced a series of new
regulations aimed at preventing the financial crisis from recurring. However, increasing
regulation combined with competition and weak macroeconomic conditions, has meant
that some of the banks' business, such as stock trading, has become significantly more
expensive and even unprofitable. These changes in terms and conditions of business
have been one of the main reasons for the return of the banking to the classical banking
business in recent years. Indeed, the European Banking Authority shows that retail bank-
ing is most often referred to as the business segment, which banks are planning to invest

in. (Djalilov & Piesse, 2016.)

Normalized As Of 01/03/2000 M Stoxx Europe Bank Index ™ Stoxx Europe 600 Index
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Figure 1. Banking index returns (Bloomberg, 2022)
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As can be seen from the figure above, the banking stock index has fallen quite clearly
behind the general index. This clearly means that banks have generated less returns than
other industries, even negative returns. On the other hand, bank shares distribute aver-
agely more dividends than the other industries, which slightly distorts the price trend.
An important issue for the future development is whether capital should be raised at the

expense of dividends. (Abreu & Gulamhussen, 2013.)

2.3 Measuring the performance

Like all companies, banks also have an obligation to make a profit for their owners. Own-
ers, customers and the government are interested in banks' earnings and operations, so
they also have a number of indicators to measure performance. This section looks at the
key performance indicators for shareholders, as the topic of the study is bank returns to

their owners.

The equity of a company consists of the owners' initial equity investments and the profits
they leave on the company. The rate of return on equity is largely determined by the
return requirements set by the owners. As a matter of principle, a company must be able
to generate a sufficient return not only on debt but also on equity. Therefore, one of the

most important metrics is return on equity (ROE). (Casu et al. 2006: 213-214.)

Net Income
(1) ROE

- Shareholder Equity

(Casu et al. 2006:213.)

ROE is a useful indicator for comparing the success of companies’ financial performance

in the same industry. This ratio thus roughly represents the amount of income the
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company has been able to generate on the equity of its owners. However, ROE is not an
absolute truth for the company's financial performance, because sometimes high debt
and low equity may distort the ratio better than it is. Then it is also important to know

how much debt the company has.

ROE can also be calculated by multiplying the return on total capital and Equity multiplier
together. This formula helps you to understand how much your company's debt has af-

fected on the value of ROE.

Net Income Whole Equit
(2) ROE = © il
Whole Equity  Shareholder Equity

(Casu et al. 2006:214.)

For this study, Net Interest Margin (NIM) is an important indicator to understand, be-
cause one of the bank’s most significant sources of income is interest incomes. Banks
have to pay interest to their own financiers and then charge interest from their own
debtors. The difference between these rates is called the net interest margin. (Casu,

2006:214.)

Interest Received—Interest Paid

(3) NIM=

Average Invested Assets

(Casu et al. 2006:214.)

In recent years, banks' earnings performance has been under pressure due to record-
low interest rates. The spread between average interest rates on loans and deposits has
narrowed to an exceptionally low level. However, low interest rates are favouring bor-

rowers and will keep demand for mortgages high. As chart 3 shows below, banks'
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interest rates have fallen steadily since the 2008 financial crisis. In times of low interest
rates, it is important to know what an interest rate risk is and how to bank can protect
against it. As stated earlier, a change in interest rates due to changes in the market situ-

ation may result in significant costs and directly affecting the bank's earnings.

—— (Cost of borrowing for corporations
7 Deposit interest rate for corporations -
6 6
5 5
4 4
3 3
2 2
1 1
. 2008 2010 2012 2014 2016 2018 Sep Oct Nov Dec Jan
2018 2019

Figure 2. Banks interest rates on loans and deposits (ECB, 2019.)

As figure 2 shows, banks' NIM has declined and according to the ECB (2019), have re-
mained below 2 for a few years. This means for banks that the average interest rates on

loans have fallen in relation to the interest rates on deposits.

To summarize, it is now understood how banks' balance sheets affects to the bank re-
turns and the importance of different interest rates in banking. It is understood that
banks lend for a long time and take deposits for shorter periods for the duration of. It is

also very important to understand the difference between short and long interest rates
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for banks from the operational point of view. The following chapter is a closer look at

banks' risk management, particularly from the point of view of interest rate risk.

2.4 Risk management

Bank risk management is one of the most important aspects for its profitability, hence
stock returns. The main purpose of the risk management is to identify possible risks in
advance, analyse them and take preventive measures to deal with risks or minimizing
risks” impact. According to Freixas and Rochet (2018), banks' risk management can be

divided into three groups; credit risk, interest rate risk and liquidity risk.

As previously stated, banks' interest rate risk is formed of assets and the length of their
liabilities. The values of banks' assets, liabilities and off-balance sheet activities are af-
fected by changes in interest rates because the present value of future cash flows will
change with general interest rates. When trying to measure and deal with interest rate
risk, it is very important to remember that exposure to interest rate risk affects future
cash flow and, therefore, be aware of the uncertainty in measuring interest rate risk.
Simply put, measuring the interest rate risk from the point of view of banks' risk man-
agement, is knowing, recognizing and predicting incoming challenges. (Freixas & Rochet,

2008)

Specher and Pertl (1983:107-117.) also measure the value of risk management functions
to a company. They assume that risk management techniques will prevent losses, and
its control can reduce the negative effect of large losses. Risk management measures
should also have a positive impact on shareholders. (Specher & Pertl, 1983.) However,
because in this thesis we look at the impact of interest rates on bank stock’s returns, we

only look at the interest rate risk.
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2.4.1 Interest rate risk management

Like other business risks, interest rate risk can be anticipated and managed in several
different ways. As stated earlier in this thesis, banks' main income generation and oper-
ations are based, at least in some way, on interest rates. That is why careful interest rate
risk management is central to the business of banking. According to Koch & MacDonald
(2015), banks measure their interest rate risk either through the gap-analysis or dura-
tion-analysis. (Koch & MacDonald, 2015:56). For example, Shaffer (1991) examines the
measurement and management of bank interest rate risk by means of duration and gap
analysis. The study shows that differences between banks are due, among other things,

to durations, elasticities and gaps. (Shaffer, 1991:17-27.)

2.4.2 Gap-analysis

Gap analysis measures, over a period of time, the difference between interest-bearing
assets and liabilities, which is particularly important to be aware of in banking. If there
are more interest-bearing assets than interest-bearing liabilities, they go up interest
rates increase banks' returns. The traditional gap analysis focuses on the length of inter-
est-bearing assets and liabilities.

(4) GAP=RSAs — RSLs

(Casu et.al. 2006)

Where:

RSAs= Rate-Sensitive Assets

RSLs= Rate-Sensitive Liabilities

(Casu et.al. 2006)
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A bank's assets or liabilities are defined as interest-bearing if the cash flow responds in
the same way as an interest rate change. For most banks, the Gap score is higher than
zero, meaning that the ratio of assets to liabilities is higher. According to Casu et al. (2006)
it is because that banks are lending money for longer period of time than they borrow
themselves. In other words, banks lend money to customers with a longer maturity. The
author also states in their book, that the relationship between banks' assets and liabili-
ties should be managed in such a way that as interest rates rise, the gap narrows and
when interest rates fall, the gap widens. (Casu et al. 2006). At this point it should also be
remembered that bank debt is mainly deposits made by customers at very low interest

rates, so the loan money is cheaper for the banks.

The gap analysis above does not take the passage of time into account because it is only
measured over a specific time period. That is why the analysis may be unreliable in meas-
uring the interest rate sensitivity of assets and liabilities. For example, it does not take
credit losses or early loan repayments into consideration, which might change the gap
significantly. That's why a maturity bucket has been developed based on traditional gap
analysis. A maturity bucket analysis is an approach whereby banks' assets and liabilities
are categorized according to their maturity. In this case, each category is computed sep-
arately, as well as the combined income of the various categories, whereby the com-
bined profit - loss for each category must be zero. The Maturity bucket formula allows
to illustrate better, how many different maturity assets and liabilities the bank has. (Casu

et al. 2006)

Weighted Maturity Gap-analysis:

(5) M Gap = W,RSA — W,RSL

where:
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W, RSA = weighted average of interest — sensitive assets

W RSL = weighted average of interest — sensitive liabilities

The maturity gap model takes greater account of economic realities. It assumes that the
assets and liabilities of the bank are liquidated at the settlement date price. If the ma-
turity of assets is higher than the maturity of liabilities, the rise in interest rates will cause

a larger drop in assets. (Casu et al. 2006)

Gap analysis is one of the first tools banks have adopted to measure interest rate risk
and is still regularly used. Although gap analysis has been widely used, it has also re-
ceived a lot of criticism, because the gap analysis doesn’t take into consideration possible
restructuring periods in the payment of interest or principal of the loans. The gap analy-
sis also ignores the so-called basis risk, which means that interest and debts are fixed at
different rates of interest. Casu et al. (2006) states in their book that the gap-analysis
may over-simplify banks' risk management, which can easily lead them to erroneous as-

sessments.

Although the gap analysis is not a perfect model for bank risk management, it is still used
in many studies. For example, Reeta (2016) find out, that the gap analysis has produced
reliable results from Indian private and public banks. As a result, the author states that
“all the banks have done their assets-liability management very well and they have pos-
itive value of gap throughout the research period”. This positive value of gap also means
that banks are able to benefit from interest rate changes, when their rate sensitive assets

are larger than rate sensitive liabilities. (Reeta, 2016)

2.4.3 Duration analysis in banks' risk management

Duration, or effective maturity, refers to the price sensitivity of a debt instrument to its

ratio changes in interest rates. Duration can be used to quickly estimate changes in
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present value with a sufficient degree of accuracy in situations where it is not desired to
discount all cash flows of a bond by calculating the exact change in present value. When
talking about duration, it is usually referred to as Macaulay's duration. The aim is to de-
velop a formula for the change in the present value of a fixed rate bond, which would be

a more informative method than maturity. (Tuhkanen, 2006)

In banks, the duration differs from the maturity, for example the repayment schedule of
loans granted by banks includes interest and principal. The maturity and duration are
only then the same when loan is paid all at once back. For example, the duration of a
ten-year coupon bond might be eight and a half years, because part of the investment
will be repaid in coupon rates since the first year. The larger the duration is, the greater

the impact of interest rate changes are on the economic value. (Casu et al. 2006)

Duration analysis of banks simulates Macauley's duration. It calculates the duration of

the bank's total assets and liabilities instead of bonds.

1 2 n
C/AN! 5 G/AFNE L CatPa/(14Y)
174 %4 174

(6) Dy =1x
Y = bonds yield

C = coupon rate per year

P = principal payment

n = maturity of the bond (years)
V = the present value of the bond

(Casu et al. 2006)

As it can be seen from formula 6, it takes into consideration more closely the market
value of cash flows. Gap analysis focuses more on the book value of assets and liabilities.

To find out the difference between the duration of a bank's assets and its liabilities, it
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must be used a combine formula from duration analysis and gap analysis. According to

Casu et al. (2006) it is called duration gap analysis:
L

(7) DG = (D; — =Dy)

Where:

A = market value of assets

L = market value of liabilities
D, = duration of assets

D; = duration of liabilities
L/A = gearing ratio

(Casu et al. 2006: 194.)

Now it is known the difference between the duration of assets and liabilities, however it
is still needed interest rate factor to see its impact on the bank's value of the capital. It

can be calculated:

(9) AE = —DG( Ar )A

(1+r
Where:

AE = bank’s equity change
DG = duration gap

Ar = interest rate change
A= market value of assets

(Casu et al. 2006)

Thus, the duration gap analysis allows banks to manage the interest rate risk on assets

and liabilities. According to Ghosh (2015), banks should strive to minimize the gap
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between interest-bearing assets and liabilities. However, he states that in practise it is
impossible to get the zero-difference in gap. In contrast, banks should seek to minimize
either negative or positive gaps by using different tools, such as forward rate agreements,
derivatives or interest rate swaps. This also means, that banks should invest in more

shorter products, which carry less risk than long ones. (Ghosh, 2015)

Example of duration gap:

400 mil. € assets

e 300 mil. € liabilities

e 80 mil. € equity

e the maturity of assets is 4 years

e the maturity of liabilities is 3 years

e interest rate increases from 4,2 to 4,4 per cent

DG = [4-(300/400)3] = 1.75, which means that the gap between interest sensitive assets

and liabilities is 1.75 million euros.

AE =-1.75[0.20/ (1+0.042)] * 400 = -1.34 million euros

This example shows, that if interest rate increases by 0,2 percent, the bank’s value of
equity decreases by 1,34 million. This proves that even a small change in interest rates
will cause quite a big change in the bank's value of equity and interest rates should be
effectively hedged. The following section will look more closely at interest and its defini-

tion in order to get better understanding about its role in banking.
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3 Interest rate

This section describes what interest rate means and how different interest rates are
formed. In addition, it is looked at how interest rates affect the bank's operations and
the value of bank stocks. At first, it is shown the interest rate function and the definition

at a general level.

3.1 Definition of the interest rate

Simply put, interest is the price or time value of money. It is a kind of compensation that
the borrower pays to the lender for its maturity. The interest rate has usually expressed
as a percentage over a given period, which is typically one year (360 days). Market inter-
est rates are affected by the length of the loan period (maturity), lender's creditworthi-

ness, market liquidity, and from which point are looked at interest rates. (Schmidt, 2017)

The main function of the interest rate is to create an incentive to borrow money. This
leads to the allocation of surplus sector funds to the deficit sector and it will bring the
market to the most efficient use where everyone can win. For example, large invest-
ments and development would not happen without efficient allocation of funds. Finan-
cial market products are also priced through interest rates, such as Libor and Euribor.

(Schmidt, 2017)

Interest rate can also be seen as a significant part of investment activity. When an inves-
tor invests in a company, he demands a return on it. Thus, this is a premium (interest) to
the investor on risk taking when owning shares of the company. Optional interest rate is
also used to calculate the present value of future cash flows. In this case, the interest

rate is the discount on cash flows.
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3.2 Nominal interest rate and real interest rate

The definition of interest is almost 100 years old, but it is still valid to be used. According
to Fischer (1930), the interest rate is divided between the nominal interest rate and the
real interest rate. Nominal interest rate is the interest that is entered in a loan or deposit
agreement and is paid by the mortgagee to the bank for his mortgage or received by the
depositor from the bank for his savings. However, it is also important for borrowers and
investors how much goods, services or other consideration they receive for their money.
It is called the purchasing power of the money. Purchasing power tends to decrease over
time due to inflation, or rising consumer prices. (Fischer, 1930:14). Because of these fac-
tors, it is not always sensible to talk about the nominal rate, because it does not tell the
whole truth about the price of money. By deducting purchasing power (inflation) from

the nominal interest rate, the real interest rate can be calculated:

1+i
(6) f—m -1

(Fischer, 1930:34, the real interest rate)

Where i is the nominal interest rate and p is the inflation rate. The real interest rate can

also be roughly calculated:

(7) r = Nominal interest rate (i) — inflation rate (p)

(Fischer, 1930)

3.3 Risk free interest rate

According to another definition, the risk-free interest rate is the rate at where the inves-

tor can expect to get his investment in a long-term government bond. In the definition
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of Emott (2011), he assumes that a long-term government bond has a decent credit rat-
ing and financial standing. For example, the US long-term bond is expected to be that

way. (Emott, 2011)

While the designation of risk-free interest implicates something else, it is not completely
risk-free. In reality, risk-free interest rate reflects a level of market risk that cannot be
diversified by any means. This is called systemic risk. Therefore, systemic risk is the small-
est possible risk prevailing in the market at the certain time. In practice, systemic risk is
linked to the state; the functioning of society, infrastructure, the legal system and the
functioning of financial markets. Anyone active in the investment market must be lo-
cated in a state where the investor is exposed to systemic risk. Any other investment risk
taken, and thus the required return, comes on top of this risk-free rate, which is the
premium on the risk-free rate. This is an essential aspect of financial theoretical pricing

such as the CAPM model or option pricing. (Pratt, Grabowski & Brealey, 2014)

Pratt et al. (2014) also state in their book, that the change in inflation levels has no effect
on the real interest rate, because it is the nominal interest rate minus impact of inflation.
The inflation and risk-free interest rate ratio are directly proportional. With inflation ex-
pectations rising, investment’s yield requirements of the companies are increasing. That
means that the risk-free interest rate level also increases. Similarly, as the inflation ex-
pectations fall, investors' return expectations fall, meaning that the risk-free interest

rates will fall. (Pratt et al. 2014)

3.4 Interest rate and risk premium

As stated earlier, interest rates vary according to different factors. In this paragraph, it is
focused more on the factors that make up different interest rates. In practice, this means
that the riskier the benefit, the higher the interest rate (premium) required. In their book,
Pratt et al. (2014) define how interest rates are structured. The market interest rate con-

sists of a risk-free interest rate plus a market risk premium. The risk-free interest rate
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consists of the sum of three components: inflation, real interest rate and maturity. As
stated before, a risk-free interest rate does not mean that the investment is completely
risk-free, but that it represents the lowest risk return. The risk-free interest rate reflects
the level of market risk that cannot be diversified in way. Generally, the yield on a gov-
ernment bond with a maximum term of 10 years has served as a benchmark for risk-free
interest. The shorter the maturity, the less risky it is thought to be, because there is al-
most no chance that a solvent state, for example, would go insolvent in a few months.
(Pratt et al. 2014). For example, even if the bonds have the same level of risk, liquidity
and tax treatment, their return expectations will vary. This is because, over time, bond
yield requirements vary by maturity. (Eakins & Mishkin 2000). Theoretically, as maturity

extends, yield requirements as interest rates are rising.

Why longer bonds are required for higher yields? Generally, it can be seen that a higher
yield requirement is based on a higher yield risk. This higher risk is partly due to inflation
because the real return on purchasing power is below the nominal return. In this way,
income expectations need to be raised to offset the negative effects of inflation. If infla-
tion expectations are rising in the future, then this raises yield requirements for long-
term debt, whereas the opposite is true for lowering inflation expectations. (Musgrave

& Musgrave 1985)

3.4.1 Risk of maturity

Maturity risk means compensation that we do not know about future prices and changes.
In addition to the loan repayment assurance associated risks increase with longer ma-
turities due to price and economic fluctuations cannot be known in advance. (Fabozzi,
2000). Therefore, the longer the maturity of the loan is, the higher the premium the
lender usually wants to have. As the maturity of the loan increases, the interest rate will
normally increase. For example, the interest of the 12-month government bond is usu-
ally higher than the 1-month bond. The figure below shows the yields on US bonds with

different maturities. It illustrates the maturity and required return.
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Figure 3. 10-year yield minus 3-month yield (CNBC, 2020)

As the yield curve shows above, the spread between 10-year and 3-month interest rates
is mainly positive. As early mentioned, this is due to the maturity risk. We can also see
from the chart that at relatively even intervals, the spread between long- and short-term
bonds has decreased negative. In history, moments in which short-term interest rates
have outstripped long-term interest rates have often led to an economic downturn. The
interest rate differential is an important predictor of future economic growth, as the flat-
tening of the interest rate curve and the reversal of interest rates has preceded every US

recession since the Second World War. (Estrella & Miskin, 2006.)

In this thesis, interest rate differentials have a great importance for bank equity returns.
When considering banks' balance sheet structure in banking theory section, the differ-
ence between long and short interest rates should affect banks' returns. Thus, it has now
been found that interest rates affect banks in many ways. Balance sheet structure, in-
come generation and risk management are at the core of the banks in terms of interest
rates. The following section explores the valuation of a share and the impact of interest

rates on share performance.
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4  Stock valuation

This chapter discusses how to determine the value of a share to help you understand
how a bank's share price is formed. The main objective is to determine the theoretical
value of the company (share), as it may differ a lot from the market value. Bank stocks

are commonly valuated in the same than any other stocks.

Value theories are used to describe various financial characteristics of a company factors
as factors affecting the course. The content of these factors has been discussed exten-
sively, as the effect of dividends on the market value of a share has been made studies
with varying results. The starting point for valuation theories is business maximizing mar-
ket value. It is also assumed that the company's market value maximization also maxim-
izes shareholder wealth. (Peelo, 2019.) On the other hand, the purpose of valuation
models is to provide regardless share value which is not affected by random fluctuations.
Valuation model abusers are both corporate management and potential shareholders.
Value models can be used to study the impact of different information per share value.

(Copeland-Weston, 1988:360-363.)

As a rule, the time value of money is considered in the stock valuation. Time value refers
to the price of future cash flows today, which is normally lower now than in the future.
It is influenced in many ways, for example by inflation, uncertainty and liquidity factors.
The most important valuation models based on time factor are dividend models, profit

based models and cash-based models. (Auerbach, 1979)

4.1 Dividend based model

The dividend-based model is a traditional stock valuation model. Based on that, free cash
flow and value models are also being formed. This valuation is based on the fact, that
the value of the share equals the future share value of dividends. Since there is no time

limit for the equity investment, it is formed the value of the share from the perpetual
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dividend flow. Equity investors' return requirement is used as an interest rate to discount
current dividends in the coming years.

Based on dividends, it is developed a formula for stock valuation:

D D D D D.(1+
- 2__ 3 _ 4.4 t t(1+9)
1+r @@A4+r)?2 (A+71) 1+ r—g

(8) Py

Where:

Py= Share value today

D= dividendsinyear=1,2,3..n
r = stock’s yield requirement

g = dividend growth rate
(Kallunki & Niemela, 2007)

If the dividends grow at a steady rate each year, the formula becomes simpler:

9 Py =

Where:

D,= dividend in year one

r = stock’s yield requirement
g = dividend growth rate
(Kallunki & Niemela, 2007)
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According to formula 9, the current value of the company is the dividend payable this
year divided by the difference between the yield requirement and the dividend growth
rate. The formula can be seen that the closer are the interest rate r and growth factor g
estimates, the higher the stock value. It means that the growth factor value cannot be
greater than, or even equal to, the interest rate factor because then the value of the
share would be infinite. According to Penman (2010), the advantage of the dividend-
based model is that the dividends are the practical benefits which the shareholders get,
so using them for stock valuation justified in this case. Dividends are usually stable in the
short term, so short term dividends are also easy to predict. On the other hand, Penman
also states that short-term dividends have no great impact to the value of the company,

so longer-term forecasts will be needed. (Penman, 2010)

Although this model is very commonly used, there are still problems with it. For example,
dividend-based model can give distorted results for company value, when a corporate
share only part of the dividend of the earnings. Dividend policy also varies greatly be-
tween companies and may change rapidly from year to year. The predictability of divi-
dends also poses a problem, because dividend forecasts are only available for one or two
years while the availability of earnings forecasts is clearly better. When determining the
value in formula 9 in line with the dividend growth pattern, the dividend must be as-
sumed to be flat growth. However, in practice the dividend flow is rarely so steady. (Levy

2002)

4.2 Capital Asset Pricing model

When looking at the bank stock yield requirement, it is valid to use the Capital Asset
Pricing model (CAP) developed by Sharpe (1964). The CAP model is a stock pricing model
used for a single stock or to calculate the expected return on a portfolio. The model is
based on the idea that higher expected returns can only be achieved by increasing risk.
The model can be used to estimate how large the return on an investment with a partic-

ular risk should be. (Sharpe, 1964)
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According to Sharpe (1964), the model starts with some restrictive assumptions. It is
easy to see that not all assumptions are fulfilled in practice. The CAP model is also simple,
making it easy to question its functionality. However, the model provides a reasonably

good description of stock market returns and help to understand stock market behaviour.

1. There are no trading cost and shares can be bought and sold without transaction
costs.

2. Aninvestor can invest as much as he wants in each share.

3. There are no taxes. In this case, the investor is not interested in whether there
will be a return on the share in the form of dividends or price increases.

4. Investors cannot influence the prices of investment objects through purchase
and sale orders. Investors are price takers, so there is full competition in the mar-
ket.

5. Investors make investment decisions based on the expected return on the port-
folio and standard deviation.

6. Short selling is allowed without restrictions. The investor will then have the op-
portunity to take a negative weight on the investment

7. Aninvestor can invest risk-free and get unlimited loans at the same interest rate.

8. Investors have similar expectations regarding the return and risk of the invest-
ment. Everyone invests for the same period based on expected return and stand-
ard deviation.

9. All capital goods are available for sale and purchase, including human capital.

Sharpe himself states that the assumptions above are unrealistic, but the validity of the

theory does not depend on assumptions but on accepting the implication of it.

The CAP model formula:

(10) E(R;) = Ry + BIE(Rp) — Ry]



33

where:

E (r;) = expected return on stock i
1 =risk free rate

Bi = beta of the stock

Erm=expected return of the market portfolio

(Sharpe, 1964.)

The Cap model is able to outline where banks' yield requirement arises. For banks, the
discount rate used in valuation models is also risk-free rate plus market risk. Banks' beta
factor is used to determine how sensitive a bank's stock is to the market. Beta reflects
systematic risk, that is, how exposed a security is to market fluctuations. A beta value of
1 means that the yield on the security fluctuates completely with the market. If it is less
than 1, the return fluctuates less than the market return. If a beta is more than 1, the
yield on a security fluctuates more than the market and now the yield requirement is
higher than the market risk premium. When the beta is zero, this means according to the
CAP model, that the yield requirement corresponds to the risk-free rate of return. (Fama

& French 2004)

The CAP model also has its problems. When the model is tested in practice, a variety of
issues are encountered. First of all, stock returns have a large variance which undermines
the reliability of the tests. For example, when estimating beta, high volatility results
might give misleading estimates. Those stock market indices are bad substitutes for the
market portfolio because market portfolio cannot be detected in practice, which makes
CAP model testing impossible as well. This is known as Roll's Critique (1977). There is
also a problem with the actual returns used in tests because the CAP model has expected

returns. (Bodie, Kane & Marcus, 2005)
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However, despite its grievances, the cap model is a commonly used tool for estimating
relation between company’s risk and returns and the CAP model continues to provide
good investor information, and at least in theory, these often still work well. However,
the problems of modern financial theory should be acknowledged and developed with
an understanding of the functioning of markets, investor behaviour and phenomena that

modern theory cannot explain.

Now, when considering the banks' profit function, it is known that banks' profits are af-
fected by the difference between long and short interest rates relative to the balance
sheet structure of banks. Based on the theory above, formula 9 suggests how increasing
the difference between long and short interest rates should have a positive effect on
bank returns, since it is known from the theory of banks that banks' assets are tied longer
than bank’s debt. At the same time, increasing profits should also increase the dividend
return. Based on the theory, it is possible to say how a widening interest rate differential

should be very positive for bank shareholders and earnings.
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5 Literature review

This chapter examines how different interest rates and their fluctuations have affected
on bank equity returns. At first, it is reviewed how equity market changes have affected
on the stock market in general to get a better understanding of its impact. After that will
be considered the impact of interest rates on banking stocks, which gives us information

if the reactions of other industries differ from banking stocks.

5.1 Impact of interest rates on stock market

The general investment environment has changed over the last 10 years compared to
the past. As a result of financial crisis 2008, global interest rates fell to a very low level.
Federal Reserve System (FED) raised its key interest rate for the first time in eight years,
which reflected the widespread market disruption caused by the financial crisis. Since
then, the Fed has steadily raised its key rate until June 2019, after which interest rates
have again fallen to near zero. It is also noteworthy that, at that time, the key interest
rate rose to only 2%, which is well below what we are used to. The European Central
Bank is also in line with the Fed. It has never raised interest rates since 2011, and since
2016 the policy rate has been 0 percent. (ECB, 2019). At the same time, the new low
interest rate has changed the investment environment, when the return on fixed income
investments is no longer the same as in the past and as a result investors' assets have

applied for shares.

Kurov and Raluca (2018) state in their article, that understanding monetary policy and
interest rates is important for the investor as it helps to anticipate market reactions, for
example caused by news coverage. Positive financial news also signals a stable economy,
which is directly reflected in the profits of the companies and thus in the individual
stocks and stock markets. This also has an indirect effect on the general interest rate
level, which should increase during good economic development and tightening of the

equity risk premium as a result of monetary policy. Because current interest rate
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environment can be considered as a condition of high monetary uncertainty, the risk
level and equity risk premiums are sensitive for bad financial news. That is why it can be
assumed that stocks are also vulnerable to bad financial news and thus interest rate in-

creases. (Kurov & Raluca, 2017)

Especially in the US, the impact of interest rate changes on the stock markets has been
extensively studied. The aim of these studies is to understand how stocks respond to
interest rate increases and decreases and can the stock market be predicted based on
past interest rate changes. In the current low interest rate environment, attention should

be paid to future interest rate peaks.

Kontonikas, MacDonald and Saggun (2013) study those impacts widely. Their study ex-
amines the reactions of US stocks to the FED interest rate changes between 1989 and
2012. According to Kontonikas et al. (2013), stock prices rose as the FED lowered its pol-
icy rate. On the other hand, during the financial crisis, stock prices did not respond pos-
itively to interest rate cuts. According to the study, this unusual reaction is due to the
fact that after the crisis, loose monetary policy was indicative of weak economic condi-
tions. During the financial crisis, it was not known how investors in the stock market will
react to the interest rate cut as the macroeconomic situation overheated and zero inter-
est rates approaching. For example, in 2009, the US stock market plummeted at the same
time as the FED lowered its interest rates, which didn’t match the theory about the im-
pact of a fall in interest rates on the stock market. The study shows that during the period
outside the financial crisis, a one percentage point decline in the Federal Reserve's inter-

est rate raised the S&P 500 index by almost 4%. (Kontonikas et al. 2013)

Jensen, Johnson & Bauman (1997) also investigate the impact of interest rates on stock
markets. Their study includes sixteen different industry indices between years 1968 and
1991. They find out, that changes in interest rates has an impact on stock returns. The
authors also assume, that there is no significant difference between short-and long-term

interest changes. Especially when interest rates were downgraded, stock markets
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reacted strongly. (Jensen et al.1997). In turn Jareno, Ferrer and Miroslavova (2016) ex-
plain that there are differences in impacts between different industrial sectors. Con-
sumer staples, financials and utilities sectors would appear to be more sensitive to inter-
est rate fluctuations in US and the sensitivity is higher within extreme financial situations,

for example during recession. (Jareno et al. 2016.)

The impact of US monetary policy (interest rate change) has also been widely studied
worldwide. In their study, Bernanke & Kuttner (2005) find out that a 0.25% decline in the
Fed's interest rate mean a 1% increase in the US stock index. Chen & Gao (2013) also
discover in their study, that US monetary policy and stock markets correlate positively
with each other in the long run. They also mention that the FED has generally raised its
interest rates in times of strong economic growth and, on the other hand, lowered inter-
est rates in downturns. However, it is also important to know that interest rate changes
affect the stock market with a lag, as changes are usually the result of market events.
This means that stock markets will grow approximately 2 years after the interest rate

decline. (Chen & Gao, 2013)

5.2 Impact of the interest rate on banking stocks

As mentioned earlier, interest rate changes have a massive impact on stock market
and on economy generally. It has also been shown that different industries and compa-

nies respond differently to changes in interest rates.

Among others, English, Van Den Heuvel & Zakrajsek (2018) study the interest rate risk
on bank stock returns. They argue, that there are many different ways how interest rate
changes affected on banks’ operations and returns. First thing that English et al. (2018)
figured out was that the higher the bank's maturity gap, the more sensitive the change
in the interest rate is to the bank's stock price. According to the authors, this means that
banks with a small GAP are somehow hedged against interest rate risk, for example

through derivatives. (English et al. 2018.)
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The other thing that English et al. (2018) studied is banks’ balance sheet structure aspect.
If the bank's balance sheet has a significant amount of debt and is financed by customer
bank deposits, then the stock is also more vulnerable to interest rate changes negatively.
That's because bank deposits are more sensitive on interest rate changes and the money
will be more expensive for banks to hold on. There is also a third factor that English et al.
(2018) found out. They assume that if bank has significantly more assets than average,
they are also more sensitive on surprising interest rate changes. For example, if bank has
500 billion in their real assets and other factors are in median level, 0.25 percent rising
in interest rates will decline its stock by 3,8 percent. On the other hand, if bank has me-
dian assets, the change will only effect by 1.8 percent decline on bank stock value. (Eng-

lish et al. 2018)

Also, Ying, Yang and Handorf (2010) research how FED’s interest rate changes are af-
fected on bank stock returns in US between 1988-2007. In their study, the authors per-
form that banking stocks will react much more strongly when interest rate changes were
unexpected or unpredictable. When the change was known in advance, the earnings and

prices of bank shares did not differ significantly from other shares. (Ying et al. 2010.)

Priti (2016) investigates about the impact of interest rate changes on bank stocks in the
U.S. markets. As mentioned earlier, the author states that bank stocks are commonly
more sensitive to interest rates changes than other industries. According to the author,
the size of the bank has no significant bearing on the sensitivity. In the study, the author
states that banking stocks are more sensitive to bad news rather that good news regard-
ing interest rate change. Also, for the duration of the interest rate (3 months or 10 years)
is not relevant to the sensitivity of the reaction. This clearly supports the fact that banks
should carefully hedge against changes in interest rates, for example by assessing capital
adequacy and following the regulations. (Priti, 2016). As well as Priti, Ying et al. (2010)

find that the size of the financial institution has no significant meaning when looking at
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the impact of interest rate changes. From this fact it can be concluded that banks' bal-
ance sheet structure and income generation are similar regardless of their size.

To gain more evidence from the impact of interest rate changes on bank stocks, it is valid
to view other than the U.S. markets. Borio, Cambacorta and Hofmann (2015) study the
impact of interest rate changes on bank stock returns worldwide, between years 1995-
2012. They also find out that interest rate changes have wide impact on bank stocks in
many ways. They argue that higher rates and a steeper yield curve will increase banks’
returns, but the study also showed negative aspects. If short-term interest rates are in-
creasing and yield curve gets steeper, it will give rise to banks assets. That is why, because
those changes will increase banks' net interest income, as they raise bank interest mar-
gins and returns from maturity transformation. On the other hand, Borio et al. (2015)
mention, that higher interest rates might cause credit losses and decrease interest free
incomes. As mentioned earlier, increasing in interest rates also transfers money from

stocks to bonds, which directly affected on stock prices. (Borio et al. 2015.)

Positive dependence of the interest rate and bank stock returns was also supported by
the study of Vaz, Ariff and Brooks from 2008. They study the impact of publicly an-
nounced changes in official interest rates on Australian bank stock returns. Unlike in Eu-
rope or the U.S., they state that the rise in interest rates even had a positive effect on
bank stock returns. Vaz et al. (2008) assume, that this may be due to Australia's relatively

independent economy and less competition between banks. (Vaz et al. 2008.)

As several authors have shown above, changes in interest rates have implications for
both banking stocks and the stock market in general and the length of the interest rate
does not seem to matter to the sensitivity. Thus, according to studies above, the size of
the bank and its balance sheet structure are most sensitive to changes in interest rates,
which in turn have a direct impact on the share price. As Priti (2016) states in the article,
banks need to be prepared for interest rate changes in advance, which is also a significant

factor in their risk management and returns. (Priti, 2016)
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6 Data and methodology

The following section discusses the type of data used to study the effects of interest rate
changes on bank stocks in the United States and describes the methodology used in the

study.

6.1 Data

The study period is 2012—-2021, and monthly data are available for this period both the
interest rates and the banks listed in NASDAQ, NYSE and AMEX. All data is extracted
using a data stream to maintain integrity. The time interval used is large enough interest
rate fluctuations to give us evidence of what the real impact of interest rate changes has
been on bank stock returns. This period has been chosen as the data because it excludes
the effect of the 2008 financial crisis, but on the other hand, it is examined how changes

in low interest rates have affected bank stock returns.

The U.S. 10-year Treasury bill rate is used as interest rate in the empirical section. Three
different portfolios of banks listed on the NASDAQ, NYSE and AMEX in the United States
are used as an explanatory factor. | have divided these banks to Small, Midsize and Large
asset portfolios according to the banks' balance sheet assets. The assets of small banks
are less than 8 billion dollars, the assets of medium-sized banks are 8-60 billion dollars,
and the assets of large banks are more than 60 billion dollars. In order to make the data
comprehensive and relevant, it has been adjusted, for example, stock splits and de-list-
ings, as well as observations that differ greatly from other data. Additionally, there were

so many small banks that they are limited to 200 per month to ensure uniformity.

S&P500 general index is used as a market factor, because it is a market value weighted
index compiled from the prices of the 500 largest stocks in the U.S. market, and describes

well the stock market trend in the U.S.
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All returns per share have been calculated on a monthly basis as follows:

(11) Rt — (Pt_Pt—l)

Pty

Where:
R;= Return of the stock at time t.

P = The value of the stock at time t.

6.2 Methodology

In this study, an ordinary least squares (OLS) regression model is constructed to find out
how changes in interest rates have affected the returns of banking stocks in the U.S.,

also taking into account the size of the bank as measured by balance sheet assets. This
study hypothesizes the model between U.S. banking stocks, S&P500 Index and the U.S

10-year Treasury bill rate.

Three different regressions are formed from this function that answer the questions of

whether interest rates changes affect bank stock returns in the United States:

(13) USBS = ﬁo + ﬁlMKT + ﬁZTBRlo—year + ¢
(14) USBM = ﬁo + ﬁlMKT + ﬁZTBRlo—year + ¢
(15) USBL = ﬁo + ﬁlMKT + ﬁZTBRlo—year + ¢
Where:

USBg = U.S. small banks portfolio return.
USB,, = U.S. midsize banks portfolio return.
USB; = U.S. large banks portfolio return.

TBR;g-year = Change in U.S. 10- year Treasury Bill rate.
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MKT = Market factor (S&P 500)
Bo = Constant
B and [, = Sensitivity of the variables.

€ = Stationary error correction term.

Based on the theoretical part of the study, four hypotheses are formed as follows:

H1: The change in the interest rate can explain the returns of the U.S. bank stocks.
H2: There is a negative relationship between returns of U.S. Bank stocks and U.S. 10-year

Treasury bill rate.
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7 Results

This chapter reviews the results of empirical study. First the variables used in the tests
are reviewed, after which the regressions made from different portfolios are examined
in more detail and examined results obtained. In addition, the returns of the formed
three bank portfolios presented and compared to each other, as well as to the S&P 500

index, which acted as a market factor in this empirical study.

7.1 Descriptive statistics

Table 1 shows the features of the variables used in the regressions. The first three varia-
bles are the explanatory factors (Small, Midsize and Large banks) in the table describing
the portfolios used in the regressions. There are a total of 120 observations for all factors,
which means 120 months of returns in portfolios and the S&P 500 index. Regarding the
3-month T-bill and 10-year T-bill, there are 120 observations on the interest rate fluctu-
ations in question. Descriptive statistics table also shows the mean, median, standard

deviation and other statistics to support the empirical study.

Table 3. Descriptive statistics.

Variable Small Midsize Large S&P500 A 10 year T-Bill
Mean 0.0125 0.0086 0.0079 0.0119 0.0047
Median 0.0156 0.0147 0.0126 0.0179 0.0113
Minimum -0.2404 -0.2935 -0.3206 -0.1251 -0.3805
Maximum 0.1448 0.1638 0.2193 0.1268 0.3091
Standard Deviation 0.0468 0.0627 0.0e31 0.0377 0.1134
MNo. Of observations 120 120 120 120 120

Sample period 1.1.2012-31.12.2021

The table (3) above shows the features of the variables used in the regressions. The first
three variables are the explanatory factors (Small, Mid and Large banks) in the table de-
scribing the portfolios used in the regressions. It is interesting to see how the portfolios

used in the study have behaved during the analysed period. Small banks portfolio has
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returned during the period under review, an average of 1.25% per month, while the me-
dium-sized portfolio has returned 0.86% and the large bank’s portfolio 0.79% per month.
This shows how small banks have created more returns the period under review than
medium-sized or large banks on average. The market, in turn, has returned the period
under review an average of 1.12% monthly, so the average market returns ended up
between small banks and medium and large banks. However, in relation to portfolios, it
should be taken into account, that the returns have varied largely on a monthly basis,
especially when it comes to small bank portfolio. Between 2012-2021, the largest posi-
tive monthly return was 14.5% and the largest negative return was -24.04% in small cap

portfolio, excluding the collapse caused by Covid19 in March 2020.

Throughout the period under review, the largest fluctuations occurred in March 2020,

when Covid19 started to spread around the world, causing the biggest drop in the stock
market since the 2008 financial crisis. As at March 2020 the small banks portfolio re-
turned -24.04%, the midsize banks -29.35% and the large banks -32.06%. According to
the size anomaly (Banz, 1981), the risk-adjusted return on shares of small companies is
better than on shares of medium-sized or large companies. An attempt has been made
to explain the higher returns of the shares of small companies by the fact that there is
less news about them, i.e. there is not enough information available for price formation.
In addition, the risk inherent in small companies is greater and the liquidity of the shares
is weaker. Over the years, the company size anomaly has weakened despite the fact that
the risks of small companies have not decreased but even increased, if the risk associ-

ated with these companies is measured by volatility or market risk.
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Figure 4: Cumulative monthly returns of Small, Midsize, Large and the market index used

(S&P 500).

7.2 Results of the regressions

In this section, it is presented the results obtained from linear regression (OLS). The pur-
pose of the regression was therefore to find out how much the fluctuations of the U.S.
10-year T-bill have affected the returns of banks of different sizes. As stated in the theory
section, a rise in interest rates should lower stock prices, and a fall in interest rates, on
the contrary, will raise stock prices. In the period 2012-2021, the general interest rate,
especially in the United States and Europe, has been extremely low during that period,
so this study aims to find out whether interest rate increases or decreases affect bank

stocks as expected, even though interest rates remained low in general.
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Regression analysis of the impact of interest rate changes on bank stocks in US stock markets

Sample period 1.1.2012-31.12.2021 {Up and down market days)

Small banks Midsize banks Large banks
Intercept 0.41 % -0.42 % -0.51 %
(1.907)* (-1.275) (-1.354)
MET (S&P500) 0.633 0.982 1.017
(8.794)%** (11.266)*** (10.140)***
A 10 year T-Bill 0.198 0.246 0.192
(8.281)*** (8.497)*** (5.759)***
Sample size 120 120 120
R Square 0.640 0.706 0.616
Adj. R Square 0.634 0.701 0.609

*** Significant at the 0.01 level
*#* Significant at the 0.05 level
* Significant at the 0.10 level

Table 4. Regression results.

The table (4) above shows the results of the regression analysis for all formed bank port-
folios, of which the results of small bank portfolio are examined first. When interpreting
the regression results, it isimportant to first look at the model’s adjusted R Square, which
practically means how much the regression model can explain the returns of the formed
portfolio. It can be noticed that the adjusted R Squares of the regressions are 60.9% for
large bank portfolio, 63.4% for small bank portfolio and 70.1% for midsize bank portfolio.
The obtained results of the adjusted R Squares are quite good, but it can be concluded
from them that some of the returns of bank portfolios can also be explained by factors
other than the market and the interest rate, which will be considered later in this results
section.

Regarding to the intercept variable, it can be seen, that formed regression models do not
generate alpha a lot. Only for small banks, intercept is positive (0.41%) and statistically
significant with 10% accuracy, with a t-value of 1.907. For midsize and large banks, inter-

cepts are between -0.42%-0.51%, but they are not statistically significant.



47

When interpreting the coefficient obtained for the market factor, it can be noted that it
is approximately 1 for midsize and large banks, and 0.633 for small banks, and for all
portfolios the results are significant at the 1% significance level. This means that the
banks in question follow the market index, for example the S&P 500 index, very closely.
In other words, between 2012 and 2021, midsized and large banks have been signifi-
cantly dependent on the direction of the market. However, the result is different for
small banks, for which the coefficient is only 0.633. This means that when the market
changes by 1 percent, small banks change by 0.633% in the same direction, so they have
not been as dependent on the general direction of the market and, thus, the returns
should be explained by other factors. Reasons for this may be, for example, that the risk-
iness of small banks is usually higher, and they may be in the growth phase or have just
been listed on the stock exchange. In this case, for example, the company's profit-making
ability and growth prospects can be affected relatively more than in the case of midsize

and large banks.

When looking at a very important factor for the thesis, the effect of the interest rate
change on the returns of small, midsized and large banks, it can be seen that the coeffi-
cients are positive for all portfolios, 0.192 for large banks, 0.198 for small banks and
0.246 for midsize banks. Hence, the obtained results mean that the rise in interest rates
has had a positive effect on bank stock returns. The obtained results are also confirmed
by the fact that they are statistically significant at the 1% significance level for all three
portfolios. The results of the effect of the interest rate factor related to banking stocks’
returns therefore provide different evidence than predicted in the theory section, as ac-
cording to theory, an increase in the interest rate should have a negative effect on the
returns of banking stocks. Reasons for the obtained regressions results will be discussed

in more detail in the conclusion chapter.
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8 Summary and conclusions

This chapter summarizes the results of the empirical study and compares them with pre-
vious studies. In addition, the chapter considers what the obtained research results are
due to and what kind of research it would be important to do in the future in order to

strengthen the evidence obtained.

The main purpose of this study was to find out how the changes in the interest rate have
affected the returns of bank stocks in the environment of low interest rates. In other
words, how the rise or fall of the interest rate can explain the returns on bank shares. In
my study, | also compare how interest rate changes have affected the returns of bank
stocks of different asset sizes. The topic in question is interesting because according to
several previous studies, an increase in interest rates has a negative effect on the returns
of bank stocks, even though banks' main source of income is interest on loans, in which
case it would be assumed that an increase in the interest rate would be a favorable thing,
at least in terms of banks’ profitability. It is a different matter, of course, how banks’
profitability and stock returns correlate with each other. The importance of this study is
also increased by the fact that the general interest rate level has never been as low as

during the studied period, so slightly different results can be expected.

The results of the regressions provide evidence that interest rate fluctuations have been
able to explain the returns of bank stocks in all three different asset size categories, in
small, midsized and large bank portfolios, and the effect of the interest rate change is
positive to bank stock returns. When comparing to previous studies, for example, English
et al. (2018) state that the rise in interest rates has had a negative impact on the returns
of bank stocks, while in this study the results are opposite. Correspondingly, Saunders
and Yourougou (1990), Wetmore and Brick (1994), and Choi et al. (1992) state that the
effect of interest on bank stocks’ returns varies over time, giving support to the results

of this thesis.
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However, as stated in the regression results section, during the studied period bank stock
returns followed strongly the direction of the market, which also partially explains the
different results as expected. As can be seen in the figure 5, the U.S stock market has
been strongly in a bull direction during the entire studied period, excluding the dip
caused by Covid-19 in early 2020. Correspondingly, in previous studies, the period has
often covered, for example, the financial crisis, which resulted in a several-year bear
trend in the market, when bank stocks have behaved differently in relation to changes in
interest rates. The prevailing low interest rate in the market reduces the interest margin
of the banks, causing the income of basic banking to fall even to an unprofitable level,

which could be one of the reasons why banks react positively to rising interest rates.

To summarize this thesis, it can be stated that the rise in interest rates has had a positive
effect on the returns of bank stocks between 2012 and 2021. However, it should be con-
sidered that in this study bank stocks mainly followed the market, and the effect of the
interest rate as an explanatory factor of returns remained rather small. Based on previ-
ous studies and this study, it can be concluded that the effect of the interest rate varies
based on the studied period and market direction. In order for the research to get more
evidence in the future, it would be important to have more length in the period after the
financial crisis, especially now that interest rates have clearly risen during 2022. Further-
more, now that the era of low interest rates seems to have come to an end, it would also
be interesting to study the Ying et. al. (2010) approach, how a change in the interest rate
affects bank stock returns when it is expected or unexpected. Additionally, this research
would be supported if it was done for the same period, for example, from European

banks.



50

References

Alhonsuo, Nisén, Nousiainen, Pellikka, Sundberg. (2012). Finanssitoiminnan kasikirja Vol

2. Jyvaskyla: Bookwell pp. 47-52.

Abreu, José & Gulamhussen, Mohamed. (2013). The stock market reaction to the public
announcement of a supranational list of too-big-to-fail banks during the financial

crisis. Journal of International Financial Markets. pp. 49-72.

Auerbach, Alan. (1979). Wealth Maximization and the Cost of Capital.The Quarterly Jour-

nal of Economics. Vol. 93. Issue 3, pp. 433-446).

Banz, R.W.,, 1981, “The Relationship between Return and Market Value of Common

Stocks,” Journal of Financial Economics, 9, 3-18.

Bodie, Z., A. Kane & A. J. Marcus. (2005). Investments. Sixth edition. Boston:
McGraw—Hill Inc. 1090 s. ISBN 0—-07-123820-4. pp. 199.

Borio, Cambacorta & Hofmann. (2015). The influence of monetary policy on banking

stocks, International Finance. Monetary and Financial department.

Bernanke, Ben S. ; Kuttner, Kenneth N. (2005). “What Explains the Stock Market's

Reaction to Federal Reserve Policy?” Journal of Finance. Vol 60, pp. 1221-1257.

Bloomberg (2022). [online] <https://www.bloomberg.com/news/articles/2022-01-
16/disappointing-decade-for-european-bank-stocks-gives-way-to- rally>[acces

sed :02.11.2022]

Casu, Barbara, Claudia Girardone & Philip Molyneux (2006). Introduction to Banking.
Pearson Education Limited. ISBN 978-0-273-69302-4. pp. 213-216


https://tritonia.finna.fi/uva/Primo/Search?lookfor=Bernanke%2C+Ben+S.&type=Author
https://tritonia.finna.fi/uva/Primo/Search?lookfor=Kuttner%2C+Kenneth+N.&type=Author
https://tritonia.finna.fi/uva/Primo/Search?lookfor=%22Journal+of+Finance%22&type=AllFields

51

Chen, Xiaowei. Gao, Jinwu (2013) Uncertain term structure model of interest rate, Soft

Computing Vol.17, pp.597-604.

Copeland, Thomas E. & Fred Weston J. (1988). Financial Theory and Corporate Policy
Third edition. USA.: Addison—Wesley Inc. ISBN 0-201-10648-5. pp. 360-363.

Djalilov, K., & Piesse, J. (2016). Determinants of bank profitability in transition count-

ries: What matters most? International Business and Finance Vol 38. pp. 69-82.

Emott, David T. (2011). Practioner’s Complete Quide to M and A’s: “An all Inclusive

Reference” Wiley Finance. New Jersey. ISBN:978-1-118-0159. pp. 404.

English, Van Den Heuvel & Zakrajsek (2018). Journal of Monetary Economics Vol 98.
pp. 80-97.

Estrella, A. & F.S. Miskin (1996). The yield curve as a predictor of U.S. recessions.

Current Issues in Economics and Finance. Vol 2. page 7.

European Central Bank (2019). Euro area banks: the profitability challenge. Available in
World Wide Web: https://www.ecb.europa.eu/press/key/date/2019 (Accessed
26.12.2019)

Fabozzi, Frank J. (2000). Bond Markets, Analysis and Strategies. New Jersey: Prentice
Hall. Vol 8. page. 247.

Fama, E. & French, K. (2004) The Capital Asset Pricing Model: Theory and Evidence.

Journal of Economic Perspectives, Vol 18. pp. 25-46.

Fisher, Irwing (1930). The Theory of Interest. New York. The Macmillan
Company. page 566.



52

Freixas, Xavier, and Jean-Charles Rochet. Microeconomics of banking. MIT press,

2008.

Ghosh, Amalendu (2015). Managing risks in commercial and retail banking. New York,

United States. ISBN:978118103531. page. 341.

Howells, Peter & Keith Bain (2008). The economics of money banking and finance. Fourth

edition. Pearson Education Limited. England. ISBN: 978-0-273- 71039-4.

Jareno, Ferrer & Miroslavova (2016). US stock market sensitivity to interest and inflation
rates: a quantile regression approach, Applied Economics. Vol 48. pp. 2469-

2481.

Jensen, G.R,, Johnson R.R, & Bauman, W.S. (1997). Federal Reserve monetary policy and
industry stock returns. Journal of Business Finance and Accounting. Vol. 24. pp.

629-644.

Kallunki, J-P. & Niemela, J. (2007) Uusi yrityksen arvonmadritys. Helsinki: Talentum.

Vol 4. pp. 103-107.

Koch, Timothy, MacDonald, S. Scott. (1957). Bank Management Cengage Learning
Eight edition. Vol 2. pp. 56.

Kontkanen, Erkki (2009). Pankkitoiminnan késikirja. 2.painos. Vammalan Kirjapaino

Oy. Vammala. ISBN 978-952-5684-13-1. page 291

Kontonikas, Alexandros. MacDonald, Ronald. Saggu, Aman. (2013) Stock market reaction
to fed funds rate surprises: State dependence and the financial crisis. Journal of

Banking & Finance, Vol 37, 4025-4037



53

Kurov, Alexander & Raluca, Stan (2018) Monetary policy uncertainty and the market
reaction to macroeconomic news. Journal of Banking & Finance, Vol. 86. pp.

127-142.
Lepetit, Laetiman., Emmanuelle, Nys Philippe., Rous, Amine Tarazi. (2008). Bank income
structure and risk: An empirical analysis of European banks. Journal of Banking &

Finance Vol. 32, Issue 8, pp. 1452-1467.

Levy, Henry. (2002). Fundamentals of Investments. Gosport: Ashford Colour Press Ltd.
Vol. 3. pp. 286-288.

Eakins, Stanley & Mishkin, Frederic S. (2000). The Economics of Money, Banking, and

Financial Markets. The United States of America: Addison Wesley Longman. p:136.

Musgrave B: Peggy & Richard A. Musgrave (1985). Public Finance in Theory and Practice.
Singapore: McGraw-Hill Book Co. page. 698.

Osuupankki (2018). Vuosikertomus 2018., [online] <https://www.op.fi/web/raportit/op-
ryhman-raportit> [accessed 26.12.2019]

Peelo, Des. (2016) The Valuation of Businesses and Shares: A Practitioner’s Perspec-

tive,2". edition. ISBN:978-1-910374-66-5. pp. 57-60.

Pratt, Shannon. Grabowski, Roger. Brealey, Richard. (2014) Cost of Capital: Applications
and Examples. ISBN 9781118852804. pp. 96-112.

Priti, Verma 2016, The Impact of Exchange Rates and Interest Rates on Bank Stock Re

turns: Evidence from U.S. Banks. pp. 124-139.

Reeta, Clonia. (2016), Interest Rate Risk - A Comparative Study of Public and Private Sec



54

tor Banks in India. Journal of Business and Financial Affairs. ISSN: 2167-0234.

Roll, R. (1977). A Critique of the Asset Pricing Theory's tests, Part |. The Journal of

Financial Economics. 4:1, pp. 129-176.

Saunders, Anthony & Yourougou, Pierre, 1990. "Are banks special? The separation of
banking from commerce and interest rate risk," Journal of Economics and Busi-

ness, Elsevier, vol. 42(2), pages 171-182, May.

Shaffer, Sherrill. (1991) Interest rate risk: What’s a bank to do? Business review Federal

Reserve Bank of Philadelphia, pp. 17-27.

Sharpe, W.F. (1964). Capital Asset Prices: A Theory of Market Equilibrium under Condi
tions of Risk. The Journal of Finance Vol 19. pp. 425-442.

Shomashekar, N.T. (2009). Banking, New Age International. ISBN:978-81-224-2928-2. Vol
4. pp. 12-15.

Schmidt, Sebastian. (2017). Fiscal Activism and the Zero Nominal Interest Rate Bound.

Journal of Money, Credit and banking. Vol. 49. pp. 695-732.

Specher, C.R. & Pertl, M.A. (1983). Large Losses, Risk Management and Stock Prices.
Journal of Risk and Insurance Vol. 50, pp. 107-117.

Tuhkanen, Jorma. (2006). Korkokasikirja sijoittajalle ja lainanottajalle. Edita QY, Helsinki.
ISBN 951-0-26627-2.

Vaz, John. Ariff, Mohammed & Brooks, Robert (2008). The effect of interest rate
changes on bank stock returns. Investment Management and Financial Innovati

ons, 5(4-1)



55

Yin, Haiyan, Jiawen Yang & William C. (2010). State Dependency of Bank Stock Reaction
to Federal Funds Rate Target Changes. The Journal of Financial Research. 33:3. pp:
289-315.



	1 Introduction
	1.1 Purpose of the thesis
	1.2 Structure of the thesis

	2 Banking system
	2.1 Bank’s balance sheet and income structure
	2.2 Bank’s profitability and returns
	2.3 Measuring the performance
	2.4 Risk management
	2.4.1 Interest rate risk management
	2.4.2 Gap-analysis
	2.4.3 Duration analysis in banks' risk management


	3 Interest rate
	3.1 Definition of the interest rate
	3.2 Nominal interest rate and real interest rate
	3.3 Risk free interest rate
	3.4 Interest rate and risk premium
	3.4.1 Risk of maturity


	4 Stock valuation
	4.1 Dividend based model
	4.2 Capital Asset Pricing model

	5 Literature review
	5.1  Impact of interest rates on stock market
	5.2 Impact of the interest rate on banking stocks

	6 Data and methodology
	6.1 Data
	6.2 Methodology

	7 Results
	7.1 Descriptive statistics
	7.2 Results of the regressions

	8 Summary and conclusions

