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This thesis examines the effect of monetary policy rate changes of the ECB in 2011 and 2022
on the stock returns of Finnish non-financial companies. The purpose of this study is to
determine whether hedging with interest rate derivatives has an effect on the stock returns
of the companies during policy rate changes. This thesis also aims to explain whether the
monetary policy rate changes in 2011 and 2022 have different effects on the companies.

The data of this thesis consists of stock prices, and the derivatives used by 20 companies
selected from the Helsinki Stock Exchange. The stock price data were collected from the
Refinitiv Eikon database, and the financial reports were used to collect the data on the
derivatives positions of the companies. To determine the effectiveness of different interest
rate derivatives, the companies were divided into three portfolios based on their derivatives
positions. The event study methodology was used to study the effect of monetary policy rate
decisions. Six event days were selected, the monetary policy rate decisions in 2011 and 2022,
and the statistical significance of the abnormal returns of the companies were studied on the
event days.

The two monetary policy rate changes of 2011 were not found to have an effect on any of
the portfolios. The first policy rate change of 2022, however, did affect the stock returns of
two portfolios of companies. The one portfolio that was not significantly affected by the
policy rate change was the portfolio of companies with no derivatives. The other three policy
rate changes of 2022 were not found to have a significant impact on the portfolio’s stock
returns.
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Tassa tutkimuksessa tarkastellaan EKP:n ohjauskoron muutosten vaikutuksia vuosina 2011
ja 2022 suomalaisten yritysten osakkeiden hintoihin. Tdmén tutkimuksen tarkoituksena on
selvittad, onko suojautumisella korkojohdannaisten avulla vaikutusta yritysten osakkeiden
hintoihin ohjauskoronmuutosten aikana. Taman tutkimuksen tarkoituksena on myds
selvittad, onko vuosien 2011 ja 2022 ohjauskorkojenkoronmuutoksilla erilaisia vaikutuksia
yrityksiin.

Taman tutkimuksen aineisto koostuu 20 suomalaisesta yrityksestd, sek& naiden
osakekursseista ja korkojohdannaisista. Tiedot osakekursseista kerattiin Refinitiv Eikon -
tietokannasta ja yritysten kayttdmat johdannaiset selvitettiin niiden vuosikertomuksista.
Yritykset jaettiin kolmeen portfolioon niiden kayttamien korkojohdannaisten perusteella.
Tapahtumatutkimusta kaytettiin rahapoliittisten korkopaattsten vaikutusten selvittdmiseen.
EKP:n ilmoituksia ohjauskorkojen muutoksista vuosina 2011 ja 2022 kaytettiin
tapahtumapaivind ja yritysten osakkeiden hinnoissa tapahtuvia muutoksia ja niiden
tilastollista merkitsevyytta tarkasteltiin tapahtuma paivina.

Vuonna 2011 oli kaksi ohjauskoronmuutosta, eikd niiden havaittu vaikuttavan yritysten
osakkeiden hintoihin. Vuoden 2022 ensimmadiselld ohjauskoron muutoksella oli
tilastollisesti merkitseva vaikutus kahteen yritysportfolioon. Kolmas yritysportfolio johon
ohjauskoronmuutokset eivat vaikuttaneet oli portfolio, jossa oli yrityksid ilman
korkojohdannaisia. Kolmella muulla vuoden 2022 ohjauskoron muutoksella ei havaittu
olevan merkittdvaa vaikutusta yritysportfolioiden osaketuottoihin.



Abbreviations

AAR Average Abnormal Returns

APT Avrbitrage Pricing Theory

AR Abnormal Returns

ARCH Autoregressive Conditional Heteroscedasticity
CAAR Cumulative Average Abnormal Returns

CAR Cumulative Abnormal Returns

CEO Chief Executive Officer

CFO Chief Financial Officer

ECB European Central Bank

GARCH Generalized Autoregressive Conditional Heteroscedasticity



Table of contents

Abstract
Abbreviation
R 101 1o To [FTox { (o] USROS 8
1.1. Objectives and the research qUESTIONS............covviiiieiiiin e 10
1.2, DElIMITALIONS ..ottt bbb b e 12
1.3, TRESIS SITUCTUIE ...ttt 13
2. Interest rate risks and deriVatiVES ..........cccueiviieiieiesie e 14
2.1, FINANCIAL FISKS ...iviitiiiiiiieiieieie ettt bbb 14
2.1.1.  Reasons for Nedging........ccccecieiieiiiieie e 15
2.2.  Hedging strategies and deriVatiIVES.............courierierereriiire e 16
2.2.1.  Minimum variance Nedge Fatio ..........ccccveeeieiiererieseseses e 17
2.2.2.  Delta hedging......c.cccooiiiiee e s 18
2.2.3.  FOrwards and FULUIES. ........cooriiiiiiiiiesieeeee et 19
2,24, SWAPS ...ttt 20
2.2.5.  OPLIONS....ciuiiiiiteieeite et 21
3. Literature review of interest rates and StOCK FeturnS ..........ccocvevvieierenene e 22
3.1. Interest rate risk and non-financial COMPANIES...........ccooviiriiiiiiiene s 23
3.2. Interest rate risk and financial INSHLUtIONS ..........ccoovveiviieiiieieee e 25
3.3.  Monetary policy changes and StoCK returns ..........cccocveveiievicic i 28
4. Data and MethodOlOgY ........ccceiiiiiiiiiiiii e 31
N B T | - RO 31
4.2, MEethOUOIOQY ....oooivieiiieiie e 33
4.2.1. Two-index model and Arbitrage Pricing Theory.........ccccocevereneniencnnnnnnnns 34
4.2.2.  Event study methodology .........cociiiiriiiiieiise e 35
4.2.3.  Assumptions Of liNear regreSSIiON.........ccvcvveiieiiieiie e 37
4.3, ThE IESEAICN PrOCESS ...cvviiiiieitie ittt ettt e et e e re e saee s 39
D FINAINGS ..ttt bbb bbb 41

5.1. The effects of policy rate announcements of 2011 ...........cccevveivieiieciec e, 42



5.2. The effects of policy rate announcements 0f 2022 ..........cccoovvveiienienieeieenie e 44
B, CONCIUSIONS ...ttt ettt b e bbbt et e e bbb been e 49

6.1. Limitations and reliability Of the reSults ... 52

6.2, FULUIE FESBAICH ... 53
RETEIENCES ...ttt bbbttt bbb bbb 55
Appendices

List of Appendices

Appendix 1.

Appendix 2.

Appendix 3.

Appendix 4.
Appendix 5.

Appendix 6.

Appendix 7.
Appendix 8.

Appendix 9.

Residuals against the Independent Variable for all portfolios in 2011 and 2022

Residuals and their immediate previous values for all portfolios in 2011 and
2022

AAR and CAAR for the first two policy rate announcements in 7.4.2011 and
4.7.2011. The significances of the results are noted as *, **, *** to indicate

significance levels of 10%, 5%, and 1% respectively.
AAR and CAAR for all portfolios during the first policy rate change of 2011
AAR and CAAR for all portfolios during the second policy rate change of 2011

AAR and CAAR for the ECB’s policy rate announcements in 2022. The
significances of the results are noted as *, **, *** to indicate significance

levels of 10%, 5%, and 1% respectively.
AAR and CAAR for all portfolios during the second policy rate change of 2022
AAR and CAAR for all portfolios during the third policy rate change of 2022

AAR and CAAR for all portfolios during the fourth policy rate change of 2022



List of Figures
Figure 1. Inflation rate in Europe from January 2008 to December 2022 (Eurostat, 2022)

Figure 2. Marginal lending facility rate and 12 months Euribor from January 2010 to
December 2022 (Suomen Pankki, 2022)

Figure 3. Interest rate swap contract between companies with a swap bank as an

intermediary
Figure 4. Residuals and Predicted values of all portfolios in 2011 and 2022
Figure 5. The estimation window and the event window.

Figure 6.  Average abnormal returns and cumulative average abnormal returns of
Portfolio 1 in 7.4.2011

Figure 7. Average abnormal returns and cumulative average abnormal returns of
Portfolio 1 in 21.7.2022

Figure 8. Average abnormal returns of Portfolio 2 and Portfolio 3 in 21.7.2022

Figure 9. Cumulative average abnormal returns of Portfolio 2 and Portfolio 3 in
21.7.2022

Figure 10. Average abnormal returns and cumulative average abnormal returns of
Portfolio 1 in 27.10.2022

Figure 11.  Average abnormal returns and cumulative average abnormal returns of
Portfolio 1 in 15.12.2022

Figure 12.  Average abnormal returns of Portfolio 3 in 15.12.2022

List of Tables

Table 1. Revenue, profit, leverage, and liquidity of the selected companies, as well as

the derivatives used in both years.
Table 2. Descriptive Statistics of the residuals of portfolios in 2011 and 2022

Table 3. The monetary policy rate announcement dates of the ECB from 2011 to 2022.



1. Introduction

The European Central Bank’s (ECB) primary objective is to maintain price stability in the
euro area by keeping inflation at its target of 2% over the medium term (European Central
Bank 2022). Since 2010, inflation in Europe has been between -0.50% and 3.3%, but from
2021 on, inflation started to increase. In October 2022, inflation in Europe hit a new all-time
high of 11.5%. (Figure 1.) The ECB's policy rates are one method it attempts to control
inflation. The three policy rates determined by the ECB Governing Council are the interest
rate on the major refinancing operations, the deposit facility rate, and the marginal lending
facility rate. The major ECB interest rates have been at zero for over six years, before the
ECB raised its interest rates for the first time since 2011 in July 2022. (European Central
Bank Press Release, 21 July 2022). While the key ECB interest rates have been at zero, the
12-month Euribor has been negative, allowing companies to affordably finance their
expenses. This thesis aims to identify how changes in the ECB’s policy rates affect Finnish
companies with different hedging positions and whether there is a difference in the interest

rate exposure of companies with different hedging strategies.

Inflation mn Europe 2008 - 2022
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Figure 1. Inflation rate in Europe from January 2008 to December 2022 (Eurostat, 2022)



Interest rate risk is a major concern for businesses since it affects both revenues and costs.
Furthermore, given the current state of the economy and all its current risk factors, analysing
risks, in general, is an exceptionally appealing topic. Bartram (2002, 101-102) points out
that variations in interest rates are directly tied to the business cycles of the economy, and
the impact of companies’ investments through the cost of capital as well as that interest rate
risk may have an indirect impact on companies’ competitive position, affecting the

magnitude of their future cash flows and, as a result, firm value.

Market risks and their management are widely studied topics in financial literature. Market
risks consist of foreign exchange risk, interest rate risk, commodity price risk, and equity
price risk, of which foreign exchange risk is the most common research topic in market risk
literature. Interest rate risk is another extensively studied risk, and there is substantial
literature on the management of interest rate risk by financial institutions and non-financial
organisations. According to the previous research findings, interest rate risk is an important
risk to manage because it influences a company’s stock price, value, and other critical key
figures. Another widely studied topic is the effect of monetary policy changes on stock
prices. There is an extensive and continuously growing literature on the effects of monetary
policy rates and the quantitative easing programme on stock prices and the value of

companies.

This thesis aligns between the previous studies on interest rate risk management of non-
financial companies and the effects of monetary policy changes on stock prices. Previous
research on interest rate risk management have used long-term government bond yields as a
proxy for long-term interest rates and short-term LIBOR or other interbank interest rates as
a proxy for short-term interest rates. Few, if any, studies on interest rate management make
use of monetary policy rates as proxies for interest rates. Studies on monetary policy changes
and stock prices, on the other hand, do not consider the hedging strategies or interest rate

management of individual companies.

This thesis adds to the existing literature on interest rate risks using monetary policy rates to

measure whether the derivatives usage of companies affect the exposure to interest rate risk.



10

The study focuses on 20 Finnish non-financial companies and their interest rate derivatives
use during times of monetary policy rate increase. To keep inflation at the target level, the
ECB raised policy rates for the first time in nearly two years in April 2011. The ECB raised
policy rates for the second time in July 2011, for the same reasons as before. (ECB Press
Conferences, 7 April 2011; ECB Press Conferences, 7 July 2011) After these increases, the
ECB gradually lowered the policy rates to 0%, until 2022, when they again increased the
policy rates to make sure inflation returns to the target level (ECB Press Conferences, 21
July 2022)

1.1. Objectives and the research questions

The aim of this thesis is to research how the monetary policy rate changes of the ECB affect
Finnish non-financial companies. Furthermore, it is to find out if the derivatives positions of
companies have an effect on their stock returns. Companies use derivatives to hedge risks
such as interest rate risk and to reduce the volatility that the risks impose on their stock
returns. The ECB uses policy rates to maintain inflation at its target level of 2%, and changes
in policy rates impact the interest rates used by businesses to obtain bank loans or to invest.
As inflation climbed beyond 3% in 2011, the ECB increased its policy rates, and inflation
reverted to normal levels as a result of its efforts. In 2021 inflation in the euro area started to
hike and in May 2021 inflation surpassed 2%. Inflation kept increasing and the ECB
announced on 21.7.2022 to increase its policy rates. The policy rate changes and the

development of the 12-month Euribor are plotted in Figure 2.
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MAIN REFINANCING RATE AND 12-MONTH
EURIBOR 2010-2022
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Figure 2. Marginal lending facility rate and 12 months Euribor from January 2010 to December 2022 (Suomen Pankki,
2022)

In Figure 2, the red circles represent the policy rate changes of relevance in this study. In
2011, policy rate adjustments were smaller than in 2022, as was inflation. But even a 25
basis points increase in policy rates, as was those in 2011, has been found to affect the stock
returns of companies (Rigobon & Sack 2003) The primary research objective of this thesis
is to determine if interest rate derivatives have an influence on company stock returns. The

first research question of this paper is as follows:

Question 1. Does the monetary policy decision have varied effects on the

companies’ stock returns with different derivatives positions?

Another objective of this thesis is to determine if the amount of the policy rate change has

an influence on stock returns. For that reason, the second research question is:

Question 2. Is there a difference in the effect of monetary policy changes on the

companies’ stock returns between 2011 and 2022?



12

1.2. Delimitations

This thesis focuses on Finnish non-financial companies. There are multiple studies
concerning monetary policy rate changes of the Fed and other European countries, as well
as a vast number of studies on interest rate risk management of other countries. Not many
studies on the effects of interest rate risk or monetary policy rate changes on Finnish

companies have been done, and for those reasons, this study focuses on Finnish companies.

There have been more studies of interest rate risk and financial institutions than those that
focus on non-financial companies. Financial institutions and non-financial companies have
many differences that affect their sensitivity to interest rates. Their risk profile, revenue
sources, and their valuation are all things that make financial institutions and non-financial
companies differ in the way their stock prices react to interest rate changes. Because there
have been fewer studies concerning non-financial companies and to keep the goal of the
study clear, other than non-financial companies were kept out of scope for this study. Though
it would be interesting to compare these two types of companies with each other in a future

study.

The previous studies on interest rate risk and how companies hedge interest rate risk have
rarely utilised the event study methodology. These studies have used linear two-index
models and other nonlinear methods to measure interest rate risk with great success. Studies
that focus on the effects of monetary policy changes on stock returns, on the other hand,
have almost exclusively adopted the event study methodology. For that reason, the study in
this thesis is conducted with the event study methodology. Combining the event study
methodology and a research method from another study, the APT model for example, in the

future might produce an interesting study.
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1.3. Thesis structure

This thesis is organised into six main chapters. The first chapter introduces the background
for the study, the research questions, and the objective for the study, as well as touches upon
the methodology used in this thesis. The two following chapters together establish the
theoretical framework for this thesis. Chapter 2 includes an introduction to financial risks
and to the reasons and strategies for hedging interest rate risk. Four types of derivatives and
their use are also introduced in chapter 2. In the third chapter, a detailed literature review of
previous studies is presented. The previous studies of interest rate risk and its management
from the point of view of financial institutions and non-financial companies are presented.
Chapter 3 also introduces the studies concerning the effects of monetary policy changes on

the stock returns of companies.

The fourth and fifth chapter focus on the study itself. Chapter 4 presents the methodology of
the thesis and the data used in the study. Also, the process of the study in this thesis is
introduced in chapter 4. Chapter 5 introduces the two hypotheses that were used in this study
to reflect on the results, which are also presented in the fifth chapter. The sixth chapter
includes the conclusions, a discussion of the results, and how the results of this study relate
to the previous studies. The sixth chapter concludes with thoughts on what may have been
done differently in this study and what future studies might explore doing differently from

this study.
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2. Interest rate risks and derivatives

This section examines the risks that businesses face and the reasons why they hedge their
risks. Four theories as to why companies choose to hedge risk are presented as well as two
hedging strategies companies might choose to use. To expose the reader to some more
common hedging methods, the minimum variance hedge ratio and the more options-centric
delta hedging strategies are provided. Finally in this section, the four types of derivatives

and their use are presented.

2.1. Financial risks

One of the most important functions of corporate treasury is to protect the company’s value
and to minimise the risks associated with price fluctuations and changes in the interest- and
exchange rates (Zopounidis, Benkraiem & Kalaitzoglou 2021). Financial risks can create a
variety of problems for companies, both short and long-term. Financial risks can have a
substantial effect on a company's financial performance, reputation, and market potential.
Cash flow problems, higher borrowing costs, and decreased profitability are among the

issues that financial risks create. Financial risks can be divided into three categories.

o Credit risks, which refer to debtors’ ability to fulfil their obligations
e Market risks, which include interest rate risk, foreign exchange risk, and stock price
risk

e Liquidity risks, which refer to the company’s ability to pay its day-to-day expenses

Interest rate risk is one of the most essential risks for businesses to manage because it can
impact their fixed-income assets, receivables, and interest expenses, as well as their revenue
flows. The amount of interest rate risk is determined by two factors: the company's interest
rate position and interest rate volatility. (Wolke 2017, 116-117) Hecht (2019, 501) states
that the cash flow risk and the fair value risk, and their interdependencies, are the main
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reasons for interest rate hedging for companies. Though cash flow risk and fair value risk
are important reasons for interest rate hedging, there are several other reasons why

companies want to invest in interest rate hedging.

2.1.1. Reasons for hedging

Previous literature has suggested many reasons why companies should hedge interest rate
risk. According to Dhanani et al. (2007, 73), the most important reasons to hedge interest
rate risk are financial distress, underinvestment, tax incentives, and scale economies. The
following sections will go through these reasons and why these are important to the hedging
decisions of companies. These theories apply to the majority of companies, but the
magnitude of each reason varies by company, and only the company's management can

accurately evaluate the importance of these reasons for hedging.

Nocco and Stulz (2006, 9) argue that the underinvestment problem is the most important
reason for companies to hedge risk. Underinvestment essentially means that if a company
has expected certain profits but ends up falling short or even making a loss, the impact of
the shortfall is much greater than just the lost money. If the company for example has some
immediate investments it has budgeted, it may not be able to carry out these investments and
has to drop them completely. The company may have to cut some investments and the loss
of having to pass positive net present value investments represents a permanent loss of value
for the company. (Nocco & Stulz 2006, 9) If the company management does not want to
cut back on investments they can cut dividends, but this brings up other negative
consequences the company may not wish to face (Gunasekarage and Power 2002; Dhanani
et al. 2007)

According to Nance et al. (1993, 269), financial distress does not always imply insolvency,
but rather it is associated with increased transaction costs. Rising interest rates cause higher
expenditures and other servicing fees, which increase the company's running costs and

complicate future investments and other essential investments such as research and
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development. There are many advantages of debt, such as tax advantages or growth
opportunities it brings, and hedging can increase the debt capacity of companies. With
hedging, companies can also reduce the risk that they cannot repay their debts due to
increased interest rates. (Froot et al. 1993, 1632) Smith and Stulz (1985, 398-399) argue
that decreasing the variance of the company's payoffs by hedging can reduce the likelihood

of financial distress.

Tax incentives for hedging may not be relevant for every country. The tax incentives are
based on the presumption of a progressive taxation system where the tax rate increases faster
than the company’s profits. Companies can use hedging to reduce fluctuations in their
taxable income and to strive for lower tax payments by ensuring that higher earnings fall
within the optimum range of tax rates. (Dahani et al. 2007, 74-75; Stulz 2022, 37) Froot et
al. (1993) and Graham and Smith (1999) find evidence that hedging with derivatives allows
companies to manage their income and as a result, they pay fewer taxes than those companies
that do not hedge interest rate risk.

Nance et al. (1993, 269) argue that there are informational scale economies associated with
hedging. Larger companies are more likely to hire professionals with specialised information
to manage and hedge risk. Smaller companies do not as often employ such professionals and
often have less sophisticated and strong hedging programs and strategies. (Nance et al. 1993,
269) There are also scale economies in the transaction costs associated with derivatives and
other hedging instruments. Larger companies may find relatively affordable hedging
methods and some methods may be altogether too expensive for smaller companies. (Nance
et al. 1993; Shehzad 1996)

2.2. Hedging strategies and derivatives

Derivatives are financial instruments that derive their value from an underlying asset or
security such as a commodity, stock, bond, or foreign currency. Derivatives are not used

only by companies to hedge their risks but also by speculators and arbitrageurs. Arbitrageurs
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look for arbitrage opportunities and lock in a profit by taking offsetting positions in two or
more instruments. (Hull 2015, 1, 11) Derivatives allow buyers to enter into derivatives
agreements with a fraction of the underlying assets’ price. Speculators use this leverage to
their advantage to gain bigger profits, and to avoid losses, with a smaller initial investment.
(Arnoldi 2004, 25) Speculators are betting on the movements of an asset and taking a long
or a short position based on if they believe the asset’s price is going to rise or fall (Hull 2015,
14).

2.2.1. Minimum variance hedge ratio

One of the most used hedging strategies is the minimum variance hedge ratio. It is the hedge
ratio that minimises the variance of the portfolio. The minimum variance hedge ratio can be
estimated using ordinary least squats, which is easy to implement but has limitations on
capturing the changes in market volatility. (Catlere 2009, 96) The minimum variance hedge

ratio is calculated with the equation:

OF

Where os is the standard deviation of change in the spot price, AS, and oF is the standard
deviation of change in the futures price, AF, and p is the coefficient correlation between the
two. The parameters of the equation are estimated usually from historical data, which brings
up some limitations. When choosing the time intervals for the data, AS and AF, the length of
these time intervals should be the same as the length of the time interval for the hedge. This
shortens the time interval used and limits the number of observations that are available
observations. (Hull 2015, 60)

Dark (2005) points out that the conventional minimum variance hedge ratio approach has
some limitations. A minimum variance hedge ratio does not allow for multiple periods or

exposures, and that the hedger must be extremely risk averse for a minimum variance hedge
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ratio to maximise the hedger’s objective function. Some other minimum variance hedge ratio
estimation methods include dynamic minimum variance hedge ratio, which utilises
Generalized Autoregressive Conditional Heteroscedasticity (GARCH) models, but even
though these models statistically outperform conventional minimum variance hedges, they
do not necessarily result in better risk reduction. (Dark 2005, 43-47)

2.2.2. Delta hedging

According to Hull and White (2017, 180), delta is the most important hedge parameter, and
it can be most easily adjusted. Delta of an option estimates the rate of change in the price of
the option and the change of the price of the underlying asset, it is the slope of the curve
relating to the option and underlying assets price. Delta represents the number of units of the
stock that should be held for each shorted option to create a riskless portfolio. If a call option
has a delta of 0.4 it means that the option price changes about 40% when the stock price
changes by a small amount. (Hull 2015, 285, 402) Delta of an option can be calculated with
the following formula:

ac
A= Y (2)

Where c is the price of the call option and S is the stock price. Delta hedging works
essentially by purchasing or selling both the underlying asset and the option to offset the
price change in the option. The Delta of an option is not constant, meaning that the hedger
must periodically adjust their position in order to retain the delta hedged. (Hull 2015, 403)
Hull and White (2017) point out that due to the non-zero correlation between the changes in
the price and the volatility of the underlying asset, a normally calculated delta does not
minimise the variance of changes in the hedger’s position. Minimum variance delta on the
other hand takes into account the price changes and the expected change in the volatility. A
minimum variance delta can be obtained by combining the estimates of the historical
relationship between volatility and asset prices with the Black-Scholes delta. (Hull & White
2017, 180-188)
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2.2.3. Forwards and Futures

Forwards and futures are derivatives that specify a sale or purchase of an underlying asset
on a future date, on a certain future price agreed upon by the two parties. Forwards and
futures can be used to trade commodities such as wheat or oil but are more commonly used
to trade financial assets such as stock indexes, bonds, and foreign exchange. (Bodie et al.
2014, 770) The main difference between futures and forwards is that futures are standardised
contracts and are traded on an exchange. Futures contracts are also settled daily, whereas
forwards are settled at the end of the contract. Margin accounts are used to reduce the risk
that the counterpart defaults. Margin accounts work by making daily adjustments to the
account reflecting the investor’s gain or loss. An initial margin is placed on the account, and
if the balance on the account falls below the maintenance margin the investor receives a
margin call and must add funds to the account to match the initial margin. This ensures that
the balance on the margin account never becomes negative. If the investor does not deposit
the variation margin, the broker closes out the position. (Hull 2015, 43, 29-30) The value of

a forward contract for non-dividend paying stock can be calculated from the equation:

Fy = SoerT 3)

And if the stock is paying dividends:

FO = Soe(r_q)T (4)

where

Fo = Forward price

So = Price of the investment

r = Risk-free rate

g = Known yield (e.g., dividend)

T = Time to maturity
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Interest rate futures can be used, for example, in a situation where a company holds a bond
portfolio that has profited considerably. If the company thinks interest rates are increasing
and does not want to sell the portfolio, it can hedge the interest rate risk with futures
contracts. Or if a company is planning on investing a large amount of money in long-term
bonds, it can lock in the current yield with futures. (Bodie et al. 2014, 813) The most popular
interest rate futures contracts are Treasury bills and Eurodollar futures, which have been
used as the basis for other interest rate futures contracts used around the world (Hull 2015,
132).

2.2.4. Swaps

Swaps resemble forwards and futures in that they are contracts where the counterparties
agree to exchange cash flows for example on an agreed date, but swap contracts obligate
exchanges on several future dates. The most common types of swap contracts are foreign
currency exchange swaps and interest swaps. Swaps allow hedgers to swap fixed-rate debt
to floating-rate debt and are flexible in the sense that they enable hedgers to switch the type
of their debt back and forth fast and cheaply. If a fixed-rate debt is swapped into synthetic
floating-rate debt hedgers can just as easily change it back into fixed-rate dept by entering
the opposite side of a swap (Bodie, Kane & Marcus 2014, 815-816) In these plain vanilla
swaps, normally LIBOR or EURIBOR is used as a proxy for a risk-free discount rate, which
simplifies the valuation of the swap because then the discount rate and the reference interest
rate in the swap are the same (Hull 2015, 152). An interest rate swap contract is illustrated
in Figure 3, where company A wants a fixed interest rate on its investment, and company B
wants a floating rate on its investment, while the swap bank acts as an intermediary and

requires 0.04% as compensation.

—3 —_—30
EURIBOR -0.35% 5.33%
——) Company A EURIBOR S\Nap Bank EURIBOR Company B e ———
————————————————— ———————————

Figure 3. Interest rate swap contract between companies with a swap bank as an intermediary
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Initially, company A was offered a fixed rate of 4.7% and a floating rate of EURIBOR -
0.35% and company B a fixed rate of 5.5% and a floating rate of -0.15%. After the swap
company, A gains a 4.98% fixed rate which is 0.28% higher than the offered rate, and
company B gains EURIBOR +0.13% which is also 0.28% higher than the offered rate. The
bank acting as an intermediary requires compensation as it is exposed to default risk from

both companies.

2.2.5. Options

Options differ from other derivatives in a way that they give the option holder the right to
buy or sell the underlying asset but do not obligate the option holder to do either of these if
they so choose. The two types of options are call options, which give the option holder the
right to buy the underlying asset, and put options, which give the option holder the right to
sell the underlying asset on a certain date at a specified price. Options can be American
options or European options, and while American options can be exercised at any time until
the expiration date, European options can only be exercised on the expiration date. (Hull
2015, 8-10) Options can be used to trade stock indices, futures, foreign currencies, interest
rates, and different commodities such as gold, silver, or fixed-income securities. Various
hedging strategies can be implemented using options. By combining put and call options, an
investor can achieve higher profits or a better hedge than using only one or the other type of
option. (Bodie et al. 2014, 689-689)

If an investor believes the price of an underlying asset is going to change by a considerable
amount but is unsure in which direction, they could buy a straddle. A straddle is a
combination of a call and a put option with the same exercise price and expiration date. The
traditional straddle trading approach consists of two steps: creating a volatility forecast and
then adopting that estimate into an option pricing model. The investor would then buy the
straddle if the forecasted price was higher than the market price or sell the straddle if the
forecasted price were lower than the straddle’s market price. (Chen & Leung 2003, 493—
494) Where straddles are a combination of a call and a put option, a spread option is a

combination of two call options or two put options on the same exact stock but with different
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exercise prices or different times to maturity. There are two types of option spreads money
spreads and time spreads. The first one involves purchasing one and selling another option
simultaneously with different exercise prices, and the latter involves selling and purchasing
two options with different expiration dates. Option spreads reduce the risk of the trade by
offsetting the more expensive option with the cheaper one. (Bodie et al. 2014, 695-697)

3. Literature review of interest rates and stock returns

In this section, a literature review of the effects of hedging interest rate risk and the effect of
interest rate changes on companies’ stock prices is presented. There is a good amount of
literature regarding financial risk management, but the majority of literature focuses on
foreign exchange rate risk with less focus on interest rate risk, and most of the studies that
focus on interest rate risk are conducted on financial institutions. (Dhanani et al. 2007, 73;
Bartram 2002, 101). In previous literature, the two-index model of returns by Stone (1974)
and the Arbitrage Pricing Theory (APT) developed by Ross (1976) are the most commonly
used models for both, non-financial and financial companies. They are conceptually the
same, and some studies even refer to the APT model as having been created by Stone (1974),
which is incorrect. Later in the text, these two models are referred to as the APT model as it
is a more frequently used way to refer to these two models in the existing literature. The
APT model is addressed in greater detail in Chapter 4, but the main idea of the method is to
measure a company's monthly stock return with the return on the market index and the value
of the interest rate variable. Even though many previous studies use the APT model, the
interest rates used as proxies vary between the studies, and some studies only focus on the

linear interest rate exposure whereas others include a nonlinear aspect as well.

The next section focuses on the studies conducted on non-financial companies and
introduces extensions to the APT model to capture the nonlinear effects of interest rate
exposure. After that, the following section includes the studies of financial institutions to
better understand the literature around interest rate hedging. Finally, in the last section,

studies on the effects of monetary policy changes on companies’ stock returns are presented.
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3.1. Interest rate risk and non-financial companies

Studies of interest rate risk and non-financial companies are mainly conducted using the
APT model. Some researchers have extended the model to account for nonlinear aspects of
interest rates, while others approach interest rates from a different angle, considering fixed
and floating rates. Based on previous literature, non-financial companies exhibit interest rate
exposure, however, the magnitude of the exposure is subject to the industry and the capital
structure of the company. Many studies also suggest that companies are more susceptible to

changes in long-term interest rates than to short-term interest rates.

Bartram (2002, 101-107) studied the interest rate exposure of non-financial corporations in
Germany by examining the linear and nonlinear interest rate effects. He points out that long-
term interest rates are especially relevant for companies because of the impact on the cost of
long-term debt, however, he reports that exposure to short-term interest rates is significant
as well, especially to the nonlinear exposure. To estimate the linear interest rate exposure,
he used the previously mentioned APT model. To test the hypothesis that interest rate
changes have a nonlinear component, Bartram (2002, 107) extended the model to include a
nonlinear function to the interest rate variable. The nonlinearity of interest rate exposure can
be tested by analysing the sign and size of the interest rate shock. A third hypothesis that
Bartram (2002, 109-110) tested was the relationship between interest rate exposure,
leverage, and liquidity. A 3-month Eurocurrency interest rate was used for the short-term
interest rates and the yield of 10-year benchmark government bonds for the long-term
interest rates. He reports significant linear and nonlinear interest rate exposure in both short-
term and long-term interest rates. He also finds evidence of a negative relationship between

interest rate exposure and a firm’s liquidity. (Bartram 2002, 114-123)

Ferrer, Gonzélez, and Soto (2010) used the same kind of approach as Bartram (2002) when
they studied the influence of interest rate risk on Spanish firms. They used similar models
as Bartram (2002) to study the linear and nonlinear interest rate exposure but introduced an
alternative way to detect a nonlinear interest rate exposure by using a dummy variable of the

potential sign and size asymmetry. Ferrer et al. (2010, 438) used an average yield of ten-year
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Spanish government bonds as a proxy for long-term interest rates and the weekly average of
the three-month rate of the Spanish interbank market rates for the short-term interest rates.
They studied 239 companies across 11 industries and report that the magnitude of interest
rate exposure varies greatly across the industries. According to their study, linear interest
rate exposure is more important than nonlinear exposure. They also point out that the
introduction of the euro reduces the degree of interest rate exposure in the majority of
industries. (Ferrer et al. 2010, 438-449) Where the studies conducted by Bartram (2002) and
Ferrer et al. (2010) differ most is that Bartram did not find a significant relationship between
interest rate exposure and leverage, whereas Ferrer et al. (2010) report that leveraged
industries, along with the banking industry and highly regulated industries, are the most

exposed to interest rate risk. (Ferrer et al. 2010, 446)

Oberoi (2018) analysed the association between the mix of fixed and floating-rate debt and
hedging motives. He points out that if a linear regression model is used to estimate fixed-
rate debt exposure, and the model takes values between 0 and 1, the estimates may be biased
or inconsistent. Instead of a traditional linear regression model, he opted to estimate a Beta
Regression Model proposed by Smithson and Verkuilen (2006) to study the relationship
between hedging consideration and fixed-rate debt. Oberoi (2018, 83) finds evidence of low-
leveraged firms being more active hedgers compared to companies with high leverage,
which tend to hold more liquidity. Chava and Purnanandam (2007) also studied the fixed
and floating rate debt structures of non-financial companies. They focused on the effects of
managerial motivation, market timing, and other firm characteristics. According to their
findings, managerial incentives are a strong influence on companies’ floating to fixed-rate
debt. They further show that while CFOs have risk-increasing incentives, the company
follows a more volatility-increasing strategy, and vice versa. Though, the same study
conducted on CEQOs does not prove to have any significant relation to a company’s debt
structure. They also point out that in addition to interest rate swaps, many companies use
nonlinear contracts such as caps and collars or opt to use embedded options such as floors

or ceilings to manage their interest rate risk. (Chava & Purnanandam 2007, 776—780)
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Some studies on interest rate risk use Autoregressive Conditional Heteroscedasticity
(ARCH) models and Generalized Autoregressive Conditional Heteroscedasticity (GARCH)
models. Olugbode, EI-Masry, and Pointon (2014) studied the sensitivity of UK industries to
exchange and interest rate exposure using the GARCH model. Based on their research, the
changes in long-term interest rates impact the industry’s returns more than the changes in
short-term interest rates and foreign exchange rate measures. They also point out that the
introduction of the euro decreases interest rate risk and foreign exchange rate risk. (Olugbode
et al. 2014, 455-458) Liow and Huag (2006) studied how the volatility of interest rates
affects the returns of major listed Asian property markets using the GARCH model.
According to their findings, property stocks are sensitive to interest rate changes, moreover,
the volatility of the property stock market is higher in Singapore relative to the UK, Hong
Kong, and Japan. (Liow & Huang 2006, 206-207) There is also extensive literature on
interest rate risk and financial institutions conducted with ARCH and GARCH models (Song
1994; Tai 2000; Ryan & Worthington 2004; Joshep & Vezos 2006; Brewer et al. 2007,
Carson, Elyasiani & Mansur 2008; Tripathi & Ghosh 2012; Sukcharoensin 2013) but a more

comprehensive review of these studies is out of the scope of this thesis.

3.2. Interest rate risk and financial institutions

Even though this thesis focuses on non-financial companies, there is much to learn from the
studies with a scope on financial institutions. Some of these studies use models that have not
been adopted in the literature on non-financial companies but could very well be used to
better understand the benefits and effects of interest rate hedging for non-financial
companies. Studies on financial institutions also allow for an in-depth understanding of

interest rate hedging research.

Veit and Reuff (1983) studied the use of interest rate futures by US commercial banks by
mailing a questionnaire to the 296 largest banks. They found that the use of futures markets
was relatively small compared to the number of US commercial banks, with larger banks
being more likely to participate in futures markets (Veit & Reuff 1983, 290). The small

number of US commercial banks in the futures markets is most likely explained by the fact
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that US commercial banks have only been allowed to use futures contracts since 1976
(Shanker 1996, 459). Koppenhaver (1990) reports that by 1987, the futures positions’ size
and the frequency of their use by US commercial banks had grown substantially, but the use
of futures was still largely concentrated. His findings suggest that 10 of the largest banks
held 65-80% of all contracts outstanding in the banking industry in 1983-1987.
(Koppenhaver 1990, 7-12) Goldfarb (1987) studied the optimal macro-hedging behaviour
of interest rate risk for financial intermediaries in the futures market. He finds that hedging
interest rate risk with futures is a good way to reduce the asymmetric risk of interest rate
movements. He further concludes that rather than focusing only on short- or long-term
interest rate risks, financial intermediaries should hedge their total interest rate risk instead.
(Goldfarb 1987, 44)

Shanker (1996) studied the use of derivatives to hedge the interest rate risk of US commercial
banks. He used the APT model to assess the interest rate risk of an individual bank. To
capture the marginal effect of derivatives usage on interest rate risk, he extended the
methodology of previous studies by including ratios of derivatives use. He calculated the
futures, options, and swaps ratios by dividing the dollar value of each type of derivative by
the bank’s total assets. He then used these ratios as variables in a cross-Sectional regression
to measure the relationship between interest rate risk and derivative usage. Based on his
results, all derivatives he investigated are effective in hedging interest rate risk. (Shanker
1996, 460-468, 473) A similar study without the derivatives ratios was conducted by
Flannery and James (1984) when they studied the relationship between the interest rate
sensitivity of commercial banks’ stock returns and loan associations. They found that for
commercial banks, the changes in interest rates were significantly related to the stock price
movement. Further, they report that the interest rate sensitivity of the bank stock returns is
related to the difference in the maturity of banks’ assets and liabilities. (Flannery & James
1984, 1141-1152)

Multiple studies have also been done to incorporate international banks and their exposure
to and hedging of interest rate risk. Madura and Zarruk (1994) measured the interest rate risk

of banks across multiple countries and examined the effect country-specific bank regulations
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and managerial traditions have on interest rate exposure. They studied the commercial banks
in Canada, Germany, Japan, and the United Kingdom and measured the influence of interest
rate changes on bank stock returns using the APT model. According to their findings, the
stock returns of non-US banks are more sensitive to interest rate changes, than their US
counterparts. All banks’ stock returns were negatively correlated with the changes in long-
term domestic interest rates but were not as sensitive to the movements in short-term interest
rates, even though short-term interest rates tend to be more volatile. (Madura & Zarruk 1994,
1-12)

Oertmann, Rendu, and Zimmermann (2000) studied the interest rate exposure of large
European financial institutions. They estimated a three-factor index model to estimate the
sensitivity of banks' stock returns to changes in domestic and international interest rates.
Their three-factor index model is similar to the APT model, with the extension that the
interest rate factor is split into two. Based on their results, financial institutions in all the
countries they studied are negatively affected by unexpected changes in interest rates, with
some variation based on the business activities of the institution. Internationally operating
banks in Germany and UK are more affected by the changes in global interest rates than by
domestic rates, while international banks in Switzerland are more susceptible to domestic
interest rate changes. (Oertmann et al. 2000, 459-467, 476-477)

Even though the APT model is widely used in studying interest rate risk it does not come
without problems. Czaja, Scholz, and Wilkens (2009) studied how inclined the stock returns
of German financial institutions are to changes in the term structure of interest rates. To
quantify the driving factors of term structure changes Czaja et al. (2009, 4-8) considered the
level, slope, and curvature of interest rates and used the extended factor model by Nelson
and Siegel (1987) to model the interest rate movements in the term structure. They also
applied the APT model to demonstrate the potential shortcomings of the model proposed by
Stone (1974). They report that in measuring interest rate risk and bond yields their extended
factor model outperforms the more commonly used APT model. They further explain that
the use of the APT model may lead to an underestimation of the impact term structure

movements have on stock returns. (Czaja et al. 2009, 22)
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3.3. Monetary policy changes and stock returns

There have been several studies concerning monetary policy changes and stock returns.
Many of the studies concern US markets, but there is literature concerning European markets
as well, and even a few studies on developing countries. Some of these studies focus on asset
purchase programs, while others on interest rate changes, and some exclusively measure the
impact of unexpected monetary policy changes on stock prices. A common finding from
earlier studies is that stock prices are expected to decrease when monetary policy tightens.
(Bernanke & Kuttner 2005; Bredin et al. 2007; Farka 2009; Rigobon & Sack 2003;
Vithessonthi & Techarongrojwong 2012; Vithessonthi & Techarongrojwong 2013)

Farka (2009) studied the impact of the Federal Reserve System’s (Fed) policy change
announcements on stock return volatility. She found evidence of a negative relationship
between increasing policy rates and stock returns, an unexpected rise in policy rates by 1%
would decrease stock returns by approximately 5.6%. She further reports, that as opposed to
an unexpected relaxing of monetary policy, an unexpected tightening of monetary policy
often has a less significant impact on stock returns. (Farka 2009, 47-48, 55) Bernanke and
Kuttner (2005) report similar findings in their research, where they studied the impact of the
Fed’s policy changes on equity prices. They report that a fall in policy rates by 25 basis
points increases stock prices by 1%. They also point out that only a small portion of the
overall unpredictability of stock prices is caused by unexpected monetary policy changes
and that in the long run, stock prices should be independent of monetary policy given that
monetary neutrality holds. (Bernanke and Kuttner 2005, 1221-1224, 1253) Rather than
studying the stock market as a whole, Chulia et al. (2010) focused on stock returns at the
individual level. They find evidence of policy changes affecting stock returns and report
similar results as Farka (2009) that positive policy changes affect stock prices more than
negative policy changes (Chulia et al. 2010, 834-838).

Many studies on policy changes and stock returns focus on US markets and the policy
changes of the Fed, though there have been a few studies that concern other countries as

well. Bredin et al. (2007) studied how the UK monetary policy changes affect UK stock
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returns. Bredin et al. (2007, 886) report that policy changes in the UK have a statistically
significant effect on UK stocks and that the magnitude of the sock depends on the industry
of the companies, oil and gas industries being extremely sensitive to the shocks. Another
study concerning European markets was conducted by Bredin et al. (2009) when they studied
how stock markets respond to monetary policy changes in UK and Germany. They report
that monetary policy changes in the UK have a significant impact on stock returns much like
in the literature concerning US markets and policy changes. However, they find out that
monetary policy changes in the Euro area have an insignificant effect on the stock returns in
Germany. (Bredin et al. 2009, 168-169)

More international studies include the studies of monetary policy changes in Thailand by
Vithessonthi and Techarongrojwong (2012, 2013) What is interesting about these studies is
their varied results. In their study in 2012, Vithessonthi and Techarongrojwong report that
stock prices react negatively to the increase of repurchase rate movements, which is
consistent with the previous studies (Bernanke & Kuttner 2005; Bredin et al. 2007; Bredin
et al. 2009; Farka 2009). In a study in 2013 Vithessonthi and Techarongrojwong reported
that the expected increase in the policy rates increases the abnormal stock returns of the
companies. Further, their results suggest that unexpected changes in the policy rates do not
affect abnormal returns of the stocks (Vithessonthi and Techarongrojwong 2013, 465-466).

Even though the majority of studies report that tightening monetary policy affects stock
markets negatively, some studies have reported the opposite results. In addition to the result
of Vithessonthi and Techarongrojwong (2013) and Bredin et al. (2009) report about
Germany, Durham (2003) report similar results. He reports that the results between stock
returns and monetary policy returns are not as significant as the studies at that time indicate.
He also points out that using alternative monetary policy metrics shows no significant
relationship between monetary policy's easing or tightening and stock returns. (Durham
2003, 26, 30-34) Some studies also give evidence that only surprises in monetary policy
decisions have an impact on stock returns. Such results report Kuttner (2001) in a paper

where he studied the impact of monetary policy changes on bill, note, and bond yields, and
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Fatum and Scholnick (2008) who studied whether only surprise monetary policy actions

affect exchange rates.

The previous chapters reviewed the studies conducted on interest rate exposure, hedging,
and the effects of monetary policy changes on companies’ stock returns. The general
consensus was that companies are more exposed to long-term interest rates than short-term
interest rates, and there is some evidence that nonlinear short-term exposure is more
significant than linear short-term exposure. Though, in general, linear interest rate exposure
has been found to be more important. The industry of the company also plays an important
role in the significance of interest rate exposure. Highly leveraged industries, oil and gas
industries, and especially banking industries are most susceptible to interest rate risk. Interest
rate risk exposure is a major concern for the whole banking industry, but some banks are
more susceptible to domestic interest rate movements than international interest rates. There
is also some evidence that US banks are more sensitive to interest rate changes than
European banks.

Monetary policy changes have been shown to have an impact on companies’ stock returns.
Though, there is some variation in the significance of the policy changes. The magnitude of
monetary policy rate adjustments, for example, is determined by whether policy rates are
raised or lowered. The geographical location of companies has also an effect on the
significance of the monetary policy changes, as well as prior knowledge of the policy
changes. Monetary policy change shocks have a more significant effect on companies’ stock
returns than expected policy changes. There is also variance in whether the shocks are related
to unexpected relaxing or tightening of monetary policy. Some support has also been
provided to the argument that monetary policy changes have no effect on the stock returns
of companies, though the prevalent assumption is that changes in monetary policy affect

companies’ stock returns.
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4. Data and methodology

This chapter introduces the data and its gathering, as well as the descriptive statistics of the
companies studied. This section also discusses the method employed and how the study was
carried out. The event study approach is used to evaluate and analyse the research questions

stated in Chapter 1.

4.1. Data

The data in this thesis consists of 20 Finnish non-financial companies, their stock prices, and
the derivatives used between 2011 and 2022. The companies were selected from the Nasdaq
OMX Nordic website filtering for segments. At first, a larger group of companies was
selected, and those companies were further filtered until 10 large-cap and 10 mid-cap
companies remained. The companies were selected based on the derivatives they used in
2011, aiming to form three portfolios of companies with different interest rate derivatives

used. The three portfolios formed were:

1. No derivatives used
2. Swaps
3. Multiple derivatives

The data on the companies’ derivatives usage was gathered from their financial statements,
the derivatives usage reported in 2010 and 2021 financial statements were assumed to be the
derivatives used in 2011 and 2022 respectively. Five companies did not use any interest rate
derivatives, twelve companies used interest swaps, and three companies used two different
interest rate derivatives in 2011. All the large-cap companies used some interest rate
derivatives in 2011. Two out of the three companies in Portfolio 3 used swaps and options,
while the third used swaps and futures, all the companies in Portfolio 3 were large-cap
companies. The companies and their derivatives use, as well as descriptive stats of the

leverage and liquidity ratios of the companies, are presented in Table 1.
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Table 1. Revenue, profit, leverage, and liquidity of the selected companies, as well as the derivatives used in both years.

Company Revenue Operating profit Gearing Quick ratio Interest-rate
2010 EUR million EUR million derivatives
2021

Large cap:
2575 139 46.8% 0.75 Swaps

Cargotec .

3315 230 59.4 % 1.02 No IR derivatives
0,
Elisa 1436 485 93.0% 0.49 Swaps _
1998 438 110.7 % 1.18 No IR derivatives
0,
Fortum 6 296 1708 84.4 % 0.63 Swaps
6 422 1428 133.2 % 0.98 Swaps
Neste 11973 308 88.8 % 0.67 Swaps
15142 1387 25.1 % 1.1 No IR derivatives
4229 -363 103.3 % 0.63 Swaps & Options
Outokumpu
7243 719 22.7% 0.48 Swaps
10 297 779 63.9 % 1.18 Swaps & Options
Stora Enso
10 164 1393 36.2 % 0.96 Swaps
Telia 11 229 2615 52.5% 1.16 Swaps
8714 934 119.4 % 0.94 Swaps
UPM 9 000 594 54.1% 11 Swaps & Forwards
9814 1225 23.6 % 1.48 Swaps & Forwards
0,
Wirtsili 4 553 403 37.7% 0.89 Swaps
4778 325 41.8 % 0.92 Swaps
YIT 3788 454 68.3 % 0.57 Swaps
2 856 44 73.8% 0.59 Swaps
Mid cap:
. 311 160 26.3 % 1.17 No IR derivatives
Alma Media
275 61 140.4 % 0.96 Swaps
ASPO 396 18 126.2 % 0.83 No IR derivatives
573 41 143.0% 0.83 No IR derivatives
Atria 1301 164 124.5 % 0.75 Swaps
1540 49 44.8 % 0.66 Swaps
Digia 131 17 36.4 % 1.25 No IR derivatives
156 15 42.3 % 1.01 No IR derivatives
0,
Finnair 2023 289 90.6 % 1.11 Swaps
838 -458 590.4 % 1.22 Swaps
HK 2114 28 110.8 % 0.75 Swaps
1645 16 103.5 % 0.44 Swaps
L&T 598 43 56.8 % 0.79 Swaps
813 40 93.0% 0.98 Swaps
. 73 8 0.0% 1.87 No IR derivatives
Marimekko .
152 31 46.2 % 1.75 No IR derivatives
0
Ponsse 262 22 38.3% 0.69 Swaps
608 50 18.4 % 1.11 Swaps
1822 88 92.3% 0.29 No IR derivatives
Stockmann L
899 75 292.5 % 0.36 No IR derivatives

Gearing is a measure of a company's leverage; it is the ratio of total debt to total equity. The
quick ratio, sometimes referred to as the acid test, evaluates a company's liquidity, or its

ability to fulfil its short-term obligations. A quick ratio of 1 indicates that a company can
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pay its current liabilities with its liquid assets. Finnair and Stockmann stand out in 2021 with
particularly high gearing ratios of 590.4% and 292.5% respectively. Though Finnair’s quick
ratio is at a good level, Stockmann's quick ratio of 0.36 in 2021 is concerning, particularly
given the high gearing ratio. Other prominent quick ratios are Elisa’s quick ratio in 2010,
and Outokumpu’s and HK’s quick ratios in 2022 which all are below 0.5. Many companies
have gearing ratios greater than 50%, and some even exceed 100%, but none are quite as

concerning as Finnair’s or Stockmann’s.

Between 2011 and 2022, the portfolios saw some adjustments. The third portfolio was
reduced to a single company, UPM when Outokumpu and Stora Enso changed their
derivatives positions from swaps and options to just interest rate swaps. Also, Cargotec,
Elisa, and Neste stopped using interest rate derivatives altogether, and Alma Media adopted
to use of interest rate swaps. In 2011, the portfolios of five firms with no interest rate
derivatives, twelve with swaps, and three with multiple derivatives were changed to seven
companies with no derivatives, twelve with swaps, and one with multiple derivatives in
2022,

4.2. Methodology

In this chapter, the methodology of the thesis is introduced. In addition, the previously
discussed APT model is presented in greater detail, as is the nonlinear extension of interest
rates, which some studies took into account. Despite the fact that the APT model is not used
in this thesis, it is essential to understand the distinctions between the more prevalent method
of measuring interest rate risk exposure and the methodology used in this thesis. The event
study methodology used in this thesis is in line with that of Ball & Brown (1968), Brown &
Warner (1980), and MacKinlay (1997).
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4.2.1. Two-index model and Arbitrage Pricing Theory

The methodology in previous studies mainly focuses on the two-index model by Stone
(1974) and the Arbitrage Pricing Theory model developed by Ross (1976). It is most
frequently used in studies conducted by both financial institutions and non-financial

companies. The model is formulated as follows:

Rjy = aj + BiRyt + ViRt + € (5)

Where Rjt is the monthly stock return of a company j in a period t, Rwmt is the return on market
index M, and Ry is the value of the interest rate variable that is used. The APT model
proposed by Ross (1976) has the same concept as it assumes that the returns of an asset can
be predicted by the linear relationship of the asset’s returns and some macroeconomic

variable, such as interest rate.

The effect of nonlinear interest rate exposure of companies and banks has been studied
widely as well (Ballester et al. 2011; Bartram 2002; Ferrer et al. 2010; Gonzalez et al. 2006)
The usual extension to the APT model is to include the nonlinear function of interest rates
to study whether companies are more exposed to linear or nonlinear interest rate changes.

The nonlinear effect of interest rates is estimated a general regression:

Rjt = aj + BiRye + Vi f (Rie) + €j¢ (6)

Where f (.) is a nonlinear function of the interest rate variable. The nonlinear aspect of
interest rates has been reported to have significant impact on interest rate exposure in both
short-term and long-term interest rates (Bartram, 2002). Though other studies suggest that

linear interest rate exposure is more important than nonlinear exposure (Ferrer et al. 2010).
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4.2.2. Event study methodology

The event study methodology was popularised by Ball and Brown (1968) and Fama et al.
(1969) but the first studies utilising event study methodology can be traced back to the early
1930s, with further studies utilising event study methodology by the 1960s (Corrado 2011,
207) The basic idea of event study methodology is to analyse the security’s price or
performance before, during, and after the event, and comparing it to a benchmark, usually a
market index. First, the event of interest is defined, and the event window is determined to
capture the effect of the announcement of the event, the event window starts n days before
the event and ends n days after the event. Then the normal returns are calculated on the
estimation period and the normal returns are used to calculate the abnormal returns (AR) on
the event window. (Ball & Brown 1968; Fama et al. 1969; Brown & Warner 1980;
MacKinlay 1997) The methodology used in this thesis follows closely to the previous studies
conducted with event study methodology. Brown and Warner (1980, 205) examined three
methodologies used in event studies to measure the performance of the security. They found
that the market model performs well in most circumstances, and even the simpler methods
that are not adjusted for market-wide risks, perform no worse in some situations. This thesis
is conducted using the market model methodology. Normal returns of a company can be
calculated using the market model from the equation below.

Rit = a;j + BiRpt + €i¢ (7)

where Rit is the return of security i on a day t, Rmt is the market index return on a day t, ai is
the intercept of the OLS model and pi is the beta of the company or the slope of the OLS
estimate. The market index used in the study is the OMXHPI index, which includes all the
shares listed on the Helsinki Stock Exchange. Because the market model is linear regression
and it uses the estimates of linear regression, the assumptions of the classical linear

regression model apply to it. The assumptions of a linear regression model are:
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1. E(u)=0 The mean value of errors is zero
2. var(u) =co®><oo  Homoscedasticity: The variance of errors is constant

3. cov(ui, uj)) =0 No autocorrelation: The errors are linearly independent

of one another

4. cov(ug, Xt) =0 No correlation between the error and the corresponding

independent variable

5. Ut~ N(0, 6%) The errors are normally distributed

For the estimators of the model to be Best Linear Unbiased Estimators (BLUE) the
assumptions must hold. Unbiased estimators are those that are neither systematically too
high nor too low on average, meaning they are accurate. The term Linear refers to the fact
that the regression model assumes a linear relationship between the independent variables
and the dependent variable, and the term Best refers to the fact that the estimators have the
smallest possible variance, meaning they are precise. (Brooks 2008, 44 45, 131-170)

After estimating the market model, abnormal returns are calculated for the event period using

equation 8. And the cumulative abnormal returns (CAR) with equation 9.

ARy = Ry — (@; + BiRme) (8)

CAR(t1,t;) = B2, ARy 9)

After the AR and CAR are calculated for all companies the average abnormal returns (AAR)
and cumulative average abnormal returns (CAAR) are calculated. MacKinley (1997, 21-22)
points out that the AR and CAR with one event observation are not useful, thus aggregating
the results across all observations is necessary. AAR and CAAR can be calculated with the

equations below.
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AAR, =~ ARy, (10)

CAAR(ty,t;) = X2, AAR, (11)

The significance of AAR and CAAR are tested with the Crude Dependence Adjustment
created by Brown and Warner (1980, 1985). The Crude Dependence Adjustment is
distributed as a Student-t test and the test statistics for AAR and CAAR can be calculated

from the equations:

AAR
taar = GAA; (12)
CAAR
tcaar = TEToommn (13)

Where oaar is the standard deviation average abnormal returns estimated from the

estimation period of the portfolio, T>-T: is the number of days in the event window.

4.2.3. Assumptions of linear regression

The data used in this thesis conforms well to the assumptions of linear regression. The
descriptive statistics of the errors of portfolios in 2011 and 2022 are listed in Table 2 and in
both years, the mean value of errors for all portfolios was zero. The kurtosis and skewness
of the residuals are also computed in Table 2. Normally distributed errors are not skewed,
therefore skewness that is significantly different from zero indicates that the errors are not
normally distributed. Kurtosis measures how peaked or flat the distribution of errors is, and
for the distribution of values to be normally distributed, it is defined to have a kurtosis of 3.
(Brooks 2008, 161-162) Except for Portfolio 1 in 2011 and Portfolio 2 in 2022, all portfolios
exhibited kurtosis around 3. This implies that the errors of the two portfolios are not

necessarily normally distributed, however, the errors of the other four portfolios appear to
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be normally distributed. The skewness’s of -0.63 to 0.74 suggest that all portfolios had some
fatness in the tails of their error distributions, except for Portfolio 2 in 2022. The correlation
between the residuals and the independent variable is also calculated in Table 2. The
correlation of all portfolios is close to zero, which suggests that there is no correlation
between the independent variables and the residuals. Appendix 1 shows the plot of residuals
against the independent variable for all portfolios in both years, and the plot also suggests

that the residuals and the independent variable are not correlated.

Table 2. Descriptive Statistics of the residuals of portfolios in 2011 and 2022

Portfolio 1. 2011 Portfolio 2. 2011 Portfolio 3. 2011
Mean 1.308E-19 Mean -9.293E-20 Mean -6.884E-21
Standard Deviation 0.0074 Standard Deviation 0.0052 Standard Deviation 0.0111
Kurtosis 1.0638 Kurtosis 3.2624  Kurtosis 3.5881
Skewness -0.6317 Skewness 0.7407 Skewness 0.5579
Correlation -4.088E-16 Correlation 7.807E-16  Correlation -2.361E-16
Portfolio 1. 2022 Portfolio 2. 2022 Portfolio 3. 2022
Mean -2.100E-19 Mean -1.184E-18 Mean -3.545E-19
Standard Deviation 0.0086 Standard Deviation 0.0061 Standard Deviation 0.0123
Kurtosis 2.9566 Kurtosis 0.0839 Kurtosis 3.9015
Skewness 0.7452  Skewness -0.1048 Skewness -0.6051
Correlation 7.553E-16 Correlation -5.136E-16  Correlation 1.750E-16

Plotting the residuals against the predicted values shows if the variance of errors is constant.
The plots should show that the residuals are relatively constant across the range of predicted
values, and the residuals should be spread evenly around zero for the variance of errors to
be constant. The plots of residuals and predicted values are presented in Figure 4. None of
the portfolios shows any pattern in the residuals and the errors are spread evenly around zero

for all portfolios, which suggests that the assumption of homoscedasticity holds.
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Figure 4. Residuals and Predicted values of all portfolios in 2011 and 2022

Appendix 2 shows the plots of the residuals of the portfolios against their immediate
previous one. The plots show no pattern in the residuals for all portfolios and the residuals
are centered around zero. The plot suggests that there is no autocorrelation in the data set for
all portfolios. All assumptions of the linear regression model holds well for all portfolios.

The only exception is the normality of errors for Portfolio 1 in 2011 and Portfolio 2 in 2022.

4.3. The research process

The topic of this thesis is to study the changes in 20 Finnish companies’ stock returns policy
rate increases and to see how their derivatives usage affected the changes. The event days
were chosen as the monetary policy change announcement days in 2011 and 2022. In 2011
there were two policy rate changes, and in 2022 there were four. The event days, as well as

other policy rate changes can be seen in Table 3.
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Table 3. The monetary policy rate announcement dates of the ECB from 2011 to 2022.

No. Announcement date Change in policy rate rate  Main Refinancing Opretions

(Basis Points) Interest Rate
0 13.5.2009 - 1.00
1. 7.4.2011 25 1.25
2. 7.7.2011 25 1.50
3. 3.11.2011 -25 1.25
4, 8.12.2011 -25 1.00
5. 5.7.2012 -25 0.75
6. 2.5.2013 -25 0.50
7. 7.11.2013 -25 0.25
8. 5.6.2014 -10 0.15
9. 4.9.2014 -10 0.05
10. 10.3.2016 -5 0.00
11. 21.7.2022 50 0.50
12. 8.9.2022 75 1.25
13. 27.10.2022 75 2.00
14. 15.12.2022 50 2.50

The event window in this thesis was 21 days, pre-event 10 days before the event, and post-
event 10 days after the event. The event window was purposely kept short to preserve the
predictive power of the event window. Brown and Warner (1980, 224-226) point out that
increasing the event window affects the rejection rate of the abnormal performance
significantly. Because the event days are so close together the estimation windows were kept
the same for each of the years. The estimation windows, which are used to calculate the &;
and f;, are the previous 252 days before the event window of the first policy change of each

year. The estimation window and event window are shown in Figure 5.

Estimation window Event window
252 days pre-event event post-event
t-252 t-10 t0 t+10

Figure 5. The estimation window and the event window.
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After the abnormal returns were calculated for each company, the AAR and CAAR were
calculated for each portfolio. The weights of the companies in the portfolios were kept equal
for all portfolios. The options of assigning different weights to companies or calculating a
minimum variance hedge ratio for the portfolio were considered, but because no higher
significance was expected with these methods, identical weights were applied.

5. Findings

The purpose of this thesis was to investigate the effect of monetary policy changes on Finnish
non-financial companies. Specifically, the aim was to determine whether there was a
difference between the returns of the companies with different interest rate derivatives, as
well as to identify any changes in the stock returns between the years during which monetary
policy rates were changed. A total of 20 companies, 10 large-cap, and 10 mid-cap companies,
were selected based on their derivatives usage, and three portfolios of companies were
formed to reflect their derivatives use: Portfolio 1 are the companies with no interest rate
derivatives, Portfolio 2 are the companies with swaps, and Portfolio 3 are the companies
with multiple derivatives. An event study method was applied to the announcement dates of
the policy rate changes, and those results were analysed to answer the research questions.

Based on the results of previous studies (e.g., Bernanke & Kuttner 2005; Bredin et al. 2007;
Farka 2009; Rigobon & Sack 2003; Vithessonthi & Techarongrojwong 2012) it is assumed
that the tightening of monetary policy rates by the ECB affects the returns of companies’

stock prices negatively. As a result, hypothesis 1 is as follows:

The monetary policy changes negatively affect the stock returns of the companies.
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Furthermore, the firms' derivatives positions are thought to positively influence the
companies' stock returns during ECB monetary policy changes. As a result, hypothesis 2 is

as follows:

If the company uses interest rate derivatives, its stock returns are less volatile in

response to changes in policy rates.

The type of derivative utilised is not considered in hypothesis 2. It would be very difficult to
determine which derivative is best for which firm, hence hypothesis 2 considers all
derivatives as effective. These two hypotheses are considered while analysing the study's

findings and are reflected in the following sections.

5.1. The effects of policy rate announcements of 2011

The first policy rate announcements in 2011 did not have a statistically significant effect on
the companies. Though all the portfolios of companies had negative abnormal returns during
the announcement day, none of the abnormal results was significant. In fact, there were only
three significantly negative days and two significantly positive days during the event
window of the first policy rate announcement. The days when AARs were negative were
days 7 and 9, on a 5% significance level, for Portfolio 1, and day 9, on a 1% significance
level, for Portfolio 3 The positive AARs days were day 2 for Portfolio 1 and -4 for the
Portfolio 3 None of the CAARSs on the first event window were significant. The AARs and

CAARs of the first two policy rate announcements are presented in Appendix 3.

The AARs of Portfolio 1 developed opposite to what was hypothesised. From Figure 6, the
clear hike of the stock returns can be seen on the following two days of the event. Also, the
CAAR:s of Portfolio 1 increased after the event day, until they normalised by day 7. Both of
these graphs indicate that the stock returns of Portfolio 1 reacted positively to the policy rate
adjustments. All AARs and CAARs for the first policy rate announcements of 2011 can be

seen in Appendix 4.
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Figure 6. Average abnormal returns and cumulative average abnormal returns of Portfolio 1 in 7.4.2011

The second policy rate announcement did have a greater amount of significant abnormal
returns than the first policy rate announcement. There were not any statistically significant
negative abnormal returns before the event day, but two days after the event, Portfolio 1 and
2 suffered a statistically significant negative stock return of -1.61% and -0.9%, respectively.
This might imply that the market reacted to the policy rate hike with some lag, but
considering that none of the CAARSs were significantly negative, and the fact that there were
positive abnormal returns on day 1 for both portfolios, this is unlikely. Portfolio 3 Suffered
significant negative losses on days 9 and 10, when the AARs were -4.51% and -2.02%, but
given that these were the only days of negative abnormal returns, they cannot be attributed
to the policy rate announcement. The graphs of AARs and CAARs for all portfolios for the
second event window of 2011 are presented in Appendix 5.

Based on the results of this study, the policy rate announcements in 2011 did not affect the
companies’ stock returns. Even on the individual company level, only Telia saw significant
negative abnormal stock returns of -5.06% on the event day of the first policy change, and
Finnair and Alma Media, -4.50% and -3.41% respectively, on the second day following the
second policy rate adjustment in 2011. These low amounts of significant abnormal returns

could be partly explained by the policy rate increase were only 25 basis points.
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5.2. The effects of policy rate announcements of 2022

The early policy changes of 2022 had more significant effects on the companies’ stock
returns than those of 2011. What is surprising in the results for the first policy change is that
Portfolio 1 did not face significant negative changes in the stock returns on the event day,
but the two other portfolios did. On the event day, both Portfolios 2 and 3 suffered negative
abnormal returns of -1.40% and -2.27% respectively. In addition, Portfolio 2 Experienced
negative abnormal returns on the following two days, of which the change on day two was
statistically significant. Portfolio 3 Experienced negative abnormal stock returns on days 0
and 1 of which both were statistically significant. The AARs and CAARs of the ECB’s

policy rate announcement in 2022 are presented in Appendix 6.

Portfolio 1, with no interest rate derivatives, experienced a small decrease in stock returns
on the following day of the event day, and a significant decrease on day 9 of -1.52% (Figure
7). Based on the AARs it is difficult to conclude that the policy rate announcement affected
the stock returns of Portfolio 1. The CAARs, on the other hand, show that there was a
positive trend in the stock prices from day -8 with a small decrease in days 1 to 3, though

none of the CAARs were statistically significant.
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Figure 7. Average abnormal returns and cumulative average abnormal returns of Portfolio 1 in 21.7.2022

Figure 8 displays the AAR of Portfolios 2 and 3 during the first policy change in 2022. The
chart clearly shows a significant negative spike of -1.40% on the event day for Portfolio 2.
The abnormal return was just -0.42% the next day, but the negative AAR fell to -1.18% on
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day 2. On day five, there is a modest negative spike, but the abnormal return on that day is
not statistically significant. Even clearer negative spikes on the abnormal returns can be seen
with the AARs of Portfolio 3. The negative spikes of -2.27% and -2.39% on the event day

and the following day indicate that the announcement had negative effects on the stock

returns.
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Figure 8. Average abnormal returns of Portfolio 2 and Portfolio 3 in 21.7.2022

Plots of the CAARSs of portfolios 2 and 3 also indicate that the ECB’s monetary policy
decisions on 21.7.2022 had negative effects on the stock returns, although none of the
portfolios' CAARs were statistically significant. The CAARs of Portfolios 2 and 3 are
presented in Figure 9. It can be seen that while the stock returns of Portfolio 3 recovered by
day four, the CAARs of Portfolio 2 did not recover for the rest of the event window. The
CAAR plots of Portfolios 2 and 3 are what would be expected of portfolios that react

negatively to policy rate increases, even though they are not statistically significant.
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Figure 9. Cumulative average abnormal returns of Portfolio 2 and Portfolio 3 in 21.7.2022
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These results from the first policy rate announcement of 2022 are partly in line with
hypothesis 1 and completely opposite to hypothesis 2. Moreover, portfolios with companies
that employ interest rate derivatives have higher volatility in stock returns during policy
changes. In fact, Portfolio 1 experienced only one significant abnormal return of -1.52% on
event day 9 but given that it occurred so late after the event day, it cannot be definitively

said to be due to policy rate announcements.

On the second event day of 2022, there were fewer amount of significant abnormal returns
across the portfolios. Portfolio 1 experienced two significant negative abnormal returns on
days -4 and 3 of -1.59% and -1.82% respectively, which were the only statistically significant
abnormal returns of the second policy rate announcement. The abnormal negative return of
Portfolio 1 on day 3 is the only negative abnormal return after the event day, but with the
positive abnormal returns on day 2, the negative stock returns cannot be attributed to policy
rate adjustments. The CAARs of Portfolio 1 were negative across the whole event window
with statistically significant returns on days 3, 5, 9, and 10. Portfolio 2 is the only one with
abnormal returns of less than -1%, although they are not statistically significant either.
Portfolio 3 had two significant positive abnormal returns on days 3 and 6, with no statistically
significant negative abnormal returns. The CAARSs of Portfolio 3 began to rise on day -3 and
were positive for the rest of the event window. The plots of AARs and CAARs for the

second policy rate announcement of 2022 for all portfolios are presented in Appendix 7.

The third policy rate announcement of 2022 had a greater amount of significant abnormal
returns than the previous one. Figure 10 shows a clear significant drop in the stock returns
of Portfolio 1 on the first day after the event. The second day after the event had also negative
abnormal returns but were not significant. CAARs of Portfolio 1 started to drop after the
event day and continued the downward trend up until day 9. The abnormal return on day 2
was the only statistically significant abnormal return for Portfolio 1 on the third event

window and none of the CAARs had statistically significant returns.
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Figure 10. Average abnormal returns and cumulative average abnormal returns of Portfolio 1 in 27.10.2022

Portfolio 2 experienced significant negative abnormal returns on day -4 of -2.04% and two
significant positive abnormal returns on days -5 and 5. CAARs for Portfolio 2 started to
increase two days after the event and peaked at 3.46% on day 8, though CAARs were not
statistically significant. Portfolio 3 experienced negative abnormal returns on the event day
and two days after, with the second day being statistically significant at -2.14%. Earlier in
the event window Portfolio 3 had significant positive abnormal returns of 4.78% on day -2
and significant positive abnormal returns of -2.82% on day -4. The graphs of all portfolios
for the third policy rate announcement of 2022 are presented in Appendix 8.

The fourth event window of 2022 exhibited a lot of variety in AARs across all portfolios,
though there were only two statistically significant days. Figure 11 presents that the highest
abnormal return of the fourth event occurred on day -3 for Portfolio 1, which hiked the
CAAR to around 1% for four days. On day 2 the negative abnormal returns reduced it back
to around 0%. On the event day, and the day after, Portfolio 1 exhibited positive abnormal
returns which indicates that the policy rate announcements did not affect the stock returns
for Portfolio 1.
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Figure 11. Average abnormal returns and cumulative average abnormal returns of Portfolio 1 in 15.12.2022

Portfolio 2 experienced the most variation of AARs and the negative AARs for three days
after the event brought the CAARs for Portfolio 2 below 0% for the remainder of the event
window. The only negative abnormal returns for event day were on Portfolio 3, with
abnormal returns of -1.83% on the event day. Figure 12 also shows the significant positive
AARs on day -6 of 2.26%. Portfolio 3's CAARs were positive during the whole event
window, with the exception of a momentary dip on day -8 when the CAAR was -0.24%. The
rest of the graphs of AARs and CAARs for the fourth event window of 2022 are presented
in Appendix 9.
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Figure 12. Average abnormal returns of Portfolio 3 in 15.12.2022

The results of this study of the ECB’s monetary policy rate announcements of 2022 indicate
that the first policy changes had significant effects on the returns of the companies, which is
in line with the first hypothesis. What is interesting about these results is that it was the

portfolios with interest rate derivatives that experienced negative effects on their stock
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returns, rather than Portfolio 1, where the companies did not use any derivatives. This goes
against the second hypothesis that the companies with derivatives would not be as
susceptible to policy rate announcements. The three other policy rate announcements did not
exhibit a clear influence on the stock returns of the portfolios. The third policy rate
announcement had an effect on the AARs Portfolio 1, but it seems that the market adjusted

fast after the initial drop in stock prices.

6. Conclusions

This thesis explored the effects of the ECB’s monetary policy rate changes on the stock
returns of Finnish companies. The hedging brought by interest rate derivatives and the effect
of the policy changes on different decades were studied through two research questions:
Does the monetary policy decision have varied effects on the companies’ stock returns with
different derivatives positions? and Is there a difference in the effect of monetary policy
changes on the companies’ stock returns between 2011 and 2022? The findings of this thesis
are consistent with prior research on the impacts of interest rates and monetary policy rate
changes on corporate stock returns. Though not all of the findings of this research are
consistent with the majority of existing literature, there are many similarities and some
results that are similar to less prevalent results. The main findings of this thesis are that the
first policy rate change in 2022 is the only policy change that had a significant effect on the
companies. The third policy rate change in 2022 also suggests that the policy rate changes
affected one of the portfolios, but the results are not as explicit. The other four policy rate
changes did not exhibit a clear significant impact on the portfolios of companies.

The results of the policy rate changes of 2011 are not in line with the majority of previous
studies, though there are some studies that have similar findings. The findings of this thesis
suggest that the policy rate announcements in 2011 did not affect the companies’ stock
returns on the portfolio level and even on an individual firm’s level there are only a few
significant abnormal stock returns on the event window. Vithessonthi and

Techarongrojwong (2013) report in their study that unexpected changes in the policy rates
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do not affect abnormal returns of the stocks, which is in line with the result of this thesis
concerning the policy changes in 2011. In addition, similar results were reported by Bredin
et al. (2009) in their study where they found that the monetary policy changes in the Euro
area have an insignificant effect on the stock returns in Germany.

Bernanke and Kuttner (2005) and Farka (2009) reported that monetary policy rate changes
and stock returns have an inverse relationship and that increasing the policy rates has a
greater effect than decreasing the policy rates. The results of the first policy rate change of
2022 are in line with the studies of Bernanke and Kuttner (2005) and Farka (2009). The
results of Bartram (2002), Ferrer et al. (2010), and Olugbode et al. (2014) are also similar to
the result of this thesis in that the companies are exposed to changes in interest rates. Where
the results of the first policy rate change of 2022 differ from the existing literature is the
effectiveness of derivatives used by the companies. Shanker (1996) shows the effectiveness
of interest rate derivatives in reducing the interest rate risk of banks but emphasise that the
hedge itself has to be effective to gain desirable result from hedging. Chava and
Purnanandam (2007) discuss the importance of other instruments such as caps and collars in
addition to interest rate derivatives in hedging interest rate risk. The results of this thesis
show that the only portfolio of companies that were not significantly affected by the first
policy rate adjustments of 2022 was the portfolio with no interest rate derivatives, which is

contrary to the previous literature.

The results of the second and the fourth interest rate change of 2022 are similar to those of
Durham (2003), Bredin et al. (2009), and Vithessonthi and Techarongrojwong (2013) in that
the monetary policy rate changes did not have an effect on the companies’ stock returns.
More specifically the results of Vithessonthi and Techarongrojwong (2013) suggest that
unexpected changes in monetary poly rates do not have an effect on the stock returns of
companies. The results of the third policy rate exchange of 2022, however, suggest that the
policy rate changes had a significant negative effect on the portfolio of companies with no
derivatives. Studies by Benlongia and Santoni (1984) and Borokhovich et al. (2004) give
similar results in that hedging interest rate risk with derivatives is financially beneficial to

companies. Multiple studies of the effectiveness of interest rate derivatives used by banks
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also support the conclusion that derivatives are an effective way to reduce interest rate risk
(Flannery & James 1984; Madura & Zarruk 1994; Shanker 1996)

The results of this thesis are different across the policy rate adjustments but are in line with
the results of previous studies. The majority of previous research shows that increasing
interest and monetary policy rates reduces company stock returns. The same results can be
seen from the first policy rate changes in 2022. The third policy rate change in 2022 also
provided comparable results, though not as clear as the first policy change. Only two of the
six policy rate changes studied in this thesis appear to have a significant effect on company
stock returns. Previous research also suggests that using derivatives lowers interest rate risk.
Based on the results of the first policy rate change of 2022, the use of derivatives did not
benefit the companies. In fact, the companies that did not use derivatives did not experience

a significant loss in their stock returns. To answer the first research question:

“Does the monetary policy decision have varied effects on the companies’ stock returns

with different derivatives positions?”

The answer is that only one of the six monetary policy rate decisions did have a significant
effect on the companies’ stock returns. The hypothesis of this research question was that
companies with interest rate derivatives would be less exposed to policy rate changes. The
results of this thesis are opposite to this hypothesis. As to why not all policy rate changes
had an effect on the companies there could be many reasons. One of these reasons might be
related to the information on the markets. Some studies have suggested that only surprises
in monetary policy changes have an effect on the companies (Kuttner 2001; Fatum &
Scholnick 2008). According to Bernanke (2005, 1224), one difficulty in measuring the
impacts of policy changes is that markets include any information about the future in the
prices of equities and commodities. This means that prior information about the policy
changes might already be included in the stock prices before the announcements of the policy
rate changes. Changes in economic cycles, particularly inflation levels, are prevalent in the
news, and many economists and analysts tend to express their views on the future of the

economy and potential policy actions. These expert views and forecasts might cause markets
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to anticipate the policy rate changes and reduce the effect of the policy rate announcement.

The second research question was:

Is there a difference in the effect of monetary policy changes on the companies’ stock
returns between 2011 and 20227

The results suggest there is some difference in the monetary policy changes of 2011 and
2022. The policy rate changes of 2011 did not affect the stock prices of the companies, but
the first policy rate change of 2022 did. Both of the policy rate changes in 2011 increased
the rates by 25 basis points, the first from 1% to 1.25% and the second policy rate change
from 1.25% to 1.50%. The first policy rate change in 2022 was twice as large at 50 basis
points from 0% to 0.50%. This might be a contributing factor to the difference in the effects
of the policy rate changes. Furthermore, before the policy rate changes in 2022, interest rates
had been at zero for more than six years, and a rise after such a long period may impact
businesses more than if markets were used to higher interest rates. Even if the effects of
policy rate changes are not immediately apparent, their effects may be realised later. The
former chief economist of IMF, Olivier Blanchard, stated in an interview that the effects of
policy rate increases are realised later. In the same interview, he also states that the 2% target
level of the ECB is unrealistic and that raising the target level to 3% would allow for more
flexibility for the ECB. (Incoronato 2023)

6.1. Limitations and reliability of the results

The extensive amount of literature in studies and in theory books suggests that using
derivatives as a hedging instrument allows companies to reduce the exposure and risk to
interest rate changes. The results of the first policy rate change of 2022 in this thesis
contradict the previous literature for this part. One limitation that could be a contributing
factor in this thesis is the sample size of the companies. 20 companies are a decent sample

size, but it does not give as comprehensive a picture as using all companies listed on the
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Helsinki Stock Exchange, for example. The study was limited to 20 companies to maintain

the scope of the study in relation to the time available.

Limiting the study to 20 companies brings us to the second point in the reliability of the
thesis. Forming the portfolios of companies on the basis of derivatives used in 2011,
presented a challenge to the portfolios in 2022. Portfolio 3, with companies that have
multiple interest rate derivatives, was reduced to a single company, UPM, by 2022. Having
a single company as a proxy for all companies that utilise multiple derivatives does not give
a complete picture of these companies. As stated before, markets might have been informed
about the potential upcoming policy rate changes which also could be a limiting factor to the
results. As MacKinlay (1997, 37) points out, the effects of regulatory changes can be difficult
to detect by using event study methodology because the regulatory changes are often a focus

in a political debate.

6.2. Future research

In future, it would be interesting to repeat this study using another research method to see
whether the results are different. Using the APT model for example with the same companies
and the same time periods would be an interesting research topic. Though using policy rates
as proxies for interest rates in the APT model may present some challenges, it is not
necessarily impossible to conduct future research in this manner. In this thesis, the weights
of the companies in the portfolios were kept equal, but utilising different weights for the
companies would present a new perspective in future research. This would most likely
require a deeper understanding of the companies’ financials and capital structures to be able

to make informative decisions on the weights.

A more in-depth examination of companies’ financial statements and derivatives positions
would also allow researchers to transform the data in ways that would open up new
perspectives to the study. Calculating ratios of derivatives positions, similar to Shanker
(1996), and using the ratios as an independent variable would be one way to gain a greater
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understanding of the impact of derivatives use. This would also allow for the comparison of
individual companies. Furthermore, the effectiveness of the derivatives positions could be
studied by analysing the returns of the companies with similar derivatives ratios. Regardless
of how future research is conducted, it can be expected that studies on interest rate risk
management and hedging will rise in number in the near future, given the present worldwide

volatility in interest rates.
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Appendices

Appendix 1. Residuals against the Independent Variable for all portfolios in 2011 and 2022
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Appendix 2. Residuals and their immediate previous values for all portfolios in 2011 and
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Appendix 3. AAR and CAAR for the first two policy rate announcements in 7.4.2011 and
4.7.2011. The significances of the results are noted as *, **, *** to indicate significance

levels of 10%, 5%, and 1% respectively.

The first policy rate change of 2011
Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives
Day AAR(%) p-value CAAR(%) p-value AAR(%) p-value CAAR(%) p-value AAR(%) p-value  CAAR(%) p-value
-10 -0.017 % 0.982 -0.017 % 0.996 -0.802 % 0.127 -0.802 % 0.738 -0.025 % 0.982 -0.025 % 0.996
-9 0.173 % 0.816 0.156 % 0.963 0.278 % 0.595 -0.523 % 0.827 0.593 % 0.595 0.568 % 0.912
-8 0.156 % 0.834 0.312 % 0.927 -0.487 % 0.353 -1.010 % 0.674 -1.322 % 0.236 -0.754 % 0.883
-7 -0.303 % 0.683 0.009 % 0.998 -0.297 % 0.571 -1.307 % 0.586 0.477 % 0.669 -0.277 % 0.957
-6 -0.625 % 0.400 -0.616 % 0.856 0.535 % 0.307 -0.772 % 0.748 0.170 % 0.879 -0.106 % 0.983
-5 0.034 % 0.964 -0.583 % 0.864 0.051 % 0.922 -0.721 % 0.764 1.215% 0.276 1.108 % 0.828
-4 0.204 % 0.783 -0.379 % 0.911 -0.256 % 0.625 -0.977 % 0.684 1,956 %* 0.080 3.064 % 0.549
-3 0.235% 0.752 -0.144 % 0.966 -0.229 % 0.663 -1.206 % 0.615 -0.269 % 0.809 2.795 % 0.584
-2 -0.254 % 0.732 -0.398 % 0.907 -0.531 % 0.311 -1.737 % 0.469 -0.215 % 0.847 2.581 % 0.613
-1 -0.259 % 0.727 -0.657 % 0.847 -0.440 % 0.401 -2.177 % 0.365 -0.487 % 0.662 2.094 % 0.682

0 -0.143 % 0.847 -0.800 % 0.814 -0.651 % 0.214 -2.828 % 0.239 -0.144 % 0.898 1.950 % 0.703
1 1.168 % 0.116 0.368 % 0.914 0.260 % 0.620 -2.568 % 0.285 -0.993 % 0.374 0.958 % 0.851
2 1,357 %* 0.068 1.725% 0.612 0.296 % 0.572 -2.272 % 0.344 -0.430 % 0.699 0.527 % 0.918
3 -0.335 % 0.652 1.389 % 0.683 -0.231 % 0.659 -2.503 % 0.297 -0.216 % 0.846 0.311 % 0.951
4 -0.162 % 0.827 1.227% 0.718 0.598 % 0.254 -1.905 % 0.427 0.445 % 0.689 0.756 % 0.882
5 -0.199 % 0.788 1.028 % 0.762 -0.189 % 0.718 -2.094 % 0.383 0.005 % 0.997 0.761 % 0.882
6 0.122 % 0.869 1.151 % 0.735 -0.462 % 0.378 -2.556 % 0.287 1.082 % 0.332 1.843 % 0.718
7 -1644%*  0.027 -0.494 % 0.885 0.325 % 0.535 -2.232 % 0.353 -0.021 % 0.985 1.822% 0.721
8 0.177 % 0.811 -0.317 % 0.926 0.086 % 0.869 -2.146 % 0.372 0.084 % 0.940 1.906 % 0.709
9 -1677%*  0.025 -1.994 % 0.558 -0.100 % 0.848 -2.246 % 0.350  |-3,275%***  0.004 -1.368 % 0.789
10 0.422 % 0.570 -1.572 % 0.644 -0.164 % 0.754 -2.410 % 0.316 -0.835 % 0.454 -2.204 % 0.666

The second policy rate change of 2011
Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives

Day AAR(%) p-value CAAR(%) p-value | AAR(%) p-value CAAR(%) p-value | AAR(%) p-value  CAAR(%)  p-value
-10 1,780 %**  0.017 1.780 % 0.601 -0.235 % 0.654 -0.235 % 0.922 1.694 % 0.129 1.694 % 0.740
-9 1.031 % 0.166 2.811% 0.409 -0.018 % 0.972 -0.253 % 0.916 -0.553 % 0.620 1141 % 0.823
-8 -0.057 % 0.939 2.754 % 0.418 -0.173 % 0.741 -0.426 % 0.859 -0.458 % 0.682 0.684 % 0.89%4
-7 -0.072 % 0.923 2.683 % 0.431 0.723 % 0.168 0.297 % 0.901 -0.767 % 0.492 -0.083 % 0.987
-6 0.544 % 0.464 3.226 % 0.343 0.802 % 0.126 1.100 % 0.647 -0.613 % 0.582 -0.696 % 0.892
-5 3018 %***  0.000 6,244 %* 0.067 -0.268 % 0.609 0.832 % 0.729 -0.656 % 0.556 -1.352 % 0.791
-4 0.626 % 0.399 6,867 %**  0.044 0.468 % 0.372 1.299 % 0.588 -0.028 % 0.980 -1.380 % 0.787
-3 1,286 %* 0.084 8156 %**  0.017 0.446 % 0.395 1.745 % 0.467 -0.289 % 0.796 -1.669 % 0.744
-2 0.514 % 0.488 8670 %**  0.011 0.101 % 0.847 1.846 % 0.442 -0.825 % 0.460 -2.494 % 0.626
-1 -0.716 % 0.335 7,954 %**  0.020 -0.345 % 0.511 1.502 % 0.532 -0.164 % 0.883 -2.657 % 0.603
-0.258 % 0.728 7,696 %**  0.024 0.197 % 0.707 1.699 % 0.479 -0.490 % 0.660 -3.147 % 0.538
0.251 % 0.735 7947 %**  0.020 0.273 % 0.602 1.972 % 0.412 -0.824 % 0.460 -3.972 % 0.437
-1,609 %**  0.031 6,338 %* 0.063 -0,903 %* 0.086 1.069 % 0.656 0.543 % 0.626 -3.428 % 0.502
-0.147 % 0.843 6,191 %* 0.070 0.027 % 0.958 1.096 % 0.648 -0.885 % 0.428 -4.313% 0.399
0.327 % 0.660 6,518 %* 0.056 0.752 % 0.152 1.848 % 0.441 1.062 % 0.341 -3.251 % 0.525
-0.899 % 0.226 5,619 %* 0.099 -0.108 % 0.836 1.740 % 0.469 0.053 % 0.962 -3.198 % 0.531
0.431% 0.561 6,050 %* 0.076 |-1,348 %**  0.011 0.392 % 0.870 -0.202 % 0.857 -3.400 % 0.506
-0.563 % 0.449 5.488 % 0.108 0.115% 0.826 0.507 % 0.833 -0.740 % 0.507 -4.139 % 0.418
-1.168 % 0.116 4.320 % 0.205 0.439 % 0.402 0.946 % 0.693 -1.410 % 0.207 -5.549 % 0.278
0.835 % 0.261 5.155 % 0.130 -0.145 % 0.782 0.801 % 0.738 -4.511 % 0.000  -10,060 %**  0.050
-0.581 % 0.434 4.574 % 0.179 -0.056 % 0.914 0.745 % 0.756 -2.023 % 0.070  -12,084 %**  0.019
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Appendix 4. AAR and CAAR for all portfolios during the first policy rate change of 2011
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Appendix 5. AAR and CAAR for all portfolios during the second policy rate change of 2011
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Appendix 6. AAR and CAAR for the ECB’s policy rate announcements in 2022. The
significances of the results are noted as *, **, *** to indicate significance levels of 10%,

5%, and 1% respectively.

The first policy rate change of 2022
Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives
Day AAR(%) p-value CAAR(%) p-value | AAR(%) p-value CAAR(%) p-value | AAR(%) p-value  CAAR(%) p-value
-10  0.135% 0.875 0.135 % 0.973 -1,050 %* 0.088 -1.050 % 0.709 0.325 % 0.792 0.325 % 0.954
-9 -0.571 % 0.508 -0.435 % 0.912 0.154 % 0.801 -0.896 % 0.750 -1.628 % 0.189 -1.303 % 0.818
-8 -0.004 % 0.996 -0.440 % 0.911 -0.358 % 0.559 -1.255 % 0.655 -0.904 % 0.465 -2.207 % 0.697
-7 0.422 % 0.624 -0.017 % 0.996 0.804 % 0.190 -0.450 % 0.873 0.713 % 0.564 -1.494 % 0.792
-6 1.226 % 0.156 1.208 % 0.760 0.378 % 0.538 -0.073 % 0.979 -1.129 % 0.362 -2.623 % 0.643
-5 0.061 % 0.943 1.270 % 0.748 0.389 % 0.526 0.317 % 0.910 1.045 % 0.398 -1.578 % 0.781
-4 -0.018 % 0.983 1.252 % 0.751 -0.157 % 0.798 0.159 % 0.955 1.918 % 0.122 0.340 % 0.952
-3 0.504 % 0.559 1.755 % 0.657 0.268 % 0.662 0.428 % 0.879 -0.184 % 0.881 0.156 % 0.978
-2 0.050 % 0.953 1.806 % 0.648 -0.333 % 0.588 0.095 % 0.973 0.237 % 0.848 0.393 % 0.945
-1 0.928 % 0.283 2.733% 0.489 0.608 % 0.322 0.703 % 0.802 0.284 % 0.818 0.677 % 0.905

0 0.244 % 0.777 2.977 % 0.451 |-1404 %**  0.023 -0.700 % 0.803 -2,273 %* 0.067 -1.596 % 0.778
1 -1.083 % 0.210 1.894 % 0.632 -0.417 % 0.496 -1.117 % 0.691 -2,394 %* 0.054 -3.991 % 0.481
2 -0.278 % 0.747 1.616 % 0.683 -1,180 %* 0.055 -2.298 % 0.414 1.636 % 0.186 -2.354 % 0.678
3 -0.100 % 0.908 1.516 % 0.701 0.297 % 0.629 -2.001 % 0.476 -0.365 % 0.768 -2.719 % 0.631
4 0.414 % 0.632 1.930 % 0.625 -0.138 % 0.821 -2.139 % 0.447 2,473 %** 0.046 -0.247 % 0.965
5 -0.734 % 0.395 1.196 % 0.762 -0.782 % 0.203 -2.922 % 0.299 -0.583 % 0.637 -0.830 % 0.884
6 -0.138 % 0.873 1.058 % 0.789 -0.105 % 0.864 -3.027 % 0.282 0.212 % 0.864 -0.618 % 0.913
7 0.751 % 0.384 1.808 % 0.647 -0.083 % 0.893 -3.109 % 0.269 1.176 % 0.342 0.558 % 0.922
8 0.867 % 0.315 2.675% 0.499 0.336 % 0.584 -2.773% 0.324 1.072 % 0.386 1.630 % 0.774
9 -1,521 %* 0.079 1.154 % 0.770 -0.038 % 0.950 -2.811 % 0.317 0.236 % 0.849 1.866 % 0.742
10 0.767 % 0.374 1.920 % 0.627 0.380 % 0.536 -2.432 % 0.387 0.815 % 0.510 2.681 % 0.636

The second policy rate change of 2022
Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives

Day AAR(%) p-value CAAR(%) p-value | AAR(%) p-value CAAR(%) p-value | AAR(%) p-value CAAR(%) p-value
-10  -1.101 % 0.202 -1.101 % 0.781 -0.868 % 0.158 -0.868 % 0.757 -0.389 % 0.753 -0.389 % 0.945
-9 0.030 % 0.972 -1.071 % 0.786 -0.560 % 0.361 -1.428 % 0.611 0.755 % 0.542 0.366 % 0.949
-8 -0548% 0.525 -1.619 % 0.682 0.786 % 0.201 -0.642 % 0.819 -0.356 % 0.774 0.010 % 0.999
-7 -0.344 % 0.690 -1.963 % 0.619 0.065 % 0.915 -0.577 % 0.837 0.015 % 0.990 0.025 % 0.996
-6 -1137% 0.188 -3.100 % 0.433 0.299 % 0.626 -0.278 % 0.921 0.318 % 0.797 0.342 % 0.952
-5 0.180 % 0.835 -2.920 % 0.460 -0.453 % 0.460 -0.731 % 0.795 -0.367 % 0.767 -0.024 % 0.997
-4 -1,590 %* 0.066 -4.510 % 0.254 -0.371 % 0.545 -1.103 % 0.695 -1.208 % 0.329 -1.232% 0.828
-3 -1.081% 0.211 -5.591 % 0.158 -0.596 % 0.331 -1.699 % 0.546 0.774 % 0.532 -0.458 % 0.936
-2 0.424 % 0.623 -5.167 % 0.192 0.153 % 0.803 -1.546 % 0.582 0.705 % 0.569 0.247 % 0.965
-1 -0674% 0.435 -5.840 % 0.140 0.211 % 0.730 -1.334 % 0.635 1.054 % 0.394 1.301 % 0.818
-0.544 % 0.529 -6.384 % 0.107 -0.690 % 0.261 -2.024 % 0.471 0.600 % 0.628 1.900 % 0.737
-0.043 % 0.960 -6.427 % 0.105 -0.051 % 0.934 -2.075 % 0.460 -0.348 % 0.778 1.552 % 0.784
0.746 % 0.387 -5.680 % 0.151 0.576 % 0.348 -1.500 % 0.594 0.027 % 0.983 1.579 % 0.780
-1,824 %**  0.035 -7,505 %* 0.058 -0.090 % 0.883 -1.590 % 0.572 2532 %**  0.041 4112 % 0.468
1.289 % 0.136 -6.216 % 0.117 -0.001 % 0.999 -1.591 % 0.571 -0.872% 0.481 3.239% 0.568
-0.264 % 0.759 -6.480 % 0.102 0.121 % 0.844 -1.470 % 0.601 1.005 % 0.417 4.244 % 0.454
0.712% 0.410 -5.768 % 0.145 |1,765 %***  0.004 0.295 % 0.916 2,710 %**  0.029 6.955 % 0.220
0.124 % 0.886 -5.645 % 0.154 0.183 % 0.765 0.478 % 0.865 -0.108 % 0.930 6.847 % 0.228
-0.209 % 0.809 -5.854 % 0.139 0.761 % 0.215 1.239% 0.659 -0.283 % 0.819 6.563 % 0.247
-1.094 % 0.205 -6,948 %* 0.080 -0.407 % 0.507 0.832 % 0.767 -1.347 % 0.276 5.216 % 0.358
-0.788 % 0.361 -7,735 %* 0.051 0.536 % 0.383 1.368 % 0.626 -1.806 % 0.145 3.410 % 0.547
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The third policy rate change of 2022

Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives
Day AAR(%) p-value  CAAR(%) p-value | AAR(%) p-value  CAAR(%) p-value | AAR(%) p-valuee  CAAR(%)  p-value

-10 0914 % 0.290 0.914 % 0.817 0.274 % 0.655 0.274 % 0.922 -0.927 % 0.453 -0.927 % 0.870
-9 -0.777 % 0.368 0.137 % 0.972 0.350 % 0.569 0.623 % 0.824  |4,778 %***  0.000 3.851 % 0.497
-8 -0.327 % 0.705 -0.189 % 0.962 0.089 % 0.884 0.713 % 0.800 0.852 % 0.491 4.702 % 0.407
-7 1.354 % 0.117 1.165 % 0.768 -0.622 % 0.311 0.091 % 0974 |-2819%**  0.023 1.883 % 0.740
-6 0.072 % 0.934 1.237 % 0.754 0.579 % 0.345 0.670 % 0.812 -1.911 % 0.123 -0.028 % 0.996
-5 0.844 % 0.328 2.081 % 0.599 1,084 %* 0.078 1.754 % 0.533 0.916 % 0.459 0.888 % 0.875
-4 -0.915 % 0.289 1.165 % 0.768 |-2,035 %***  0.001 -0.281 % 0.920 0.284 % 0.819 1171 % 0.836
-3 0.313% 0.717 1479 % 0.708 -0.491 % 0.424 -0.772 % 0.783 -0.171 % 0.890 1.000 % 0.860
-2 -0.202 % 0.815 1.276 % 0.747 -0.568 % 0.354 -1.341% 0.633 -0.439 % 0.723 0.561 % 0.921
-1 1.306 % 0.131 2.583 % 0.514 0.443 % 0.470 -0.898 % 0.749 0.964 % 0.436 1.525 % 0.788

0 -0.113 % 0.895 2.469 % 0.532 0.716 % 0.243 -0.182 % 0.948 -0.426 % 0.730 1.099 % 0.846
1 -1798%**  0.038 0.671 % 0.865 0.348 % 0.570 0.167 % 0.953 -1.260 % 0.309 -0.161 % 0.977
2 -0.981 % 0.256 -0.310 % 0.937 -0.324 % 0.597 -0.157 % 0.955 -2,143 %* 0.084 -2.304 % 0.684
3 0.361 % 0.676 0.051 % 0.990 0.549 % 0.371 0.392 % 0.889 0.963 % 0.436 -1.341 % 0.813
4 -0.602 % 0.485 -0.551 % 0.889 0.531 % 0.386 0.923 % 0.742 0.397 % 0.748 -0.944 % 0.868
5 -0.595 % 0.490 -1.146 % 0.772 1,204 %** 0.050 2.127 % 0.449 -0.095 % 0.939 -1.039 % 0.854
6 -1.184 % 0.171 -2.330 % 0.556 0.589 % 0.337 2.716 % 0.334 0.668 % 0.589 -0.371 % 0.948
7 -0.150 % 0.861 -2.480 % 0.530 0.627 % 0.307 3.343 % 0.235 -0.040 % 0.974 -0.411 % 0.942
8 -0.058 % 0.947 -2.538 % 0.521 0.116 % 0.849 3.459 % 0.219 -0.517 % 0.676 -0.928 % 0.870
9 -0.840 % 0.330 -3.378 % 0.393 -0.449 % 0.464 3.010 % 0.284 -0.197 % 0.874 -1.125% 0.843
10 1.212 % 0.160 -2.166 % 0.584 -0.246 % 0.688 2.764 % 0.326 |-2512%**  0.043 -3.637 % 0.521

The fourth policy rate change of 2022

Portfolio 1. No derivatives Portfolio 2. Swaps Portfolio 3. Multiple derivatives
Day AAR(%) p-value CAAR(%) p-value AAR(%) p-value CAAR(%) p-value AAR(%) p-value CAAR(%) p-value

-10 0.214% 0.804 0.214 % 0.957 0.426 % 0.488 0.426 % 0.880 0.145 % 0.907 0.145 % 0.980
-9 -0.123 % 0.887 0.092 % 0.981 -0.057 % 0.925 0.368 % 0.896 -0.129 % 0.917 0.016 % 0.998
-8 -0.437 % 0.612 -0.346 % 0.930 -0.251 % 0.682 0.117 % 0.967 -0.257 % 0.835 -0.241 % 0.966
-7 -0.093 % 0.914 -0.439 % 0.912 0.416 % 0.497 0.534 % 0.849 0.961 % 0.437 0.720 % 0.899
-6 -0.203 % 0.814 -0.642 % 0.871 0.020 % 0.974 0.554 % 0.844 2,257 %* 0.069 2.977 % 0.599
-5 -0.118 % 0.891 -0.760 % 0.848 -0.282 % 0.646 0.272 % 0.923 0.555 % 0.654 3.532 % 0.533
-4 -0.375 % 0.664 -1.135% 0.774 -0.435 % 0.479 -0.162 % 0.954 1.820 % 0.142 5.352 % 0.345
-3 2,260 %***  0.009 1.125% 0.776 0.160 % 0.794 -0.002 % 0.999 -0.629 % 0.611 4723 % 0.405

-2 -0.351 % 0.684 0.774 % 0.845 0.576 % 0.348 0.574 % 0.838 -1.067 % 0.389 3.656 % 0.519
-1 -0.107 % 0.901 0.667 % 0.866 -0.919 % 0.135 -0.345 % 0.902 0.769 % 0.534 4.425 % 0.435
0 0.516 % 0.549 1.183 % 0.765 0.581 % 0.343 0.237 % 0.933 -1.828 % 0.140 2.596 % 0.647
1 0.067 % 0.938 1.250 % 0.752 -0.452 % 0.461 -0.215 % 0.939 0.560 % 0.651 3.156 % 0.578
2 -0.820 % 0.342 0.430 % 0.913 -0.755 % 0.219 -0.970 % 0.730 0.092 % 0.941 3.248 % 0.567
3 -0.945 % 0.274 -0.515 % 0.896 -0.406 % 0.508 -1.376 % 0.624 0.120 % 0.923 3.368 % 0.552
4 0.239 % 0.781 -0.276 % 0.944 0.636 % 0.300 -0.740 % 0.792 0.833 % 0.501 4.201 % 0.459
5 0.085 % 0.921 -0.191 % 0.961 -0.577 % 0.347 -1.317% 0.639 0.403 % 0.745 4.604 % 0.417
6 -0.379 % 0.661 -0.569 % 0.885 0.209 % 0.734 -1.108 % 0.693 -0.637 % 0.606 3.966 % 0.484
7 0.393 % 0.648 -0.176 % 0.964 -0.566 % 0.356 -1.674 % 0.551 -0.035 % 0.978 3.932 % 0.488
8 -0.331 % 0.701 -0.507 % 0.898 -0.034 % 0.956 -1.708 % 0.543 0.165 % 0.894 4.097 % 0.470
9 0.289 % 0.738 -0.219 % 0.956 -0.028 % 0.963 -1.736 % 0.537 -1.620 % 0.191 2477 % 0.662

=
o

0.443 % 0.607 0.225 % 0.955 0.503 % 0.412 -1.233 % 0.661 0.463 % 0.708 2.940 % 0.604



Appendix 7. AAR and CAAR for all portfolios during the second policy rate change of

2022
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Appendix 8. AAR and CAAR for all portfolios during the third policy rate change of 2022
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Appendix 9. AAR and CAAR for all portfolios during the fourth policy rate change of

2022
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