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The purpose of this bachelor's thesis was to find out how active and passive funds have
performed in the United States between 2015 and 2023. The study also compared active
and passive funds’ performances to each other along with a benchmark index. The study
was carried out by using three risk-adjusted measures: Sharpe ratio, Treynor’s ratio and
Jensen’s’ alpha. Additionally, the funds’ returns and betas were compared with the costs
of the funds considered.

The study had 20 funds, 10 active funds and 10 passive funds, that were divided into two
portfolios based on their management styles. The data about these funds was gathered
as a time series from 1.1.2015 to 12.31.2023 from the LSEG database. The costs of the
funds were collected from Morningstar. The benchmark index for the study was the S&P
500 -index and the U.S 10-year treasury bonds were used as the risk-free rate.

According to the results of the study, all the funds had performed decently. As in many
other studies, the passive funds performed better than the active funds when measured
with all the risk-adjusted measurements. The results were the same even when the costs
of the funds were not taken into account.
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Taman kandintutkielman tarkoituksena oli selvittdd miten aktiivisesti ja passiivisesti
hoidetut rahastot ovat menestyneet Yhdysvalloissa vuosien 2015 ja 2023 valisena
aikana. Tutkimuksessa myds verrattiin aktiivisten ja passiivisten rahastojen
suoriutumista toisiinsa ja indeksiin verrattuna. Tutkimus suoritettiin kayttamalla
vertailuun apuna riskikorjattuja mittareita, jotka olivat Sharpen luku, Treynorin luku ja
Jensenin Alfa. Lisdksi rahastojen tuottoja seka beta kertoimia verrattiin ottaen myos kulut
huomioon.

Tutkimuksessa kaytettiin yhteensa 20 eri rahastoa, joista puolet olivat aktiviisia ja puolet
passiivisia, naistd muodostetiin kaksi portfoliota salkunhoitostrategian perusteella. Data
naista rahastoista kerattiin aikasarjanavalilla 1.1.2015-31.12.2023 LSEG tietokannasta.
Rahastojen kulut saatiin Morningstarista. Tutkimuksen vertailuindeksind toimi
yhdysvaltalainen S&P 500 -indeksi ja riskittomana korkona yhdysvaltojen 10-vuoden
joukkovelkakirjat.

Tulosten mukaan kaikki rahastot olivat suoriutuneet valitulla aikavalilld kohtuullisesti.
Niin kuin monessa aikaisemmassakin tutkimuksessa, passiiviset rahastot menestyivat
keskimaarin aktiivisesti hoidettuja rahastoja paremmin kaikilla menestysmittareilla
mitattuna. Tulokset olivat samat myos kun rahastojen kuluja ei otettu huomioon.
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1. INTRODUCTION

Investment funds are a popular form of investing, as many people see them as a secure
and reliable way of increasing their wealth. According to a report by Holden, Schrass and
Bogan (2023) around 52.3 % of U.S households have invested in mutual funds in 2023,
making them the most common investment American citizens own. The report also
states that a fund’s performance is a very important factor to the majority of mutual fund
owners. Since good performance is highly valued, fund managers also try to make their
funds have as good returns as possible. However, the managers have different

approaches to this, some prefer to try and follow the index, while others aim to beat it.

Funds with managers that try to follow the index and imitate it are called passive funds,
while funds with managers that aim to outperform the index are called active funds.
Therefore, active and passive funds can be differentiated by their management styles.
Trying to outperform the average market returns can also be called an active strategy and

following the index a passive strategy.

The efficient market hypothesis, later referred to as EMH, states that the stock market
reflects all available information, thus making it impossible to beat the market by trying
to predict it. This hypothesis is based on the belief that the market has a large number of
participants who constantly analyze the information available and react accordingly. This
means that in a strong efficient market stock prices are always correct. (Fama 1970) Due

to this it would be difficult to make more profits through actively managed mutual funds.

There have been multiple studies made on the subject of comparing passive and active
mutual funds based on their performance. The results of these studies vary quite a bit.
One of the earliest studies was made by Jensen (1968). In his study it was noticed that
passive index funds would have made more earnings compared to actively managed
funds during the years he observed. One study by Henriksson (1984) concluded that fund

managers can not create any excess returns by attempting to predict the market, thus the



results support the passive strategy. A more recent study by Fama and French (2010) is

also in favor of the passive strategy.

There are also studies that support the active investment strategy. A study by Cremers
and Petajisto (2009) compared actively managed funds to a benchmark index in the USA
over a 20-year timeframe and found that the actively managed funds outperformed the
benchmark. A study by Minor (2001) also concluded that active management is better for
getting greater returns. A more recent study by Prondzinski and Miller (2018) on the other

hand got mixed results and could not determine either of the strategies to be superior.

Since the results of studies comparing passive and active mutual funds are inconsistent,
there is still space for more studies to be made on the matter. This thesis focuses onthe
U.S market due to it being one of the largest markets in the world and having a huge
amount of funds with many different options to choose from. Even though the market has
been studied quite a bit, the performances of funds develop as time goes on and more

data becomes available.

1.1 Research objectives and questions

The main objective of this thesis is to find out how differently managed funds have
performed between 2015-2023 in the USA. Another objective is to learn whether actively
managed funds have managed to beat passive funds in the United States in the last nine
years and if either of the investing strategies have been able to outperform the S&P 500 -
index. These objectives will be explored with the help of one main research question and

one sub-question. The main question goes as follows:

How did active and passive funds perform in the USA between 2015-20237

The sub-question goes as follows:

Can passive funds be outperformed by actively managed funds in the USA between 2015-

20237



The thesis will focus on passive and active mutual funds in the USA between the years
2015-2023. The different active and passive funds will be collected from LSEG database
and split into portfolios according to their management styles. The portfolios will be
tested with three different measures that determine their success based on their risk-
adjusted performance. The tests will be done twice on every fund and portfolio to take the

costs as well as the management level into account.

The three tests chosen for this thesis are known as the Sharpe ratio, Treynor’s ratio and
Jensen’s alpha. These three measures of performance are risk-adjusted and thus work
well for the thesis’ objectives. They are also widely accepted performance measures in

the economic field.

1.2 Structure

This thesis’ structure consists of six parts. The first part being the introduction, where the
basis of the thesis is explained briefly, and the objectives and questions are given. The
introduction also tells where, how and how much data is gathered and what

measurements will be used in order to find answers to the research questions.

The second part of the thesis touches on the theoretical framework of the study.
Following the theoretical framework, there will be a literature review. The fourth part will
go over the data and all the methods used to work on the data. The fifth and second last
part will be a deep dive into the results from the tests performed. Finally, there will be a
conclusion part at the end of the work which includes the evaluation of the reliability of

the study.



2. THEORETICAL FRAMEWORK

This chapter will be going over previous literature related to the topic of the thesis. The
very basis of the phenomena will be explored along with the point of view this thesis
focuses on. The methods used in this thesis will be explained as well as the definitions of

allrelevant concepts.

2.1 Efficient market hypothesis

According to the efficient market hypothesis our markets reflect all relevant and available
information, thus making all the prices in the market correctto their true value. The theory
also requires that all relevant information is available to everyone making the markets
reactto newinformation instantly leaving no space for anyone to try and outdo the market
itself. This would of course mean that active fund managementis pointless as beating the
index would be impossible. The theory is however widely argued over and studies testing

it have gotten mixed results. (Lekovic 2018)

EMH can be divided into three different categories based on market efficiency. One of
these is the weak-form EMH. In this theory the markets only reflect historical information
perfectly. Due to this, a stock’s performance can not be predicted by analyzing historical
information as its price already reflects this information without a flaw. This also means
that no one can outperform the market by using an active investment strategy as there is

no basis for a value increase. (Lekovic 2018)

The second form of the EMH is known as the semi-strong form EMH. It refers to a market
where asset prices reflect the current public information along with historical information
from the past. This means thatinvestors react to new public information immediately and

itis not possible to make additional profits by using public information. (Fama 1970)

The third version of the EMH is the strong form EMH theory. In this form all available
information is immediately reflected in the prices found in the market. This information

includes historical data, public knowledge as well as insider information. The strong form



can betested by using a testfor private information, where the ability to make unnaturally
large profits through insider information is tested. If the theory holds then even with such
information the market can not be beaten. The more efficient a market is the more

difficult it is to outperform it. (Fama 1970)

The efficient market hypothesis is important when comparing active and passive
investing strategies due to a few reasons. Passive investing is based on the theory as it
aims to make the most profit by following the markets and if the markets are strongly
efficient, then according to EMH that is the greatest way of making profits. However, if the
markets are not perfectly efficient, this means the active strategy is more likely to be

better.

2.2 Modern portfolio theory

Modern portfolio theory was made by Harry Markowitz in the 1950s. The theory has been
widely accepted in economics and has since been developed further. The main point of
the theory is the importance and benefits of diversification of the portfolio. According to
the theory the more diversified the portfolio is the less of arisk there is. The risk in modern
portfolio theory is based on the assets’ volatility. The theory also states that there is a
relation between the risks level and the returns of the investment made. (Bodie, Kane &

Marcus 2005)

The modern portfolio theory is based on different assumptions. One of them is that
investors are rational and aim to minimize risks when they can. They also make decisions
based on logic and not emotions. Another assumption investors aim to make as much
profit as possible. The investors should all be able to get the same information to help
them make their decisions. This would mean that having the same information, investors
think alike when it comes to profits and risks. It is also assumed that one person is not
able to make huge differences to the market by themselves and any extreme asset
returns are outliers, and the returns are usually normally distributed. In addition to these
assumptions additional costs from investing are not considered and money can be

loaned risk-free. (Anthony 2024)



There are two different types of risks that the modern portfolio theory consists of: the
systematic and unsystematic risks. Systematic risk is the risk that can not be changed
and is determined by the market itself. Thus, in order to lower the overall risk, the
unsystematic risk has to be minimized. This can be done for example by making the
portfolio more diverse. (Knupfer & Puttonen 2018) Below is figure 1 that depicts this

phenomenon.

Portfolia
variance

Unsystematic risk

Systematic risk

Mumber of assets in the portfolio

Figure 1. Portfolio risks

Another important part of the modern portfolio theory is known as the efficient frontier. It
is a line made from a combination of efficient portfolios. An efficient portfolio consists of
assets that provide as high returns as possible on the chosen level of risk by the investor.
Simply put these portfolios offer the highest returns with the lowest risks possible

(Anthony 2024)

The modern portfolio theory is relevant to the research made in this thesis in many ways.
The most important way the theory was used in practice was when conducting the

passive and active portfolios. The portfolios were made to be as similar as possible to



each other. This was done due to the theory to avoid inaccurate end results due to bad
portfolios. The theory is also involved in active investing strategies thus active fund can

managers use it in their portfolios when considering diversification or volatility levels.

2.3CAPM

Capital asset pricing model (CAPM) has its roots in the modern portfolio theory, however
it is a simpler version of it. The CAPM calculates an investment’s expected returns by
using the assets risk in relation to the market. The model makes it easier for investors to
find the right portfolio for them. (Bodie et al. 2005) The CAPM also has a lot of the same

assumptions as the modern portfolio theory.

The security market line known as SML, is an important part of the CAPM. It depicts the
relationship between beta, also known as the systematic risk, and the return of an asset.
(Sharpe 1964) Figure 2 represents the CAPM visually. Anything below the security market

line would be considered overvalued and anything above it undervalued.

security market line

E(Rm)

Market portfolio

it = = = = = = = o am w— .-

Figure 2: The security market line



An important part of the CAPM is one of its variables known as beta. Beta is also known
as the systematic risk of an asset. If an assets’ beta is 1 it means the asset is perfectly in
line with the market. If it is above 1 that means the beta is more volatile than the market
and the assets’ returns are greater. A beta that is less than 1 but still positive indicates
that the asset moves less than the market. It is also possible that the beta is negative,
which means the assets returns move the opposite way compared to the market. (Kenton

2024)
The formula for CAPM goes as follows:

CAPM =15 + Bi(tm — 17) (1)
Where:

CAPM = expected return of investment
7= Risk free rate
Bi =the investments beta

(rm - rf) = market risk premium

The formula for beta goes as follows:

B = Cov(ry, ) 7

var(ry)

Where:

Cov(rf, rm) = Covariance between the investment return and the market return

Var(r,)= Variance of the market return

The CAPM and its variable beta are both important for this thesis. The CAPM will be used

to calculate the expected returns for all the funds and portfolios. This is necessary in



order to find out their Jensen’s alphas. The beta variable will be used to compare the
portfolios and funds to each other to see their risk levels. Beta is also used in calculating

the Sharpe ratio.

2.4 investment funds

Investment funds have been around for a long time and are a popular way of investing for
a lot of people. Itis an easy way of investing and popular among investors that are new to
investing. Investment funds are run by fund managers and not the people who own
shares of the funds. The fund’s manager decides how much and which assets the fund

should have, thus determining the fund’s level of risk. (Chen 2023)

Funds can be divided into different categories based on their qualities. For example,
hedge funds and EFTs. Hedge funds are very actively managed and not available to
everyone. Exchange-traded funds (EFTs) on the other hand usually try to follow indexes

and are easily available. (Chen 2023)

In the United States mutual funds are the most common way of investing with over 116
million people owning them in 2023. This number has increased largely over the past 20
years. According to research the majority of people who own mutual funds expressed
high confidence in them and saw them as an investment that serves their investing goals.
Most mutual fund owners were between the ages of 35 and 64, which are considered the
years when people earn the most out of their careers and are able to put more of their

earnings into savings. (Holden, Schrass & Bogan 2023)

2.5 Active and passive strategies

There are two common investing strategies when it comes to fund management, an active
and a passive one. Passive investment funds are funds that are supposed to follow or
replicate a certain index that is being used as a benchmark for the funds itself. These
funds are usually well diversified by their managers and aim to follow their benchmark
indexes by having the same amount bonds that are also similar in nature to what the

benchmark index has. (Scott 2024)
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Active funds on the other hand have managers that constantly aim to beat the market and
outdo other indexes by using various methods. The main idea is to try to predict the
market before others. However, active management usually comes with additional costs

due to the managers putting in more effort. (Scott 2024)

These two investing strategies have been widely studied and as stated before the results
have been varying. Some studies have concluded that the market is impossible to beat
while others have found that at least in some cases the market can be outdone by active
management. In most cases the variables that affect the outcome the most have been
the timeframe and its length as well as the measurements used in the study to compare

performances. (Scott 2024)
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3. LITERATURE REVIEW

This literature review provides an overview of the previous studies and literature regarding
active and passive investment strategies. The studies can be divided into two groups:
those that find the passive strategy more successful and those that believe the active
strategy to be better. In addition, there are also many studies with conflicting results and
a clear winner is difficult to find. These studies are from a lengthy period ranging from

1968 to 2018 and have varying data-amounts along with different markets as their target.

A study by Jensen (1968) was one the first studies to support the passive strategy. He
followed 115 active funds between 1945 and 1964 and used his own alpha as the
measurement of their success along with other performance measurements. In this
study he concluded that on average these funds could not make greater returns than the
market, in fact the majority of the funds got negative alphas. Later, in a study by Malkiel
(1995) the main conclusion was that passive indexes outperformed active funds on
average during the years he studied them, which was between 1971 to 1991. In this study
it was found that even when the expenses of active fund management were not
considered, passive funds outperformed them. In his study Malkiel not only used funds
that were considered successful but also funds that had failed completely and were no
longer active. This way all the funds were more equally represented, not only those that
had made it. Malkiel later made another study, where he came to the same conclusion
that passive index funds beat the other options. (Malkiel 1995; 2003) The passive strategy
was also supported by a more recent study made by Fama and French (2010), where they

found that while there are exceptions, on average passive funds outdo active funds.

According to a study by Grinblatt and Titman (1992) there can be benefits to an active
investing strategy. This was based on their observation that there is correlation between
a funds return history and its future returns. In their study they found that if a fund had
performed well in the past, it will most likely perform well in the future as well. A study by
Hendricks, Patel and Zeckhauser (1993) found that funds that had performed poorly in

the past, will most likely perform poorly in the future. In a study by Harlow & Brown (2006)
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it was also stated that there is a connection between a fund managers’ past and future
performance. They also found that a fund managers’ education influenced their ability to

make a fund more profitable.

In a study by Elton, Gruber & Blake (1996) they decided to try and make a portfolio
consisting of active funds that could outperform index funds that have the same level of
risk. The premise of the study was that based on previous research, active funds on
average did worse than passive index funds, when risk levels were considered. According
to them, most of the previous studies that concluded that active funds performed better
were not accurate. However, they still decided to test it themselves by studying the
predictability of funds. They gathered data between 1982-1991 and managed to make a
portfolio out of active funds that did better than passive index funds and proved the
premise of their study wrong. Bodie, Kane & Marcus (2005) also conclude it is possible to
make more profits through active fund management as the markets are not always
efficient. Intheir book it is stated that once enough investors aim to get out of the ordinary
returns by buying falsely priced assets, the most gifted fund managers will be able to
make additional profits for their funds. On the other hand, Fama and French (2010)

believe such additional profits to be due to luck and not the skill of the manager.

A study by Bogle (1998) concluded that investors should always invest in low-cost funds
in order to make the most profit. This mostly means index funds, as in his study index
funds had the greatest returns compared to other funds. His study was, however,
challenged by Minor (2001), who in response to Bogle’s study, decided to prove that
active funds perform better than index funds. In his study, Minor used Sharpes ratio to
determine which funds were better between 1990 and 1994. His results were clear as all
the index funds performed worse than the active funds, with one small-cap index fund
being an exception. A year later Bogle did another study with a longer timeframe to prove
his previous studies’ results were correct. This time Bogle used 10 years' worth of data to
prove that low-cost index funds would outperform funds that had high costs. Often high-
cost funds were those that had active fund managers. In this study he found that his
previous results aligned with the new ones and index funds were more successful at

making greater returns than high-cost funds. (Bogle 2002)
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According to a study by Sorensen, Miller & Samak (1998) during difficult economic times
itis more likely that active fund managing performs better than following passive indexes.
This means that during a bear market the active strategy is more likely to make more
returns. However, they do not state that they believe one strategy to be overall better than
the other. A more recent study by Prondzinski and Miller (2018) also found that both
strategies have their own benefits, and neither are better than the other. In their study the
two investing strategies were compared to find out which one had better risk-adjusted
performance between 2009 and 2017, which was a very long period of bull market. The
funds were divided into different categories based on whether they were large, midcap or
small and growth, blend or value funds. They were then compared to corresponding
indexes by using daily Sharpe ratios. The study found that some categories such as small
value funds, small growth funds, small blend funds and large value funds were able to
have better risk-adjusted performances than the indexes they were compared to,
however the rest of the nine tested categories were not. The study also concluded that
the costs of active management played a large role in determining if the funds were able

to outperform their benchmark indexes.
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4. DATA AND METHODS

This chapter will go through the data gathered and how it was used and put into two
portfolios. All the performance measures, the Sharpe ratio, Treynor’s ratio and Jensen’s
alpha and their requirements are explained. Also, other ways of comparing the portfolios’

such as their annual returns are established.

4.1 Data

The study required two different portfolios consisting of USA based funds. These funds
are all focusing solely on investing in assets within the United States of America. Overall,
20 funds were used in the study, 10 of them are in the portfolio containing passive funds
and the other 10 are in the active portfolio. The funds were chosen based on the assets
they were focused on, their management style and the amount of data about them that
was available. All the funds and their portfolios can be found in appendix 1. The data from
all the funds was collected as a time series from January 1st, 2015, to December 31st,
2023, from the LSEG Database. Only the annual costs of the funds were gathered from

Morningstar.

Other than just the portfolios, the study also requires other information in order to be
carried out. Data about the S&P 500 —index was needed to compare the portfolios to the
index’s performance. Similarly to the funds, a time series of the S&P -index was collected
from the same period. The risk-free rate also had to be calculated separately for the
timeframe used in the study. This was done by using USA government bonds, in this case
the U.S 10-year bonds were used. The rate of the 10-year bonds between 2015 - 2023 are
shown below in Figure 3 and the average rate for this timeframe, which is used in this

study is 2.27 %.
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U_S 10-year treasury bond

Figure 3: U.S treasury bond rates 2015-2023.

4.2 Methods

The methods used in this thesis are all quantitative due to the nature of the study itself.
The study is conducted by collecting data about different funds performances from the
LSEG database. This datais then analyzed by using excel. On excel the logarithmic profits
made by the funds are calculated along with the risk-adjusted measurements used in the
study. The reason for choosing logarithmic profits instead of prosentual ones is due to
them being more normally diversified (Vaihekoski 2004). Below is an equation on how

logarithmic profits are calculated.

Where:
1= Logarithmic return
p: = Vvalue at the end of period t

pP¢—1=Vvalue at t-1

The measurements used in the study to compare the performances of different portfolios
are the most used and risk-adjusted measures found. The first measure is the Sharpe

ratio, and the other ones are Treynor’s ratio and Jensen’s alpha. Along with using common
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measures to compare the portfolios, their performance was also measured by comparing
them to the S&P 500 -index that the passive funds aim to follow. They were also

compared by their annual returns and betas.

4.2.1 Sharpe ratio

The Sharpe ratio was coined by Sharpe (1966) when he was studying mutual fund
performances and came up with the measure, without naming it after himself. He used
the Treynor’s ratio as a basis for his own version of a risk-adjusted measurement, which
iswhy itis very similarto it. The idea behind the ratio is that it measures the yield to return

in relation to the risk of the investment.

. ri—r

Sharpe ratio = le (4)
i

Where:

ri= average return of the investment

r: = risk-free rate

o; = Standard deviation of the average return of the investment

The standard deviation of the average return of the investment (Sigma) can be

calculated with the following formula:

g; = ’VaT(Ti - Tf) (5)

The results of a Sharpe ratio test can tell how well a fund is performing compared to its
risk. Anything above 1 is considered a good ratio and anything below 1 is thought to be a
low reward investment when taking its risks into account. A Sharpe ratio above 2 on the

other hand can be classified as very good and above 3 as excellent.
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4.2.2 Treynor’s ratio

Treynor’s ratio is similar to the Sharpe ratio. It compares excess returns of an investment
to the existing systematic risk. The excess returns are calculated as all the returns above
therisk-free rate at the time and the systematic risk is measured by the beta variable. The
higher the result of the ratio is the better the investment performs even with the risk taken
into account. If the ratios outcome is low the investment might not be worth the risk. The
measurement ratio was made by Treynor (1968) and has been since used as a common

metric to measure portfolio performance.

The formula goes as follows:

Treynor's ratio = T‘;J (6)

i
Where:
ri = average return of the investment
re = risk-free rate

Bi = The beta of the portfolio

4.2.3 Jensen’s alpha

Jensen’s alpha was made by Jensen (1968) and is largely based on the CAPM. It depicts
the additional return of a portfolio on the investors chosen risk level. If the alpha is
negative, it indicates that the returns are less than the expectations by CAPM. However,
if the alpha gets a positive value, this means the returns are greater than the expectations

set by CAPM. (Bodie et al. 2005)

The formula for Jensen’s alpha goes as follows:

Jensen's alpha = r; — [rf + ﬁi(rm — rf)] (7)
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Where:

ri = average return of the investment
re = risk-free rate

Bi = The beta of the portfolio

rm = Expected market return

4.2.4 returns of the investments

In addition to the three risk-adjusted measures, the performance of the portfolios will be
calculated based on theirannualreturns in comparison with the S&P 500 —-index. Notonly
this but the betas of the portfolios will be also compared along with their volatilities. The
reason behind this is that these two factors can tell a lot about a portfolio’s overall

performance as well.

The S&P 500 —-index is an index consisting of the 500 largest listed companies in the USA.
Therefore, it also reflects the economy of United Stated quite accurately and has been
one of the best performing indices in the world. The index is also very stable and has had
an average yearly growth rate of around 10 %. (Sijoittaja 2024) In figure 4 the progress of
the S&P 500 -index between 2015-2023 can be seen. Due to the index’s large reach,
location and stability it is a good option for a benchmark index in this study. A benchmark

index being well-chosen is important for the study’s accuracy.



19

S&P 500 -index

6000

5000

4000

+ 3000

2000

1000

EE0e/T/0T
eeoa/t/e
eC0e/T/el
Ee0a/T/L
2e0e/T/e
Te0e/t/e
Teoe/tr
020e/T/TT
0e0e/1/9
0E0e/T/T
6T0C/1/8
6T0C/T/E
8T0e/T/0T
8T0E/T/G
LTO0E/TIET
LTOCTIL
LT0CTIE
9102/T/6
o100/ TV
GTOT/T/TT
GT0E/T/9
GTOE/T/T

Figure 4: S&P 500 -index 2015-2023
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5. RESULTS

This chapter will go over the results of the study, starting with the betas and annual
returns. Followed by this, the Sharpe ratios of the two portfolios will be compared as well
as the Sharpe ratios of the different funds collected. The same process will be used with

the Treynor’s ratio followed by a comparison of portfolios with Jensen’s alpha.

5.1 Beta and annual returns

The betas of the funds tell a lot about their risk levels. It is also known as the systematic
risk which can not be eliminated by any means, even by diversification. If a fund’s beta is
1, it means the fund moves at the same rate as their benchmark index. If itis below 1, the
funds are less prone to the changes in the benchmark index. Lastly, if the fund has a beta
over 1, this means thatitis risky and reacts more drastically to changes in the benchmark

index. Therefore, the beta is tied to the volatility of the fund.

Intable 1, allthe betas on volatilities of the funds and portfolios as well as the benchmark
index S&P 500 are listed. The passive funds are in color green and the active funds in
orange. From the table, we can see that all the active funds have a beta less than 1,
meaning they react less to changes in the market. Four of the ten passive funds have a
beta larger than 1, making them riskier and more volatile. The portfolios both a beta less

than 1, however the passive portfolio has a beta slightly larger.



Table 1: Beta and volatility
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Funds Beta Volatility
iShares North America Index Fund (IE) Flexible Dist USD 1.00 16.16 %
Amundi Index Solutions — Amundi S&P 500 ESG Index AE Acc 1.00 16.06 %
eQ USA Indeksi1 K 0.99 15.82 %
Vanguard U.S. 500 Stock Index Fund USD Acc 0.99 15.82 %
iShares North America Equity Index Fund (LU) A2 USD 0.99 15.91 %
Vanguard U.S. 500 Stock Index Fund Investor USD Accumulation 0.99 15.82 %
Vanguard U.S. 500 Stock Index Fund Institutional Plus USD Acc 0.99 15.82 %
Seligson & Co Pohjois-Amerikka Indeksi A 0.97 15.87 %
OP-Amerikka Indeksi A 1.00 16.10 %
Pictet-USA Index | dy USD 1.00 15.91 %
Passive portfolio 1.00 15.80 %
AB SICAV |-Select US Equity Portfolio | USD 0.96 14.78 %
Allianz Global Investors Fund — Allianz US Equity Fund A USD 0.98 16.08 %
FTGF ClearBridge US Appreciation Fund Class A US$ Distributing (A) | 0.95 14.40 %
GMO Quality Investment Fund 0.94 14.51 %
Goldman Sachs US CORE Equity Portfolio A Inc USD 0.98 15.89 %
Nordea 1 — North American Stars Equity Fund Bl USD 0.96 15.61 %
S-Pankki USA Osake A 0.99 15.98 %
FTGF ClearBridge US Appreciation Fund Class A US$ Accumulating 0.95 14.40 %
Amundi Funds — US Pioneer Fund A USD (C) 0.99 15.90 %
AXA IM Equity Trust — AXA IM US Enhanced Index Equity QI B (USD) 1.00 15.79 %
Active portfolio 0.97 14.96 %
S&P 500 -index 1.00 15.83 %
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The average annual returns of the portfolios and funds can also be compared to the index
to see how they perform. Figure 5 depicts these returns and also takes the costs of the
funds into account. The S&P 500 -index is unfairly represented in the chart as it does not

have any costs.

From figure 5 we can see that the actively managed funds on average had much higher
costs than the passively managed funds. The passive funds mostly performed better than
active ones, apart from the GMO quality investment fund, which made over 12 % in gross
profits and even with the costs taken into account outdid all the other funds. The exact

numbers can be found in appendix 5.
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Figure 5: Average annual returns
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5.2 Sharpe ratio results

The study used three different risk-adjusted measures of performance to determine
which investment strategy gave better results during the timeframe of the study in the
United States. The first measure was the Sharpe ratio. A Sharpe ratio over 1 is considered
good, anything over 2 excellent and over 3 extraordinary. Anything between 0to 1 can be
seen as decent as the investments returns are still over the risk-free rate. A Sharpe ratio
below 0 can be thought of as a weak ratio and means the investment is giving returns

lower than the risk-free rate.

The results of the tests are represented in figure 6 below. From the figure, we can see that
the passive portfolio performed better than the active portfolio. The exact gross result for
the passive portfolio was 0.5289, while the active portfolio got 0.4933. The results are
quite close to each other. When looking at the individual funds’ performances, it can be
said thatthe passive funds’ results vary much less than the active ones. The highest gross
ratio of 0.7004 belongs to the active fund GMO Quality Investment Fund and the lowest
ratio of 0.3588 also belongs to an active fund called Allianz Global Investors Fund. When
taking the costs into account and looking at the net versions of the ratio, the results do
not differ much from the gross ones. A larger difference between the net and gross ratios
can be seen in the active funds compared to the passive ones. The exact values of the

ratios can be found in appendix 2.
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Sharpe ratio
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Figure 6: Sharpe ratio

As stated before, for Sharpe ratio anything over 1 would be considered good results, thus
both of the portfolios fail to reach a good ratio even when looking at the gross numbers.
In fact, all of the test results for gross and net ratios fall under decent. This could be due
to many reasons such as the test period being quite unstable and rates being high,

making risks greater.

5.3 Treynor’s ratio results

Treynor’s ratio was also performed on all of the funds along with the portfolios. For
Treynor’s ratio the higher the ratio is, the better. If a Treynor’s ratio is 0, this means that
the returns are on the same level as the risk-free rate. However, if it is below 0, the

investment gives lesser returns than the risk-free rate or makes a loss.

Below, in figure 7 the results of all the Treynor's ratio tests are pictured. The results
support the results of the Sharpe ratio tests, as the passive portfolio performed better
than the active portfolio. The differences between net and gross results are more

prominentin the active funds than in passive ones. The exact numbers for the results are
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presented in appendix 3. The passive portfolio got a gross result of 0.08372 and a net
result of 0.0811. The active portfolio on the other hand got a net value of 0.0623 and a
gross result of 0.0761. The S&P index only has a gross value of 0.075018, meaning the
passive portfolio got better results than the active portfolio and the index, even when
looking at the net results. Treynor’s ratio only takes the systematic risk into account,
while Sharpe ratio includes the entire risk, which might explain the better results of the

Treynor’s ratio.
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Figure 7: Treynor’s ratio

5.4 Jensen’s alpha results

The last of the three risk-adjusted tests performed was Jensen’s alpha. The test was done
on both of the portfolios and calculated by subtracting the expected returns from each of

the portfolios’ actual returns. The expected returns were determined by using the CAPM.

In figure 8 the results for Jensen’s alpha for the active and passive portfolios can be seen.

When looking atthe passive and active funds’ performances, itis obvious that the passive
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funds got better results, for both net and gross numbers. Almost all of the active funds
failed to make greater returns than what was expected of them based on their risk levels,
especially when the funds’ costs were taken into account. The only exception was the

GMO Quality Investment Fund that had the best results out of all.
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Figure 8: Jensen’s alpha

The exact results can be found in appendix 4 attached at the end of the thesis. Looking at
the gross numbers, the passive portfolio got a result of 0.008688 and the active portfolio
0.001051. This means that the passive portfolio made around 0.87 % more than what was
expected based on its risk levels and the active portfolio made 0.11 % more than
expected. Both of these results are above 0, meaning that they managed to make greater
returns than their expected returns. However, looking at the net results, the passive
portfolio got 0.61 % and the active portfolio -1.2 %, which means the active portfolio
underperformed. Overall, the passive portfolio managed to get better results than the

active portfolio.
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6. SUMMARY AND CONLUSIONS

This thesis was made in order to find out how different funds have performed in the United
stated in the last nine years, between 2015-2023. The study began by introducing the
subject in hand and determining the research questions and objectives. This was
followed by a theoretical framework going over the most important and relevant theories
that give a base to the study. After this, a literature review was made to find out what sort
of results previous studies had and to give further background to the reason why this

thesis was made.

The data used in this study was gathered from 20 different funds between 2015-2023. It
was analyzed with the help of risk-adjusted measurements and the overall returns and
risks the funds had. The benchmarkindex the funds were compared to was chosen as the
S&P 500 -index as it represents the US markets quite accurately. The results of the tests

were depicted with the help of charts on chapter five of the thesis.

The results of this study showed that between 2015-2023 passive and active funds in the
United States managed to make returns very close to the level of S&P 500. The passive
portfolio consisting of 10 funds managed to get better results in all the risk-adjusted
measures and better overall annual returns than the active portfolio. The passive
portfolio even outperformed the benchmark index S&P 500 on annual returns, Sharpe

ratio and Treynor’s ratio.

6.1 Conclusions

The research questions of the study were the following:

e Howdid active and passive funds perform in the USA between 2015-20237?
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e C(Can passive funds be outperformed by actively managed funds in the USA

between 2015-20237

Starting with the first and main question, based on the returns of the funds found in this
study, both actively and passively funds have managed to make gross profits at a rate
between 8.04 % - 12.44% per year and net profits between 6.17 % - 11.89 %. The
portfolios composed of these funds had annual gross profits between 9.82 % - 10.63 %
and net profits between 8.33 % - 10.37 %, with the active portfolio being at the lower end
in both categories. When looking at the performances of the portfolios against the
benchmark S&P 500 -index, the active portfolio failed to reach the annual return levels of

the index while the passive portfolio outdid it.

The second question aims to find an answer to whether active management can bringin
more profits than passive management. According to EMH this would be unlikely. The
results of this study show that passive management was more successful than active
management on every measurement, when looking at the portfolios’ performances. Even
without costs being considered, the passive portfolio performed better on every risk-

adjusted measure and based on returns.

Overall looking at the results of the risk-adjusted measurements, most of the active and
passive funds have performed moderately during the designated timeframe. All the
Sharpe ratios were between 0-1, making them decent. The Treynor’s ratio results for all
the funds and both portfolios were also quite average and not very high. Jensen’s alpha
gave the worst results out of all the tests, as most of the active funds got negative alphas,
while all the passive ones were below 0.02. However, the passive portfolio did manage to
get better results on all the measurements and in annual returns than the benchmark
index. This means that the results for the passive portfolio were good, when taking the

overall market situation into account.

The results of previous studies have varied a lot regarding which investment strategy is

superior, the active or the passive one. In this thesis the results were quite clear as the
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passive funds performed better by every metric with the exception of one active fund.
These results align with the studies made by Malkiel (1995; 2003) and Bogle (1998; 2002),
where passive funds were more successful than active ones. Similarly to Malkiel’s
studies, the costs of the active funds did not matter as the active funds performed worse

even when costs were not yet considered.

6.2 Limitations and further research

As in most studies, this thesis also had some limitations. The study only had 20 different
funds, 10 passively and 10 actively managed ones. This sample size is quite small and
does not represent the entirety of the market those funds belong to. The portfolios were
composed of different funds with both having equal amounts of funds that focus on the
same assets. However, it is almost impossible to make sure that the funds in opposing
portfolios are a perfect match for each other. The study also only focused on US based

funds, leaving out all the other markets.

Other than the funds themselves limiting the study, the period the study also had an
effect. The data was gathered over only nine years, which is not a long time considering
how long investment funds have been around. The period was also almost only bull
market, meaning the effect of a bear market to the results could not be considered,
especially when some previous studies pointed out the effect of the market cycle on the
performance of different strategies. Since the study was made with data from 2015-2023,

it also contained some very unusual market conditions due to the COVID-19.

When it comes to further research on the subject in the future, there are some things that
could be done to find more answers to the performances of funds. As time goes on, there
is always space for more studies as investment funds keep on being something people
like to invest in. New studies could be done with a larger database and with portfolios
made up of funds with different types of assets. The differences between long-term and
short-term investing could also be explored more, by seeing if the length of the period

makes a difference in results. Different markets around the world could also be studied
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to get a broader understanding of the subject. Lastly future studies could focus on the

effects of the costs the funds have on their net performance.
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Appendices

Appendix 1. Passive and active portfolios

Active porfolio

AB SICAV I-Select US Equity Portfolio | USD

Allianz Global Investors Fund - Allianz US Equity Fund A USD
FTGE ClearBridge US Appreciation Fund Class A USS
Distributing (&)

GMO Quality Investrment Fund

Goldman Sachs US CORE Equity Portfolio A Inc USD
Mardea 1 - Morth American Stars Equity Fund Bl USD

S-Pankki USA Osake A

FTGF ClearBridge US Appreciation Fund Class A USS
Accumulating

Amundi Funds - US Pioneer Fund A USD (C

AXA IM Equity Trust - AXA IM US Enhanced Index Equity QI B
(USD

Passive portfalio

iShares North America Index Fund (IE) Flexible Dist
UsD

Amundi Index Solutions - Amundi S&P 500 ESG
Indax AE Ace

e USA Indeksi 1 K

Vanguard L.S. 500 Stock Index Fund USD Acc
iShares North America Equity Index Fund (LU} A2
UsD

Vanguard LS. 500 Stock Index Fund Investor USD
Accumulation

Vanguard L.5. 500 Stock Index Fund Institutional
Plus USD Acc

Saligson & Co Pohjois-Amerikka Indeksi A
OP-Amearikka Indeksi A

Pictet-USA Index | dy USD




Appendix 2: Sharpe ratios

Sharpe ratio Gross Met

AB SICAV |-Select US Equity PortfoliolusD|  0.2544|  0.4732
Allianz Global Investors Fund - Allianz US

Equity Fund A USD 0.3588| 0.2425
FTGF ClearBridge U5 Appreciation Fund

Class A US$ Distributing (4) 0.4668| 0.3460
GMO Quality Investment Fund 0.7004| 0.6625
Goldman Sachs US CORE Equity Portfolio

Alnc USD 0429 0.3257
Mordea 1 - North American Stars Equity

Fund BI USD 0.4332( 0.3736
S-Pankki USA Osake A 0.4352| 0.3770
FTGF ClearBridge US Appreciation Fund

Class A US$ Accumulating 0.4667| 0.3459
Amundi Funds - US Pioneer Fund A USD (C 0.59125] 0.4005
AXA IM Equity Trust - AXA IM US Enhanced

Index Equity QI B (USD 04779 04234
Active portfolio 0.4933( 0.4047
iShares North America Index Fund

({IE) Flexible Dist USD 0.4463 0.4457
Amundi Index Solutions - Amundi

S&P 500 ESG Indax AE Acc 0.5562 0.5375
all USA Indeksi 1 K 0.5343 0.5091
Vanguard U.S. 500 Stock Index

Fund USD Acc 0.5522 0.5459
iShares North America Equity

Index Fund (LU} A2 USD 0.4957| 0.4670
Vanguard U.S. 500 Stock Index

Fund Investor USD Accumulation 0.5472| 0.5409
Vanguard U.S. 500 Stock Index

Fund Institutional Plus USD Acc 0.5548| 0.5510
Seligson & Co Pohjois-Amerikka

Indeksi A 0.9535 0.5258
OP-Amerikka Indeksi A 0.5271| 0.5029
Pictet-USA Index | dy USD 0.4772 0.4584
Passive Portfolio 0.5289 0.5124
S&P 500 0.4740




Appendix 3: Treynor’s ratio

Treynor's ratio Gross Met

AB SICAV |-Select US Equity Portfolio |

UsD 0.0855 0.0729
Allianz Global Investors Fund - Allianz US

Equity Fund A USD 0.0591| 0.0400
FTGF ClearBridge US Appreciation Fund

Class A US$ Distributing (A) 0.0710( 0.0526
GMO Quality Investment Fund 0.1079| 0.1021
Goldman Sachs US CORE Equity Portfolio

Alnc USD 0.0697| 0.0529
Nordea 1 - North American Stars Equity

Fund BI USD 0.0702| 0.0606
S-Pankki USA Osake A 0.0700] 0.0606
FTGF ClearBridge US Appreciation Fund

Class A US$ Accumulating 0.0710( 0.0526
Amundi Funds - US Pioneer Fund A USD

(C 0.0621 0.0642
AXA IM Equity Trust - AXA IM US Enhanced

Index Equity Q1 B (USD 0.0757 0.0670
Active portfolio 0.0761| 0.0624
iShares North America Index Fund

(IE) Flexible Dist USD 0.0715 0.0714
Amundi Index Solutions - Amundi

S&P 500 ESG Indax AE Acc 0.0888 0.0858
el USA Indeksi 1 K 0.0846 0.0806
Vanguard U.S. 500 Stock Index

Fund USD Acc 0.0874| 0.0864
iShares North America Equity

Index Fund (LU) A2 USD 0.0807( 0.0754
Vanguard U.S. 500 Stock Index

Fund Investor USD Accumulation 0.0866( 0.0856
Vanguard U.S. 500 Stock Index

Fund Institutional Plus USD Acc 0.0878 0.0872
Seligson & Co Pohjois-Amerikka

Indeksi A 0.0902 0.0857
OP-Amerikka Indeksi A 0.0842( 0.0803
Pictat-USA Index | dy USD 0.0758 0.0728
Passive Portfolio 0.0837 0.0811
S&P 500 0.0750




Appendix 4: Jensen’s alpha

Jensen's alpha Gross Met

AB SICAV |-Select US Equity Portfolio |lUSD | 0.010003 -0.002
Allianz Global Investors Fund - Alllanz US

Equity Fund AUSD -0.01552( -0.03422
FTGF ClearBridge US Appreciation Fund

Class A US$ Distributing (A) -0.00384| -0.02124
GMO Quality Investment Fund 0.030995| 0.025495
Goldman Sachs US CORE Equity Portfolio A

Inc USD -0.0052| -0.0217
Mordea 1 - North American Stars Equity Fund

BIUSD -0.00459| -0.01389
S-Pankki USA Osake A -0.00498| -0.01428
FTGF ClearBridge US Appreciation Fund

Class A US$ Accumulating -0.00385( -0.02126
Amundi Funds - US Pioneer Fund AUSD (¢ | 0.007017| -0.01078
AXA IM Equity Trust - AXA IM US Enhanced

Index Equity Q1 B (USD 0.000631| -0.00797
Active portfolio 0.001051| -0.0122
iSharas North America Index Fund

(IE) Flexible Dist USD -0.00357| -0.00367
Amundi Index Solutions - Amundi

S&P 500 ESG Index AE Acc 0.013866| 0.010866
8 USA Indeksi 1 K 0.009537| 0.005537
Vanguard U.S. 500 Stock Index Fund

USD Acc 0.012366| 0.011366
iShares North America Equity Index

Fund (LU) A2 USD 0.005565| 0.000365
Vanguard U.S. 500 Stock Index Fund

Investor USD Accumulation 0.011568| 0.010568
Vanguard U.5. 500 Stock Index Fund

Institutional Plus USD Ace 0.012766| 0.012166
Seligson & Co Pohjois-Amerikka

Indeksi A 0.014753| 0.0103593
OP-Amerikka Indeksi A 0.009258| 0.005358
Pictet-USA Index | dy USD 0.000774| -0.00223
Passive Portfolio 0.008688| 0.006068




Appendix 5: Annual returns and costs

Gross Costs Met
AB SICAV |-Select US Equity Portfolio | USD 10.47% 1.20% 9.27%
Allianz Global Investors Fund - Allanz US Equity Fund AUSD 8.04% 1.87% 6.17%
FTGF ClearBridge US Appreciation Fund Class A US$
Distributing (A) 9.00% 1.74% 7.265%
GMO Quality Investment Fund 12.44% 0.55%| 11.89%
Goldman Sachs US CORE Equity Portfolio A Inc USD 9.10% 1.65% 7.45%
Nordea 1 - North American Stars Equity Fund Bl USD 9.04% 0.93% 8.11%
S-Pankki USA Osake A 9.23% 0.93% 8.30%
FTGF ClearBridge US Appreciation Fund Class A US$
Accumulating 9.00% 1.74% 7.26%
Amundi Funds - US Pioneer Fund A USD (C 10.42% 1.78% 8.64%
AXA IM Equity Trust - AXA IM US Enhanced Index Equity QI B
(UsD 9.82% 0.86% 8.96%
Active portfolio 9.65% 1.33% 8.33%
iShares North America Index Fund (IE) Flexible Dist
UsD 9.48% 0.01% 9.47%
Amundi Index Solutions - Amundi S&P 500 ESG
Index AE Acc 11.21% 0.30%| 10.91%
el USA Indeksi 1 K 10.73% 0.40%| 10.33%
Vanguard U.S. 500 Stock Index Fund USD Acc 11.01% 0.10%| 10.91%
iShares North America Equity Indax Fund (LU) A2
UsD 10.22% 0.52% 9.70%
Vanguard U.S. 500 Stock Index Fund Invastor USD
Accumulation 10.93% 0.10%| 10.83%
Vanguard U.S. 500 Stock Index Fund Institutional
Plus USD Acc 11.05% 0.06%| 10.99%
Seligson & Co Pohjois-Amaerikka Indeksi A 11.06% 0.44%| 10.62%
OP-Amerikka Indeksi A 10.76% 0.39%| 10.37%
Pictet-USA Indax | dy USD 9.86% 0.30% 9.596%
Passive Portfolio 10.63% 0.26%| 10.37%
S&P 500 9.78%




