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Sector investing is a form of strategy, which involves allocating funds to specific segments of the
market, rather than investing in indices or individual companies. The basic fundament of sector
investing is to invest in industry segments that one believes to outperform other segments and the
broader market. This study examines how the 11 sectors of the U.S. economy fared compared to each
other and the broader market from 2007 to 2022, with a special interest in performance differences
amid the Global Financial Crisis and COVID-19 pandemic. The U.S. market sectors are represented
by the State Street Global Advisors’ Select Sector SPDR ETFs, while the S&P 500 serves as the
market equivalent in this thesis. This study was conducted by utilizing monthly time series datasets
of the sector ETFs’ and S&P 500’s historical prices, which were sourced from the Yahoo Finance
database. The performance of the sectors is evaluated using multiple performance metrics, including
ones adjusted for risk. Linear regressions were also performed as a part of the analysis.

The study found that from 2007 to 2022 the best-performing sector in the U.S. was the Technology
sector, whilst the Communication Services showcased the worst performance, cumulating negative
returns. According to the study’s findings, the Financials sector was the most devastatingly impacted
by the Global Financial Crisis (GFC), providing support to the findings of numerous earlier studies.
In general, sectors showcased increased volatilities during the GFC, with the exceptions of Consumer
Staples, Health Care, and Ultilities sectors. Notably, Consumer Staples was the only sector that
generated positive returns amid the GFC. Interestingly, the study’s findings suggest that COVID-19
had mostly positive impacts on the 11 U.S. sectors, with results indicating of a bullish market. The
results show that the pandemic did not impact all sectors equally, as some experienced increased
volatility while others showed stability, contrasting the findings from the period of the GFC.
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Toimialasijoittaminen on strategian muoto, joka sisdltdd varojen kohdentamisen tiettyihin
markkinasegmentteihin sen sijaan, ettd sijoitettaisiin indekseihin tai yksittéisiin yrityksiin.
Toimialasijoittamisen perusajatuksena on sijoittaa sellaisiin markkinasegmentteihin, joitten uskotaan
suoriutuvan paremmin kuin muut segmentit ja laajemmat markkinat. Tama tutkimus tarkastelee,
miten Yhdysvaltojen talouden 11 sektoria menestyivét suhteessa toisiinsa ja laajempaan markkinaan
vuosina 2007-2022, kiinnittden erityistd huomiota suorituskykyeroihin Finanssikriisin ja COVID-19-
pandemian aikana. Yhdysvaltojen markkinasektoreita edustavat State Street Global Advisorsin Select
Sector SPDR ETF:t, kun taas S&P 500 toimii markkinoiden edustajana t&ssd opinndytetyssa.
Tutkimus toteutettiin hyddyntamalla sektori ETF:ien ja S&P 500:n historiallisten hintojen
kuukausittaisia aikasarjadata-aineistoja, jotka keréttiin Yahoo Finance -tietokannasta. Sektoreiden
suorituskykyéa arvioitiin useilla suorituskykymittareilla, mukaan lukien riskiin sopeutetut mittarit.
Lineaariset regressioanalyysit suoritettiin my6s osana tutkimusta.

Tutkimus osoitti, ettd vuosina 2007-2022 parhaiten menestynyt sektori Yhdysvalloissa oli
Teknologia sektoria, kun taas Viestintapalvelut sektori suoriutui heikoiten, kumuloiden negatiivisia
tuottoja. Tutkimustulosten mukaan Finanssisektori koki pahimmat vaikutukset Finanssikriisist,
tukien useiden aiempien tutkimusten tuloksia. Yleisesti ottaen sektoreiden volatiliteetit kasvoivat
Finanssikriisin aikana, poikkeuksina Kulutustavarat, Terveydenhuolto ja Julkiset palvelut sektorit.
Erityisesti Kulutustavarat oli ainoa sektori, joka tuotti positiivisia tuottoja Finanssikriisin aikana.
Mielenkiintoista on, ettd tutkimustulokset viittaavat siihen, ettd COVID-19 pandemialla oli
paéasiassa myonteisid vaikutuksia 11 Yhdysvaltain sektoriin, tulosten viitaten harkamaisiin
markkinoihin. Tulokset osoittavat, ettd pandemia ei vaikuttanut kaikkiin sektoreihin yhtaldisesti, silla
joidenkin volatiliteetit kasvoivat, kun taas toiset sdilyttivdt vakautensa, mikd on ristiriidassa
Finanssikriisin ajan 16ytdjen kanssa.
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1 Introduction

1.1 Background of the study

The way an investment portfolio performs can be enhanced by utilizing strategies like sector
investing. Sector investing is a form of strategy, which involves allocating funds to specific segments
of the market, rather than investing in indices or individual companies. The basic fundament of sector
investing is to invest in industry segments that one believes to outperform other segments and the

broader market.

In the past, companies’ industrial sector was perceived as being a less significant component
compared to others when examining stock returns (Mclntosh, 2012, 30). According to Mclintosh
(2012, 30), this sentiment originated from the various academic studies made at the time. These
studies focused on using international diversification to lower portfolio’s risk. One such study was
conducted in 1974 by Bruno Solnik, and the results of that study suggested that diversification of
assets through countries had a far greater impact in reducing risk than diversification through other
components, like sectors (MclIntosh, 2012, 30). A shift in sentiment began to happen in the 1990s due
to an array of academic studies published at the time. One such study was made by Brinson Partners
with the support of Duke University in the year 2000. The study’s findings concluded that one could
reduce a portfolio’s risk more by diversification across sectors, than across countries (Mclntosh,
2012, 31). In the year 2000, Cavaglia et al. provided support for the findings of the study conducted
by Brinson Partners. The results of the study suggested that during the last few years diversification
across sectors had become increasingly more important in reducing risk and that active portfolio

managers should include them in their strategy (Cavaglia, et all., 2000).

According to Mclntosh (2012, 29), the modern era of sector investing started when the first seven
Select Sector Standard & Poor's Depositary Receipts (SPDR) Exchange Traded Funds (ETFs) were
introduced by State Street Global Advisors in the year 1998. Nowadays in the world of investing,
Consumer Discretionary, Consumer Staples, Energy, Financials, Health Care, Industrials, Materials,
Real Estate, Technology, Utilities, and Telecommunication Services are the eleven sectors that make
up the stock market (Hayes, 2022).

In this study, the eleven sectors will be represented by the aforementioned State Street Global
Advisors’ Select Sector SPDR ETFs. The performance comparison between these sectors will be

done by measuring the absolute returns of the SPDR sector ETFs and the S&P 500 index. In addition,



the measured returns of these ETFs will be risk-adjusted by using methods like Jensen's alpha and

the Sharpe ratio.

The data for conducting this study consists of the historical performance data of the Select Sector
SPDR ETFs and the S&P 500 index which are sourced from Yahoo Finance. The timeframe chosen
for analyzing the performance of these sectors spans from the beginning of 2007 to the end of 2022.
The reason for choosing this sixteen-year timeframe is the fact that it contains two significant
economic crises, specifically the Global Financial Crisis and the COVID-19 pandemic. By using this
sixteen-year timeframe, we avoid the short-term problem and get a broad picture of the sectors’
performances through a multitude of economic upturns and two very different types of crises. Thus,

avoiding the risk of generalizing the results of one crisis to another.

1.2 Limitations of the study

The main focus of this research is the comparison between the performances of the U.S. market
sectors, with a special interest in performance differences amid the COVID-19 outbreak and the
Global Financial Crisis. Because of this, the study's conclusions are only applicable to the U.S.
market, which limits their generalizability. The choice was made due to the abundance of research

and data available from the U.S. market.

The choice of the S&P 500 as a market representative places some limitations on the study. The S&P
500 was selected due to it including 503 large-cap U.S. companies making up to over 80% of the U.S.
market's total capitalization. Thus, not all of the U.S. market is represented, but we gain a fairly

comprehensive view of it.

The Select Sector SPRD ETFs serve as the representative of the U.S. sectors in this study. As we are
primarily interested in the sectors' performances, we have chosen to leave components of ETFs, such

as tracking error and expense ratios out of our analysis.

The study period is limited to 16 years, from the start of 2007 to the end of 2022. This sixteen-year
scope was chosen due to the timeframe containing two very distinct types of economic crisis. Due to
the scope including multiple economic crises and upturns, the reliability of the findings is enhanced,

but sensitive to comparison to other periods.



1.3 The purpose of the study

The thesis’ primary goal is to discover how companies in different sectors of the U.S. economy have
performed compared to each other and the economy as a whole during economic crises and upturns.
The timeframe chosen for the study begins at the start of 2007 and ends at the end of 2022. The
sectors’ performances will be evaluated through the performances of Select Sector SPDR ETFs. The
Select Sector SPDR ETFs will be compared to each other in order to find out how different sectors
of the economy have fared relative to each other. In addition, the SPDR ETFs will be compared to a
benchmark index, which represents the whole economy in this study. The chosen index for this
purpose is the S&P 500 index.

To achieve the thesis’ goal, three research questions were identified to guide the study forward:

Question 1: How did the different sectors of the U.S. economy perform compared to each other and
the market from 2007 to 20227

This is the primary research question, and it will be the very foundation of analysis throughout this
thesis. It aims to give a detailed overview of the market's and sectors' performances during the chosen
timeframe. To be able to respond to this question, we will explore the historical returns of the eleven
Select Sector SPDR ETFs’, as well as the S&P 500’s. Through analysis, we gain perspective on
whether certain market sectors have over- or underperformed in contrast to the broader market. The

following sub-research questions will provide support to the thesis’ main research question:

Question 2: To what extent did significant economic events, such as the Global Financial Crisis

and the COVID-19 pandemic impact the performance of different sectors?

This sub-question provides us with an understanding of how major economic events influence the
performance of different sectors of the economy. It helps us assess how different sectors responded

to economic shocks and thus provides us with information about the nature of different sectors.

Question 3: What are the risk-adjusted performance characteristics of the eleven Select Sector

SPDR ETFs, and how do they compare to each other?



This sub-question concentrates on assessing the performances adjusted for risk of the Select Sector
SPDR ETFs. By analyzing the risk-adjusted returns, we gain valuable information on how efficient
different sectors have been over the chosen timeframe. By comparing them we enrich our

understanding of sector dynamics.

1.4 Structure of the thesis

Five primary chapters make up the thesis’ structure, the first chapter being the introduction. The
introduction chapter presents a background to the study by introducing the topics covered in the study.
The study's goals and the research questions that are used to achieve them are also included in the
first chapter. The second chapter, Theoretical Background, focuses on theories that are important in
understanding and conducting this study. This chapter provides us with the history of ETFs and delves
into financial theories and their applications. The chapter will examine theories such as the Efficient
Market Hypothesis (EMH) and Capital Asset Pricing Model (CAPM), which are cornerstones of
financial theories and applications. The chapter also includes a literature review, which consists of a
review of former studies and their findings relating to the topics of this thesis. The third chapter is
dedicated to discussing the data along with the methods employed in the study. The chapter will go
through where the data was gathered from, in addition, it provides an insight into Sharpe ratio and
Jensen’s alpha. The fourth chapter will go through the results of the study. The chapter consists of
the performance comparison among the ETFs and the S&P 500, as well as the risk-adjusted
comparison of the performances. The chapter will also provide a profound analysis of the results and
differences in the performances of the different sectors. Ultimately the chapter will provide answers
to the research questions. The review and conclusions of the thesis are presented in the fifth chapter.

After the review and the conclusions, the study's reliability will be analyzed.

2 Theoretical framework

This chapter will be devoted to the fundamental theoretical frameworks that set the stage for our
study. This section provides the reader with a comprehensive understanding of the financial concepts

and former studies significant for understanding the methodology and empirical findings of this study.
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2.1 Exchange-Traded Funds

Among the most significant financial breakthroughs in recent decades is thought to be exchange-
traded funds (ETFs). ETFs are a kind of financial instrument that, like index mutual funds typically
seek to replicate an index's performance. There is a vast variety of different types of asset classes,
strategies, and regions that ETFs can provide exposure to. An ETF could for example provide
exposure to several asset categories, consisting of equities, commodities, or different currencies,
strategies like passive indexing or active management, or capture a view of a regional market, like
China’s (Lettau & Madhavan, 2018). ETFs trade in the secondary market, like stocks or closed-end
funds. Contrary to mutual funds, which are only available for trading until the 4:00 p.m. market close,
ETFs can be traded at any point through the trading day, just like stocks (Gastineau, 2001). The fact
that ETFs can be exchanged throughout the trading day makes them a very liquid asset. The liquidity
of ETFs is one of the key reasons for their ever-increasing growth in popularity. Another positive
attribute, that has contributed to the popularity of the ETFs is their lower expense ratios compared to
their conventional mutual fund counterparts. However, according to Gastineua, G. L. (2001), there
is a general misunderstanding of the public’s expectation that all ETFs enjoy extremely low costs.
One reason for the lower costs could simply be the size of the fund, because of the popularity of it,
or due to the advantages of the ETF structure (Gastineau, 2001). Another factor explaining these
reduced costs is that ETFs are not responsible for shareholder accounting (Kostovetsky, 2003), unlike
mutual funds. Other factors contributing to the popularity of ETFs as investment instruments are
transparency, benefits in taxation, and that they provide an easy and low-cost option for investors and
institutions alike to diversify their portfolios, thus saving them from the problem of picking individual

stocks.

The very first ETF, the Standard and Poor’s 500 Trust ETF (SPY), also known as SPDR 500
(pronounced “spider”), was launched in 1993 by State Street Global Advisors (SSGA) (Meziani,
2016). According to Meziani (2016), some ETF historians debate, that the first ETF wasn’t the SPDR
500, but instead the Toronto 35 Index Participation Units (TIPS35), which were launched in March
of 1990 in the Toronto Stock Exchange. Regardless of whether the first ETFs were launched in 1990
or 1993, ETFs only started to gain attention in 1998 when State Street Global Advisors launched their
first seven Select Sector SPDR ETFs with the support of Merrill Lynch (Gastineau, 2010). However,
ETFs’ real exponential growth in popularity didn’t start until 2005 when institutional investors started
to incorporate them into their strategies (Meziani, 2016). Since then, the number of different ETFs

and net assets under them has soared. Due to the ever-increasing interest and demand of investors,
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assets in ETFs rose from 417 billion U.S. dollars in 2005 to a staggering 9552 billion U.S. dollars in
2022, which is the equivalent of 2191% growth (Statista Research Department, 2023).

2.2 Efficient Market Hypothesis

The Efficient Market Hypothesis (EMH), which is much credited to Eugene Fama, is one of the most
researched and widely used hypotheses in finance. In 1970, Fama studied the concept of efficiency
of the market in his Journal of Finance paper “Efficient Capital Markets: A Review of Theory and
Empirical Work”. In an efficiently functioning market, the securities’ prices accurately represent all
information that is currently accessible (Fama, 1970). This assumption of the market's efficiency
consequently means that one cannot obtain any excessive returns from the markets, as the asset prices

already include all essential and accessible information (Kntipfer & Puttonen, 2018, 173).

In his publication “Efficient Capital Markets: A Review of Theory and Empirical Work”, Fama
(1970) introduced us to the idea that market efficiency exists in three varieties: weak, semi-strong,
and strong. Security prices in a weak-form efficient market include information about all past prices.
Technical analysis is considered to be pointless in weak-form efficiency, as it is not able to accurately
predict future pricing by the prices of the past, thus making the “random walk” theory valid (Fama,
1970; Knupfer & Puttonen, 2018, 173). Fama (1970) found, that the results of weak-form tests were
valid and strongly supported by his findings.

In a semi-strong efficient market, prices of securities contain information of historical returns, as well
as all the publicly available information, such as analyst reports and business cycle forecasts (Fama,
1970; Knupfer & Puttonen, 2018, 173). Semi-strong efficiency makes technical- and fundamental
analysis useless in trying to obtain excessive returns. According to Fama (1970), the semi-strong-

form tests also support the EMH, and this form of efficiency is probably the one closest to reality.

Strong-form efficient market reflects past price changes, and all available public and private
information in security prices (Fama, 1970; Knupfer & Puttonen, 2018, 173). In this type of market
efficiency, insider information is apparent in the prices of securities before the information is
published, thus making it impossible to achieve any abnormal returns (Fama, 1970; Knipfer &
Puttonen, 2018, 173).

An important contribution to the Efficient Market Hypothesis was made in 1973 by Burton G. Malkiel
when he applied Pearson’s 1905 theory regarding the random walk to the stock exchange in his
publication “A Random Walk Down Wall Street”. According to the random walk theory, all the price
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changes are random departures from previous prices, making it equally possible for a security to be
over- or underpriced at any given time, and thus one cannot predict future prices by analyzing
previous changes in price (Malkiel, 2003). When the market is functioning efficiently, new
information is instantly reacted to and the price of an asset rises (or falls) to the appropriate level
(Knupfer & Puttonen, 2018, 173; Malkiel, 2003). If, however, the markets are inefficient and the
reaction to new information is not immediate, the price of a security rises slowly, making it possible

for arbitrageurs to gain excess returns (Knipfer & Puttonen, 2018, 173).

The EMH has faced its fair share of criticism over time. At the beginning of the 21% century, some
academics began doubting the randomness of price changes, arguing that past price changes play a
partial role in future security prices and that one could gain excess risk-adjusted returns by analyzing
these movements (Malkiel, 2003). According to Malkiel (2003) this “controversial claim” is not
valid, as there is an abundance of evidence suggesting that market anomalies do not grant excess risk-
adjusted returns to investors, thus supporting EMH. Fama (1970) defends his findings and EMH by
stating that under- and overreactions to new information are equally common, making it equally
possible for a security to be under- or overpriced. Fama (1970) found that most anomalistic events
granting the possibility to obtain excess returns only appear when tested with specific statistical

approaches or expected return models and cease to exist when tested with another.

In practice, there are components in the market hindering its efficiency i.e., taxes, transaction costs,
and costs of obtaining information. Knlipfer & Puttonen (2018, 173) point out that academics in the
field of finance are aware of these, and argue that markets can still work efficiently, even if they are
not perfect. Fama (1970) concluded that even though real-world markets contain transaction costs,
and all the information isn’t available to everyone, these are not necessarily reasons for markets to be

inefficient, even though they are possible ones.

In conclusion, the EMH asserts that asset prices accurately reflect all relevant information and that
markets are efficient. Despite its criticism, the EMH is a crucial theory in finance that helps us analyze

market efficiency, anomalies, and the ability to gain excessive risk-adjusted returns from the market.

The EMH holds significant importance in this thesis as it provides a theoretical backbone for our
analysis. One assumption of the EMH is that no investment strategy can beat the market over time.
In relation to this assumption, we analyze the performance of sector ETFs over 16 years compared to
the S&P 500 index, which represents the market portfolio. A key part of our analysis involves
examining excess returns, which according to the EMH should not be achievable. Another assumption

of the EMH is that new information is immediately reflected in security prices. A crucial part of this
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thesis consists of the sectors’ performance analysis during two significant economic crises; the Global
Financial Crisis and COVID-19. The time series datasets contain historical prices of the sector ETFs,

we can see the effects of new information regarding crises on the price development.

2.3 Capital Asset Pricing Model

During the 1960s, Jan Mossin (1966), John Lintner (1965), and William Sharpe (1964) established
the Capital Asset Pricing Model (CAPM), a quintessential theory in finance used to understand and
measure investment’s systematic risk in relation to expected return. Utilizing the CAPM, one can
estimate an asset's expected rate of return by taking into account its exposure to systematic risk i.e.,
market risk. The formula used for measuring this risk-return tradeoff of an asset can be derived from

the CAPM as seen below in Formula 1:
E(r) =15 + Bi[E (1) — 77] (1)
W here:

E(r;) = expected return on an asset i

s = risk-free rate of return
PBi = beta coefficient of an asset i

E(r,,) = expected return of the market r

As we can see from the Formula 1, the expected return on an asset is calculated using two different
components according to CAPM. The first component is the risk-free rate ( ;) which, according to
Knipfer & Puttonen (2018, 153) is the descriptive of the compensation for delayed consumption. In
the field of finance, government bond yields are the most frequently utilized proxy as the risk-free
rate when such a component appears in calculations (Kallunki et al., 2019, 39). The second
component of the CAPM equation added to the risk-free rate is a description of an asset-specific risk
premium. For calculating risk premium for a specific asset, we need to multiply the so-called market
premium ( E (7;,) — 15 ) with beta coefficient (8). The market premium illustrates how much more an
investor is expected to gain from investing in a market portfolio compared to risk-free security

(Kallunki, et al., 2019, 39). The beta coefficient is used to measure an asset’s systematic risk i. e.,
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how sensitive the asset’s price is to movements in the market portfolio’s price (Chen, 2016, 9).
Calculating the beta coefficient is possible from the equation shown below in Formula 2 (Kallunki,
etal., 2019, 39; Kniipfer & Puttonen, 2018, 153):

o
fi =L @
W here:

B; = Beta coef ficient of an asset i
oim = Covariance of an asset i and market portfoliom

02 = Variance of market portfolio return

The CAPM equation is in the form of a linear equation, from which we can derive the Security Market
Line (SML).

expected return

security market line

a portfolio outperforming the market
®

+ market portfolio

E(Rm)

-

a portfolio underperforming the market

-
-

-
-

-

-----

Figure 1: Security Market Line (SML) of CAPM (Wikimedia Commons, 2023)
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The SML (Figure 1) is the CAPM's visual representation, where the risk-free rate ( 7¢) is a constant

value, from which the linear SML intersects the y-axis, and the line's slope is the beta coefficient
(Chen, 2016, 10). The y-axis consists of expected return rates and the x-axis of beta-values. The
linear nature of SML means that when the beta value increases on the x-axis, the expected return rates
increase linearly along (Chen, 2016, 10). All assets and their combinations that settle on the SML
(Figure 1) are considered effective, meaning they provide correct levels of expected returns in relation
to their systematic risk. Investors can make efficient investment decisions along the SML considering
their risk tolerance. CAPM applies the idea of EMH, thus the only way of achieving greater returns
is by taking greater risks (Knlpfer & Puttonen, 2018, 173). Assets and their combinations that settle
above the line offer higher returns relative to their systematic risk than they should according to the
CAPM expected returns, whilst the assets below the SML are underperforming and thus provide too

little expected returns, as demonstrated in Figure 1.

Another visual representation of a portfolio’s risk-return relationship is the Capital Market Line
(CML), which is frequently mistaken for the SML (Ganti, 2022). While the SML compares the returns
of an asset to systematic risk, represented by beta, the CML's x-axis displays the standard deviation,
representing the overall risk of a portfolio. Otherwise, the interpretation of the CML is the same as
the SML’s; portfolios that settle on the CML are considered efficient, while ones falling under it yield
too little returns compared to the risk associated with it, and the ones above generate excessive returns
compared to the portfolio’s risk (Peterson, 2012). The CML's slope is the market portfolio's Sharpe
ratio (Ganti, 2022). The Sharpe ratio will be introduced in Chapter 3.

In conclusion, the CAPM, SML, and CML are crucial tools in finance, that help investors understand
the relationship between return and risk and estimate the expected returns on assets, thus giving the
tools for making efficient investing decisions based on an individual’s risk tolerance. The CAPM is
a crucial financial theory to understand when reading this study, as this thesis includes the use of
Sharpe ratio and Jensen's alpha, two CAPM-based metrics when comparing the risk-adjusted Select
Sector SPDR ETFs performances.
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2.4 Literature review

This section introduces the reader to former academic studies and their findings related to the topics
covered in this thesis. This study focuses on U.S. market sectors, which are analyzed through the
performances of sector-specific ETFs. However, Gurrib et al. (2022) point out, that the number of
academic studies around sector ETFs is scarce. However, there are a multitude of studies covering
topics such as diversification through sectors, sector dynamics, and sector behavior during different

types of economic landscapes.

2.4.1 Previous studies

Sector-specific behavior in financial markets has drawn the attention of academics researching
finance. Several studies have contributed to the understanding of sector dynamics and the impact of

external rare occasions, like the Global Financial Crisis, on sector returns and volatility.

Sturm (2019) contributed to this exploration by investigating sector behavior through Markowitz's
mean-variance optimization. Conducting the study, Sturm (2019) used funds that invest in market
sectors, rather than industry sectors. Funds that invest in market sectors were chosen due to their
broader representation of the market (Sturm, 2019). Sturm (2019) highlights the challenge investors
face in efficiently pricing information about sector-level correlation within the framework of
Markowitz's mean-variance optimization. Notably, the study found that the Consumer Staples sector
consistently produced greater returns adjusted for risk compared to the market portfolio, while the
Utilities and Financials sectors produced lower risk-adjusted returns. Based on his findings, Sturm
(2019) states that investors wouldn’t have been able to utilize last year’s information in building a
portfolio that would have outperformed the market the following year. The findings of Sturm (2019)
seem a mixed bag. On the other hand, the study’s findings support the EMH by stating that one
couldn’t utilize last year’s performance in achieving abnormal returns. Conversely, the results
indicate that the information isn’t efficiently priced in due to the lack of investors’ understanding,
thus contradicting the EMH. The study’s results suggest that a portfolio that is equally weighted by

market sectors appears to be the best investing strategy in the long run (Sturm, 2019).

Smales (2021) extended this exploration by examining how stock returns and investor attention
correlate across various sectors during the COVID-19 crisis. Using Google search volume, the study
identified sectors like Technology, Health Care, and Consumer Staples benefiting from increased
attention. Earlier, Chaudhury (2014) studied the impacts of the Global Financial Crisis on the U.S.
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stock market. Chaudhury’s (2014) findings revealed a decline in daily mean returns as well as
increased volatility, and lower correlation between stocks. Notably, Chaudhury (2014) found, that the
Financials sector’s stocks experienced increased beta values and remarkable performance in terms of
alphas. Nogueira & Pinho (2020) continued researching how COVID-19 and investor sentiment
affected sector returns in the U.S. and European markets. By utilizing a robust panel estimation
method, Nogueira & Pinho (2020) found that the U.S. market returns are more influenced by
sentiment, while the European market was found to be more rational. Nogueira & Pinho (2020) also
highlighted the advanced information market in the U.S., where analysts and commentators have a

larger effect on investors' decisions rather than the number of COVID-19 cases.

Shahzad et al. (2021) further delved into return spillovers during the pandemic, emphasizing the
importance of understanding the systematic risk associated with sector return spillovers. In their
analysis, they utilized linear and non-linear Granger causalities to test the spillovers with risk
aversion. Their findings highlighted the heightened connectedness between sector returns, especially
during economic stress periods like the pandemic. Nammouri et al. (2022) further explored sector
index co-movements in the U.S. before and throughout the COVID-19 outbreak, using data spanning
from 2013 to 2020. Nammouri et al. (2022) identified a contagion impact of the Health Care sector
on five further sectors. These findings suggest that changes in Health Care sector prices can serve as
an important indicator for policymakers, helping them respond to economic challenges, like COVID-
19. The research used cointegration analysis and vector error correction approaches to discover the
connections between sector indices. The study's results suggest that the pandemic significantly
impacted the cointegration of sector indices and that sector co-movements became more apparent in
the midst of COVID-19.

Gurrib et al. (2022) brought a high-frequency perspective to analyzing patterns of return and risk
between sector indices during the COVID-19 crisis. Utilizing Select Sector SPDR ETFs and
implementing ANOVA analysis, as well as volatility regressions, Gurrib et al. (2022) found that
returns in these ETFs tended to fluctuate the most during the first and last 15 minutes of the trading

day.

Curto & Serrasqueiro (2022) specifically investigated the consequences of COVID-19 on the
volatility of financial returns across various sectors. Their study revealed that not all sectors were
equally affected by the pandemic, emphasizing the sector-specific nature of the impact. The findings
of Curto & Serrasqueiro (2022) provided support to the findings made by Elhini & Hamman (2021).
Elhini &Hamman (2021) used the MGARCH model when analyzing how COVID-19 affected the
daily growth rates of the S&P 500 and its sectors. In addition to findings suggesting sector-specific
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reactions to the pandemic, Elhini & Hamman (2021) pointed out that some sectors, like the
Technology sector, are set to perform well in the future due to changes caused by the pandemic. Li et
al. (2023) further delved into assessing COVID-19's effects on markets by utilizing econometric
analysis. Li et al. (2023) results revealed that global markets were severely affected by the pandemic,
and as a result, the volatilities of the markets increased, supporting the findings made by Fang et al.
(2022). Simultaneously, Pan et al. (2023) found the pandemic had similar effects on the Pakistani
market. Li et al. (2023) findings also revealed that during economic crises, mining stocks have
consistently functioned as a buffer in securing portfolio performance. The results emphasized gold’s

safe-haven status in protecting portfolios.

Sarwar et al. (2018) and James & Menzies (2023) provided insights into sector performance and
dynamics during financial crises. Sarwar et al. (2018) demonstrated the effectiveness of low-cost
sector ETFs in implementing sector rotation strategies, aligning with the use of Select Sector SPDR
ETFs in other studies. Notably for this thesis, the findings of the research suggest that during financial
crises, optimal portfolios should be heavily weighted towards sectors like Consumer Discretionary,
Industrials, Health Care, Technology, and Consumer Staples (James & Menzies, 2023). They also
noted that during crises one should avoid the Materials, Utilities, Real Estate, Energy, and
Communications sectors. Shehzad et al. (2020) studied whether COVID-19's negative impacts on
markets exceeded those of the Global Financial Crisis. The study utilized the Asymmetric Power
GARCH model, and the results revealed that COVID-19 significantly impacted market returns in the
U.S. and Japan (Shehzad et al. 2020). Shehzad et al. (2020) interestingly found that COVID-19’s
impact on markets’ volatility was greater than the one of the GFC. Chen and Yeh (2021) also
investigated the differences in sectors’ reactions to the GFC and COVID-19 by examining the effects
of changes in monetary policy on sector portfolio performances. The findings suggested the notable
effectiveness of quantitative easing announcements on investor confidence (Chen & Yeh, 2021).
Quantitative easing had an especially large impact on the performance of sectors mostly affected by
the pandemic (Chen & Yeh, 2021).

In summary, these studies contribute to the understanding of sector-specific dynamics and the impact
of external factors, such as the COVID-19 outbreak, on the yields and volatility of sectors in the U.S.
financial markets. These findings provide a foundation, on which we are going to build our research
on. Many of these studies have focused on the connectedness of different market sectors in the U.S.,

but in this research, we analyze them separately to draw conclusions about the sectors’ performances.
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3 Data and methodology

In this chapter, we give a thorough summary of the data and methodology chosen for conducting this
study. The research data was collected from Yahoo Finance, which includes historic prices of the
eleven Select Sector SPDR ETFs and the S&P 500 index from January 2007 to December 2022. The
reasoning for the chosen data and timeframe are thoroughly discussed in this section. Additionally,
this chapter introduces the reader to the chosen quantitative methods and their implications. The
chapter provides an introduction to performance metrics that take risk into account, including Sharpe
Ratio and Jensen's alpha, as well as the linear regression model used in analyzing the research data.
The risk-free rate of return is a crucial variable when calculating risk-adjusted performance metrics
and performing linear regression estimations. The chosen risk-free rate in this study is the 3-month
u.S. T-Bill.

3.1 Research data

For conducting this study, historic monthly time series data of the eleven Select Sector SPDR ETFs,
the S&P 500, and the 3-month U.S. T-Bill were needed. The monthly time series datasets of the
eleven Select Sectors SPDR ETFs and the S&P 500 index were sourced from Yahoo Finance. The
historical S&P 500 and ETF prices are included in the time series datasets from the time frame chosen
for this study. The time series dataset for the 3-month U.S. T-Bill was sourced from the Federal
Reserve Bank of St. Louis. This data was analyzed in Excel using methods including Sharpe Ratio,

Jensen’s Alpha, and linear regression.

The timeframe chosen for the study spans from January 1%, 2007, to December 31%, 2022. This 16-
year timeframe was chosen since it contains multiple economic upturns and two significant crises —
The Global Financial Crisis (GFC) and the COVID-19 outbreak. January 1%, 2007 was selected as
the starting point, because that way we are positioned to analyze how the financial crisis of 2008
impacted different sectors of the market right from the beginning. The choice of ending the study on
December 31%, 2022 provides us with a vantage point to observe how the different sectors have begun
to recover from the consequences of the COVID-19 outbreak. This timeframe provides an opportunity
to observe and analyze how different sectors of the U.S. economy performed during two very distinct
types of crises, one being financial and the other stemming from a global health emergency. By

analyzing sector performance during these crises, we can gain valuable information on how sectors’
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behaviors vary under different types of economic circumstances. Thus, giving us a more

comprehensive understanding of sector-specific dynamics within the economic landscape.

3.1.1 Select Sector SPDR ETFs

In this study, the State Street Global Advisors’ eleven Select Sector SPDR ETFs are representing the
sectors of the U.S. economy. These eleven Select Sector SPDR ETFs are part of the NYSE Arca
exchange, and they consist of the companies that are involved in the Standard & Poor’s 500 Index
(S&P 500) (State Street Global Advisors, 2023). 1. e., the SPDR ETFs break the S&P 500 down into
eleven different sectors, thus combined, the ETFs represent all the 503 companies that are S&P 500
listed. This is a crucial factor in contributing to the decision to analyze the performance of these
eleven Select Sector SPDR ETFs in contrast to the S&P 500 index. Following the example of Gurrib
et al. (2022), the rationale behind choosing these Select Sector SPDR ETFs lies in their exceptional
performance relative to other similar ETFs. They achieve this by closely tracking U.S. sector indices,
maintaining strong trading activity, efficiently managing large amounts of assets, providing cost-
effective expense ratios, and attracting significant investment inflows (Gurrib, Kamalov & Alshareif,
2022).

As previously mentioned, eleven distinct sectors comprise the S&P 500. The eleven sectors are
Consumer Discretionary, Consumer Staples, Energy, Financials, Health Care, Industrials, Materials,
Real Estate, Technology, Utilities, and Telecommunication Services (Investopedia, 2023). The
SSGA'’s Select Sector SPDR ETF equivalents of these go as follows (State Street Global Advisors,
2023):

XLC, Communication Services — ETF includes firms from industries such as telecommunications,

media, entertainment, and internet.

XLY, Consumer Discretionary — Primarily consists of companies from industries like retail,

automobiles, as well as hotels and restaurants.

XLP, Consumer Staples — This sector ETF primarily consists of firms that are focusing on the
creation and manufacturing of consumer goods, including areas such as food and drug retail,

beverages, and food items.

XLE, Energy - Within this ETF, companies predominantly focus on crude oil and natural gas,

alongside various other energy-related services.



21

XLF, Financials - This ETF consists of a vast amount of financial service companies, including

insurance providers, and banks, among others.

XLV, Health Care - This sector ETF mainly consists of companies providing medical supplies and

equipment, pharmaceuticals, and health care services.

XLI, Industrials - Industries represented in this ETF include the likes of aerospace and defense,

construction and engineering, logistics, airlines, marine, road and rail, among others.

XLB, Materials — This ETF represents companies from industries such as construction materials,

packaging, mining, and paper products, as well as others.

XLRE, Real Estate — The real estate sector ETF includes companies representing industries such as

real estate management and development, as well as REITS (real estate investment funds).

XLK, Technology — Technology sector ETF mainly covers products developed by software and

service companies, IT consulting services, etc.

XLU, Utilities - The Utilities sector ETF consists of companies producing or distributing electricity

Oor energy sources.

Table 1: Select Sector SPDR ETFs’ tickers, names, inception years, weighting in the S&P 500, and

numbers of holdings.

Estimated weight in the S&P 500 Number of holdings as of

Tick ETE N Fund incepti
feker ame und fnception year index as of 24.10.2023 24.10.2023

XLC Communications Services Select Sector SPDR 2018 9.17% 22
XLY Consumer Discretionary Select Sector SPDR 1998 10.46% 53
XLP Consumer Staples Select Sector SPDR 1998 6.52% 38
XLE Energy Select Sector SPDR 1998 4.60% 23
XLF Financial Select Sector SPDR 1998 12.55% 72
XLV Health Care Select Sector SPDR 1998 13.30% 64
XLI Industrial Select Sector SPDR 1998 8.28% 77
XLB Materials Select Sector SPDR 1998 2.37% 29
XLRE Real Estate Select Sector SPDR 2015 2.31% 31
XLK Technology Select Sector SPDR 1998 28.00% 64
XLU Utilities Select Sector SPDR 1998 2.44% 30
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From Table 1, we can see that the Technology sector ETF (XLK) is by far the largest (28.00%) Select
Sector SPDR by weighting in the S&P 500. The second largest is the Health Care SPDR (XLV) with
its estimated weighting of 13.30%, followed closely by Financials SPDR (XLF) with a weighting of
12.55%. The smallest sector SPDR ETFs are Real Estate (XLRE), Materials (XLB), and Utilities
(XLU) with their respective approximate weightings of 2.31%, 2.37%, and 2.44%.

As we can see from Table 1, the Communication Services (XLC), and the Real Estate Select Sector
SPDR (XLRE) ETFs were only established in the years 2015 and 2018 respectively. The other nine
were established in 1998. For this reason, we must exclude the Communication Services sector from
analysis for the time period of 2007-2018. The same will be done to the Real Estate sector from 2007
to 2015. What this essentially means, is that these two sector ETFs are not part of the sector
performance analysis regarding the Global Financial Crisis. This, however, doesn’t mean that the
companies forming these two sectors are not part of the analysis. The holdings of the XLC and the
XLRE were simply part of other sector SPDRs before their respective inception dates. The XLRE
ETF was created in 2015 due to changes in the Global Industry Classification Standards (GICS) which
moved companies in the real estate industry from under the Financials sectors to form their very own
Real Estate sector (MSCI, 2015). The XLC ETF was created in response to changes in worldwide
index taxonomy that occurred in 2018. These changes reclassified companies such as social media
giants into a new Communication Services sector category and thus removed them from the
Technology Sector that they were previously a part of (MSCI, 2018; VettaFi, 2023). This means that
we get them as their separate sectors in time for analysis of COVID-19’s impacts.

3.1.2  S&P 500

In this study, we are utilizing the S&P 500 as the market index representing the U.S. economy.
Contrary to its name, the S&P 500 index consists of 503 large-cap U.S. companies, and an approach
called market-cap weighted is used to create the index (S&P Dow Jones Indices, 2023). The market-
cap weighted method means that the larger a company is, the larger the weighting it has in the index
(Tretina & Curry, 2021). The S&P 500 is one of the most prominent benchmark indices for evaluating
the state of the economy as a whole and is often used as a benchmark by companies, analysts, and
individual investors due to it offering an extensive overview of the overall U.S. market (Beers, B.
2023).
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For the reasons discussed above and for the aforementioned fact that the Select Sector SPDR ETFs
divide the S&P 500 into eleven sectors, the S&P 500 is the most relevant option for a representation

of the U.S. market in this thesis and serves as the best benchmark for the ETFs selected to be
compared with.
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Figure 2: Standard & Poor’s 500 index. Yahoo Finance.

As seen in Figure 2, during the entirety of our study period, starting from January 2007 to December
2022, the S&P 500 saw its value increase by 170.71%. The maximum was achieved in December of
2021 when the index was 236.05% more valuable than at the beginning of 2007. The S&P 500’s
decrease in value from the high point of December 2021 can mostly be credited to high inflation
levels and increases in interest rates in an attempt to tackle the aforementioned inflation. Russia’s
invasion of Ukraine in February 2022 has also had an effect, due to its increasing instability and
uncertainty in the world, which affects investors’ sentiment toward investment decisions,
consequently causing a decrease in demand and increased volatility in the market (Chowdhury &
Humaira, 2023). As we can see from Figure 2, the S&P 500 has grown in value quite steadily during
the 16-year scope of the study. Notable dips, excluding the previously mentioned caused by inflation

and the Russia-Ukraine war, can be seen in 2008-2009 and 2020. These dips were caused by major
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economic crises, including the Global Financial Crisis of 2008 and the COVID-19 outbreak. These
drastic economic events are of great interest in this research, as we are going to study and analyze

how these events affected the eleven sectors of the economy.

3.1.3 Risk-free rate of return

In this U.S. market sector-focused study, it is befitting we have chosen to use the U.S. 3-month
Treasury bill (T-Bill) as a representation of the risk-free rate. The 3-month U.S. T-Bill is a short-term
debt instrument characterized by a three-month maturity. The 3-month U.S. T-Bill is a zero-coupon
bond, meaning it does not yield periodic interest payments. Instead, a zero-coupon bond appreciates
from the discount price it is bought for to its par value when its maturity is up (Hayes, 2023). Because
T-Bills have a short maturity date, government support, and historical stability, they are frequently
used as a benchmark for the rate of return free from risk, thus making them optimal references for

risk-free rates.
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Figure 3: 3-month U.S. Treasury bill. Federal Reserve Economic Data.
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As Figure 3 demonstrates, the 3-month U.S. Treasury bill's average return over the study period, from
the start of 2007 to the end of 2022, has been a modest 0.87%. In our study period, the 3-month T-
Bill yield was 5.03% at its highest peak, which was in February of 2007. As we can see from Figure
3, after the 5.03% high point the 3-month U.S. T-Bill yield saw a steep and sudden dive to near zero,
achieving its lowest point of 0.01% for the first time in September of 2009.

The significant drop in 3-month U.S. T-Bill yields was predominantly caused by the Global Financial
Crisis. The crisis began when the U.S. subprime mortgage bubble burst in 2007. This caused a chain
reaction, leading to uncertainty and turmoil in the financial market. Investors started to seek safety,
which increased demand for U.S. Treasury bills, traditionally considered the safest investments in the
financial market (Noeth & Sengutpa, 2010). The increased demand drove T-bill up prices thus
pushing the yields down. The Federal Reserve began quantitative easing and interest rate cuts to
revive the economy, resulting in T-bill yields declining even more (Noeth & Sengutpa, 2010). After
the decline in yields caused by the Global Financial Crisis, the 3-month T-Bill yield stayed steady
near 0% from 2009 to 2016. From 2016 onwards the yield of the 3-month T-Bill grew steadily to
above 2% until experiencing another dip in 2020, predominantly resulting from the COVID-19
pandemic. Contrary to the decrease in T-bill yields caused by the Global Financial Crisis, the steep
decline during COVID-19 was caused by a decrease in demand and investors selling their T-bills
(Cheng, Wessel & Younger, 2020). Normally a decrease in demand causes a yield rise, but this time
the steep decrease in demand caused such high levels of uncertainty in the market, resulting in yields
plummeting (Cheng, Wessel & Younger, 2020). As seen in Figure 3, 3-month U.S. T-Bill yields
started soaring in 2022, reaching 4.25% at the end of our study period in January of 2022. This
increase was caused by changing economic conditions, mainly inflation. By raising interest rates, the
FED started to tighten its monetary policy in an effort to tackle inflation, which prompted investors

to demand higher yields for short-term Treasuries (Barbuscia, 2023).

In this study, we use measurements adjusted for risk, like the Sharpe ratio and Jensen's alpha, in
assessing the performances of the eleven U.S. sectors. These metrics are based on CAPM, thus

making the risk-free rate of return ( r¢) a crucial component in our study.

3.2 Research methods

This section introduces the reader to the methodology used for analyzing the research data introduced
in the previous sections. The quantitative methods chosen include risk-adjusted measurements,

namely the Sharpe ratio and Jensen’s alpha. The linear regression model will also be applied to further
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analyze the robustness of the result. These quantitative methods will provide us with the information

we need to respond to the research questions presented in Chapter 1.

3.2.1 Sharpe Ratio

The Sharpe ratio is a measurement used in finance for evaluating the portfolio's or investment's risk-
adjusted performance. The Sharpe ratio was introduced by William Sharpe in his 1966 paper “Mutual
Fund Performance” in order to measure an investment’s efficiency through the relationship between
its returns and the risk associated with it. The Sharpe ratio can be calculated using the equation shown
below in Formula 3:

Sharpe ratio = M (3)

4

Where:
1; = the return of portfolio

e = risk-free rate of return

o; = standard deviation of portfolio i

As seen above (Formula 3), the risk-free return rate is deducted from the portfolio's return for
calculating the Sharpe ratio. The resulting difference is then divided by the portfolio’s standard
deviation. In this equation, the nominator represents the excess return on a portfolio relative to the
risk-free rate, and the denominator represents the risk associated with the portfolio. The purpose of
the Sharpe ratio is to assess the performance of the portfolio adjusted for risk. Assessment of the
Sharpe ratio is that the higher the ratio, the better the portfolio’s risk-return tradeoff has been
(Kallunki, Martikainen & Niemeld, 2019, 334). One of the Sharpe Ratio's assumptions is that the
distribution of returns is normal (Maverick, 2023). To assess the reliability of the Sharpe ratios we

will perform Shapiro-Wilk W tests for normality in Stata.

As this study focuses on assessing the sectors’ performances during times of economic crises, we are
encountering negative excess returns. When calculating the normal, rather pragmatic Sharpe ratio
with negative excess return values, its reliability decreases (Israelsen, 2005). For this exact reason,

Israelsen (2005) introduced a modified version of the Sharpe ratio to combat the reliability problems
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faced when coming across negative excess returns. Israelsen’s modified Sharpe ratio can be

calculated using the equation shown below in Formula 4:

. . ER
Israelsen’s modified Sharpe ratio = —ER/abSER) ()]
i

Where:
ER = r— T'f
o; = standard deviation of portfolio i

absER = absolute value of excess return

3.2.2 Jensen’s Alpha

Jensen’s alpha, created by Michael Jensen (1968), is a measurement used in finance for assessing a
portfolio’s performance adjusted for risk. The equation for calculating Jensen’s alpha (Formula 5) is
directly derived from the CAPM, and thus it relies on the validity of the CAPM (Jensen, 1968). The
measurement is used for evaluating whether a portfolio has under or overperformed its CAPM-based
expected return considering the level of systematic risk associated with it. Jensen's alpha is computed
by contrasting portfolio's actually generated returns with its CAPM anticipated return as shown below

in Formula 5:

a =1, = [1p + Bi(1m — 17)] )
Where:
a = Jensen's Alpha
r; = return of portfolio
s = the risk-free rate of return
Bi; = the beta coef ficient of portfolio

T,, = the return of market portfolio



28

A positive Jensen’s alpha indicates that a portfolio has overperformed CAPM predicted returns for
an investment of its risk level. Conversely, a negative alpha value indicates underperformance. If the
value of Jensen's alpha is 0, the portfolio has performed exactly as CAPM predicts based on its

riskiness, and thus it lies on the efficient tangency line of SML (Jensen, 1968).

3.2.3 Linear regression

Linear regression is a statistical tool used in an attempt to find out relationships among variables. In
this thesis, linear regression is used in order to find out if the eleven Select Sector SPDR ETFs have
outperformed or fallen short of the benchmark index (S&P 500) on a risk-adjusted basis. We
performed the linear regressions using Jensen’s linear estimation equation, introduced by Jensen in
his 1968 paper “The Performance of Mutual Funds in the Period 1945-1964”, which can be derived
from the aforementioned Jensen’s alpha equation shown in Formula 5. The Jensen’s linear estimation

equation (Formula 6) takes the following form:
ri—rf=a+ﬁi(rm—rf)+£i (6)
Where:
1; = the actual return of the Select Sector SPDR ETF

17 = the risk-free rate of return

a = Jensen's alpha, representing ETFs excess return
Bi = beta coef fcient, representing ETFs systematic risk
T,y = the return of the bencmark index S&P 500

g; = error term accounting for the possible unexplained return

Linear regression is utilized to calculate the performance measurement's standard error of estimation.
If any of the ETFs have generated excess returns the results of the linear regression help us to identify
if the excess returns are a result of pure randomness. We analyze this by focusing on the statistical
significance of the linear regression estimation results. The results’ statistical significance will be

measured with a p-value and the chosen threshold value will be 0.05, which is the most commonly
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used threshold. A p-value of less than 0.05 indicates that the chance of the results being random is
less than 5%. Based on the CAPM's underlying assumptions, the analysis's conclusion lets us know
if the EMH is true or false.

4 Empirical Results

This chapter is dedicated to introducing the reader to the study's findings, which were made by
utilizing the quantitative methods discussed in the previous chapter. This chapter is divided into three
different sections, with each one of them having two sub-sections. The first one of these sections
presents the results over the whole 16-year study period, beginning in 2007 and ending in 2022. The
first of the two sub-sections presents the cumulative- and average annualized returns, as well as the
annualized volatilities of each of the Select Sector SPDR ETFs, and the S&P 500’s. After that, the
following sub-section covers the sectors’ performances adjusted for risk, including the statistical
significance of Jensen’s alphas (after this referred to as “alphas’) and the result of the Shapiro-Wilk
W test for normality. The second section focuses on analyzing how the sectors fared from 2007 to
2009 during the Global Financial Crisis. It features the same two sub-sections as the first section, the
difference being that the numbers and metrics are calculated with monthly historical data spanning
from 2007 to 2009. The third and final section of the chapter is exactly the same but for the period of
2019-2021 examining the effects that COVID-19 had on the sectors’ performances and the market.

4.1 Sector ETFs compared to the S&P 500

Within this section, we will examine how the eleven different sectors of the U.S. economy have
performed compared to each other and the broad market during the chosen period of 2007-2022. As
discussed earlier, the sectors are represented by the State Street Global Advisors’ Select Sector SPDR
ETFs, and the benchmark index for the market is the S&P 500.
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4.1.1 Return and risk

Table 2 presents the cumulative and average annual returns, as well as the annual volatilities of the
Sector ETFs and the S&P 500 from the beginning of 2007 to the end of 2022. These metrics were
calculated in Excel using monthly time series data of the historical prices of the eleven ETFs and the
S&P 500. The monthly time series datasets include 192 data points, from which the logarithmic
monthly returns were calculated in order to compute the metrics used in this study. However, as
mentioned earlier, the Real Estate and the Communication Services ETFs were only established in

2015 and 2018, thus containing 54 and 86 data points respectively.

Table 2. Cumulative returns, average annualized returns, and the annual volatilities of the eleven
sector ETFs and the S&P 500 from 2007 to 2022.

Sector ETF name Cum. returns 2007-2022 Avg. return p.a. 2007-2022 Volatility p.a. 2007-2022
Communication Services Select Sector SPDR ETF (2018-) -0,29 % 0,63 % 16,14 %
Consumer Discretionary Select Sector SPDR ETF 237,30 % 9,16 % 21,50 %
Consumer Staples Select Sector SPDR ETF 285,14 % 9,48 % 19,74 %
Energy Select Sector SPDR ETF 24,42 % 5,60 % 12,73 %
Financials Select Sector SPDR ETF 0,76 % 2,83 % 28,58 %
Health Care Select Sector SPDR ETF 345,76 % 10,84 % 24,37 %
Industrials Select Sector SPDR ETF 178,61 % 8,66 % 14,51 %
Materials Select Sector SPDR ETF 121,84 % 7,18 % 20,25 %
Real Estate Select Sector SPDR ETF (2015-) 45,25 % 6,14 % 21,40 %
Technology Select Sector SPDR ETF 438,58 % 12,49 % 17,57 %
Utilities Select Sector SPDR ETF 182,09 % 7,90 % 18,79 %

Benchmark index

S&P 500 129,61 % 6,35% 16,14 %

As indicated by Table 2, during the study period of 2007-2022, the U.S. market, represented by the
S&P 500, achieved an average of 6.35 % returns annually, and accumulated returns of 129.61%. As
seen in Table 2, seven of the eleven sector ETFs demonstrated higher average annual returns than the
S&P 500 index, with only one of these seven, the Materials Select Sector SPDR ETFs, cumulating
lesser returns (121.84%) than the S&P 500 (129.61%). The sector ETF with the best performance
over this period was the Technology Select Sector SPDR ETF with an average annualized return of
12.49% and a cumulative return of 438.58%, followed by the Health Care sector with a 10.84% annual
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average and a cumulative return of 345.76%, and the Consumer Staples sector ETF with respective
numbers of 9.48% and 285.14%.

The remarkable growth and returns of the Technology sector ETF from 2007 to 2022 can primarily
be attributed to the substantial weightings of technology giants Apple and Microsoft in the portfolio’s
holdings, with both companies experiencing tremendous success during this period. Beyond these
individual companies' performances, the Technology sector’s success can be attributed to global
digitalization, consistent innovation, companies’ investment in R&D (research and development),
and investors' trust in the sector (Henry-Nickie et al. 2019). Hoque & Zaidi (2019) found that global
economic uncertainty did not influence investors’ confidence in the Technology sector, thus not

significantly affecting the sector's returns.

The success of the Consumer Staples and Health Care sectors during the 2007-2022 study period can
mainly be credited to their defensive nature, with the study period having two major economic crises.
Defensive sectors are less correlated with the market and thus more stable and suffer less during

economic crises, due to constant demand for their products and services (Chen, 2020).

The four sector ETFs that underperformed the market during the study period are Communication
Services (0.63% average return p.a.), Energy (5.60% average return p.a.), Financials (2.83% average
return p.a.), and Real Estate (6.14% average return p.a.). Notably, only one of the eleven sector ETFs,
the Communication Services Select Sector SPDR ETF, recorded negative returns of -0.29% during
the scope of our study. However, it needs to be addressed that the ETF in hand was only established
in 2018 due to changes in worldwide index taxonomy (MSCI, 2018). Thus, these numbers should be
carefully interpreted, as the Communication Services ETF has only experienced a relatively short
amount of “normal” market conditions, due to COVID-19. The poor performance of the Financials
sector mainly stems from the Global Financial Crisis, which originated from the burst of the subprime
mortgage bubble in the U.S., and consequently saw many institutions belonging to the Financial

sector go under.

The degree of risk associated with the market and different sectors was measured with annualized
volatilities, which can be seen in Table 2. Volatility indicates risk level, thus higher volatility equals
greater risk. As seen in Table 2, the market’s annualized volatility from 2007 to 2022 was 16.14%,
with only the Energy and Industrials sectors recording lesser levels of annual volatility at 12.73% and
14.51% respectively. This would indicate that these sector ETFs have been a safer investment than
the S&P 500 during the chosen period and thus should have generated minor returns, as risk and

return are thought to walk hand in hand. This assumption holds ground in the case of the Energy
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sector, as it recorded minor annualized returns (5.60%) than the S&P 500 (6.35%). Albeit this
assumption doesn’t stand when it comes to the Industrials Select Sector SPDR ETF, as it had an
annual average return of 8.66% compared to 6.35% amassed by the S&P 500. The Communication
Services sector had the same 16.14% annual volatility as the benchmark index, indicating equal risk,
but generated notably inferior average annual returns at just 0.63%. All the rest of the eight sector
ETFs recorded higher levels of annual volatility, with the highest annual volatility, i.e., the highest
level of risk recorded from the Financials sector at 28.58%. With such a high risk, one would expect
greater returns, but as discussed earlier in this section, the Financials sector is part of the four sectors

that underperformed the market during the study’s scope of 2007-2022.
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Figure 4. Capital Market Line 2007-2022.

Figure 4 displays the Capital Market Line from 2007-2022 with average annual returns and annual
volatilities, illustrating the risk and return relationships of the ETFs and S&P 500. The sector ETFs,
which are located on top of the CML, have yielded higher returns than those expected by the volatility
equilibrium model. On the contrary, the sector ETFs settling under the CML have underperformed

the returns expected from an asset of their risk level. According to Figure 4, the best performance
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relative to their volatility during 2007-2022 was achieved by the Technology sector ETF (XLK),
while the Communication Services sector ETF (XLC) performed the worst.

4.1.2 Risk-adjusted Performances

Table 3 presents the measures used for assessing the sector ETFs’ and the S&P 500’s performances
adjusted for risk. These measures include individual beta values, Sharpe ratios, as well as alpha
values. P-values used for evaluating the results’ statistical significance are also included in Table 3.
Beta values and Sharpe ratios were calculated in Excel using the methodology discussed in Chapter
4 by using the monthly time series data from 2007-2022 of the historical prices of the sector ETFs
and the S&P 500. Shapiro-Wilk W test for normality was performed in Stata using logarithmic
monthly returns. Alpha values and the p-values used for assessing their statistical significance were
obtained by performing linear regressions in Excel by testing logarithmic monthly excess returns of
sector ETFs against logarithmic monthly excessive returns of the S&P 500. Monthly excessive returns
were calculated by subtracting monthly 3-month U.S. T-bill rates from the monthly logarithmic
returns of ETFs and the S&P 500. Monthly alpha values were obtained from the regressions, as they
were performed by utilizing monthly data. These monthly alphas were annualized for the sake of

consistency.

Table 3. Risk metrics for the eleven sectors and the S&P 500 from 2007 to 2022.

Sector Beta 2007-2022 Sharpe 2007-2022 Shapiro-Wilk P-value Alpha p.a. 2007-2022 P-value of Alpha
Communication Services (2018-) 1,01 -0,001 0,301 -6,27 % 0,152
Consumer Discretionary 1,12 0,39 0,001 3,18% 0,110
Consumer Staples 0,61 0,44 0,009 1,46 % 0,481
Energy 1,23 0,37 0,000 0,01 % 0,999
Financials 1,32 0,07 0,000 2,17 % 0,474
Health Care 0,73 041 0,092 3,19% 0,137
Industrials 1,17 0,54 0,000 2,76 % 0,133
Materials 1,18 0,31 0,001 1,40 % 0,573
Real Estate (2015-) 0,86 0,24 0,013 -3,25% 0,429

Technology 1,07 0,66 0,003 591% 0,002**

Utilities 0,51 0,37 0,000 -0,40 % 0,903

Benchmark index

S&P 500 1 0,34 0,000
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As Table 3 demonstrates, the benchmark index i.e., the S&P 500, had a Sharpe ratio of 0.34 and a
beta value of 1 between 2007 and 2022. The S&P 500 has a beta of 1 due to it being the market
portfolio equivalent in this study. The Shapiro-Wilk W test p-value is used to determine if a
distribution is normal, with a value above a chosen threshold indicating normality and below
indicating skewness or kurtosis. Shapiro-Wilk W test returned a p-value of 0.00 for the logarithmic
returns of the S&P 500, which is under the threshold of 0.05. This is interpreted in a way that the
logarithmic monthly returns do not follow a normal distribution, thus violating the assumptions of

the Sharpe ratio and placing doubt on the measurement's interpretation.

According to the Sharpe ratio, all eleven sector ETFs performed poorly from 2007 to 2022, each
obtaining Sharpe ratios under 1. A value less than one is regarded as insufficient and poor in terms of
the Sharpe ratio (Maverick, 2023). These poor risk-adjusted performances are largely caused by high
volatilities and low annual average returns, which stem from the study period having two significant
economic crises. When assessing the risk-adjusted performances through the Sharpe ratio, the three
best-performing sector ETFs were Technology, Industrials, and Consumer Staples, with Sharpe ratios
of 0.66, 0.54, and 0.44. A noteworthy observation is that the Communication Services sector ETF
obtained a negative Sharpe ratio (-0.001). The negative value is due to low returns, a high risk-free
rate in 2022, and ETF's recent establishment in 2018. A high risk-free rate and extremely low returns
resulted in a negative expected return, and as mentioned in the previous chapter when we encounter
negative expected returns, we must use Israclsen’s modified Sharpe ratio to get more comparable

results.

When testing the distributions of the ETFs’ logarithmic monthly returns with the Shapiro-Wilk W
test, only two sector ETFs’ historical data achieved statistically significant p-values of >0.05. These
two sector ETFs are the Communication Services ETF with a p-value of 0.301 and the Health Care
ETF with a p-value of 0.092. Consequently, only the Sharpe ratios of these two can be considered

reliable.

As demonstrated in Table 3, four of the sector ETFs underperformed relative to CAPM expected
returns, with the rest generating excessive risk-adjusted returns annually from 2007 to 2022. The four
sector ETFs with negative annual alpha values are Communication Services (-6.27% alpha p.a.),
Financials (-2.17% alpha p.a.), Real Estate (-3.25% alpha p.a.), and Utilities (-0.40% alpha p.a.).
Regarding the risk-adjusted performances of the Utilities and Financials sector, our results mirror
those of Sturm (2019). The highest risk-adjusted excess returns were achieved by the Technology
sector, with an annual alpha of 5.91%. Linear regression analysis revealed that only the Technology

sector had a statistically significant alpha (p-value =0.002 < 0.05). This signals the Technology sector
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to be the only sector in which excessive returns weren’t caused purely by randomness. The second-
best performer when taking risk into account was the Health Care sector, which generated an annual

alpha of 3.19%, followed closely by the Consumer Discretionary sector's 3.18% alpha p.a.

4.2 Sector ETFs and the S&P 500 During the Global Financial Crisis

The following section takes a deeper delve into sectors’ performances in the midst of the Global
Financial Crisis. The period starts at the beginning of 2007 and lasts until the end of 2009, containing
36 data points. The Communication Services and Real Estate sector ETFs are not part of this section's

analysis, as they weren’t established yet.

4.2.1 Return and risk 2007-2009

Table 4 covers cumulative returns, average annual returns, and volatilities of the Select Sector SPDR
ETFs and chosen benchmark index from 2007 to 2009.

Table 4. Cumulative returns, average annualized returns, and the annual volatilities of the eleven
sector ETFs and the S&P 500 from 2007-2009.

Sector ETF name Cum. returns 2007-2009 Avg. return p.a. 2007-2009 Volatility p.a. 2007-2009
Consumer Discretionary Select Sector SPDR ETF -28,28 % -8,46 % 24,36 %
Consumer Staples Select Sector SPDR ETF 3,09 % 2,01% 13,95 %
Energy Select Sector SPDR ETF -9,08 % -0,61 % 27,10 %
Financials Select Sector SPDR ETF -66,72 % -25,49 % 37,21 %

Health Care Select Sector SPDR ETF -9,50 % -1,37 % 17,35 %
Industrials Select Sector SPDR ETF -25,84 % -6,46 % 26,00 %
Materials Select Sector SPDR ETF -13,98 % -3,86 % 27,64 %

Technology Select Sector SPDR ETF -7,79% -2,90 % 23,01%

Utilities Select Sector SPDR ETF -11,31% -3,51% 18,00 %

Benchmark index

S&P 500 -27,39 % -9,32 % 20,28 %
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The market portfolio, represented by the S&P 500, saw an average of 9.32% decrease in value
annually during the Global Financial Crisis, with logarithmic monthly returns from 2007 to 2009
cumulating to -27.39%. During 2007-2009, the S&P 500 had an annual volatility of 20.28%, which

is 4.14 percentage points higher than during the whole study period, indicating greater risk.

Eight of the nine sector ETFs saw negative annual average and cumulative returns during the GFC,
supporting the findings made by Chaudhury (2014) regarding a decline in average returns amid the
GFC. According to the results (Table 4), the Consumer Staples sector was the only sector to achieve
positive returns during the GFC, with 3.09% cumulative returns and an average return of 2.01%
annually. These results are in line with the findings of James & Menzies (2023), which suggested that
the Consumer Staples sector tends to perform well amid crises. With an annual volatility of 13.95%,
the Consumer Staples sector demonstrated the lowest risk during the GFC, followed by the Health
Care (17.35%), and Utilities sector (18.00%). Notably, these were the only sectors that experienced
lower levels of volatility during the GFC (2007-2009) than during the whole study period (2007-
2022). These three sectors are widely regarded as defensive or noncyclical sectors i.e., they are less
correlated with the market's business cycle (Chen, 2020). Noncyclical sectors typically exhibit greater
stability during economic downturns due to the consistent demand for their products (Chen, 2020),
explaining how these three are the only sectors with lower volatilities than the market during the
GFC.

The effects of the GFC were the most devastatingly felt in the Financials sector, which was the only
sector underperforming the market in 2007-2009. The Financials sector saw its value plummeting -
25.49% on average annually, with returns cumulating to -66.72% from 2007 to 2009. The GFC began
from the subprime mortgage bubble bursting in the U.S., which originated from the long-term low-
interest rate maintained by the central bank, careless mortgage lending to insolvent customers, the
extreme risk-taking of financial institutions, and the rating agencies either failing to spot or choosing
to ignore the financial sector’s excessive risk-taking (Carmasi et. al., 2009). As the bubble burst,
many institutions in the Financials sector suffered severe losses, resulting in substantial negative
returns and high volatility (37.21%).

After the Financials sector, the second and third most negatively impacted sectors during the GFC
were the Consumer Discretionary and Industrials. On average, the Consumer Discretionary sector
experienced a return of -8.46% annually with an annual volatility of 24.36%, while the Industrials
sector recorded -6.46% annual returns, and 26.00% volatility p.a. While the Consumer Staples, Health

Care, and Utilities are noncyclical sectors, these two are cyclical sectors. Contrary to noncyclical
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sectors, cyclical sectors are highly correlated with the market, thus sensitive to fluctuations in market

conditions and prone to having high volatilities (Young, 2022).
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Figure 5. Capital Market Line 2007-2009.

Figure 5 shows the Capital Market Line during the GFC, from 2007 to 2009, with average annual

returns and annual volatilities, demonstrating the risk and return relationships of the ETFs and S&P

500. As we can see in Figure 5, all sector ETFs, except for the Financials sector ETF (XLF),

outperformed the returns expected from assets of their riskiness. Figure 5 illustrates how the CML

had a negative slope during the GFC.

4.2.2 Risk-adjusted Performances 2007-2009

The measurements for assessing the risk-adjusted performances of the sector ETFs and S&P 500

during the GFC are presented in Table 5 below. Due to high 3-month T-bill rates during the chosen

period of 2007-2009, as well as the negative returns caused by the crisis, the expected returns were
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negative for the S&P 500 and eight out of the nine sector ETFs, with the exception of Consumer

Staples.

Table 5. Risk metrics for the eleven sectors and the S&P 500 from 2007 to 2009.

Sector Beta 2007-2009 Sharpe 2007-2009 Shapiro-Wilk P-value Alpha p.a. 2007-2009 P-value of Alpha
Consumer Discretionary 1,09 -0,025 0,828 493 % 0,462
Consumer Staples 0,59 0,14 0,007 -0,12% 0,980
Energy 0,94 -0,007 0,010 5,40 % 0,667
Financials 1,59 -0,102 0,390 -1,60 % 0,895
Health Care 0,70 -0,006 0,226 -0,04 % 0,995
Industrials 1,21 -0,022 0,018 8,84 % 0,121
Materials 1,25 -0,016 0,242 12,05 % 0,117
Technology 1,03 -0,011 0,060 7,73 % 0,231
Utilities 0,62 -0,010 0,004 -5,73% 0,493

Benchmark index

S&P 500 1 -0,023 0,140

The S&P 500 had a modified Sharpe ratio of -0.023, indicating extremely poor risk-adjusted
performance. As mentioned before, the high 3-month T-bill rates, especially in 2007 (Figure 2), and
the negative returns caused by the consequences of the economic crisis on the market, are at fault. As
the p-value for the Shapiro-Wilk W test of the S&P 500 was 0.140, exceeding the threshold of 0.05,
we can consider the Sharpe ratio as reliable, as the logarithmic monthly returns are normally
distributed.

Due to the aforementioned high 3-month T-bill i. e, risk-free rates, and negative returns, every sector,
apart from Consumer Staples, obtained negative (Israelsen’s modified) Sharpe ratios, with five of the
nine obtaining statistically significant Shapiro-Wilk W test p-values (> 0.05). As demonstrated in
Table 5, the worst performers according to the Sharpe ratio, were the Financials (-0.102), Consumer
Discretionary (-0.025), and Industrials sectors (-0.022). As Table 4 shows, these three sectors had the
worst average monthly returns and high volatilities, resulting in extremely poor Sharpe ratios. When
examining the Shapiro-Wilk test results, both the Financials and Consumer Discretionary obtained p-
values over 0.05, with 0.390 and 0.828 respectively. However, the Industrials sector’s logarithmic
monthly returns obtained only a p-value of 0.018. From these results, we can conclude that the Sharpe
ratios of the Financials and Consumer Discretionary sectors are reliable. On the contrary, the Sharpe

ratio of the Industrials sector is considered unreliable. The poor performances of these three sectors
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can also be explained by their beta values (Table 5). All of these sectors have beta values over 1, with
the Financials sector having the highest beta out of all sectors with 1.59. These results regarding
increased beta values mirror the findings of Shahzad et al. (2021), and Nammouri et al. (2022) that
suggested increased connectedness among sectors amid crises. Chaudhury (2014) especially

highlighted the Financials sector’s increased beta in his findings.

The Consumer Staples sector had the highest Sharpe ratio, being the only one with a positive value.
Albeit, according to the Shapiro-Wilk W test, this Sharpe ratio is not reliable (p-value = 0.007 < 0.05).
As mentioned earlier, Consumer Staples is a defensive sector, meaning it is not highly correlated with
the market, which can be seen from its beta value of 0.59, which is the lowest among all sectors.
Three other sectors, namely Energy, Health Care, and Utilities had beta values under 1, yet still

generated negative returns and Sharpe ratios (Table 5).

When examining the alpha values from Table 5, we notice that five sectors generated excessive risk-
adjusted annual returns during the GFC, while the other four underperformed in relation to their
CAPM expected returns. Notably, Consumer Staples, Health Care, and Utilities had negative annual
alpha values of -0.12%, -0.04%, and -5.73%, despite being the best-performing sectors considering
average annual returns and Sharpe ratios. However, according to linear regression estimations, none
of these alpha values are statistically significant, as all alphas received p-values (Table 5) that

exceeded the threshold p-value of 0.05.

According to annual alphas, the sector that generated the largest excessive risk-adjusted returns
during the GFC was the Materials sector, with a substantial annual alpha of 12.05%. However, these
annual excessive risk-adjusted returns were at least partly down to randomness according to our linear
regression estimation (p-value = 0.493 > 0.05). Positive annual alpha values were recorded from the
Consumer Discretionary (4.93%), Energy (5.40%), Industrials (8.84%), and Technology sectors
(7.73%), despite negative average annual returns and Sharpe ratios. These positive annual alpha
values were caused by the devastatingly poor performance of the Financials sector. As the Financials
sector is a part of the market, its poor performance decreases market returns (r,,), thus affecting the
estimated returns of the other sectors negatively (Formula 5 & Formula 6). The p-values of the annual
alphas reveal excess risk-adjusted returns occurred randomly, as none had p-values greater than 0.05,

indicating statistical significance (Table 5).
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4.3 Sector ETFs and the S&P 500 during COVID-19

Within this segment, we will closer examine the performance of different U.S. sectors during the
COVID-19 pandemic. To evaluate the performance of the sectors, we used datasets of historical time
series from 2019 to 2021, comprising 36 data points. We will delve deeper into the performance and
risk-adjusted metrics calculated from these datasets to gain a more comprehensive understanding

concerning how the sectors fared during the pandemic.

4.3.1 Return and risk 2019-2021

Table 6 below presents the cumulative and average annualized returns, as well as the annual
volatilities of the Select Sector SPDR ETFs and the S&P 500 for the timeframe of 2019-2021,

representing the sectors' and market's performances and risk during the COVID-19.

Table 6. Cumulative returns, average annualized returns, and the annual volatilities of the eleven
sector ETFs and the S&P 500 from 2019-2021.

Sector ETF name Cum. returns 2019-2021 Avg. return p.a. 2019-2021 Volatility p.a. 2019-2021
Communication Services Select Sector SPDR ETF 63,15 % 17,86 % 18,65 %
Consumer Discretionary Select Sector SPDR ETF 81,11 % 20,41 % 21,25 %

Consumer Staples Select Sector SPDR ETF 50,75 % 15,41 % 13,67 %
Energy Select Sector SPDR ETF -23,59 % 7,17 % 42,74 %
Financials Select Sector SPDR ETF 45,22 % 16,95 % 24,13 %
Health Care Select Sector SPDR ETF 58,06 % 15,10 % 15,17 %
Industrials Select Sector SPDR ETF 43,46 % 1391 % 22,16 %
Materials Select Sector SPDR ETF 67,33 % 18,77 % 21,46 %
Real Estate Select Sector SPDR ETF 57,04 % 14,82 % 17,75 %
Technology Select Sector SPDR ETF 153,32 % 35,66 % 19,75 %
Utilities Select Sector SPDR ETF 36,52 % 11,62 % 17,13 %

Benchmark index

S&P 500 68,15 % 18,50 % 1731 %

The S&P 500 experienced significant annual average returns of 18.50% amid the pandemic. The
index’'s monthly logarithmic returns cumulated to an outstanding 68.15%, with a relatively low annual

volatility of just 17.31%. The market remained steady despite the disruption caused by the pandemic,
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with good returns and low risk, the market experienced 2.97 percentage points less volatility than
during the GFC.

In 2019-2021, only three sector ETFs outperformed the benchmark index in annual average returns,
with the other eight falling short. The three sector ETFs that beat the benchmark index in terms of
annual average returns were the Technology, Consumer Discretionary, and Materials sector ETFs.
The Technology sector ETF achieved an average annual return of 35.66%, with logarithmic monthly
returns cumulating to a substantial 153.32%, making it the best-performing sector ETF during the
COVID-19 pandemic, mirroring James & Menzies’ (2022) findings. The Technology sector
witnessed accelerated growth in the wake of COVID-19, forcing people to work from home, boosting
the demand for the Technology sector’s products, like computers, collaboration tools, and cloud
services (LaBerge et al. 2020).

The Consumer Discretionary and the Materials sector ETFs achieved average annual returns of
20.41% and 18.77%, respectively. Additionally, the Consumer Discretionary sector ETF had
logarithmic monthly returns of 81.11%. In comparison, the Materials sector ETF had 67.33%,
meaning that even though the Materials sector ETF had higher annual returns on average, it did not
beat the S&P 500 in cumulative returns. According to the EMH, one can only achieve higher returns
by taking on more risk. The annual average returns and volatilities (Table 6) of the Technology,
Consumer Discretionary, and Materials sector ETFs support the EMH, as higher annual average

returns compared to the market have been achieved with higher annual volatility levels.

All sector ETFs achieved positive returns annually on average during COVID-19 (Table 6). In
addition, ten of the eleven sector ETFs cumulated returns of over 36% (Table 6), except for the Energy
sector ETF, which had cumulative returns of -23.59%. Notably, the Energy sector ETF also
experienced the highest level of risk amid COVID-19 with annual volatility of 42.74%. The findings
regarding the performance of the Energy sector provide support to James & Menzies’ (2023)
discovery. James & Menzies’ (2023) results suggest the Energy sector should be avoided amid crises.
The study found that during the GFC, only one sector had positive cumulative returns, while the rest
had negative cumulative returns. Vice versa, during the COVID-19 pandemic, most sectors had
positive cumulative returns, apart from the Energy sector ETF’s negative cumulative returns,
providing even more support to the findings of Shahzad et al. (2021) and Nammouri et al. (2022)
concerning sectors increased connectedness amid crises. Strict lockdowns, travel restrictions, and
business closures resulted in a severe decline in energy consumption as a result of reduced economic
activity (Arsad et al. 2023 & Szczygielski et al. 2020). This crisis had an enormous effect on the
Energy sector by disturbing supply chains and increasing fluctuations in the price of oil. Another
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relatively bad performance was recorded from the Utilities sector ETF, with only an 11.62% average
return annually compared to the 18.50% achieved by the S&P 500. Compared to the S&P 500, the
returns of the Utilities sector ETF are only slightly less volatile, with an annual difference of just 0.18

percentage points (Table 6), indicating relatively poor performance from the Utilities sector ETF.

The results regarding COVID-19’s effects on sectors’ volatilities and performances are consistent
with those of Curto & Serrasqueiro (2019), and Elhini & Hamman (2021). The findings of to Curto
& Serrasqueiro (2019), and Elhini & Hamman (2021) revealed sector-specific responses to COVID-
19.

Figure 6 shows the Capital Market Line from the timeframe of the COVID-19. In Figure 6, the
average annual returns and annual volatilities, illustrate the risk and return relationships of the ETFs
and S&P 500.

Capital Market Line
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Figure 6. Capital Market Line 2019-2021.

Figure 6 shows the Capital Market Line timeframe of COVID-19, from 2019-2021, with average
annual returns and annual volatilities, demonstrating the risk-return relationships of the ETFs and
S&P 500. According to Figure 6, almost every sector ETF underperformed relative to the risk
associated with them. Only the Technology (XLK), and Consumer Staples sector ETFs (XLP) can be
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interpreted as efficient, as they were the only ETFs that settled above the CML. Figure 6 demonstrates

how great the risk associated with the Energy sector ETF (XLE) is relative to others.

4.3.2 Risk-adjusted Performances 2019-2021

Table 7 presents the risk-adjusted performance metrics used for assessing how the sector ETFs and
S&P 500 performed during the COVID-19. These metrics include beta values, Sharpe ratios, and
annual alphas. P-values of the Shapiro-Wilk W test and linear regression estimations are also included

to assess Sharpe ratios and alphas.

Table 7. Risk metrics for the eleven sectors and the S&P 500 from 2019 to 2021.

Sector Beta 2019-2021 Sharpe 2019-2021 Shapiro-Wilk P-value Alpha p.a. 2019-2021  P-value of Alpha
Communication Services 0,98 0,96 0,362 -0,39 % 0,932
Consumer Discretionary 1,15 0,96 0,121 0,50 % 0,912

Consumer Staples 0,66 1,13 0,735 -0,03 % 0,995
Energy 1,72 0,17 0,002 -15,89 % 0,389
Financials 1,21 0,70 0,009 -292% 0,688
Health Care 0,72 1,00 0,763 -091% 0,864
Industrials 1,18 0,63 0,043 -537% 0,299
Materials 1,14 0,87 0,428 -0,89 % 0,862
Real Estate 0,81 0,83 0,005 -1,73 % 0,791
Technology 1,06 1,81 0,032 13,46 % 0,004**
Utilities 0,55 0,68 0,304 -2,51% 0,768

Benchmark index

S&P 500 1 1,02 0,11

As Table 7 demonstrates, the S&P 500 had a Sharpe ratio of 1.02 amid the COVID-19 pandemic.
According to Maverick (2023), any Sharpe ratio of over 1 is regarded as good, indicating favorable
risk-adjusted market performance during the pandemic. The Shapiro-Wilk test for the S&P 500's
logarithmic monthly returns returned a p-value of 0.11, surpassing the 0.05 threshold, indicating a

reliable Sharpe ratio.

The majority of the sectors had beta values of over 1, indicating greater volatility compared to the
broader market. The three sectors with the lowest beta values were Consumer Staples (0.66), Health
Care (0.72), and Utilities (0.55), which are considered defensive sectors. The highest beta was

recorded from the Energy sector, with a beta of 1.72.
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Contrary to the CFG, all the sectors obtained positive Sharpe ratios during the COVID-19 pandemic,
but only two sectors outperformed the market based on this metric. The two sectors outperforming
the market were the Technology and Consumers Staples sectors. The Technology sector had the
highest Sharpe ratio at 1.81, followed by the Consumer Staples sector at 1.13. The Shapiro-Wilk W
test returned a p-value of 0.032 for the Technology sector and a p-value of 0.735 for the Consumer
Staples sector. This leads us to conclude that the Sharpe ratio for the Technology sector is unreliable,
while the Sharpe ratio for the Consumer Staples sector is reliable. In addition to the best Sharpe ratio,
the Technology sector generated the highest annual alpha of 13.46%, indicating exceptional risk-
adjusted returns. The alpha of the Technology sector is considered reliable with a p-value of 0.004.
The only other sector that generated excessive risk-adjusted returns during the pandemic was the
Consumer Discretionary sector. The excess risk-adjusted returns generated by the Consumer
Discretionary sector were very low, with an alpha of 0.50%. The Consumer Discretionary sector’s
modest excess risk-adjusted returns are considered random, as its alpha had a statistically insignificant
p-value of 0.912.

Table 7 shows that eight sectors had Sharpe ratios under 1, with the Energy sector performing the
worst at just 0.17. Out of the eight sectors that had Sharpe ratios below 1, only four (Communication
Services, Consumer Discretionary, Materials, and Utilities) had Sharpe ratios that are considered
reliable (Shapiro-Wilk W test p-values = > 0.05) (Table 7). As mentioned earlier, only the Technology
and Consumer Discretionary sectors had positive annual alphas during the pandemic, with the other
nine sectors generating negative alpha values (Table 7). The negative annual alphas of the sectors are
explained by the strong performance of the market (;,,), spearheaded by the superb returns of the
Technology sector (Table 6), leading to unrealistically high CAPM expected returns for the sectors.
However, these negative alphas can be interpreted to be down to randomness, as the p-values of the
alphas exceed the 0.05 threshold.

5 Conclusions

The study's objective was to discover how different sectors of the U.S. economy fared compared to
each other and the market during a timeframe of 2007-2022. The study was especially interested in
the performance of the market it’s sectors during the two major economic crises that occurred during
the scope of the study, namely the Global Financial Crisis and the COVID-19 pandemic. In this thesis,
the eleven sectors were represented by the State Street Global Advisors’ Select Sector SPDR ETFs,
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and the S&P 500 was employed as the equivalent of the market. The empirical section of the study
was performed using quantitative methods, introduced in Chapter 4. The study used monthly time
series data of historical prices of the eleven sector ETFs and the S&P 500 from January 2007 to
December 2022. The monthly time series datasets were sourced from Yahoo Finance, from where the
datasets were exported to the Microsoft Excel workbook, and further to Stata, in order to calculate
and analyze the metrics used in this study. Our calculations employed the 3-month U.S. Treasury Bill
as the risk-free rate. The time series dataset for historical 3-month T-bill monthly rates was acquired
from the Federal Reserve Bank of St. Louis. Each metric was calculated and analyzed for three
periods, the whole study period (2007-2022), the GFC (2007-2009), and the COVID-19 (2019-2021).

5.1 Findings of the study

This study was guided forward by one main research question, which was supported by two sub-
research questions to provide a more thorough overview of the studied topics. The thesis’s primary
research question was, “How did the different sectors of the U.S. economy perform compared to each
other and the market from 2007 to 20227 . The two support-providing sub-research questions were:
“To what extent did significant economic events, such as the Global Financial Crisis and the COVID-
19 pandemic impact the performance of different sectors? ”, and finally, “What are the risk-adjusted
performance characteristics of the eleven Select Sector SPDR ETFs, and how do they compare to

each other?”.

How did the different sectors of the U.S. economy perform compared to each other and the market
from 2007 to 2022?

To answer our primary research questions, the best-performing U.S. sector during the study’s period
of 2007-2022 was the Technology sector, with 6.14 percentage points higher average annual returns
compared to the market. After the Technology sector, the best performers were the defensive Health
Care and Consumer Staples sectors, with both outperforming the market respectively. Regarding
annual average returns, the majority of the sectors outperformed the market, with seven of eleven
sectors generating average annual returns higher than those of the market. From these, only the

Materials sector had cumulative returns minor to the benchmark. Out of the four sectors that
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underperformed the market’s average annual returns, the Communication Services sector performed
the worst, with annualized average returns of just 0.63%. Notably, the Communication Services was
the only sector to achieve negative cumulative returns during the study period. The other sectors that

underperformed compared to the market were the Energy, Financials, and Real Estate sectors.

To what extent did significant economic events, such as the Global Financial Crisis and the COVID-

19 pandemic impact the performance of different sectors?

The study’s findings concerning the consequences of the GFC and COVID-19 on the sectors’
performances were very different. In general, the GFC had an enormous negative effect on the sectors
of the U.S. economy, with eight of the nine sectors experiencing negative returns annually on average,
and cumulating negative returns up to -66.72%. The impacts of the GFC were the most devastatingly
felt in the Financials sector, with severe losses and many institutions from the sector going under.
Consumer Discretionary and Industrials were the second and third worst-hit sectors during the GFC.
The rise in annual volatilities indicates the sectors' elevated risk levels as a result of the crisis. The
results of the study indicate that the Consumer Staples, Health Care, and Utilities sectors had smaller
annual volatilities amid the GFC compared to the whole study period. Notably, the Consumer Staples

was the only sector that generated positive returns amid the GFC.

On the contrary to the GFC, all sectors, excluding the Energy sector, achieved positive annual average
and cumulative returns during the COVID-19 pandemic. These findings indicate that the outbreak
had a positive influence on sectors. The Energy sector was the only one to have negative cumulative
returns, despite the fact it generated annual average returns that were positive. With a 30.01
percentage point increase in annual volatility compared to the whole study period, COVID-19 had a
substantial effect on the risk associated with the Energy sector. COVID-19 had an enormous positive
impact on the Technology sector. The Technology sector achieved an astounding 23.17 percentage
point increase in annual average returns amid COVID-19 in comparison to the whole study period.
Interestingly, the Consumer Discretionary sector cumulated the second-highest returns amid COVID-
19, despite having the second-worst performance during the GFC, demonstrating the glaring
distinctions between the natures of the two crises. According to the study’s findings, only the
Technology, Consumer Discretionary, and Materials sectors achieved higher annual average returns
compared to the benchmark amid the pandemic. Each of these sectors had higher volatility than the

benchmark. Thus, this finding supports the EMH. A fascinating finding was also made from the
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Consumer Staples and Health Care sectors. Despite the bullish characteristics of the market during
COVID-19, Consumer Staples and Health Care were among the best-performing sectors, in spite of
their noncyclical nature. Additionally, both sectors experienced a decrease in volatility amid the
crisis. These findings further demonstrate the unique market conditions that existed during the
COVID-19 pandemic. The findings of the study show that the pandemic did not impact all sectors
equally, as some sectors saw higher volatility while others showed stability. This finding showcases
yet another disparity between the two crises, as our findings suggest that almost every sector saw an

increase in annual volatility amid the GFC.

What are the risk-adjusted performance characteristics of the eleven Select Sector SPDR ETFs, and

how do they compare to each other?

The study’s findings revealed that, according to the Sharpe ratio, every sector of the U.S. economy
performed insufficiently on a risk-adjusted basis between 2007 and 2022. Technology, Industrials,
and Consumer Staples sectors performed the best in relation to the risks associated with them, while
the Communication Services recorded the only negative Sharpe ratio. Shapiro-Wilk W test results
revealed that only the Communication Services and Health Care sectors had normally distributed
logarithmic monthly returns. These results lead to the conclusion that only the Sharpe ratios of these
two sectors are reliable. Employing linear regression analysis, this study found that seven sectors
generated excessive risk-adjusted returns during the chosen study period. The highest excess risk-
adjusted returns were achieved by the Technology sector, followed by Consumer Staples, and Health
Care. Additionally, the findings from the linear regressions revealed that four sectors, namely the
Communication Services, Financials, Real Estate, and Utilities, underperformed their CAPM
anticipated returns. The study found that only the excess risk-adjusted returns of the Technology

sector should be regarded as reliable.

The GFC had a significant negative influence on sectors’ risk-adjusted performances, as indicated by
the negative Sharpe ratios from all sectors, aside from the Consumer Staples. The worst risk-adjusted
performances were recorded from the Financials, Consumer Discretionary, and Industrials sectors.
Contrary to the GFC’s impact, COVID-19 was found to have had a positive impact on the risk-
adjusted performance of the sectors as determined by the Sharpe ratio. Interestingly, the alpha values
of the sectors experienced opposing effects to the Sharpe ratios during crises. The findings indicate

that while the majority of sectors underperformed during COVID-19, most produced excess risk-
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adjusted returns during the GFC. According to the study’s results, the Technology sector generated
excessive risk-adjusted returns during both crises, while the Consumer Staples underperformed

according to alphas.

5.2 Relation to previous studies

The study's findings are generally in line with the ones made by earlier studies. The study’s findings
concerning the way the crises impacted different sectors' performance support the ones made by
Shahzad et al. (2021) and Nammouri et al. (2022), as this study found connectedness among sector
returns during crises. The findings show that the GFC had a negative effect on sector returns, while
COVID-19 had a positive effect, showcasing co-movements among sector returns during crises. The
thesis’ findings regarding a decline in average returns, and heightened volatility during the GFC fall
in line with the findings made by Chaudhury (2014). Additionally, Chaudhury (2014) found that
during the GFC, the Financials sector experienced increased beta and an astonishing performance in
terms of alphas. This study provides support to Chaudhury’s (2014) finding concerning the Financials
sector’s increased beta. However, the findings of this study contradict Chaudhury’s (2014) results
regarding the Financials sector’s performance in terms of alphas, as the results of linear regression
produced a negative alpha value for the Financials sector. James & Menzies' (2023) findings support
this thesis’ findings concerning sectors’ performances during crises. James & Menzies (2023) also
discovered that the Technology, Consumer Staples, and Health Care sectors performed well amid the
crises, whereas the Energy sector should be avoided amid crises from an investor’s perspective.
Sturm’s (2019) study regarding sectors’ risk-adjusted performances found, that compared to the
market, the Consumer Staples sector regularly generated higher risk-adjusted returns. Conversely, the
Utilities and Financials sectors underperformed in relation to the risks associated with them. The
study’s findings support the ones made by Sturm (2019) regarding the risk-adjusted performances of
the Utilities and Financials sector. The study’s findings of the Consumer Staples sector, however,
indicate just a modest overperformance in comparison to the market, rather than a substantial one.
The study's findings concerning the effects of COVID-19 on sectors’ volatilities mirror the ones made
by Curto & Serrasqueiro (2019). Curto & Serrasqueiro (2019) found that COVID-19 had vastly
different effects on sectors’ volatilities, with some experiencing a rise in volatility, while others saw
very little or no impact. The findings made by Elhini & Hamman (2021) also suggested of sector-
specific reactions to COVID-19. Interestingly, the result of this study suggests decreased market

volatility during the pandemic, contradicting the findings of Li et al. (2021).
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5.3 Reliability and further studies

The reliability of the findings of this should be carefully considered due to it’s limitations. The
exclusive focus on the U.S. market limits the applicability of the study’s findings beyond the U.S.
The choice of the S&P 500 as the market representative in this study limits the results to only be
completely applicable to large-cap U.S. companies. While the S&P 500 gives a comprehensive view
of the U.S. market, it still doesn’t encapsulate it entirely. The relatively long 16-year scope, from
2007 to 2022, helps enhance the reliability of the study. The scope of the study involves many
economic crises and upturns, thus improving the reliability of the findings. However, due to the two
major economic crises, the findings are sensitive to comparison with other periods. The study utilized
data that was gathered from Yahoo Finance and the Federal Reserve Bank of St. Louis, meaning the
data is accessible to everyone. Due to the open-access nature of the data, anybody can replicate the

study, thus enhancing the study’s reliability.

In the future, further research could be conducted with a longer study scope. By utilizing a longer
timeframe, there would be more data for the analysis, increasing reliability. A longer timeframe could
provide more normally distributed datasets, which would increase the reliability of the Sharpe ratios
and could provide statistically significant alphas from regression analysis. Furthermore, the same
study could be replicated in another market, possibly generating different results, and opening a
possibility for further comparison. An interesting idea could be to carry out a similar research but use

a different methodology to see if the results vary.
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