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Abstract 

The topic of whether active or passive investing is the superior investments strategy has never been 

more heated than it is today. Index funds are a relatively new way to invest, but Moody’s suggests 

that it will be the dominant investments strategy already by 2024. Scholars, who favors the efficient 

market hypothesis, argue that if markets are efficient, then index investing should be the superior 

investment strategy. Conversely, scholars of behavioral finance and most investment professionals 

argue that the markets are inefficient and thus asset prices may deviate from their fundamental values. 

Active investors can thus utilize anomalies in the market to obtain abnormal returns. As such, scholars 

and investment professionals are heavily debating the theoretical and practical implications of index 

investing. 

This thesis analyzes whether Danish active mutual funds are able to obtain a superior risk-adjusted 

return when compared to the S&P 500 index from the beginning of 2006 to the end of 2018. The 

thesis analyzes 11 carefully selected Danish active mutual funds based on their monthly returns by 

using the five performance measures: Jensen’s alpha, Treynor’s ratio, the Sharpe ratio, Information 

ratio and Fama & French 3-factor model. All of which are based upon Markowitz’s Modern Portfolio 

Theory and the CAPM framework. The thesis also tests whether the chosen mutual funds are able to 

obtain abnormal returns during periods of high volatility. This is done by regressing the returns of the 

mutual funds against the volatility index. 

The results of this paper show that the selected Danish active mutual funds were unable to obtain 

abnormal risk-adjusted returns when accounting for all risk. The results are deemed robust through a 

robustness test, which shows, that the conclusions of the analysis do not change significantly, when 

the risk-free rate and the beta values of the mutual funds are changed. Lastly, the analysis show that 

the mutual funds were unable exploit periods of high volatility to their advantage. 

In conclusion, the 11 selected Danish active mutual funds were unable to obtain abnormal returns in 

the period from the beginning of 2006 to the end of 2018 when compared to the S&P 500. Lastly, as 

the mutual funds were also unable to exploit periods of high volatility to their advantage, the mutual 

funds seem to have destroyed value for their investors. This paper contributes to existing literature 

by testing renown empirical theories in a relatively new market. The findings also heavily 

complement previous findings, which suggests that index investing is the superior investments 

strategy.  
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1 Introduction 

In 1974, Paul Samuelson, a Nobel prizewinner, formulated an interesting challenge against active 

investors (Samuelson, 1974). He argued, that most stock pickers should go out of business, as it 

should not be possible to consistently beat the market average. Creating a low-cost, low turnover fund 

investing in the S&P 500 index should, in his view, prove sufficient to create a good everlasting 

return. The advice for active investors to completely change their business model was obviously not 

well received, and it started the decade-long discussion of whether passive or active investing is 

superior. 

John Bogle felt inspired by these events and, in 1975, he created the first ever value-weighted index 

mutual fund (Zweig, 2016) through his firm Vanguard. The fund tracked the S&P 500, although it 

was not popular. It was called “a sure way to mediocrity” and was strongly campaigned against by 

other mutual funds (Ibid.). However, Vanguard grew steadily throughout the 1980s as the average 

stock return in the market amounted to 18%. Vanguard was also able to significantly reduce its fees 

from 65 bps in 1976 to less than half in 1990 (Ibid.). Due to the exponential growth, Vanguard’s 

assets under management (AUM) reached $55bn in 1995 and following the growth of the passively 

managed sector and the introduction of exchange traded funds (ETFs) in the 1990s, Vanguard today 

have $5.1tn under management. Thus, investors have seen a large share of the actively managed funds 

change to be passively managed (Wigglesworth, 2018). By 1996, only 4% of the total market share 

was passively managed (Moody's Investors Service, 2017), but has risen to just under 40% by 2018. 

Moody’s (2017) forecasts that the total market share of passive investments management will exceed 

that of active management by 2024. 

Low fees and the acknowledgment of stock pickers’ inability to beat the market in the long term are 

key contributors to the high growth of passive index funds (Ibid.). Many incredible stories have been 

reported on the issue, but the most impressive was when Warren Buffet, in 2007, challenged the 

professionals of the finance industry (Perry, 2018), and entered a wager with a hedge fund manager. 

Buffett bet, that the low-cost Vanguard S&P 500 fund would outperform a selection of five hedge 

funds of the hedge fund manager’s choice. Buffett argued that active investment managers in 

aggregate over a longer period of time would underperform the market, and that the large fees levied 

by these active funds would leave their clients worse off. The wager was set at $500,000 and took 

place over the period from the 1st of January 2008 to the 31st of December 2017. Hedge fund manager 

Ted Seides took the bet – and lost by a large margin! Investing $100,000 in the S&P 500 would had 
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yielded an impressive 125% return, while the aggregate return of the hedge funds was a disappointing 

48% (Ibid.). Such prime examples of the strengths of index funds has brought a lot of attention to 

index funds and has significantly increased their traction. 

 

1.1 Motivation 

I will analyze whether Danish active mutual funds are able to perform adequately when compared to 

a benchmarking index. This paper will focus solely on Danish mutual funds. While the mutual funds 

are of Danish origin, they are, however, perfectly able to invest in foreign stocks. The term ‘Danish 

mutual fund’ therefore only refers to their country of origin, and not to their investment strategies. 

More on this in section 6.1 Data Selection. 

It has long been discussed within the financial literature and media, whether active or passive 

investments is the superior investing method. Below, I will first describe the active investment 

strategy, and secondly, the index fund and how it works as a proxy for passive investments. 

 

1.1.1 Active Investment 

“What is a cynic? A man who knows the price of everything and the value of nothing” 

- Oscar Wilde, Lady Windemere’s Fan (1892) 

Active investing is the most common investment strategy and has been carried out for centuries. It is 

what most people think of when they talk about Wall Street, and many looks toward the professional 

stock pickers as a means to achieve great wealth and influence. Active investors try to exploit market 

conditions and obtain a profit. This is done by purchasing investments and closely monitor their 

activities, thus abusing hidden information and market inefficiencies (Friedman, 1953; Fama 1965). 

Active investors thus believe in market inefficiency. An investor is considered active when a fraction 

of his portfolio deviates from a benchmarking index (Cremers & Petajisto, 2009). This is also referred 

to as having an ‘active share’ in that asset (Ibid.). The active share of a mutual fund is often tracked, 

and a fund is not considered ‘active’ unless the portfolio has an active share of at least 60 percent 

(Astrup, 2014, p. 2). The higher the active share, the better the mutual fund is at creating a portfolio, 

that deviates from the passive benchmark. 

It is the objective of active stock managers to outperform the market, but this is not cheap. There are 

significant costs associated with active investing; e.g. fees to the mutual funds, management costs of 
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the institutional investors and costs of trading. It is significantly more expensive to follow an active 

investments strategy compared to a passive (Bogle, 2008). French (2008) finds that investors on 

average spend 0,67% of the aggregate value of the market each year trying to obtain abnormal returns. 

The cost originates from investors’ beliefs that they can beat the market, and this has significant 

implications on the long-term aggregate returns of the market and the investors. 

French (2008) also explains how the aggregate return of active investors must be equal to zero, before 

costs, as one trader’s gain must be another’s loss. This is called the no-net-transfer assumption, which 

entails that active stock-trading is a negative sum game, when fees and trading costs are included 

(Ibid.). Active investing is thus, according to French (2008), a net loss for society. It is, however, not 

all bad news for the active investors. Active investors have been proven to help reduce market 

inefficiencies and remove market anomalies, which in turn reveals information to the rest of the 

economy (Friedman, 1953). This benefits all investors in the market, as the underlying asset prices 

are more accurately estimated. However, the active investor bears the full cost of reducing the market 

inefficiencies but is only able to capture a small part of the value added. 

Active investors use various market conditions to their advantage when trying to derive profits from 

the market. They enhance the value of their portfolio by adjusting the holdings based on the 

performance of the underlying assets. By deviating from the benchmarking index and finding assets 

with low correlation, active investors have the opportunity to pick the winning stocks and short the 

losers (Ro, 2014). Conversely, active investors are especially prone to biases and heuristics, which 

often results in them making the wrong decisions (Black, 1986). 

Fama (1965) explains, that an investor needs a great deal of both financial resources and human 

capital in order to fully exploit the anomalies in the market. While active investing is greatly 

opportunistic it can lure people towards easy riches, but potentially leave investors worse off. Active 

investing can be classified as an expensive investment strategy of high risk/high reward. 

There exist various active investment strategies in the world. The two strategies, most mentioned in 

the financial literature, are the choice between investing in growth and/or value stocks. The best 

investment strategy must, all other things being equal, be the one which yields the best risk-adjusted 

return to the investors. 
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1.1.2 Passive Investment 

“The big money is not in the buying and selling … but in the waiting” 

Charlie Munger, Vice Chairman of Berkshire Hathaway, Inc. (MasterInvest) 

A passive investment strategy can generally be thought off as an investor following a ‘buy and hold’ 

strategy. Investors can either choose to invest directly in the market, or they can choose to buy stocks 

indirectly through an exchange traded fund (ETF) or a mutual fund (Engsted, Larsen, & Møller, 2011, 

p. 11). 

In this paper, I will be using the terms index investing and passive investing interchangeably. It 

should, however, be noticed that some research professionals have a clear distinction between the two 

(Anspach, 2018), and describes index funds as a sub-category to passive investing (Appendix 1). A 

fund can be passively managed while simultaneously holding an active share of various shares. A 

passively managed index fund is strictly rule-based and defined by a set of criteria. Index funds are 

quite frequently referred to as the most boring and simple investment strategy (Arnold, 2018). 

Index funds quite simply track an index (Vanguard, 2018), without actively trying to pick winning 

stocks. Contrary to most other investment strategies, the index funds do not try and beat the market 

and acknowledges that it is quite difficult to beat the market in the long term. An index fund is thus 

a bet on market efficiency. The Vanguard S&P 500 is the most renown index fund, and consequently 

provide the exact same return as the S&P 500, less fees. Index funds are commonly required to closely 

follow their benchmark. A fund with an active share under 20 percent is referred to as an index tracker 

(Cremers & Petajisto, 2009). Therefore, an investor investing in an index fund will be fully satisfied 

with a return equal to the market return, less costs (Sparinvest Index, 2019). 

There are several advantages to investing in index funds. Firstly, index investing is considered to be 

much cheaper than active investing. Index funds are rule-based, and do not require professional 

analysts who try to obtain above average returns in the pursuit of alpha. Contrarily, index funds only 

require a few well-trained individuals who are able to make sure the portfolio mirrors the 

benchmarking index. Resultingly, the management costs are significantly lower when compared to 

active investing (Thune, 2018). Active investors commonly take as much as 100 bps in fees, while 

the fees of index funds typically are as low as 10 bps (Ibid.), or even free (Rosenbaum, 2018). This 

influences the long-term aggregate return of investors quite significantly, as the compounding interest 

will be higher. Index investing also provides investors with diversification across industries, markets 

and asset classes. Investors are thus less exposed to unsystematic risks (Bodie, Kane, & Marcus, 2014, 
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pp. 262-264). Lastly, index investing also mitigates most of the biases of active investing, because 

index funds are strictly rule-based. 

 

1.1.1 The Importance of Cost 

Passive investing is not as popular an investment strategy in Denmark as in the US. In 2016 passive 

funds accounted for a third of mutual funds’ total assets in the US (Marriage, 2016), as opposed to 

only 10 percent a decade ago (Sparindex, 2018). This is quite high when compared to the 7,4% 

invested by the Danish index funds in 2017 (Andersen, 2017). Moody’s (2017) projects that the 

passive market share will surpass the active in the US by 2024. Despite the fact that passive 

investment funds have a rather small slice of the Danish market, the growth here has been quite high 

in recent years (Sparindex, 2018). The trend is largely due to the increased focus on the active funds’ 

high costs. The growth has come simultaneously with an increase in the total capital inflow to mutual 

funds. In 2018 a total of approximately 2.100 billion Danish Kroner was invested in mutual funds, 

which is a drastic increase from the 800 million invested in 2010 (Finans Danmark, 2018). The market 

has as such seen as impressive growth of more than double in the past 8 years. 

The importance of costs cannot be overstated. Bernicke (2011) published a great article in Forbes 

discussing the high costs of mutual funds. He found that the average American mutual fund charged 

an average of 4,17% in total costs a year, including the hidden costs, which clearly illustrates the 

importance of hidden fees. While most mutual funds clearly state their expense ratios and transaction 

costs, no one accurately clarifies the hidden costs associated with cash drag and taxes (Ibid.). Cash 

drag is the cost of not having all of the capital in the mutual fund invested and is a very difficult cost 

to estimate. Cash is often kept at hand by the mutual fund to maintain liquidity and to pay fees to the 

mutual fund’s owners and employees. As such the investors in the mutual funds are paying fees on 

100% of their invested capital, but they are essentially only acquiring interest of 90-95% of their 

invested capital. The compounding effect is quite important, and as such fees play an imperative role. 

Let’s put this into perspective. Say you have invested $100,000 in a mutual fund and pay 4,17% in 

fees every year. The mutual fund is able to get you an average rate of return of 7% per annum. 

However, as you pay 4,17% in fees your return is actually only 2.83%. With a 40-year horizon, the 

end balance is roughly $610.000. Compared to the Vanguard S&P 500 index fund with 0,07% in 

yearly costs it is however quite expensive. With the same 40-year horizon, the end balance would had 
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been approx. $2.917.000 instead. Simply because of a lower cost structure, the index fund will have 

earned 5x the return of the mutual fund. 

It is extremely relevant not only to keep an eye out for the realized return of the different funds, but 

also the costs, as they play an essential role. 

 

1.2  Research Question 

This paper aims to elaborate upon the already extensive literature of active vs. passive investing. 

Answering the following research question will help clarify, which investments strategy is superior 

to the other. 

Research Question 

Are the 11 Danish active mutual funds able to outperform the benchmarking index, the S&P 500, 

on a risk-adjusted basis? 

 

Sub-questions: 

1) Do the choice of risk-free rate or beta have any effect on the results of the performance 

analysis? 

2) Are the 11 selected active mutual funds able to utilize market volatility as a means to obtain 

abnormal returns? 

 

 

1.3 The Structure of the Paper 

The disposition of the paper will be explained below to provide an overview of the sections of the 

thesis. 

Already presented, the introduction explains the subject of passive vs. active investing and describe 

the problems thereof. The research question is presented and used as the core of this thesis. The 

delimitations of the paper will be explained in the following section. 

The term ‘mutual fund’ will be explained, and the pros and cons of investing in such a fund will be 

presented in chapter 2. 
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Chapter 3 describes, discusses and criticizes key central theoretical theories and empirical studies of 

financial academic literature. The discussed theories are all deemed relevant for the performance 

analysis. Chapter 4 will then present and discuss the five chosen performance measures and their 

underlying assumptions, which are at the center of the analysis. 

The methodology section explains the scientific method and research paradigm used in the paper. It 

serves as an introduction to chapter 6, which explains the data selection and descriptive statistics. The 

chapter will introduce the mutual funds through descriptive statistics and explain how I chose the 

selected mutual funds, the benchmarking index and the risk-free rate. Chapter 6 will also introduce 

the volatility index (VIX), which is later used to analyze whether the mutual funds are able to produce 

abnormal returns during periods of high volatility. 

At the core of the thesis lies chapter 7, the performance analysis, where I analyze the performance of 

the 11 mutual funds and compare them to the benchmarking index, the S&P 500. The analysis is built 

on the literature review and research methodology. The mutual funds’ market timing abilities will 

also be analyzed. I will then, in chapter 8, perform a couple of robustness tests to make sure my results 

are robust. 

I will later elaborate and compare my findings to previous literature and empirical results in chapter 

9. I will then conclude the thesis by summarizing my findings comprehensively in order to convey a 

sense of completeness in chapter 10. The thesis will then end with chapter 11, which will describe 

the implications for future research. 

 

1.4 Delimitations 

This paper is delimited to analyzing the performance of 11 carefully selected Danish active mutual 

funds. I will analyze the historical returns of the mutual funds from the beginning of 2006 to the end 

of 2018. I have collected monthly data for each of the mutual funds, the chosen benchmark and the 

VIX alike. 

I will not look into any other possible indexes that the private investor could have chosen to invest 

into. Likewise, I will not look into any mutual funds other than the selected mutual funds, regardless 

of the investor’s ability to choose additional funds. 

The theoretical background section will only enlighten upon relevant theories and empirical studies. 

A theory or study is deemed relevant if it is required to understand the conducted analyzes. The 
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performance measures used in the analysis are purely based upon the Capital Asset Pricing Model 

(CAPM). This is preferred to maintain coherence and obtain clarity in the results. 

The thesis does not take the investor’s economic situation into account, nor does it account for 

other/additional risks he may undertake. 

This thesis does not take any tax matters into account. This also include any special cases, that mutual 

funds or private investors may have. Assuming everyone has the same tax rate, it does not make any 

difference whether we look pre- or post-tax. The results would be the same, but the sums of a post-

tax analysis would be slightly lesser. 

The analysis lastly assumes there are no transaction costs associated with investing in the active 

mutual funds. 
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2 What is a Mutual Fund? 

As mutual funds are at the core of this thesis, it is quite relevant that there is a common understanding 

of what a mutual fund is, and what it does. In this chapter, I will describe the pros and cons of investing 

in a mutual fund. 

A mutual fund is a professionally managed investment portfolio, which may consist of multiple asset 

classes (Simon J. , 2019). A mutual fund can be thought of as a basket of goods, which can consist of 

stocks, bonds, real estate and commodities. The mutual funds collect the investors’ inflow of capital 

and put them into a single portfolio invested in predefined asset classes. The investor will own a 

proportion of the mutual fund equal to his contribution of capital. 

There are two ways to invest in a mutual fund (Morningstar, 2009). An investor can either choose to 

buy an already existing trust share certificate from an existing owner of the fund whom wishes to sell 

his ownership share. Otherwise, the investor can choose to invest directly in the fund, by creating a 

new trust share certificate. By creating a new trust share certificate, the net asset value of the fund 

increases. The owner of the new certificate will then own part of the mutual fund proportional to his 

investment of the total portfolio (Ibid.). 

The benefits of investing in a mutual fund are: 

• Diversification: Mutual funds typically spread their investments across multiple markets, 

segments and businesses. Therefore, the idiosyncratic risks associated with each asset is 

minimized (Shriber, 2018). 

• Professionally Managed: It can be quite beneficial for individuals without great know-how of 

the stock/financial markets to invest in mutual funds. Mutual funds are managed by 

professionals who are dedicated to help investors receive the best return on their investment. 

• Convenience: It is easier to monitor just one/a few mutual fund investments than a large range 

of securities. Investing in mutual funds is ideal for people who do not have the time to micro-

manage their portfolios (Smith, 2019). 

• Liquidity: Mutual funds are often traded quite frequently. Although, they are not as frequently 

traded as stock, they are still considered very liquid assets (Nasdaq, 2019). 

• Affordability: Mutual funds are a cheap way to invest in a lot of assets. Mutual funds typically 

own hundreds, if not thousands, of stocks. This is a very affordable way to invest, contrary to 
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owning every stock yourself. So, instead of waiting for enough capital to buy higher cost 

investments, everyone can get into the market right away (Ibid.). 

• Economies of Scale: Mutual funds can take advantage of their large size and buying power 

and therefore significantly reduce the transaction costs for investors. When buying a mutual 

fund, investors are able to diversify their portfolio without being charged commission fees 

multiple times (Ibid.). 

• Regulated: Danish mutual funds are constantly being monitored by The Danish Financial 

Supervisory Authority. Investors are thus sure, that the mutual funds do not run away with the 

money, and there is a sense of security in investing in these funds (Morningstar, 2009). The 

mutual funds also have to publicize certain key figures like the yearly cost (ÅOP), active 

share- and tracking error (Finanstilsynet, 2016). 

Despite the abovementioned pros, there are several cons associated with investing in mutual funds. 

They include, but are not limited to: 

• No control: Although, the mutual fund will have to comply to certain rules and pre-determined 

investment strategies, the investor does not have any control over the portfolio holdings. 

• Returns are not guaranteed: The investor is not guaranteed a return on his investment. 

• Fees and expenses: The professional managers will not be overseeing the investment for free. 

Not only will the investor have to pay a management fee, but also a “load” (fee of entering 

and exiting the fund) and brokerage fees (Shriber, 2018). 

• Over-diversification: There are several benefits of diversification, however there is a 

decreasing return to scale. Investing in too many firms and sectors may cause more downside 

than upside, as the costs increase proportionally to investments made (Nasdaq 2, 2019). 

• Cash drag: Mutual funds maintain a certain amount of money in cash to maintain liquidity for 

future investments and for investor redemptions. However, the investors still have to pay fees 

on these cash reserves, because the fees are based on the fund’s total AUM (Smith, 2019). 
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3 Theoretical Background 

In this section, I will elaborate upon essential financial concepts and literature. The subsequent 

analysis and discussion will be based upon the knowledge provided here. I will discuss the efficient 

market hypothesis to present different ways to interpret the financial markets. I also discuss which 

biases (active) investors are influenced by and exposed to. I will then lead the discussion towards risk 

and reward and describe the differences between systematic and unsystematic risk. 

 

3.1 The Efficient Market Hypothesis 

In this section, I will describe the efficient market hypothesis (EMH). The idea of index investing can 

be derived from the belief of high market efficiency, and the belief that markets cannot be beaten in 

the long term. As such, it is very interesting to look into the literature of market efficiency. 

Fama (1970) originated the idea of the three types of market efficiency. The EMH describes how 

security prices adjusts according to three different information subsets. The idea is, that the market is 

truly efficient, when the market reflects all available information (Ibid.). The market therefore 

provides unbiased estimates of the underlying assets, and it is assumed that all investors are value-

maximizers (Basu, 1977). Fama’s (1970) now seminal paper on market efficiency is one of the most 

widely cited and critiqued papers in all of financial literature. The EMH hypothesis is likewise one 

of the most widely tested papers, and while most scholars have found consistent data to Fama (Jensen, 

1978) some opponents of the EMH strongly disagree. Opposers believe complete rationality cannot 

be attained. As such they look to behavioral finance to explain market anomalies. 

The weak form EMH suggests, that the price of an underlying asset fully reflect all historical price 

information. Historical data points and estimates will not be of aid, as it is said to already be fully 

reflected in the market. It is therefore impossible to estimate future earnings/prices based on historical 

data and/or technical analysis, because the prices will follow a random walk. The weak form EMH is 

also said to have no memory (Titan, 2015). Fama (1970) found proof of short-term correlation 

between stocks in the Dow Jones Index in 1957-1962. He was however only able to explain 36% of 

the price changes. As such, his evidence was consistent with his theory of the weak form EMH. Not 

all researchers agree with him though. Lo & MacKinlay (1999) suggested the idea of momentum, and 

later proved that short-term correlations are non-zero. This is inconsistent with the weak form EMH. 

However, when taking a more long-term view it appears that there is a reversal as well, as proved by 
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Debondt & Thaler (1985). They argue that markets tend to both over- and underreact. The long term 

past winners become losers, and past losers become winners. This means that investors can possibly 

make a superior return by going long on the losers and shorting the winners (Jegadeesh & Titman, 

1993). This is in strict violation of the weak form EMH. It is evident that there is no clear conclusion 

as to the validity of the weak form market efficiency. As a result, it remains the most contested. 

The semi-strong form builds on the idea of the weak form. The semi-strong form suggests that all 

underlying assets reflects all available public information (Fama, 1970). It is implicit, that any new 

information made public is reflected in the market immediately after the publication. It is impossible 

to obtain abnormal returns without having access to non-public information. Any and all fundamental 

analysis is therefore irrelevant. As it is against the law to trade on insider information, it should be 

impossible for all traders to have an advantage in the market and obtain abnormal profits. Many 

researchers have conducted event studies to test how fast the market reacts to new information 

(Campbell, Lo, & MacKinlay, 1997). Interestingly, Ball & Brown (1968) proved that the price of the 

underlying assets ‘drift’ into place, before later returning to a random walk. This was done by testing 

the post-earnings announcement drift of companies’ stock prices. Ball & Brown (1968) was able to 

show that the market is slow to react to new information. The market is therefore inefficient, and 

resultingly the semi-strong EMH does not hold. This has later been confirmed by Brandt et al. (2008) 

and Debondt & Thaler (1985). There seem to be a consensus, that investors cannot base their decision 

making upon all available information in the market. Resultingly, the market does not seem to support 

the semi-strong EMH. 

The strong form suggests that all public- and private information are reflected in the market. This 

implies that it is impossible to achieve abnormal returns altogether, even through insider trading 

(Brealey, Myers, & Marcus, 2015, pp. 219-220). This is consistent with the notion, that few investors 

seem to be able to beat the market over a longer period of time (Ibid.). Several scholars and 

newspapers have written about the fact, that 99% of actively managed US equity funds fail to beat 

their benchmark, after fees, over a 10-30 year period (Newlands & Marriage, 2016). The strong form 

EMH has however been disproven on several occasions. Both the benefit of having access to internal 

information (Chowdhury, Howe, & Lin, 1993), and the possibility of reaping superior returns thereof 

(Petit & Venkatesh, 1995) have been proven. It was shown that insiders are able to discern mispricings 

in their firms’ securities (Chowdhury, Howe, & Lin, 1993). This invalidates the strong form EMH. 
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There is no consensus regarding any of the three forms (Titan, 2015). Although, both the semi-strong 

and the strong form EMH has been disproven empirically. However, scholars and the empirical 

evidence seem divided between the weak form EMH and the idea of the random walk (Ibid.). 

Arguably, it would be beneficial for passive investors if the strong form holds, as no one would be 

able to beat the market. If the stock market, however, is semi-strong or weak it could be beneficial 

for the active investors, as there is a possibility to achieve abnormal returns. 

All three forms of EMH has been discussed considerably throughout the years, and scholars have 

been known to disagree strongly with the theories provided by Fama (1970). Other meaningful 

scholars and articles regarding the EMH will be briefly explained below. 

Malkiel (1989) explains how the volatility in the market can cause unanticipated macroeconomic 

changes. As a result, thereof, the stock market cannot always be deemed efficient (Ibid.). 

It could be argued, that some of the larger companies are efficiently priced in accordance with either 

the weak or the semi-strong EMH. This is because they are among the most traded, analyzed and 

publicly monitored companies in the world. This is arguably false, as was shown by the financial 

crisis of 2008 (Engsted, Larsen, & Møller, 2011, p. 2). The financial crisis clearly showed that there 

are several irrational investors, speculative bubbles, institutional- and legislative barriers etc. which 

continuously makes the market inefficient (Ibid.). 

Basu (1977) believed that a firms’ price-earnings (P/E) ratio was a great indicator of the future 

investment performance. He found that, on average, low P/E portfolios have outperformed portfolios 

with high P/E assets. He argues that low P/E portfolios also earns a higher absolute and risk-adjusted 

return, falsifying the EMH. 

Banz (1981) takes it a step further. He disproves several scholars, including Basu’s (1977) findings, 

and argues, that there is no theoretical foundation for the argumentations against the EMH. He shows 

how Basu’s (1977) test is just a simple proxy for size. It turns out that longevity is of great importance. 

The market efficiency is not disproven, but it is evidenced that the pricing model has been mis-

specified (Banz, 1981). 

Fama (1991) later introduced a sequel to his original idea of the efficient market. He explains how 

temporary inefficiencies can arise in the market. Short-term periods of mispricing’s will undoubtable 

occur and continuous market efficiency is unlikely. The market anomalies will be quickly exploited 
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by professional traders, however, and the market should not stay inefficient for longer periods of time 

(Ibid.). 

In the following section I will elaborate upon behavioral finance. The scholars of behavioral finance 

are generally strong opposers of the EMH framework, as they believe investors are far from rational. 

Based on the theories and empirical evidence stated above, the global stock market can be deemed 

decently effective. However, the weak form and the semi-strong form EMH are both evident in the 

market. As a result, there is a possibility for active investors to achieve abnormal returns in the market. 

 

3.2 Behavioral Finance & Market Anomalies 

Passive investing relies heavily on market efficiencies. Active investing on the other hand relies on 

market inefficiencies and the investors’ abilities to exploit anomalies in the market. This section will 

look into behavioral finance, which is the opposing view to the EMH. I will explain how market 

anomalies can arise from psychiatric biases that investors get exposed to while pursuing an active 

investment strategy. Behavioral finance contests the pillars of rational choice (Becker, 1976), that 

investors are rational and have consistent preferences, that they maximize their expected utility, and 

make consistent independent decisions based on all available information in the market. As such, 

behavioral finance challenges the fundamental assumptions of neoclassical theory. 

At its core, behavioral finance suggests that people are irrational and subject to institutional biases. 

Resultingly, prices might deviate from their fundamental value because investors are not 100% 

rational 100% of the time. Brealey, Myers & Marcus (2015) explains that these biases are especially 

shown in investors’ attitude towards risk, belief about probabilities, and sentiment. It has been proven 

that investors tend to sheer away from risky behavior to avoid incurring losses. Prospect theory, which 

was proposed by Tversky and Kahneman (1979), explains how losses cause greater emotional impact 

than the equivalent amount of gain. This is also known as loss aversion. Suboptimal investments may 

follow. 

A similar bias is overconfidence (Brealey, Myers, & Marcus, 2015, p. 224). Most investors believe, 

that they are better than the average investor. Investors have a tendency to project recent experiences 

into the future, believing that recent events are more probable of happening again in the near future. 

This is called ‘irrational exuberance’ and is used to explain how investor enthusiasm drives asset 

prices up to levels that are not supported by reason (Shiller, 2006, p. 1). This is highly relatable to 
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sentiment (Brealey, Myers, & Marcus, 2015, p. 225), which concerns investors’ general level of 

optimism and pessimism about the economy. Lee, Schleifer and Thaler (1991) explain how the 

difference between the price of a fund and the value of its underlying assets can be used as a proxy 

for investors’ sentiment about the economy. 

In order to beat the market, active investors need to make proficient decisions on a continuous basis. 

It is therefore quite valuable to look into how people make decisions. Behaviorists believe there are 

two ways to make a decision. Reasoning (1), is the intuitive ‘gut reaction’ way of thinking 

(Kahneman, 2003). People spend the majority of their time in system 1, which is mostly effortless 

and fast, and is prone to biases and heuristics. It commonly leads people into making suboptimal 

decisions. This can help explain why some asset prices may deviate from their fundamental value. 

Intuition (2), on the other hand, assumes that people can make deliberate and thoughtful decisions 

(Ibid.). It is based on the theory of bounded rationality put forth by Herbert Simon (1982). Bounded 

rationality assumes that people, and consequently investors, cannot account for all of the information, 

which is available, because we are bound in time and thinking capacity. Bounded rationality 

invalidates the idea of homo economicus. 

In a recent study Kumar & Goyal (2015) employed a systematic literature review in order to assess 

the existing literature on behavioral biases. They suggest, that people are especially prone towards 

four specific biases. Overconfidence (1), which entails people being too enthusiastic in regard to their 

own knowledge, skills and abilities. It has been proven, that investors tend to become overconfident 

and engage in excess trading (Odean, 1999). People likewise tend to ascribe gains to their own 

superior abilities instead of luck (Ackert & Deaves, 2010). As a result of the excess trading, the 

realized gains are not sufficient to cover the transaction costs (Ibid.). The disposition effect (2) is yet 

another important behavioral bias. Investors are more willing to sell the winning stocks and holding 

on to unsuccessful stocks (Kumar & Goyal, 2015; Odean, 1998). Herding (3), conserns group 

behavior, wherein investors tend to follow the herd by imitating the judgment of others. Rational 

investors may start to behave irrationally by following other investors’ judgment/decisions. Lee et al. 

(2004) brilliantly show how individual investors may be especially prone to herding, as they follow 

the decisions of noise traders. Home bias (4), relates to individuals who prefer to trade/hold stocks in 

domestic companies rather than foreign assets. 

As a result of these behavioral biases anomalies have arisen in the market. An interesting anomaly is 

the idea of the “short-term momentum, long-term reversal”. It entails that past winners tend to 
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overperform in the short-term but will eventually start to underperform in the long term (Debondt & 

Thaler, 1985). Debondt & Thaler (1985) proclaimed, that prior losers overperformed the prior 

winners by 25% after just a 36-month period. Conversely, Jegadeesh and Titman (1993) found that 

there is momentum in stocks over a 3- to 12-months period. That means, that past winners will 

continuously outperform in the future. Another interesting anomaly, which impacts index investors, 

is that ratios greatly influences future returns. It turns out that if a firm has a high book-to-market 

equity, price/earnings, and cash-flow to price, it is an indication of poor past growth (Lakonishok, 

Shleifer, & Vishny, 1994). Resultingly, the market will realize that the price of the stock is 

underpriced, which will cause an overreaction. The companies with high ratios will thus deliver 

higher future returns. Only active investors will be able to utilize this anomaly, as passive investors 

are unable to adjust their portfolio holdings. 

 

3.3 Efficiently Inefficient 

Recently, Lasse Heje Pedersen (2015), in his book ‘Efficiently Inefficient’, presented a theory in 

which he tries to unify the two concepts, EMH and behavioral finance. Pedersen (2015) argues that 

there is a trade-off between the efficiencies. He argues, that it is impossible for everyone to get an 

abnormal return in the market because it is not 100% efficient, yet it is possible for a select few active 

investors who has a comparable advantage to their peers. The true dilemma lies within the relation 

between information and efficiency (Ibid.). EMH argues that active investors must be able to 

incorporate all available information in the market. This is however extremely costly. As a result, 

active investors will only trade and act upon information as long as they are compensated for it. This 

entails that investors may trade on incomplete information, thereby possibly missing out on a higher 

return. This makes sense rationally, if the costs of acquiring the excess information is higher than the 

return attained thereof. Pedersen (2015) calls this the ‘efficiently inefficient market equilibrium of 

information’. 

This is extremely thought-provoking as it explains how both some active and passive investors are 

able to be successful. You have to be both skilled and knowledgeable in order to take advantage of 

the anomalies in the market and prove yourself successful as an active investor. However, people 

without a comparative advantage can still obtain a great return by investing passively. As such, neither 

investments strategy or empirical theory is superior according to Pedersen (2015). 
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3.4  Beating the Market 

I will briefly elaborate upon the notion of beating the market, which for many years have been debated 

among both financial scholars and investment professionals. This is greatly important, as I am testing 

whether active mutual funds are able to beat the market, and so looking into the already existing 

literature could be enlightening. Arguably, if investors believe that the EMH holds, then investors 

should not be able to beat the market consistently which is, however, not always the case as proven 

by the scholars of behavioral finance. There is a general notion, that it is quite difficult to beat the 

market consistently over a longer time-period. 

As previously stated, active investing can be considered as a zero-sum game, before costs (French, 

2008), as a gain for one investor all else equal has to be the loss for another. When including costs, 

investing becomes a negative sum game, which costs investors large amounts of money. The only 

clear winners are the banks (Reuters, 2018), who profits greatly through large fees and commissions 

paid by the investors. These transaction costs have quite a significant influence on investors. 

Samuelson (1974) was the pioneering scholar who proved, that investors cannot beat the market 

consistently. This has been proven many times over in the past decades (Samuelson, 1974; 

Buttonwood, 2017; Fontinelle, 2019; Buffet, 2018). Another interesting scholar is Carhart (1997), 

who argues that the superior performance, which is achieved by a select few mutual funds, can be 

explained by ‘the hot hand fallacy. He argues, that momentum is what drives mutual funds’ greatness, 

and that mutual funds cannot consistently beat the market through the fault of their own. Fama and 

French (2010) found consistent results, and show that only a handful of mutual funds are able to 

provide a benchmark-adjusted return, which is high enough to cover their fees. Even fewer funds are 

able to provide a respectable return. They show that performance is inconsistent, and are unable to 

conclude whether superior performance is based on luck or skill. Kosowsky et al. (2006) does 

however find some controversial results. They find that a minority of stock pickers are able to pick 

stocks well enough to cover their large fees. The alpha of these investors are both superior and 

consistent (Ibid.). 

 

3.5 The Effects of Index Investing on the Market & the Price Discovery Function 

In order for the EMH theory to hold the price discovery function must be efficient. The function of 

price discovery is to make sure that new information is properly and quickly incorporated into the 

price of the stocks (Bunzel, et al., 2017). Bleiberg et al. (2017) argue that price discovery is greatly 
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influenced by the wisdom of the crowds. It relies on a diverse group of individuals who can fairly 

price the stocks based on their heterogenous beliefs. Two conditions must be met in order for crowds 

to be wise: (1) People need to have different opinions and beliefs in regard to what the assets are 

worth, and (2) the opinions need to be independent. Conversely, a loss of diversity may create fragility 

and the possibility of anomalies arising in the market (Ibid.). This is referred to as ‘madness of the 

crowds’ (Mackay, 1841). Arguably, index investing may cause there to be fewer stock pickers, 

resulting in less liquidity and a worse price discovery function (Bleiberg, Priest, & Pearl, 2017). 

Israeli, Lee, and Sridharan (2017) find in their study that an increase in ETF ownership leads to higher 

transaction costs and fewer benefits from acquiring information. They show, that an increase in ETF 

ownership is associated with: (1) higher trading costs, because the bid-ask spread increases, (2) the 

‘stock return synchronicity’ increases, which explains whether a stock’s volatility is caused by the 

general market, and (3) a decline in the number of firms covering stocks (Ibid.). They show that index 

investing reduces the number of noise traders and increases the costs of being an active investor. As 

a result, the market becomes less efficient due to the lower analyst coverage. This can only be 

countered by a decrease in the cost of acquiring information and lower transaction costs (Liu & Wang, 

2018). 

It is, however, not only bad news. Black (1986) argue that noise traders are especially prone to 

heuristics and biases. Therefore, it can be quite beneficial to the market if they are removed, as they 

may cause mispricings. Delong et al. (1990) explain that the market becomes significantly more 

efficient when the number of noise traders decreases. This could mean, that as index investing 

increases, the markets become more efficiently priced. This does assume, that professionals are better 

price setters, which has no empirical foundation. 

No definitive conclusion has been reached on index investing’s impact on market efficiency. Some 

anomalous findings have emerged though. Petajisto (2010) finds that stocks which are included in 

the S&P 500 or the Russel 2000 see incredible stock price increases of 8.8% and 4.7% respectively. 

He finds similar decreases when stocks are excluded from the index. A similar finding is shown by 

Belasco et al. (2011) who find that stocks for firms included in an index are overvalued compared to 

their industry peers. They argue, that the increasing trend of investing in index may lead to the price 

of stocks deviating from their fundamental value. This can be exploited by arbitrageurs, which may 

help the stocks revert back to their original value. However, these anomalies seem to show that index 
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investing does influence market efficiency. It should be noted, however, that for this to be valid, you 

have to believe that the markets can become inefficient. 

Index investing also seem to greatly influence both the innovation and the liquidity of companies. De 

Planta (2017) argues, that as long as index investing gives the best aggregate return, then private 

equity and venture capital investors will be unwilling to invest their money in risky projects. This 

implies that most innovation henceforth would come from large-cap firms instead of small-cap firms. 

This could deter creative destruction (Schumpeter, 1942), and it means that resources are no longer 

used optimally. Pisano (2015) elaborates upon this by stating, that innovation would stem from 

routine activities and not occur from disruptive or radical innovation strategies. Malkiel (2016) argues 

that active investors will be the counter-part to index investing. Active investors should be able to 

take advantage of the mispricing’s, which could occur from index investing. Therefore, a world with 

100% index investing could never exist. 

Gannon (2017) takes it a bit further and argues that private equity and venture capitalist investors will 

have more opportunities in a market with more index investors. They should be able to focus on 

small-cap firms and be able to obtain superior returns if/when the market becomes inefficient. It could 

be argued that active investors are able to balance out the increase in index investing and provide 

more capital to innovative firms. 

 

3.6 The Consequences of Indexing 

Index investors does not take the fundamental value of the underlying asset into account when 

investing. As such, when investing in index funds, the fund must increase its investment in all of the 

underlying assets. Likewise, when investors exit the index fund, the fund must sell parts of all of the 

underlying assets. This rule-based approach can have detrimental implications for diversification, 

correlation and the construction of the portfolio itself. 

Wurlger (2011) finds that when a stock is included in an index, the correlation between that stock and 

the rest in the index goes up dramatically. This makes sense intuitively, as an index is commonly 

traded. However, the result thereof should indicate that the stock is more influenced by systematic 

risk than idiosyncratic risks. This could result in the underlying assets’ prices deviating from their 

fundamental values. This should make it easier for active investors to achieve superior returns in the 

market. A similar study conducted was by Sullivan and Xiong (2012) who confirms, that as the 
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proportion of index investing increases, the correlation between those stocks increase. They imply 

that diversification in an indexed world has an increased importance. They measure this by looking 

at the beta of the stocks and show that it has increased significantly with the rise of indexing. Beta 

shows the correlation between assets and the associated systematic risk in the asset. Indexing thus 

results in not only an increase in correlation between assets, but also increases the overall risk in the 

markets. Systematic risk cannot be diversified away, and all investors are thus more exposed to 

macroeconomic conditions. This, conversely, makes it more difficult for active investors to beat the 

market (Sakoui & Kaminska, 2010). 

Most index funds follow the value-weighted model, where each stock is invested in proportion to its 

market value. The value-weighted model can be quite beneficial as it helps the index funds keep costs 

low and adjust to the volatility in the market with ease (Brown A. , 2018). It does however have quite 

a few disadvantages for investors. When investors invest in an index, the investors’ capital will be 

invested based on the businesses market capitalization. Therefore, the larger companies will have a 

larger inflow of capital and will increase in value faster than lower cap firms. Investors will be more 

exposed towards those firms. The value-weighted index method may decrease the value of 

diversification (de Planta, 2017), because the large firms attract capital regardless of their 

performance. Likewise, as many of the large-cap firms are subject to the same types of risk, the 

investors are unable to diversify it away. Arguably, the amount of systematic risk will increase. 

There is a lot of danger in letting index investing becoming the norm. Index investing allows for 

misallocation of capital and stock prices deviating from their fundamental values. Should a 

monopolized investment flow arise it could result in the destruction of price discovery and cost of 

equity (de Planta, 2017). Fama & French (1992) clearly show that firms with a high book-to-market 

value are overvalued and will underperform in the long term. This means that index investors are 

overexposed to overvalued companies and underexposed to undervalued companies (Brown A. , 

2018). Worst case, index investing may result in a global catastrophic event; an index bubble. 

If the value-weighted approach is dangerous from a market perspective, would the equally-weighted 

index then be safer, or able to achieve a superior return? Brown (2018) finds in his studies that an 

equally-weighted index of the S&P 500 would have returned on average 10.2%, compared to the 

8.2% which was achieved using the value-weighted approach. This aligns with the study by Fama & 

French (1992), as a larger fraction of the investments will go to the firms with a low book-to-market 

value. Brown (2018) argues, that it is not quite enough. Implementing an inverse market-cap 
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investment strategy would prove superior. He shows, that the S&P 500s average annualized return 

using the inverse investment method would be 11.4%, and that the inverse-weighted method 

outperforms both the value- and equally-weighted index. The study, however, only looks at the 

returns of the index and does not take the risks associated with such an investment strategy into 

account. Therefore, it cannot be entirely relied upon; while it is thought-provoking. 

 

3.7 Risk & Return 

Within the classical empirical financial literature, there has been a lot of discussions with regard to 

risk vs. return. There is a general consensus, that there should be a positive correlation between risk 

and return, although, there is one caveat. There is little to no guarantee that taking on more risk will 

result in a higher return. The risks associated with the return on an investment can generally be 

thought of as lying on a spectrum. On the low-risk end, there is the 10-year government bonds. On 

the high-risk end, there is equity investments. It is important to understand, that undertaking more 

risk does not necessarily equal a higher payoff, but investors investing in more risky 

projects/companies do expect a higher return in order to be compensated for taking the extra risk. As 

such, by investing in riskier companies, the investor’s expected return will increase. 

 

3.7.1 Return: How To 

A financial return shows how much money was made or lost on a given investment. A return can be 

shown nominally, in dollar terms, or as a percentage derived from the total amount invested. The 

return of an investment can be calculated simply as shown in Formula 1. The only data required to 

make this calculation is the amount invested and the ending balance of the investment. 

The formula is however too simple to use in practice if we need to calculate mutual funds’ returns. 

This is because the formula does not take the costs of the mutual funds into account. They need to be 

subtracted to give the full picture of the mutual funds’ performance. Similarly, dividends and similar 

payouts need to be included in the return calculation. 

The return of a portfolio is the weighted average of returns of each of the underlying assets (Brealey, 

Myers, & Marcus, 2015, p. 341), with the weights equal to the proportion of the portfolio invested in 

each asset (Ibid.). The calculation is shown in Formula 2. 
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3.7.2 Risk: How To 

I briefly mentioned that investors should be compensated for taking more risk. This is shown by the 

risk premium that investors receive for holding risky assets. As such, the average return for risky 

assets are higher than those of low-risk assets. It is critical to understand how to calculate the riskiness 

of an asset and a portfolio. It is equally, if not more, important to know how to mitigate these risks. 

The return of an asset itself does not give a clear picture of whether it has been a good investment. 

The return of an asset has to be linked with the amount of risk undertaken. The risk-adjusted return 

thus has to be calculated in order to provide a clear indication of profitability. 

Investment risk is highly dependent on the dispersion (spread) of possible outcomes. The typical 

measures quantifying this are the variance and standard deviation. Standard deviation is an expression 

of how much each asset in the portfolio deviates from the mean value of the portfolio (Helveston, 

2016). The variance is defined as the ‘average value of squared deviations from the mean’ (Brealey, 

Myers, & Marcus, 2015, p. 334), and is also a measure of volatility. The standard deviation and the 

variance are great measures, which show why not all returns are created equal (Helveston, 2016). 

Two mutual funds can have identical returns, however the mutual fund with the highest volatility will 

also be the riskiest, as is thus not as attractive an investment vehicle. 

To adjust for the risk, investor’s typically look to the risk-adjusted return of a portfolio. It is, however, 

not enough to simply look at the sum of the asset’s variance (risk). The investors have to calculate 

the asset’s covariance and correlation. The calculations are shown in Formula 3 & 4. 

The less independent two assets are, the closer the covariance will approach 0, while the opposite is 

true for the correlation. The higher the correlation is between the assets, the closer the covariance will 

converge towards the sum of the products’ variances. 

The correlation has a scale from +1 to -1. If the assets are negatively correlated with each other the 

assets will move in opposite directions. This effect is stronger as it gets more negative. Conversely, 

if the assets are positively correlated, the assets will move together. If the assets have a correlation of 

1 the assets are said to be perfectly (linearly) correlated. If the assets are perfectly correlated, the 

variance, and thus the risk of the assets, are not reduced by owning both assets compared to owning 

just a single one (Markowitz, 1952). 
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3.8 Risk & Diversification 

Diversification relates to buying different assets as a means to reduce the risk associated with each 

individual asset. It is a strategy, which reduces risk by spreading the portfolio across many 

investments (Brealey, Myers, & Marcus, 2015, p. 339). The main reason to diversify, is to reduce risk 

to arbitrarily low levels. As such, the exposure towards various sources of risk are reduced to almost 

insignificant levels (Bodie, Kane, & Marcus, 2014, p. 206). Diversification is thus a great way to 

reduce variability. 

The reason why diversification is such an excellent strategy is because no assets are linearly 

correlated. Diversification is best, when the returns of different assets are negatively correlated. This 

means that as one asset increases in value, the other goes down. This way, the total return of one’s 

portfolio is protected from negative market conditions. 

There exist two types of risk: Systematic and idiosyncratic risk, although only one can be eliminated 

through diversification. Systematic risk relates to the market risks such as macroeconomic-, political- 

and climate factors. The market risks influence and affect all businesses. The market risk is the reason 

why stocks, and most assets, tend to move together (have a positive correlation) (Brealey, Myers, & 

Marcus, 2015, p. 347). The systematic risk can be measured by beta. Beta is a measure which shows 

the stocks’ tendency to move in correlation to the market. Idiosyncratic risk relates to perils that are 

firm-specific. Idiosyncratic risk is diversifiable, and most investors are thus not concerned with these 

risks. 

Many scholars have shown how owning multiple stocks eliminates all idiosyncratic risks (Markowitz, 

1952; Sharpe, 1964; Mossin, 1966; Statman, 1987). Markowitz (1952) explains in his article 

“Portfolio Selection” for the first time, the relationship between risk and return. He argues, that it is 

critical to complete a portfolio with non-perfect correlating assets. The investor will in turn acquire 

diversifiable gains. The diversifiable gain comes from the notion that the total risk of the portfolio 

will be reduced, but the expected return is the same. 

As shown in graph 3.1, the idiosyncratic risks can be reduced significantly by increasing the number 

of stocks in the portfolio. The benefits of diversification are quite significant, but it is important to 

note that the effect decreases, as the number of stocks in the portfolio increases. Scholars within the 

financial literature are, however, not quite sure how many stocks are needed to completely eliminate 

the idiosyncratic risks. 
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Graph 3.1 Illustrative Depiction of the Benefits of Diversification 
 

 

Source: Corporate Finance Institute (2018) 

 

 

Ben Graham in his popularized book ‘The intelligent Investor’ (1949) argues that diversification can 

be obtained with 10-30 different stocks. Evans & Archer (1968) found that portfolios with as few as 

10 stocks had a virtually identical level of risk to portfolios with 15 stocks. Statman (1987), in 

contrast, argues, that investors need at least 30-40 stocks. Investors have, however, over the decades 

generally agreed to the ‘15-stock diversification solution’, which was made famous by Malkiel (1973) 

in his book ‘A Random Walk Down Wall Street’. 
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4 The Theoretical Background of the Performance Measures 

The theoretical section has so far described the fundamental theories within the financial literature. 

Understanding the theories is essential in order to fully comprehend the performance measures and 

empirical studies. 

I have incorporated multiple performance measures in order to obtain greater validity and robustness 

in my research. The decision of incorporating multiple measures stems from the fact that simply 

looking at the return of mutual- and index funds does not give a complete picture. 

In this section, I will first describe and discuss the underlying assumptions and theories that the 

performance measures are based upon, and thereafter introduce the performance measures, I have 

chosen for my analysis. 

 

4.1 The CAPM Model 

The Capital Asset Pricing Model (CAPM) was introduced by Treynor (1961), Sharpe (1964), and 

Lintner (1965) in the early 1960s, and later resulted in a Nobel Prize winning for Sharpe in 1990. The 

CAPM is based on the mean-variance model created by Markowitz (1959). CAPM shows the 

relationship between the systematic risk and the expected return for a specific asset. CAPM is a linear 

function that shows the covariance between the return of the asset and the market, shown by ! (beta). 

The CAPM formula looks as follows: 

"#$% =	() + ! ∗ ((- − ()) 

, where () is referred to as the risk-free rate, ! is the systematic risk of the market, and ((- − ()) is 

the market return minus the risk-free rate (also referred to as the risk premium). 

Markowitz’s idea was, that investors are risk averse, and therefore will choose different portfolios 

based on their risk and return preferences. Sharpe (1964) and Lintner (1965) added two assumptions 

to his model. Specifically, homogeneity among investors’ expectations and that all investors can 

borrow money at the risk-free rate. With these additions, the CAPM has a total of eight assumptions. 

They are as follows: 

(1) All investors maximize their utility along the efficient frontier. As such, investors only 

focus’ on their return (mean), and their risk (variance) (Elbannan, 2015) 

(2) Investors can borrow/lend any amount at the risk-free rate at any time 
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(3) All investors have homogenous expectations about the future. All expect the same future 

returns 

(4) All investors have the same time horizon 

(5) All investors have the ability to buy and sell any of their assets at any time 

(6) There are no taxes, and there are zero transaction costs associated with trading 

(7) There is no inflation, and the interest rates cannot change 

(8) Capital markets are in equilibrium. As such, investors cannot influence the prices of the 

stocks. The market is efficient 

Each assumption has been largely argued and debated among scholars for decades. It is, however, 

generally agreed among scholars, that the majority of the assumptions do not hold. I will 

subsequently, briefly discuss the more critical flaws of the model. 

The assumption, that there are no transaction fees is not correct in the real world. Every investor 

knows that there will always be a cost associated with trading, which may include the cost of currency 

exchange, transaction cost, management fees or the bid-ask spread. The most common fee paid by 

investors is the brokerage fee, and that is impossible to avoid. 

Similarly, the same logic can be applied to the assumption of a tax rate, which in practice would never 

be 0%. 

Reilly & Brown (2003) explain that it is impossible to loan/lend an unlimited amount of money at the 

risk-free rate, because investors must pay a higher rate when borrowing money, compared to the rate 

of buying government securities. Similarly, investors, as individuals, are faced with different lending 

terms and rates from the banks (Brennan, 1971). Reilly & Brown (2003) also argue that the 

assumption of homogenous expectations among investors is flawed. It is quite unlikely that all 

investors will have the same expectations about the future cash flow of businesses and the stocks 

associated with them. Investors also have different horizons in terms of their holding period for the 

stocks they own, as a day-trader’s view is quite different from that of a long-term passive investor. 

Assumption (5), which assumes all investors can buy/sell their stocks in the market and properly 

diversify their holdings, is likewise flawed. Some stocks in the market are quite expensive (e.g. 

Amazon with a price per share of $1.962 (Yahoo! Finance, 2019b)). Investors with limited liquidity 

holdings will not be able to diversify properly, as they cannot afford these expensive stocks. 
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Black, Jensen & Scholes (1972) tested whether market betas accurately explain the expected returns 

of the market. They found that the variability of expected returns is unrelated to the market beta. In 

other words, the beta does not accurately tell the future return of the assets. 

Roll (1977) later quite elaborately critiques the CAPM. He questions whether it is even possible to 

test the CAPM empirically, because the market portfolios used as proxies by scholars cannot 

accurately estimate the true market conditions. He also argues, that there will be a linear correlation 

between the market beta and the asset beta if the market is efficient. Conversely, the beta is inaccurate 

as long as the market is inefficient. Similarly, Fama & French (2004) argue, that because the US stock 

market is often used as the proxy for the entire market, the application of the CAPM is invalidated. 

Despite its obvious flaws, the CAPM is still popular and often used as the basis for modern asset 

pricing. In spite of the empirical weaknesses, the CAPM can arguably still be used in estimating the 

cost of capital, evaluating investment performances and studying events associated with the efficient 

markets (Moyer, McGuigan, & Kretlow, 2001; Campbell, Lo, & MacKinlay, 1997). 

 

4.2 The Markowitz Portfolio Optimization Model 

Markowitz, a Nobel Laureate, is the father of Modern Portfolio Theory. The theory describes how 

investors can construct a portfolio, which optimizes the expected return of the portfolio depending on 

its level of risk. In his article of 1952, he argues that there are two frontiers (Markowitz, 1952). The 

first frontier is called the minimum-variance frontier of risky assets, which reflects the lowest 

available variance that can be attained for any level of expected return. All independent assets will 

have a variance higher than the minimum-variance frontier as a portfolio that only holds a single asset 

is inefficient (Bodie, Kane, & Marcus, 2014, p. 220). The second frontier is called the efficient frontier 

of risky assets (Ibid.) and shows the highest expected return for any level of risk. Together the two 

frontiers make up the opportunity set of risky assets. For every portfolio, that lies on the efficient 

frontier, there will always be a portfolio with the same level of risk, but with a lower expected return. 

This is why the opportunity set of risky assets is curved. 

The Capital Allocation Line (CAL) describes all the possible optimal combinations of risk-free and 

risky assets. The optimal portfolio to investors is the one lying on the efficient frontier of risky assets 

tangent to the CAL, as shown in graph 4.1. 
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Graph 4.1 Illustrative Depiction of the Capital Allocation Line 
 

 

 

Source: Bodie, Kane, & Marcus, 2014, p. 217 
 

 

 

If the efficient frontier lies on the CAL, the investor will be able to move as far up the line as he 

prefers depending on his risk preference. Moving up and/or down the line entails reallocating the 

portfolio, while retaining the same asset portfolio. The slope of the CAL explains an increase in the 

expected return for every increased unit of risk denoted by the standard deviation. Therefore, the 

slope of the CAL is also referred to as the Sharpe ratio (see section 4.5 for more information on the 

Sharpe ratio). 

The tangency portfolio, where the efficient frontier hits the CAL, consists of all risky assets in the 

world; and is known as the market portfolio. The investors risk preference determines the allocation 

of capital in the portfolio. 

It is only interesting to invest in actively managed funds if their expected return, after costs, lies on 

the efficient market line. When this is not the case, it is likely to be in the investors’ best interest to 

follow a passive investment strategy, which follows the market portfolio. 

 

4.3 The Capital Market Line (CML) 

The CAL was briefly introduced above. The line expresses the risk-return trade-off as a straight-line 

tangent to the efficient frontier. The CAL shows all possible combinations of the risk-free asset and 
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the risky assets for just one investor. The CML and CAL are exactly similar, under the assumption 

that all investors have the same investable universe, (Bodie, Kane & Marcus, 2014, p. 292), which 

would lead all investors to draw the same efficient frontiers. The CML is interesting because it leads 

all investors to invest in the same risky portfolio, namely the market portfolio (CFA, 2017, p. 347). 

The CML consists of multiple feasible portfolios. However, choosing a portfolio which lies beneath 

the optimal portfolio is not in the investors’ best interest as he could get a higher return for the same 

risk by moving up to the CML. The optimal CML is the one which is tangent to the Markowitz 

efficient frontier. Most commonly, the S&P 500 is used as a proxy for the market portfolio (Ibid.), 

and the 10-year US Treasury bond is used as the risk-free rate. In equilibrium, all risky assets will be 

in the market portfolio, because all investors will arrive and hold the same risky portfolio. The price 

of the assets within the market portfolio are said to be efficiently priced. As such, it is not profitable 

nor rational to participate in any type of speculative trading. 

Graph 4.2 Illustrative Depiction of the Capital Market Line 
 

 

Source: Bodie, Kane, & Marcus, 2014, p. 292 
 

 

The CML describes the relationship between risk and return for all efficient portfolios. The CML 

cannot, however, be used to explain the benefits of inefficient portfolios nor single assets. This is 

explained by the SML which will be elaborated upon next. 

 

4.4 The Security Market Line (SML) 

The SML is similar to the CML in many ways. The CML only applies the market portfolio to the 

efficient frontier, while the SML on the other hand applies any security, regardless of its efficiency 

(CFA, 2017, p. 411). The SML applies the CAPM to the pricing of securities. The graphical 
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representation is shown below in graph 4.3. The total risk and the systematic risk are equal for 

efficient portfolios in the SML, because those portfolios do not have any more diversifiable risk 

remaining (Ibid.). The SML shows the required rate of return needed in order for the investor to be 

fully compensated for the risk taken, and the time value of money. As the SML is the graphical 

representation of all efficiently priced assets, all assets must lie on the SML in a market equilibrium. 

If a stock has an expected return that is higher than the fair return shown by the SML, the difference 

is called alpha. 

If a portfolio is perfectly diversified, the correlation between the portfolio and the market will be 1. 

The only risk remaining, is the systematic risk, which cannot be diversified. The measurement of the 

systematic risk is explained through beta, !. This variable shows, how much the asset will move in 

correlation with the market. A portfolio with a beta higher than the market will attain a higher return 

than the market. The portfolio will however also lose more money during periods of negative return. 

The opposite is true for a portfolio with a negative beta. The beta of the market is always equal to 1. 

Graph 4.3 Illustrative Depiction of the Security Market Line 
 

 

Source: Bodie, Kane, & Marcus, 2014, p. 298 
 

 

Graph 4.3 shows a graphical representation of the SML line. It clearly shows a linear positive 

correlation between the risk (beta), and the expected return E(R). The slope is equal to the market 

risk premium. The SML line hits the y-axis, where the beta value is 0, at the risk-free rate. 
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4.5 Jensen’s Alpha 

Jensen’s alpha, also commonly referred to as Jensen’s measure, was created by Michael Jensen in 

1967 (Jensen, 1967). It is one of the most used ratios in the world. Jensen’s alpha is the average return 

of a portfolio above the predicted return of the CAPM, given the same portfolio beta and average 

market return (Bodie, Kane & Marcus, 2015, p. 840). In simple terms, it is the excess return earned 

by a portfolio compared to the return suggested by the CAPM. The excess return is represented by 

the alpha, 0.	If	the	value	of	an	asset	is	accurately	priced,	then	Jensen’s	alpha	will	be	0.	However,	
if	the	asset	has	a	positive	risk-adjusted	return,	it	will	be	positive.	Jensen’s	alpha	assumes,	like	
Treynor’s	ratio	(see	section	4.6),	 that	 the	portfolio	has	been	adequately	diversified.	 Jensen’s	
alpha	is	calculated	as:	

0 = 	 (1 − (() + !12(- − ()3) 

, where (1 is the return of the portfolio, () is the risk-free rate, !1 is the portfolio beta, and (- is the 

return of the market. 

Jensen’s alpha has been criticized quite vigorously over the years. First, it should be mentioned that 

to believe in Jensen’s alpha, one has to believe that the EMH is false. The EMH argues, that any 

excess returns a manager has obtained is due to luck or random chance, and not skill (Jobson & 

Korkie, 1984). As all securities are already perfectly efficient, it would not make sense to use Jensen’s 

alpha as a performance measure in the first place (Morris & Pope, 1981). 

Besides this, the major criticisms of Jensen’s alpha relate to benchmark inefficiency, market timing 

and statistical power. 

The first major controversy is, that the CAPM and the performance measures which is based upon it, 

requires the use of a benchmarking portfolio. It has been demonstrated by Roll (1977) and Ross 

(1977), that it is theoretically inappropriate to use Jensen’s alpha as the differences in portfolio 

performances only indicates an inefficiency in the calculation of the index’s beta. The method is thus 

influenced by the choice of benchmark (Ginblatt & Titman, 1994). 

The second controversy is a statistical bias. An investor’s (in)ability to beat the market cannot be 

measured by using Jensen’s alpha. Several scholars have proposed similar measures which captures 

timing-related complications (Grinblatt & Titman, 1989; Treynor & Mazuy, 1966), however none 

really solved the problem. Fama (1972) explains, that there are two ways in which active investors 

can beat the market. Investors can either choose specific stocks (micro-level) or try to time the market 



Active vs. Passive Investing 

 

Page 32 of 118   The Theoretical Background of the Performance Measures 

(macro-level). Fama (1972) thus criticizes Jensen’s alpha, because the performance metric only 

measures the investor’s ability to select stocks, and not their ability to time the market. 

Finally, portfolio returns are quite noisy. It is difficult to accurately detect superior performance when 

it arises. If a portfolio manager, for example, is able to obtain a 2% abnormal performance each year 

for 10 years, then the excess 2% per year will most likely not be statistically significant. This is 

because, a few funds in a sample of e.g. 200 funds will exhibit superior returns simply by chance 

(Ginblatt & Titman, 1994). This is known as the level of statistical significance. 

Despite these critique points, Jensen’s alpha is still commonly used among scholars and investors 

worldwide. 

 

4.6 Treynor Ratio 

The Treynor ratio was developed by Jack Treynor in 1966 and is often referred to as the reward-to-

volatility ratio (Treynor, 1966). The ratio shows the excess return per unit of systematic risk, rather 

than the total risk. It is thus a metric which shows how much excess return the portfolio generated for 

each unit of systematic risk. The Treynor ratio is built upon the CAPM and the SML model, which is 

why the risk of the portfolio is measured by beta. The ratio therefore has the same limitations as beta 

and the CAPM (Ambrosia, 2007). The formula is: 

4(5678(	9:;<8 = 	
(1 −	()
!1

 

, where the (1 is the portfolio’s return, the () is the risk-free rate, and !1 is the beta of the portfolio. 

This ratio accurately describes how successful portfolios are in obtaining a systematic risk-adjusted 

return to investors. Therefore, a portfolio with a higher Treynor ratio than the market’s will 

outperform the market portfolio. Conversely, a portfolio with a lower Treynor ratio will underperform 

compared to the market portfolio. The Treynor ratio is often used to assess the performance of mutual 

funds (Scholz & Wilkens, 2005). 

The Treynor ratio has, however, been criticized quite a bit. A major limitation is, that it can only be 

applied to extremely well-diversified portfolios. The ratio is an appropriate measure of a portfolio’s 

return per unit of systematic risk. However, it assumes, that the manager has diversified all of the 

unsystematic risk away (Ambrosia, 2007). Another critique point refers to the usage of beta as the 
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risk measure. As the beta only reflects the systematic risk, a dramatic increase in the Treynor ratio 

will not necessarily reflect that the risk of the portfolio might have increased dramatically as well 

(Ibid.). 

Lastly, a major flaw is that the risk metric uses historical data to make assumptions about the future. 

Arguably, this is impossible as historic data will give an incomplete picture of the real world. 

Likewise, there is a problem with the time-period dependency, which explains that risk is time-period 

dependent. While a longer time-period is less influenced by short-term crashes, it is argued that the 

entire history of the financial markets is just one time-period (Ibid.). Thus, a long time horizon is 

required to accurately apply the performance measure. 

Roll (1978) argued that it is impossible to create a true market portfolio. This is because the market 

portfolio would have to include all risky assets, also those which are not publicly traded. Therefore, 

all performance measures which are based on the CAPM will have wrong estimations of beta. 

 

4.7 Sharpe Ratio 

Sharpe (1966) developed a similar performance analysis tool almost simultaneously with Treynor 

(1966). Sharpe refers to it as the reward-to-variability ratio, which later became known simply as the 

Sharpe ratio. The Sharpe ratio is based on the CML model, where the risk is based upon the standard 

deviation. This is the essential difference between the Treynor ratio and the Sharpe ratio. Treynor 

(1966) only includes the systematic risk, while the Sharpe ratio looks at all risks associated with a 

given stock or portfolio. The Sharpe ratio divides the portfolio’s excess return by the standard 

deviation of the returns over the chosen period (Bodie, Kane & Marcus, 2015, p. 840). The formula 

is: 

=ℎ:(?5	9:;<8 = 	
(1 − ()
@1

 

, where the (1 is the return of the portfolio, () is the risk-free rate, and @1 is the standard deviation of 

the portfolio’s returns. 

The Sharpe ratio describes the relationship between the risk premium attained from the portfolio and 

the total portfolio risk, i.e. how much return is associated with one extra unit of risk. An investor 

therefore wishes the Sharpe ratio to be as high as possible. 
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The Sharpe ratio is often used by professionals to compare different portfolios, and it is currently the 

most widely used method for calculating the risk-adjusted return (Ibid.). It is useful because no 

benchmarking index is required for the analysis. Should an investor wish to compare his portfolio 

with a benchmarking index, he simply needs to calculate the Sharpe ratio for the benchmark and 

compare the two Sharpe ratios (Sharpe, 1966). A portfolio which has outperformed its benchmark 

will have a higher Sharpe ratio than the respective index. 

The Sharpe ratio has also received several points of critique. The ratio uses the standard deviation as 

a way to proxy the total portfolio risk, and the standard deviation assumes that the returns are normally 

distributed, which in not the case in reality. Returns in the financial world are skewed as there are 

multiple crashes and spikes in asset prices. Both occurrences happen quite frequently (Elizalde, 

2018). Furthermore, a normally distributed standard deviation assumes that price movements in either 

direction are equally risky. This is, however, folly as the stock market on average goes up. The Sharpe 

ratio highly depends on a stable statistical distributions function, which is not realistic in the real 

world. 

The Sharpe ratio can also be manipulated by portfolio managers by increasing the measurement 

interval (Cvitanic, Lazrak, & Wang, 2008). The annualized standard deviation of daily returns will, 

all other things equal, be higher than the annualized standard deviation of weekly returns and so forth. 

Managers therefore has the opportunity to slightly manipulate their performance measures and distort 

their risk-adjusted returns (Vanguard, 2007). 

 

4.8 Information Ratio 

The information ratio was introduced by Jack Treynor and Fischer Black in 1973 (Treynor & Black, 

1973), and it was at first referred to as the ‘appraisal ratio’. The information ratio shows how 

consistently an investor is able to generate abnormal risk adjusted returns (Morningstar, 2019). A 

higher information ratio shows, that the investor has outperformed the market and delivered superior 

returns consistently throughout the period. The consistency is measured by a tracking error. 

The information ratio divides the alpha of the portfolio by the nonsystematic risk. It measures the 

abnormal returns per unit of risk that could not be diversified away by holding the market portfolio 

(Bodie, Kane & Marcus, 2015, p. 840). The formula for the information ratio is: 
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A7B8(C:;<87	9:;<8 = 	
(1 − (-
@1-

 

, where (1 is the return of the portfolio, (- is the return of the market, and @1- is the standard deviation 

of portfolio returns minus the returns of the benchmarking index (also known as the tracking error). 

The information ratio and the Sharpe ratio are quite similar. Both ratios try to determine the risk-

adjusted returns of a portfolio. However, the Sharpe ratio compares the risk-adjusted return to the 

risk-free rate, whereas the information ratio determines the risk-adjusted return relative to a 

benchmark. Therefore, in order to maximize the Sharpe ratio of a portfolio, the investor must 

maximize the information ratio of the portfolio (Bodie, Kane & Marcus, 2015, p. 275). While the 

information ratio is not a great indicator of future returns, it is a great tool for determining whether 

the returns of a mutual fund has exceeded the benchmarking index fund. 

The limitations of the information ratio are twofold. First, comparing multiple funds against a 

benchmark can prove difficult because the different funds will own various assets in different sectors, 

countries etc. Therefore, using a financial ratio in isolation can prove difficult to draw conclusions 

from (Chincarini & Kim, 2007). Second, like the Sharpe ratio, the information ratio is greatly 

influenced by different time horizons. 

 

4.9 The Fama & French 3-Factor Model 

Eugene Fama and Kenneth French were both quite active in the discussion and often criticized the 

CAPM model. In 1992, they published an article, which adds to the already elaborate theories and 

empirical studies of the CAPM (Fama & French, 1992). Fama & French (1992) argue, that there are 

three stock market factors. They are, the overall market factors (the market’s risk premium), firm size 

and book-to-market equity. Fama & French (1992) elaborates upon the CAPM model by adding these 

risk factors to the model. They argue that value and small-cap stocks outperform the market over time 

and should be included. Many scholars have proven several of these statements, including Banz 

(1981) who proved that there is a strong negative relation between stock returns and firm size, and 

Bhandari (1988) who found that returns are positively related to leverage. Furthermore, Stattman 

(1980) and Rosenberg et al. (1985) proved that there is a positive relation between stock returns and 

a firm’s book-to-market equity. These findings together with the discoveries of Black, Jensen & 

Scholes (1972) and Fama and MacBeth (1973) who proved a positive relation between stock returns 
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and the market beta (!), result in Fama & French (1992) creating the Fama and French 3-factor 

model. The formula is (Bodie, Kane & Marcus, 2015, p 340): 

( = 	 () + !D2(- − ()3 + !EFG=%H + !IFJK%L + 0 

, where () is the risk-free rate, !D is the market beta, 2(- − ()3 is the market risk premium, =%H 

(Small Minus Big) is difference between the return of small- and large-cap firms, K%L (High Minus 

Low) is the difference between the returns of portfolios with high and low book-to-market equity and 

0 is alpha. The model and its values are determined by linear regression. 

The main rationale behind the SMB factor is, that small-cap companies in the long term tend to 

outperform large-cap firms. Once the SMB has been identified its beta coefficient can be estimated 

by linear regression. The HML is a value premium, ergo the returns of firms with a high book-to-

market ratio is higher than firms with a low book-to-market ratio. Similarly to the SMB, once the 

HML is determined then the beta coefficient can be calculated using linear regression. The Fama 

French 3-factor model is thus a great extension of the original CAPM. Fama & French (1992) find 

that their model can accurately explain more than 90-95% of diversified portfolios’ returns, whereas 

the CAPM only explains about 70%. 

As all the other models, the Fama and French 3-factor model has also received quite some critique. 

First, scholars are confused as to whether the tendency to outperform is due to market efficiency or 

inefficiency. Scholars in favor of market efficiency argue that abnormal returns come from firms with 

a higher cost of capital, and risk. On the other hand, scholars in favor of market inefficiency argue 

that the outperformance can be explained from abnormalities in the market, which provides a higher 

long term return. 

Black (1993) explains that researchers may uncover patterns that are purely due to chance, when they 

scan databases of security returns. Furthermore, Loughran (1997) proves that book-to-market and 

size has no significant explanatory power, because the figures can be influenced by changes in 

seasonal conditions and the fact that many small growth firms have little to no growth/return. 

Lakonishok et al. (1994) also provides evidence that value strategies yield higher returns simply 

because they are fundamentally riskier. Therefore, the true reasons why value stocks outperform over 

time are much more controversial that previously thought (Ibid.). 



Active vs. Passive Investing 

 

Methodology  Page 37 of 118 

5 Methodology 

In this section, I will explain the terminology relating to the applied philosophies of knowledge. These 

positions are used to define my research design. 

 

5.1 The Scientific Method 

A research paradigm is a set of beliefs and agreements which is shared between scholars with regard 

to how problems should be understood and addressed (Kuhn, 1962). Guba (1982; 1990) was the 

pioneering scholar who explained that research paradigms are characterized through their ontology, 

epistemology and methodology. The ontology dictates the epistemology, which dictates the 

methodology which dictates the method. All of these needs to make sense in order to make a good 

research question. 

Ontology concers beliefs about reality. What we believe is true will shape and influence how we see 

reality. The way each individual perceives the world can be widely different, which is why identical 

experiences can seem quite different for dissimilar people. There are two types of ontologies; realism, 

which believes in a single truth, and relativism, which is the exact opposite. Realists belives that truth 

does not change and can be discovered using objective measurements. The truth can then be 

generalized to other areas. Relativists conversely believes, that multiple realities are possible and that 

the truth is shaped by context and people’s experiences and beliefs. Truth can therefore not be 

generalized. 

Epistemology concerns how we obtain valid knowledge (O'Gorman, 2017). In a nutshell, 

epistemology tries to explain the relationship between the researcher and his research; how he gets 

knowledge and discovers new things. Remember that the ontological belief dictates the 

epistemological belief. Therefore, what the researcher believes is true in regard to reality will dictate 

what relationship he should have with what is being studied (NurseKillam, 2015). There are two ways 

for researchers to obtain knowledge: etic (Objective) and emic (Subjective). An etic approach means 

the researcher takes an outside approach, where the data is observed but never influenced. An emic 

approach is the exact opposite, where interacting with the data and people is of the essence (Guba, 

1990). 

Methodology describes how knowledge is discovered and analyzed. The methodology is the tools 

and techniques which the researcher uses to conduct the research. Quantitative researchers use the 
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deductive approach in order to make their findings generalizable. Conversely, qualitative researchers 

typically make use of an inductive approach to get results. 

This study is taking a realistic approach. Therefore, in order to make sure that the methodological 

approach is coherent, the etic epistemological approach has also been applied. Lastly, the data used 

have been acquired through quantitative means, using the deductive approach. The reliability and 

validity are deemed essential to the study, and the quality of the research should reflect it properly. 

The research is conducted based on secondary data. It is therefore essential that the reader is especially 

aware of the used databases and sources of literature. I have been critical in my usage of empirical 

studies and in my gathering of knowledge. Likewise, I have made sure that the presented information 

is ratified by several sources/scholars. 
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6 Data Selection & Descriptive Statistics 

In this section, I will describe the decisions and criteria used with regard to the performance analysis. 

I will first describe the data selection process, and how I pick these exact mutual funds for the analysis. 

Afterwards, I will discuss the selection of the benchmarking portfolio, the risk-free rate and the 

application of the VIX. 

I will describe what is known as the survivorship bias, and how it might have influenced my research 

and the results thereof. Lastly, I will comment on the descriptive data points for the selected mutual 

funds. 

 

6.1 Data Selection 

The mutual funds have been selected based on five criteria that are relevant to test and compare 

against similar analysis from different markets. 

(1) The mutual funds have to be of Danish origin 

Few studies have focused on Danish mutual funds, and therefore I find it interesting to elaborate 

upon. I will later discuss previous literature which studied performance analyses on the American and 

European markets. This will help give an accurate viewpoint of the theory and its implications on real 

world events. 

(2) The mutual funds have to have existed from the beginning of 2006 to the end of 2018 

It is critical that the researched period incorporates a complete stock market cycle. The stock market 

cycle refers to multi-year cycles in which stocks switch between periods of high return/low volatility 

and low return/high volatility (Cannivet, 2018). I therefore deemed it necessary for the period of 

analysis to include the last recession. 

(3) The mutual funds had to be following an active investments strategy 

The goal of this thesis is to enlighten upon the enriching literature of active vs. passive index 

investing. I will test whether active investors are able to obtain superior returns compared to index 

investing, using the S&P 500 as the benchmarking index. This is especially interesting as the amount 

invested in Danish mutual funds continues to increase (Sydinvest, 2018; Danske Invest, 2019). 

(4) The mutual funds need to invest using the investment style ‘blend’ 



Active vs. Passive Investing 

 

Page 40 of 118              Data Selection & Descriptive Statistics 

By allowing the mutual funds to invest in both value- and growth stock the funds have the best 

opportunities to beat the market. It is best to select funds, that are not prohibited by ‘laws and rules’ 

to guide their investments. Although, the mutual funds are only permitted to invest in stocks. 

Allowing complete freedom for the investment professionals, is the best way to evaluate if managers 

can obtain abnormal returns. It also allows for several biases and heuristics to influence decision 

making as the managers do not have to adhere to rules guiding them. This will help purify the results. 

(5) The mutual funds have to be allowed to invest in ‘global stocks’ 

Similar to the previous criteria, it is important that the mutual funds are not prohibited in their 

investment style. Many investment funds are prohibited from investing globally and focuses on a 

narrower market. The investment professionals will be able to obtain a more diversified portfolio as 

they are able to invest in multiple geographical areas and various business sectors. It is therefore 

possible for investors to get closer to the efficient portfolio (Markowitz, 1952). 

 

6.2 The Chosen Benchmark – the S&P 500 

As previously explained, a benchmark is a reference point with which the performance of the mutual 

fund is compared (Dubey, 2017). It is required by the SEC that all mutual funds select a benchmark 

for comparison purposes (Swedroe, 2018). There are however no set of guidelines as to which 

benchmark the mutual fund compares itself to. 

I have chosen the S&P 500 index as the benchmark for this performance analysis. The core advantage 

of using the S&P 500 is that it has a large market breadth. It captures 80 percent of the market cap of 

the US stock market (Amadeo, 2018), and roughly 54% of the MSCI World Index (MSCI, 2019). 

The S&P 500 index is market-cap weighted (capitalization-weighted), which means that each stock 

is weighted dependent on the firm’s stock market value (Morningstar, 2019a). Therefore, larger 

companies have a greater impact on the index, than smaller firms (Daniels, 2017; McKee, 2016). The 

S&P 500 are maintained by a committee, whose main objective is to govern the index and select each 

incorporated corporatation based on their liquidity, size and industry. Rules for selection include, that 

at least 50 percent of the corporation’s stock must be available to the public, the price of the stock 

must be at least $1, it must file in accordance to the 10-K annual report system, 50 percent of its fixed 

assets and revenues must be in the US and it must have been profitable for a least four consecutive 

quarters at some point during its lifetime (Amadeo, 2018). 
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Part of what makes the S&P 500 great as a benchmarking index is its availability. It is one of the 

oldest and most well-established indexes in the world, and it is by far the most liquid, most traded 

and most invested index fund in the world. Furthermore, it is one of the world’s best performing 

index’ to date (D'Allegro, 2018), although it is still debated among investors and scholars whether it 

is the absolute best performing, and it is tracked by millions of investors. 

There are, however, some drawbacks to using the S&P 500 as the benchmarking index. First and 

foremost, the index focuses solely on stocks, and should investors have diversified their holdings into 

other asset classes the values will not be reflected in the S&P 500. This is, however, not a problem 

for this research paper as it focuses solely on equity investments. The S&P 500 only contain large-

cap US corporations. Therefore, should investors own a large amount of small-cap or foreign assets, 

it might not be an accurate comparison. Similarly, the top 50 firms of the S&P 500 account for more 

than half of the index’ market value (Ibid.), which also means these companies have a larger influence 

of the index overall. Furthermore, the large companies are largely represented by the same sectors, 

e.g. technology, health care and financials, which results in less diversification and a larger exposure 

to these market segments. 

It is important to beware of whether dividends and stock splits are incorporated in the return of the 

index. Index funds (and mutual funds) may get a ‘lead’ equal to the dividends paid. All indexes thus 

have a gross and net return associated with them, to make up for this discrepancy. The net return of 

the S&P 500 is thus used in this study. 

My choice of using the S&P 500 as my benchmarking index is also highly compatible with my choice 

using the volatility index as a means to analyze whether the mutual funds can obtain abnormal returns 

during periods of increased volatility. 

 

6.3 The VIX – The Fear Index 

In order to analyze the mutual fund’s market timing abilities, I will utilize the volatility index. 

Introduced in 1993, the Chicago Board Options Exchange (CBOE) Volatility Index (VIX) is the 

worlds most followed index of market volatility (Johnson, 2017). The VIX estimates the S&P 500s 

volatility over the next month derived from the S&P 500’s option prices. The estimate reflects both 

the risk premium from the option itself and the conditional expectations of the future. The VIX is said 

to show the fear in the market (Finansnyt, 2019; CBOE, 2019). 
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The VIX is the markets estimate of expected volatility. The level of the VIX index is not determined 

by any one person or committee, but it reflects the equilibrium price for risk, which is reflected in the 

price of the S&P 500 options, which is based on the in- and out-flow of orders from traders. The VIX 

index itself is not tradable. It is strictly used as a volatility measure (Ibid.), and is also often used by 

traders as a practical standard for trading and hedging volatility (Saha, Malkiel, & Rinaudo, 2019). 

CBOE (2018) explains that there is an inverse relationship between the market and the VIX, which 

tends to hold 80% of the time. 

I will examine whether the active mutual funds are able to obtain superior returns during volatile 

periods. This is especially interesting if the active mutual funds are not able to beat the market in the 

long term, as discussed in the theory section. Theoretically, active investors should be able to exploit 

the fear and anomalies, which arise in a volatile market, to their benefit (Vlastelica, 2018). Index 

investors will conversely have to ride the volatility and, in case of a correction, take a loss, because 

they cannot adapt their portfolios. While active investors definitely have more opportunities to beat 

the market, it still seems that they on average tend to underperform due to the high costs of trading 

frequently. A recent study shows that during the high volatile period of October-November 2018, 

where the S&P 500 lost about 7%, the average active investor lost 7.5% (Napach, 2018). Actively 

managed large-cap funds performed quite poorly in that period with only 14% of the funds beating 

their benchmark. Thus, only a select few funds managed to outperform the market during the volatile 

period (Kam, 2018). 

 

6.4 The Chosen Risk-Free Rate – the US 10-Year Treasury Yield Bond 

The risk-free rate is the interest rate that investors can earn on an investment that carries no risk. It is 

often used in the financial literature and it greatly influences the CAPM and the chosen performance 

measures. The choice of the risk-free rate is therefore of great importance. 

Government bond yields are used as a proxy for risk-free rates (EY, 2015). The yield on a government 

bond can however not be used as a representative of a risk-free asset if the underlying bond is used 

for speculative trading (Ibid.). Most commonly, the US 10-year government Treasury Yield Bond is 

used as the risk-free rate (Bodie, Kane, & Marcus, 2014; Rompolis, 2015; Boskovska, 2013). It is 

more common because the US government has never defaulted on its debt obligations, even when 

under severe stress. 



Active vs. Passive Investing 

 

Data Selection & Descriptive Statistics  Page 43 of 118 

The Danish Tax Authorities argue that the 10-year government bond used as the risk-free rate should 

be from the country where the activity takes place (SKAT, 2019). As such, an American company 

should use the American government bond, and a Danish company should use the Danish government 

bond. 

I have, however, chosen to use the 10-year American government bond, because it is coherent with 

most empirical studies and theories. Likewise, arguably as we live in an internalized world, where 

everyone has the same opportunity to invest in every countries’ bonds, then the country of origin of 

the investor should not dictate which risk-free rate is used. If it did, it would be a prime example of 

home bias. 

The analysis will be conducted using a risk-free rate of 2,75%. The analysis will reflect an analysis 

conducted immediately after the period of analysis ended. The risk-free rate was 2,75% as of January 

2019 (Bloomberg, 2019; Macrotrends, 2019). 

 

6.5 The Survivorship Bias 

One criterion of my sample is, that the mutual funds must have had existed from the beginning of 

2006 to the end of 2018. Therefore, mutual funds which have been closed during this period will not 

be part of my research. There are several reasons as to why some mutual funds closed down. It could 

for example be due to a negative performance or merging with another fund. This problem is known 

as the survivorship bias. It occurs because some funds will disappear from the sample (Hallahan & 

Faff, 2001). Most funds are closed due to poor performance (Grinblatt & Titman, 1992). Studying 

only the funds which survive will thus overstate the measured performance (Ibid.). 

Brown et al. (1992) explain that a manager who takes a large risk will also have a high probability of 

failure. Therefore, should the manager survive he will create an appearance of positive performance 

persistence. Carhart (1997) proved in his article that there is a tendency for the impact of the 

survivorship bias to increase in correlation with an increase in the horizon of the study. Conversely, 

some scholars have found the survivorship bias to only account for 0.1% to 0.3% in risk-adjusted 

terms, when including the failed funds in their study (Elton, Gruber, Das, & Hlavka, 1993; Grinblatt 

& Titman, 1992). 

Mutual funds which were closed between early 2006 and the end of 2018 have not been included in 

this analysis. Neither have I included any corrections to mitigate the effects of the survivorship bias. 



Active vs. Passive Investing 

 

Page 44 of 118              Data Selection & Descriptive Statistics 

The period of analysis is deemed quite short in accordance with the findings of Carhart (1997). The 

survivorship bias might thus be evident in my study. However, as stated by Elton et al. (1997) and 

Grinblatt & Titman (1992) the effects thereof could be minuscule. 

 

6.6 Descriptive Statistics 

This section will provide an elaborated overview of the descriptive statistics for the 11 mutual funds 

and the chosen benchmarking index. The descriptive statistics are based on the monthly data collected 

over the 13-year period. Resulting in a total of 156 observations for each of the mutual funds. Monthly 

data is used to obtain a data set with high normality. As such, I might have obtained slightly different 

results if I had used daily returns in my analysis. The descriptive statistics of the mutual funds can be 

found in table 6.1 below. 

Table 6.1 Descriptive Statistics of the Mutual Funds 

 

Mutual Funds 
Total 

Return 
Average 

Return Beta Std dev. Kurtosis Skewness Minimum Maximum 

BankInvest Basis Globale Aktier, Akk A 60,58% 0,37% 0,75 3,73% 2,98 -1,00 -17,08% 10,08% 

C WorldWide Globale Aktier KL 51,10% 0,35% 0,32 4,14% 0,64 -0,64 -12,16% 9,62% 

Danske Inv Global Stockpicking 2 KL 81,96% 0,45% 0,70 3,63% 2,86 -0,87 -16,67% 10,62% 

Danske Invest Global Stockpicking, klasse DKK d 84,19% 0,46% 0,69 3,71% 3,37 -1,13 -17,91% 8,23% 

Handelsinvest Verden 60,36% 0,41% 0,36 4,53% 1,52 -0,64 -15,24% 13,13% 

Jyske Invest Favorit Aktier KL 39,02% 0,31% 0,30 4,47% 2,18 -1,12 -17,65% 9,38% 

Jyske Invest Globale Aktier KL 66,41% 0,45% 0,37 4,81% 4,65 -1,45 -23,25% 12,02% 

Lån og Spar Invest Verden Selection  66,22% 0,42% 0,36 4,37% 2,06 -0,72 -17,55% 11,95% 

Nordea Invest Aktier 1 86,41% 0,50% 0,60 4,50% 3,97 -0,71 -22,14% 13,98% 

Nordea Invest Aktier 2 85,12% 0,50% 0,36 4,45% 3,02 -0,68 -16,21% 14,55% 

Nordea Invest Global Stars 98,77% 0,56% 0,44 4,90% 3,69 -0,93 -20,95% 14,24% 

S&P 500 115,58% 0,59% 1,00 4,19% 11,69 -2,21 -26,97% 11,16% 
 

 

Sources: Bank Invest, 2019; C Worldwide, 2019; Danske Invest, 2019a; Danske Invest, 2019b; Handelsinvest, 2019; Jyske Invest, 2019a; Jyske Invest, 2019b; 

Morningstar, 2019b; Nordea Invest, 2019a; Nordea Invest Aktier II, 2019b; Nordea Invest, 2019c; Yahoo! Finance, 2019a 

 

The first column represents the total return accumulated by the mutual funds in the period of 2006-

2018, shown as a percentage. There is quite a large variation among the mutual funds’ returns. The 

worst return was obtained by the ‘Jyske Invest Favorit Aktier’ with a total return for the period of 

only 39,02%. The best performing mutual fund was the ‘Nordea Invest Global Stars’ with a total 

return of 98,77%. The S&P 500 however had a better return than all of the mutual funds at 115,58%. 

This is a pretty large difference of 76,56 and 16,81 percentage points between the worst and best 

Danish fund, respectively. 
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The next column shows the average monthly return of the mutual funds, which lies between 0,31% 

for ‘Jyske Invest Favorit Aktier KL’ and 0,56% for ‘Nordea Invest Global Stars’. The highest and 

lowest average monthly return is obviously the same two mutual funds that have the highest and 

lowest total returns. 

The third column shows the beta of the funds. The beta is the systematic risk of the funds, i.e. how 

correlated their returns are to changes in the market. Interestingly, the ‘Jyske Invest Favorit Aktier’ 

has the lowest beta value of ‘0,30’, while the highest beta value lies with ‘BankInvest Basis Globale 

Aktier, Akk A’ at 0,75. 

The fourth column shows the standard devastations of the returns on a monthly basis. The range of 

standard deviations lie amid 3,71% by ‘Danske Invest Global Stockpicking, klasse DKK d’ and 

4,90% by ‘Nordea Invest Global Stars’. 

The fifth column shows the kurtosis of the funds. Kurtosis measures whether the data is heavy tailed 

or not in relation to a normal distribution. A high kurtosis value reflects heavier tails, or outliers. The 

value of the kurtoses of the mutual funds range between 0,64 and 4,65. The S&P 500 has extremely 

heavy tails with a kurtosis value of 11,69. 

The sixth column shows the skewness, which measures the symmetry of the mutual funds’ returns. 

The skewness for all of the mutual funds are negative. This means that the skewness of the returns of 

the mutual funds are skewed to the left, and that the left tail is long in comparison to the right tail. 

The skewness of the mutual funds lies between -0,64 and -1,45. The S&P 500 has the lowest skewness 

value at -2,21. The negative skewness value means that the mutual funds (and especially the S&P 

500) have obtained frequent small gains and a few large losses. This makes sense intuitively as the 

market tends to go up over the long haul, but there are a few bear markets and market crashes. 

The seventh and eighth column show the minimum and maximum return values for each of the 

respective mutual funds and the benchmarking index. As such, it shows the best and worst return a 

mutual fund has obtained during a single month during the 13-year period. ‘Jyske Invest Globale 

Aktier’ had the absolute worst monthly return with a negative return of -23,25%. The S&P 500 did 

however have a worse month, where it lost an impressive 26,97% of its value. The best return any of 

the mutual funds had in a single month was 14,55% obtained by ‘Nordea Invest Aktier 2’. By 

comparison, in its best month the S&P 500 was only able to obtain a return of 11,16%. 
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7 Performance Analysis 

The following section will present the analysis of the selected mutual funds’ performances against 

the benchmarking index, the S&P 500. 

 

7.1 Jensen’s Alpha 

As explained in section 4.5, Jensen’s alpha is the excess return earned by a portfolio when compared 

to the return of the CAPM and shows the systematic risk-adjusted excess return of the portfolio. The 

mutual funds’ alphas are: 

Table 7.1 - Results of Analysis: Jensen’s Alpha 

 

Mutual Fund Jensen's Alpha 

BankInvest Basis Globale Aktier, Akk A -0,12% 

C WorldWide Globale Aktier KL 0,01% 

Danske Invest Global Stockpicking 2 KL -0,03% 

Danske Invest Global Stockpicking, klasse DKK d -0,02% 

Handelsinvest Verden 0,05% 

Jyske Invest Favorit Aktier KL -0,03% 

Jyske Invest Globale Aktier KL 0,09% 

Lån og Spar Invest Verden Selection  0,06% 

Nordea Invest Aktier 1 0,06% 

Nordea Invest Aktier 2 0,14% 

Nordea Invest Global Stars 0,18% 

S&P 500  -  

  
Source: Own creation 

 

It is not necessary to compare the mutual fund’s alphas to the chosen benchmarking index as Jensen’s 

alpha in itself already explains the excess return compared to the market for its level of risk. 

Resultingly, the S&P 500 index cannot have an excess return compared to itself. The alpha of the 

S&P 500 is thus 0. 

A positive alpha is associated with a systematic risk-adjusted return which is higher than the 

comparable benchmark. As shown in the table, 7 of the 11 mutual funds have performed well in the 
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period between the beginning of 2006 and end of 2018 on a systematic risk-adjusted basis. The best 

performing mutual fund is the ‘Nordea Invest Global Stars’ with an alpha of 0,18%. 4 of the mutual 

funds have, however, obtained a negative alpha which indicates that the mutual funds’ portfolios have 

underperformed the market in systematic risk-adjusted terms. The worst performing mutual fund is 

‘BankInvest Basis Globale Aktier, Akk A’ with an alpha of -0,12%. 

 

7.2 Treynor’s Ratio 

As mentioned in section 4.6, the Treynor ratio shows the excess return per unit of systematic risk. 

The ratio is important as the reward-to-volatility measure shows how good the mutual funds are at 

creating an abnormal systematic risk-adjusted return. Treynor’s ratio only refers to the portfolio’s 

beta as the measure of risk. The mutual funds’ Treynor ratios are shown in table 7.2: 

Table 7.2 - Results of Analysis: Treynor’s Ratio 

 

Mutual Fund Treynor Ratio 

BankInvest Basis Globale Aktier, Akk A 0,19% 

C WorldWide Globale Aktier KL 0,38% 

Danske Invest Global Stockpicking 2 KL 0,32% 

Danske Invest Global Stockpicking, klasse DKK d 0,34% 

Handelsinvest Verden 0,50% 

Jyske Invest Favorit Aktier KL 0,26% 

Jyske Invest Globale Aktier KL 0,60% 

Lån og Spar Invest Verden Selection  0,54% 

Nordea Invest Aktier 1 0,46% 

Nordea Invest Aktier 2 0,74% 

Nordea Invest Global Stars 0,77% 

S&P 500 0,36% 

  
Source: Own creation 

 

As shown in table 7.2, all of the mutual funds’ Treynor ratios have remained positive. More 

impressively the majority of them have been able to obtain a Treynor ratio higher than the 

benchmarking index with a ratio of 0,36%. Both the Treynor ratio and Jensen’s alpha are calculated 

using the beta as their risk factor. Therefore, the seven mutual funds who obtained a positive alpha, 
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also obtained a Treynor’s ratio which is higher than the S&P 500s. This shows consistency in the 

results. 

The mutual fund with the highest Treynor ratio is ‘Nordea Invest Global Stars’ with a ratio of 0,77%. 

Conversely, the mutual fund with the lowest Treynor ratio is the ‘BankInvest Basis Globale Aktier, 

Akk A’ with a ratio of 0,19%. 

Table 7.2 clearly shows that the majority of the mutual funds have been able to successfully return a 

systematic risk-adjusted return, which is higher than the markets. The performance of the managers 

of these funds is found adequate. However, the Treynor ratio only includes the systematic risk in its 

formula. In order to look at the reward to total risk we use the Sharpe ratio. 

 

7.3 Sharpe Ratio 

As explained in section 4.7, the Sharpe ratio is quite similar to the Treynor ratio with the only 

difference of including all risk in the calculation. As such, the Sharpe ratio includes all risk associated 

with a given portfolio. The standard deviation reflects the full risk of the portfolio contrary to the beta 

which only reflects the systematic risk. The mutual funds’ Sharpe ratios are: 

  



Active vs. Passive Investing 

 

Performance Analysis  Page 49 of 118 

Table 7.3 - Results of Analysis: Sharpe Ratio 

 

Mutual Fund Sharpe Ratio 

BankInvest Basis Globale Aktier, Akk A 3,91% 

C WorldWide Globale Aktier KL 2,90% 

Danske Invest Global Stockpicking 2 KL 6,12% 

Danske Invest Global Stockpicking, klasse DKK d 6,29% 

Handelsinvest Verden 3,93% 

Jyske Invest Favorit Aktier KL 1,74% 

Jyske Invest Globale Aktier KL 4,54% 

Lån og Spar Invest Verden Selection  4,44% 

Nordea Invest Aktier 1 6,08% 

Nordea Invest Aktier 2 6,00% 

Nordea Invest Global Stars 6,84% 

S&P 500 8,57% 

  
Source: Own creation 

 

The Sharpe ratio is a great measure to use to compare the overall risk-return between portfolios. As 

shown by the table above, the best performing mutual fund is the ‘Nordea Invest Global Stars’ with 

a Sharpe ratio of 6,84%. Conversely, the worst performing mutual fund is ‘Jyske Invest Favorit Aktier 

KL’ whose Sharpe ratio is just 1,74%, which is a very poor return. The S&P 500 has outperformed 

all the other mutual funds with a Sharpe ratio of 8,57%. As such, none of the mutual funds were able 

to obtain a risk-adjusted return higher than the benchmark, when we account for all risk. 

 

7.4 Information Ratio 

As previously explained in section 4.8, the information ratio shows how consistently an investor 

generates abnormal returns. A positive information ratio implies that the mutual fund has been able 

to outperform the market and consistently deliver superior return throughout the period. 
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Table 7.4 - Results of Analysis: Information Ratio 

 

Mutual Fund Information Ratio 

BankInvest Basis Globale Aktier, Akk A -0,07 

C WorldWide Globale Aktier KL -0,05 

Danske Invest Global Stockpicking 2 KL -0,04 

Danske Invest Global Stockpicking, klasse DKK d -0,04 

Handelsinvest Verden -0,04 

Jyske Invest Favorit Aktier KL -0,06 

Jyske Invest Globale Aktier KL -0,03 

Lån og Spar Invest Verden Selection  -0,03 

Nordea Invest Aktier 1 -0,02 

Nordea Invest Aktier 2 -0,02 

Nordea Invest Global Stars -0,01 

S&P 500  -  

  
Source: Own creation 

 

The S&P 500 does not have a calculated information ratio, as the benchmarking index’s information 

ratio is always equal to zero. All of the mutual funds have an information ratio between -0,01 &  

-0,07, which illustrates that each mutual fund has underperformed the chosen benchmark on a 

monthly basis in the 13-year period. 

The best performing mutual fund is the ‘Nordea Invest Global Stars’ with an information ratio of  

-0,01, conversely the worst performing mutual fund is the ‘BankInvest Basis Globale Aktier, Akk A’ 

with an information ratio of -0,07. 

It is clear, that neither of the mutual funds have been able to beat the benchmarking index. None were 

able to consistently create an abnormal return. 

 

7.5 Fama & French 3-Factor Model 

The Fama & French 3-factor model elaborates upon Jensen’s alpha and the CAPM model. It adds 

two coefficients to the mix: HML and SMB. The results of the regression analysis are shown below 

in table 7.5 and 7.6. The results will subsequently be explained. 
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Table 7.5 – Fama & French 3-Factor Model Regression Analysis, part 1/2 

 

Mutual Fund R-squared adj. Significance F Alpha P-value 

BankInvest Basis Globale Aktier, Akk A 48,71% 0,00% 0,000 93,89% 

C WorldWide Globale Aktier KL 12,61% 0,00% 0,001 78,92% 

Danske Invest Global Stockpicking 2 KL 40,63% 0,00% 0,001 57,92% 

Danske Invest Global Stockpicking, klasse DKK d 39,85% 0,00% 0,001 60,43% 

Handelsinvest Verden 24,21% 0,00% 0,001 67,90% 

Jyske Invest Favorit Aktier KL 12,65% 0,00% 0,000 94,87% 

Jyske Invest Globale Aktier KL 24,43% 0,00% 0,001 72,24% 

Lån og Spar Invest Verden Selection  20,73% 0,00% 0,002 60,21% 

Nordea Invest Aktier 1 43,36% 0,00% 0,001 72,27% 

Nordea Invest Aktier 2 20,50% 0,00% 0,002 43,77% 

Nordea Invest Global Stars 30,37% 0,00% 0,002 50,37% 

  
Source: Own creation 

 

Let’s first take a look at the adjusted R-squared value, the significance of the model and the alpha of 

the mutual funds. The Fama & French model is clearly relevant for all 11 of the mutual funds as the 

F-tests are significant at a 95% confidence level. We can therefore reject the null hypothesis of no 

correlation between the independent variables and the mutual funds. The model is thus able to 

accurately explain part of the returns of the mutual funds. 

The adjusted R-squared is a modified version of the R-squared, which accurately adjusts for the 

number of independent variables. It more accurately shows the fit of the model. The adjusted R-

squared for the 11 mutual funds fall between 12,65% and 48,71%, which is a low fit. The adjusted 

R-squared tells us that for every 1% change in the return of the mutual funds, the model is able to 

explain between 12,65% and 48,71% of that change. Interestingly, the mutual funds are significantly 

influenced by the performance of the overall performance of the market. The fit of the model is 

however quite poor, as it is generally known for being able to explain more than 90% of diversified 

portfolios’ returns (Fama & French, 1993). 

The intercept coefficient of the regression is also referred to as the alpha in the 3-factor model 

equation. The alphas of each of the mutual funds are not significant at the 95% confidence interval. 

The intercept coefficient is non-significant, because the mutual funds are unable to obtain superior 
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returns assuming each of the independent variables are equal to zero. Therefore, I will not discuss the 

results of the alpha nor its variable any further. 

Table 7.6 – Fama & French 3-Factor Model Regression Analysis, part 2/2 

 

Mutual Fund Beta P-value SMB P-value HML P-value 

BankInvest Basis Globale Aktier, Akk A 0,59 0,00% 0,13 15,65% 0,26 0,22% 

C WorldWide Globale Aktier KL 0,28 0,02% 0,38 0,65% -0,08 49,54% 

Danske Invest Global Stockpicking 2 KL 0,52 0,00% 0,13 17,56% 0,25 0,45% 

Danske Invest Global Stockpicking, klasse DKK d 0,53 0,00% 0,17 10,36% 0,19 4,02% 

Handelsinvest Verden 0,38 0,00% 0,50 0,05% 0,30 1,69% 

Jyske Invest Favorit Aktier KL 0,31 0,01% 0,39 0,94% -0,11 38,35% 

Jyske Invest Globale Aktier KL 0,44 0,00% 0,55 0,03% 0,14 27,67% 

Lån og Spar Invest Verden Selection  0,37 0,00% 0,36 0,90% 0,30 1,46% 

Nordea Invest Aktier 1 0,68 0,00% 0,16 18,28% 0,25 1,88% 

Nordea Invest Aktier 2 0,39 0,00% 0,20 16,25% 0,40 0,14% 

Nordea Invest Global Stars 0,58 0,00% 0,18 21,02% 0,39 0,27% 

  
Source: Own creation 

 

Table 7.6 shows the remainder of the regression analysis, namely the coefficients and p-values of the 

beta, SMB and HML respectively. The market minus risk-free rate is often referred to as the beta of 

the fund. Another way to interpret the beta is as the slope of the linear regression if you were to draw 

it. The beta values are all significant with a 95% confidence interval. 

The beta values range between 0,28 and 0,68. The mutual fund with the lowest beta is ‘C WorldWide 

Globale Aktier KL’. Conversely, the mutual fund with the highest beta are ‘Nordea Invest Aktier 1’. 

The beta describes how the asset moves in correlation to 1 change in the market. This means that 

when the return of the market increases with 1, the returns of the mutual funds increases with between 

0,28 and 0,68. 

As previously explained, the SMB is the size effect based on the market capitalization and compares 

the performance of small-cap firms with large-cap firms. 5 of the 11 mutual funds have a significant 

SMB p-value. However, the majority are not significantly influenced by the SMB factor. The values 

of the SMB coefficients lie between 0,13 and 0,55. A SMB value equal to 0 means that the portfolio 

is mainly made up of large-cap stocks. Therefore, a value deviating from 0 means that a larger amount 

of the portfolio is made up off small-cap stocks (Chen & Basset, 2014). A value above 0,5 is primarily 
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small-cap. The mutual funds which are significantly influenced by the SMB factor have a SMB value 

between 0,36 and 0,55. Therefore, we see a large tendency towards small-cap stocks for these mutual 

funds’ portfolios. ‘Jyske Invest Globale Aktier KL’ has the largest SMB value and is thus mostly 

made up of small-cap stock. 

8 of the 11 mutual funds are significantly influenced by the HML factor. All with a positive HML 

coefficient. The values lie between 0,19, by Danske Invest Global Stockpicking, klasse DKK d, and 

0,40, by Nordea Invest Aktier 2. An HML coefficient with the value of 0 means the portfolio is mainly 

made up of growth stocks. A coefficient larger than 0,3 is mainly made up of value stocks. Therefore, 

the majority of the mutual funds have focused on investing in value stocks. 

 

7.6 Partial Conclusion on the Performance Measures 

It is clear, from my analysis, that none of the mutual funds have been able to outperform the 

benchmarking index. 7 of the 11 mutual funds were able to obtain an abnormal return for its level of 

systematic risk, i.e. a positive Jensen’s alpha, and the same seven mutual funds were able to obtain a 

Treynor’s ratio higher than the S&P 500s. This is because both of the models use systematic risk as 

their risk measure. The results of these two analyzes does, however, not give a complete picture as 

proven by the Sharpe ratio. 

All of the mutual funds were able to achieve a positive Sharpe ratio. The S&P 500 was, however, 

able to achieve a higher Sharpe ratio than each of the mutual funds. This is really interesting, because 

it shows that the mutual funds have a lot of idiosyncratic risk that was not diversified away. Thus, 

even though seven of the mutual funds have been able to acquire a positive alpha and impressive 

Treynor ratios they are unable to beat the benchmarking index when accounting for all risk factors. 

This means that the mutual funds were unable to compensate their investors for each increasing level 

of risk they took in pursuit of abnormal returns. The S&P 500 thus show the most attractive risk-

adjusted return. 

Neither one of the mutual funds were able to achieve a positive information ratio. This means that 

neither of the mutual funds were able to consistently generate any excess returns relative to the 

benchmark. It clearly shows the mutual funds’ inability to beat the benchmarking market. In 

conclusion, the benchmarking index have consistently been able to outperform the mutual funds. 
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The Fama & French 3-factor model similarly shows that neither of the mutual funds were able to 

achieve a significant positive alpha value. The model is significant for all of the mutual funds and are 

therefore able to explain part of their returns. The model does, however, have a low fit for all of the 

mutual funds. The model show that five of the mutual funds are significantly influenced by the SMB 

factor and that those mutual funds’ portfolios are mainly made up of small-cap firms. Furthermore, 

eight of the mutual funds are significantly influenced by the HML factor, where the majority of 

portfolios are made up of value stocks. 

There is a pretty clear pattern throughout the application of these five performance measures. Neither 

of the mutual funds have been able to beat the market, when accounting for all risk factors. The 

overall best performing mutual fund is by far the ‘Nordea Invest Global Stars’. It ranks highest among 

all five performance measures. The two worst performing mutual funds is arguably the ‘BankInvest 

Basis Globale Aktier, Akk A’ and the ‘Jyske Invest Favorit Aktier KL’. They perform quite poorly 

in all parameters. 

In conclusion, the S&P 500 has definitely been the superior investment in the 13-year period. 
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8 Robustness Tests 

In the following sub-sections, I will test the robustness of the analysis of the performance measures. 

It is done to clarify whether a deviation in some of the larger assumptions and/or variables will change 

the conclusion of the analysis. I will test whether a change in the risk-free rate or the beta have a 

meaningful effect on the results. 

8.1 Risk-Free Rate: Changed to 0% 

The robustness tests are performed to challenge the assumptions of the analysis. Thus, I have deemed 

it relevant to test what would happen if the American risk-free rate was 0%, although it historically 

has never happened, yet. The lowest the American 10-year Treasury Bond has ever been during the 

period of this study was 1,37% in July of 2016. However, the Danish 10-year bond yield was 0% in 

September of 2016 (Investing, 2019). I will not discuss whether a change of the risk-free rate to 0% 

is realistic. 

Table 8.1 show the results of changing the risk-free rate to 0%. Notice, that the information ratios 

remain unchanged for all of the mutual funds because this measure is not influenced by the risk-free 

rate. 

Table 8.1 – Results of Analysis using a Risk-Free Rate at 0% 

 

Mutual Fund Treynor Sharpe Information Jensen's Alpha 

BankInvest Basis Globale Aktier, akk 0,50% 10,06% - 0,07  -0,07% 

C WorldWide Globale Aktier KL 1,11% 8,44% - 0,05  0,16% 

Danske Invest Global Stockpicking 2 KL 0,64% 12,43% - 0,04  0,04% 

Danske Invest Global Stockpicking, klasse DKK d 0,67% 12,48% - 0,04  0,06% 

Handelsinvest Verden 1,14% 8,99% - 0,04  0,20% 

Jyske Invest Favorit Aktier KL 1,03% 6,87% - 0,06  0,13% 

Jyske Invest Globale Aktier KL 1,23% 9,31% - 0,03  0,23% 

Lån og Spar Invest Verden Selection  1,17% 9,68% - 0,03  0,21% 

Nordea Invest Aktier 1 0,84% 11,17% - 0,02  0,15% 

Nordea Invest Aktier 2 1,38% 11,15% - 0,02  0,28% 

Nordea Invest Global Stars 1,30% 11,52% - 0,01  0,31% 

S&P 500 0,59% 14,05% - - 

  
Source: Own creation 
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8.1.1 Jensen’s Alpha 

The alphas have increased for each of the respective mutual funds. The vast majority of the mutual 

funds now have an alpha above 0, meaning that they give an abnormal return for their level of 

systematic risk. The increase in each of the mutual funds’ alphas is largely determined by their betas. 

The lower the funds’ beta the larger the increase will have been. If the risk-free rate had been 0%, 

then 10 of the 11 mutual funds would have beaten the market in systematic risk-adjusted terms. 

 

8.1.2 Treynor’s Ratio 

The risk-free rate does influence which of the mutual fund that has the highest Treynor ratio. The 

Treynor ratio increased for each of the mutual funds, when changing the risk-free rate to 0%. This is 

logical, because the Treynor ratio takes the risk premium up against the beta. Lowering the risk-free 

rate, increases the risk premium on each of the mutual funds. The numerator increases, which then 

results in a larger ratio. 10 of the 11 mutual funds now have a Treynor ratio higher than the 

benchmarking index. The mutual funds all have a beta lower than 1, which explains why their Treynor 

ratios go up significantly more than the S&P 500s. The ‘Nordea Invest Aktier 2’ is now the mutual 

fund with the highest ratio instead of the ‘Nordea Invest Global Stars’. 

 

8.1.3 Sharpe Ratio 

The Sharpe ratio have increased for each of the mutual funds, when changing the risk-free rate to 0%. 

This is expected because the Sharpe ratio takes the risk premium up against the standard deviation of 

the fund. When the risk-free rate decreases, the risk premium increases. This results in an increased 

Sharpe ratio. The conclusion is identical to the original analysis. ‘Nordea Invest Global Stars’ has the 

best Sharpe ratio among the mutual funds, however none of the funds have been able to beat the S&P 

500. In conclusion, the S&P 500 still outperforms all of the mutual funds when accounting for all 

risk. This is in alignment with the original analysis. 

 

8.1.4 Fama & French 3-Factor Model 

The result of the Fama and French 3-factor model has pretty much remained the same, when changing 

the risk-free rate to 0%. Notice, that it is the beta, the market minus risk-free rate, which is influenced 

by the changed variable. The betas for all of the mutual funds are still significant at the 95% 
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confidence level and largely identical to the betas of the original model. It is also important to note, 

that the model is still sound. The adjusted R-squared has not changed much for any of the mutual 

funds. This is also true for the alphas, SMB and HML values and their significance. 

 

Table 8.2 – Fama & French 3-Factor Model Regression Analysis Using a Risk-Free Rate at 0% 

 

Mutual Fund R2 Adj. Sign. F Alpha P-value Beta P-value SMB P-value HML P-value 

BankInvest Basis Globale 
Aktier, Akk A 48,4% 0,0% 0,001 79,91% 0,59 0,00% 0,13 15,92% 0,26 0,21% 

C WorldWide Globale Aktier KL 12,3% 0,0% 0,001 63,45% 0,28 0,02% 0,37 0,69% -0,08 50,08% 

Danske Invest Global 
Stockpicking 2 KL 40,3% 0,0% 0,002 45,12% 0,52 0,00% 0,13 17,80% 0,25 0,43% 

Danske Invest Global 
Stockpicking, klasse DKK d 39,5% 0,0% 0,002 48,14% 0,53 0,00% 0,16 10,59% 0,19 3,92% 

Handelsinvest Verden 23,9% 0,0% 0,002 55,20% 0,38 0,00% 0,50 0,05% 0,30 1,64% 

Jyske Invest Favorit Aktier KL 12,4% 0,0% 0,001 80,19% 0,31 0,02% 0,38 0,98% -0,11 38,74% 

Jyske Invest Globale Aktier KL 24,2% 0,0% 0,002 61,30% 0,44 0,00% 0,55 0,03% 0,14 27,38% 

Lån og Spar Invest Verden 
Selection  20,4% 0,0% 0,002 47,82% 0,36 0,00% 0,36 0,91% 0,30 1,41% 

Nordea Invest Aktier 1 43,1% 0,0% 0,001 64,32% 0,68 0,00% 0,16 18,50% 0,25 1,85% 

Nordea Invest Aktier 2 20,2% 0,0% 0,003 34,09% 0,39 0,00% 0,19 16,50% 0,40 0,13% 

Nordea Invest Global Stars 30,0% 0,0% 0,003 43,10% 0,58 0,00% 0,18 21,14% 0,39 0,27% 
 

 

Source: Own creation 

 

 

8.2 Risk-Free Rate: Changed to 5,23% 

In June of 2006, the American 10-year treasury yield was 5,23% (Macrotrends, 2019). At its highest, 

the Danish 10-year bond yield was 4,9% in June of 2008 (Investing, 2019). Therefore, I have chosen 

to use the higher American 10-year Treasury Yield for this robustness test. As the treasury yield has 

been 5,23% at one point during the period of analysis, there is a possibility that the risk-free rate again 

will rise to 5,23%. I will, however, not discuss the possibility thereof. 

The results of the robustness test using a risk-free rate of 5,23% is shown below in table 8.3. Notice, 

that the information ratio still remains unchanged. 
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Table 8.3 – Results of Analysis using a Risk-Free Rate at 5,23% 

 

Mutual Fund Treynor  Sharpe Information Jensen's Alpha 

BankInvest Basis Globale Aktier, Akk A -0,08% -1,64% - 0,07  -0,18% 

C WorldWide Globale Aktier KL -0,27% -2,10% - 0,05  -0,13% 

Danske Invest Global Stockpicking 2 KL 0,02% 0,43% - 0,04  -0,09% 

Danske Invest Global Stockpicking, klasse DKK d 0,04% 0,72% - 0,04  -0,08% 

Handelsinvest Verden -0,08% -0,64% - 0,04  -0,08% 

Jyske Invest Favorit Aktier KL -0,43% -2,89% - 0,06  -0,17% 

Jyske Invest Globale Aktier KL 0,03% 0,25% - 0,03  -0,04% 

Lån og Spar Invest Verden Selection  -0,04% -0,29% - 0,03  -0,07% 

Nordea Invest Aktier 1 0,11% 1,49% - 0,02  -0,02% 

Nordea Invest Aktier 2 0,17% 1,35% - 0,02  0,01% 

Nordea Invest Global Stars 0,30% 2,62% - 0,01  0,06% 

S&P 500 0,15% 3,64%  -  - 
 

 

Source: Own creation 

 

 

8.2.1 Jensen’s Alpha 

The Jensen’s alpha ratio decreased for all of the mutual funds, when the risk-free rate was changed 

to 5,23%. Only two of the mutual funds would have been able to obtain a Treynor ratio higher than 

the benchmarking index, namely the ‘Nordea Invest Global Stars’ and ‘Nordea Invest Aktier 2’. 

Increasing the risk-free rate thus significantly influences, whether the alphas of the mutual funds are 

adequate or not. 

 

8.2.2 Treynor Ratio 

The Treynor ratio for each of the mutual funds decreased, when using a risk-free rate of 5,23%. This 

is as expected, as it obviously has the opposite effect of decreasing the risk-free rate to 0%. 

Several of the Treynor ratios of the mutual funds have become negative, because as the risk-free rate 

increases the risk premium decreases. A negative Treynor ratio means that the specific mutual fund 

has not adequately achieved a high enough return to compensate for its level of systematic risk. 
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Therefore, the mutual fund does not provide the investors adequate compensation for taking on 

investment risk. 

With the increased interest rate, only two of the mutual funds have a Treynor’s ratio higher than the 

S&P 500, compared to seven in the original analysis. These are the same two funds who obtained a 

higher alpha, as explained in the section above. 

 

8.2.3 Sharpe Ratio 

The Sharpe ratio of each of the mutual funds decreased, when using a risk-free rate of 5,23%. 

Increasing the risk-free rate has had the inverse effect of decreasing it to 0%. The reason being that 

when the risk-free rate increases the risk premium will decrease, as with the Treynor ratio. This results 

in a lower Sharpe ratio of all of the mutual funds. 5 of the 11 mutual funds now have a negative 

Sharpe ratio. This means that they do not adequately compensate their investors for their level of total 

risk. The S&P 500 still have a higher Sharpe ratio than each of the respective mutual funds. 

 

8.2.4 Fama & French 3-Factor Model 

The results stemming from the Fama and French 3-factor model have largely remained the same, 

despite changing the risk-free rate to 5,23%. The only noticeable change is the fact that some of the 

mutual funds’ alpha values have become negative. However, the alpha values do not provide any 

implications as they are insignificant at the 95% confidence level. In conclusion, the outcome of the 

Fama & French 3-factor model is coherent with the original test. 
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Table 8.4 – Fama & French 3-Factor Model Regression Analysis Using a Risk-Free Rate at 5,23% 

 

Mutual Fund R2 Adj. Sign. F Alpha P-value Beta P-value SMB P-value HML P-value 

BankInvest Basis Globale 
Aktier, Akk A 48,40% 0,00% -0,001 55,99% 0,59 0,00% 0,13 15,92% 0,26 0,21% 

C WorldWide Globale 
Aktier KL 12,34% 0,00% -0,002 59,97% 0,28 0,02% 0,37 0,69% -0,08 50,08% 

Danske Invest Global 
Stockpicking 2 KL 40,27% 0,00% 0,000 86,17% 0,52 0,00% 0,13 17,80% 0,25 0,43% 

Danske Invest Global 
Stockpicking, klasse DKK d 39,50% 0,00% 0,000 86,08% 0,53 0,00% 0,16 10,59% 0,19 3,92% 

Handelsinvest Verden 23,91% 0,00% -0,001 80,12% 0,38 0,00% 0,50 0,05% 0,30 1,64% 

Jyske Invest Favorit Aktier 
KL 12,38% 0,00% -0,002 52,26% 0,31 0,02% 0,38 0,98% -0,11 38,74% 

Jyske Invest Globale Aktier 
KL 24,16% 0,00% -0,001 83,18% 0,44 0,00% 0,55 0,03% 0,14 27,38% 

Lån og Spar Invest Verden 
Selection  20,41% 0,00% -0,001 86,63% 0,36 0,00% 0,36 0,91% 0,30 1,41% 

Nordea Invest Aktier 1 43,08% 0,00% 0,000 96,01% 0,68 0,00% 0,16 18,50% 0,25 1,85% 

Nordea Invest Aktier 2 20,22% 0,00% 0,000 89,99% 0,39 0,00% 0,19 16,50% 0,40 0,13% 

Nordea Invest Global Stars 30,03% 0,00% 0,001 81,18% 0,58 0,00% 0,18 21,14% 0,39 0,27% 
 

 

Source: Own creation 

 

 

8.3 Changing beta to 1 

It would also be interesting to see how the mutual funds perform if all of their betas are equal to 1. 

By changing the betas to 1, the mutual funds and the benchmarking index will have the same beta 

values. This means that the risk/reward relationship of the mutual funds will be similar to the S&P 

500s. 

The Sharpe ratio, information ratio and the Fama & French 3-factor model is not influenced by the 

portfolio’s beta values and is therefore not included in this robustness test. 
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Table 8.5 – Results of Analysis using a Beta of 1 

 

Mutual Fund Treynor Ratio Jensen's Alpha 

BankInvest Basis Globale Aktier, Akk A 0,15% -0,21% 

C WorldWide Globale Aktier KL 0,12% -0,24% 

Danske Invest Global Stockpicking 2 KL 0,22% -0,14% 

Danske Invest Global Stockpicking, klasse DKK d 0,23% -0,13% 

Handelsinvest Verden 0,18% -0,18% 

Jyske Invest Favorit Aktier KL 0,08% -0,28% 

Jyske Invest Globale Aktier KL 0,22% -0,14% 

Lån og Spar Invest Verden Selection  0,19% -0,16% 

Nordea Invest Aktier 1 0,27% -0,08% 

Nordea Invest Aktier 2 0,27% -0,09% 

Nordea Invest Global Stars 0,34% -0,02% 

S&P 500 0,36% - 
 

 

Source: Own creation 

 

 

8.3.1 Jensen’s Alpha 

The alpha for each of the mutual funds have decreases significantly. It is important to note, that neither 

of the mutual funds have a positive alpha. That means, that for the same level of risk as the 

benchmarking index, none of the mutual funds have been able to obtain abnormal returns. In 

conclusion, for its level of risk the S&P 500 has given the best systematic risk-adjusted return. 

 

8.3.2 Treynor’s Ratio 

The Treynor ratio of each of the mutual funds have decreased quite significantly. Neither of the 

mutual funds now have a Treynor’s ratio higher than the S&P 500. This is because the S&P 500 

returned the best risk-adjusted return given its level of systematic risk. 

 

8.4 Implications of the Performance Analysis and Robustness Tests 

The original performance analysis test shows that seven of the mutual funds was able to beat the 

market in systematic risk-adjusted terms. The same seven mutual funds also acquired a positive 
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Jensen’s alpha. In isolation this may seem impressive, but in reality, it really is not that impressive. 

The two performance measures are based upon the systematic/beta risk measure. The Sharpe ratio is 

later used to account for the total risk for each of the mutual funds. 

I find that none of the mutual funds have been able to beat the S&P 500 in risk-adjusted terms, when 

accounting for the total risk. The Sharpe ratio is not only one of the most commonly used metrics in 

finance, but its creator, the Nobel Laureate, William Sharpe is also among the most respected and 

cited scholars. The Sharpe ratio can thus be deemed as the ratio, which explains the most about the 

mutual funds. The Sharpe ratio clearly shows that the mutual funds have not adequately diversified 

the idiosyncratic risks of their portfolios away. The mutual funds are therefore not adequately 

compensating their investors for their level of risk. 

The information ratio is yet another interesting measure, as it measures whether the mutual funds 

have been able to consistently obtain superior returns compared to the benchmark. While past returns 

clearly do not influence future returns, I can conclude that the S&P 500 has outperformed all of the 

mutual funds according to the information ratio. 

The Fama and French 3-factor model was also applied to help evaluate the performance of the mutual 

funds. Generally, the fit of model was quite poor and was not able to adequately explain the returns 

of the mutual funds. This makes sense because the model expands upon the CAPM model, which 

assumes that all idiosyncratic risk is diversified away. Many investors do not diversify in a planned 

manner though. The systematic market risk does not accurately capture all returns, which is why the 

total risk is found to be more relevant. Thus, while the 3-factor model interestingly does give some 

insight into how the portfolios of the mutual funds look like, it does not provide great insight into the 

returns nor the alphas of the funds. 

The robustness tests show consistency in the results. Changing the risk-free rate to 0% show that ten 

of the mutual funds have beaten the market on a systematic risk-adjusted basis. Yet, neither of them 

has beaten the market when accounting for all of the risk. Similar results are found when increasing 

the risk-free rate to 5,23%. Only one mutual fund now has a Treynor ratio and a positive alpha but 

are still not able to obtain a higher Sharpe ratio than the comparable benchmark. 

Interestingly, when changing the beta of all of the mutual funds to 1, neither of the funds are able to 

beat the market on a systematic risk-adjusted basis. This means, that for its level of risk the S&P 500 

has obtained the best risk-adjusted return when compared to the mutual funds. 
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9 The Mutual Funds and the Volatility Index 

This section elaborates upon the relationship between the performance of the mutual funds and the 

volatility index (VIX). 

In the previous sections, it has been established, that the mutual funds have not been able to beat the 

market in risk-adjusted terms, when accounting for all of the risk factors. All of the mutual funds 

have a Sharpe ratio below the S&P 500 and a negative information ratio. It is therefore quite 

interesting to assess whether the mutual funds are able to obtain abnormal returns during volatile 

periods, or at least be able to protect their holdings. 

Intuitively, active managers have the possibility to sell and buy whenever they want, contrary to index 

investors, and they could potentially offer their investors something that the index funds cannot. 

Similarly, many active investors believe, that volatility does not mean the market is riskier but that 

the market is more opportune (Blackrock, 2016). 

I have tested if the selected mutual funds are able to use volatility to their advantage. Table 9.1, below, 

show the results from the regression analyses. The S&P 500 is not part of the analysis, as the VIX 

stems from the aggregated weighted prices of the S&P 500 index’s puts and calls (CBOE, 2019). 

Therefore, a change in the S&P 500 does not explain a change in the VIX, or vice versa. They are 

however highly negatively correlated with each other at roughly -0,80 (Kawa, 2018). The correlation 

is highly negative as the S&P 500 tends to go down when volatility increases. 

Table 9.1 – Results from the VIX Regression Analysis 

 

Mutual Funds R sq. Sign. F Intercept P-value VIX P-value 

BankInvest Basis Globale Aktier, Akk A 0,48% 38,84% 0,93% 19,04% -0,03% 38,84% 

C WorldWide Globale Aktier KL 7,18% 0,07% 2,71% 0,04% -0,12% 0,07% 

Danske Invest Global Stockpicking 2 KL 0,83% 25,68% 1,16% 9,32% -0,04% 25,68% 

Danske Invest Global Stockpicking, klasse DKK d 1,29% 15,72% 1,36% 5,30% -0,05% 15,72% 

Handelsinvest Verden 8,37% 0,02% 3,20% 0,01% -0,15% 0,02% 

Jyske Invest Favorit Aktier KL 8,52% 0,02% 3,09% 0,02% -0,15% 0,02% 

Jyske Invest Globale Aktier KL 7,94% 0,04% 3,34% 0,02% -0,15% 0,04% 

Lån og Spar Invest Verden Selection  1,91% 8,57% 1,71% 3,90% -0,07% 8,57% 

Nordea Invest Aktier 1 0,61% 33,43% 1,25% 14,40% -0,04% 33,43% 

Nordea Invest Aktier 2 2,00% 7,80% 1,84% 2,92% -0,07% 7,80% 

Nordea Invest Global Stars 0,14% 64,84% 0,95% 30,84% -0,02% 64,84% 
 

Source: Own creation 
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The results are really quite stunning. The R-squared of each of the mutual funds are quite low. This 

is expected because we cannot assume that the market volatility alone can explain the returns of the 

mutual funds. Therefore, it is quite alright that the fit of the model is low. 

Four of the mutual funds have been significantly influenced by the VIX at a 95% confidence level. 

The four mutual funds who has a p-value below 5% are: ‘Handelsinvest Verden’, ‘Jyske Invest 

Favorit Aktier KL’, ‘Jyske Invest Globale Aktier KL’ and ‘C WorldWide Globale Aktier KL’. The 

‘C WorldWide Globale Aktier KL’ have a coefficient estimate at -0,12%, while the other three 

coincidentally all are at -0,15%. That means that every time the VIX increases with 1, the return of 

the mutual fund decreases with 0,15 percentage points. This has huge implications for the investors 

of those funds. Intuitively, the funds have the ability to limit losses in periods of high volatility. They 

likewise have the ability to utilize anomalies in the markets, which may arise during volatile periods. 

These four funds are significantly negatively influenced by an increase in volatility. The managers of 

these funds seem to increase trading during periods of high volatility and perform even poorer because 

of it. This confirms the notion that mutual funds generally tend to advertise their expertise and 

superior skills, while in reality they usually do not provide any value to the investors. 

It is equally interesting to look into the seven mutual funds that are not significantly influenced by 

the volatility index. The model used cannot accurately use the market volatility to predict the returns 

of the mutual funds. This is a good thing. The seven mutual funds are not subject to severe biases nor 

do they undertake in any crazy trading when volatility increases. They are able to preserve their 

returns. This means that these funds are not negatively influenced by an increase in the VIX. This is 

extremely beneficial for the investors of those mutual funds, because the managers do not feel the 

pressure from this market condition. 

It is equally important to observe that none of the mutual funds have been able to obtain a positive 

relationship with the VIX. While seven of the mutual funds are not significantly influenced by the 

VIX, neither fund is able to utilize the discrepancy in the market. 

The mutual funds are not able to utilize volatile periods to their benefit, when it intuitively should be 

a great opportunity for them to show off their skills as superior investors. They are however unable 

to do so. This means that not only are the S&P 500 able to outperform the mutual funds over the long 

term, but the managers of the mutual funds are also unable to justify their superiority and 

professionalism with proper returns in volatile periods.
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10 Empirical Literature Review 

The findings of the paper should be put into perspective of other similar studies. Analyzing 11 mutual 

funds is a relatively small sample, which is why it is relevant to look into prior performance analyzes 

from other countries to see whether there are unilateral similarities in the results, and to conclude on 

the claims made in this paper. 

 

10.1 The Performance of Mutual Funds 

From my analysis it is clear, that the benchmarking index has beaten the 11 Danish mutual funds on 

an all-encompassing risk-adjusted basis. The debate of active vs. passive investing has however never 

been more heated than it is now. Active investors continuously believe that their professionalism and 

wit enable them to beat the market. Yet, more and more data explaining the inadequacy of active 

managers keep surfacing. It was recently estimated that investors have wasted more than $100 billion 

on high-fee Wall Street money managers in the past 10 years alone (Stein, 2017). So, what really is 

the truth? 

During the 1960s and the 1970s most actively managed funds were doing quite well, and were, in 

most years, able to obtain abnormal returns (Ellis, 2017). In today’s competitive landscape, however, 

nearly 83% of active funds in the US are unable to match the returns of their benchmarking index, 

and 40% of actively managed funds are terminated within the first 10 years of establishment, usually 

due to significant underperformance (Ibid.). Active investing is thus on the downfall because of an 

increased focus on investing. 

Investment research has likewise increased substantially. Firms now have thousands of analysts at 

their disposal and all kinds of communication happens instantaneously. The number of professionals 

engaging in price discovery has increased from roughly 5.000 to more than 1 million in the last 50 

years (Ibid.). Resultingly, a global expert information sharing network has emerged. It is almost 

impossible for active investors to outperform the market and exploit pricing anomalies in the market, 

as other experts and firms have the same talents and information available. 

My analysis shows that the mutual funds were unable to achieve abnormal returns during volatile 

periods. Contrary to these findings, Jeffrey Ptak, Global Director of Manager Research at 

Morningstar, explained in a recent interview that 60% of actively managed US equity funds 

outperformed their benchmark during the market’s most recent volatile period in 2018 (Ptak, 2018) 
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and in times of negative returns. However, he explains that active investors will still underperform 

over a 10-year period. Ptak (2018) emphasizes that there are far more periods of upturn than 

downturn. Even though some mutual funds may outperform during periods of high volatility, index 

funds should still be the superior investment in the long run. It is, however, important to notice, that 

the analysis from Morningstar only showed, that some mutual funds outperformed the market during 

a single volatile period, but not whether they can do it on a consistent basis. 

The data from my analysis confirms the last statement made by Ptak (2018). While his data shows 

that 60% of actively managed US equity funds outperformed their benchmark during the most recent 

volatile period, his data does not explain the longevity of those funds. In table 6.1, of section 6.6, I 

show that the S&P 500 index has had the worst performing month compared to the mutual funds as 

it has had a staggering decline of 26,97% in a single month. As such, all of the mutual funds have 

been able to obtain superior returns and generate value to their investors during at least a single period. 

Although, the funds have not been able to overperform consistently in the long term. 

Both individually and as an aggregate average, the data shows that the spikes of high and low returns 

evens out over time. The returns of the mutual funds thus balance out over time and settles at a lower 

average return than the S&P 500. This confirms the statement made by Ptak (2018) that index 

investing is the superior investment strategy in the long run even though short-term outperformance 

is possible. 

 

10.2 Comparison of Empirical Results: United States of America 

10.2.1 Empirical Evidence Favoring Index Investing 

Multiple studies have been conducted on the American market, most of which help explain how active 

managers are incapable of beating the market. There are two distinct dimensions to the concept of 

analyzing portfolio performance: (1) The ability of portfolio managers to increase returns through his 

predictive abilities of future market prices/movements, and (2) The ability of the portfolio manager 

to efficiently diversify the portfolio as a means to reduce idiosyncratic risk. 

Jensen (1967) analyzed the performance of 115 American mutual funds and found that on average 

the managers were not able to predict security prices well enough to outperform the market. There is 

little evidence which suggests that the possibility of mutual funds beating the market is any higher 

than mere chance. Jensen (1967) concludes that on average the funds were not able to adequately 
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compensate investors for their brokerage expenses. On the contrary, Ippolito (1989), through an 

analysis of 143 American mutual funds, shows that the mutual funds net of all fees and expenses had 

outperformed the benchmarking index and achieved a positive alpha on a risk-adjusted basis. Elton 

et al. (1993) later defends the findings of Jensen by explaining how Ippolito (1989) did not use an 

appropriate benchmark. Elton et al. (1993) show by using the proper indexes that Ippolito’s findings 

are reversed, if conducted correctly, and is consistent with previous literature. 

Sharpe’s (1966) findings are very similar to Jensen’s. Sharpe analyzed 34 active mutual funds from 

1954 to 1963 and concluded that the stock market is effective. He also found that the mutual fund 

managers only concentrated on risk and diversification instead of investing in undervalued stocks 

(Ibid.). In the same year, Treynor & Mazuy (1966) similarly analyzed 57 active mutual funds and 

find no evidence to support that mutual funds can outguess the market. 

Malkiel (1995) analyzed the performance of American mutual funds and the severity of the 

survivorship bias. He finds that funds in aggregate have underperformed the benchmark portfolio 

after management fees and expenses. He shows, however, that there is some consistency in fund 

returns. Interestingly enough, his analysis also shows that the survivorship bias appears to be more 

important than previously estimated. He concludes his analysis by stating that the advantage of 

passive management holds true, in accordance to previous literature. Malkiel’s (1995) findings are 

later confirmed by Gruber (1996), who likewise argues heavily in favor of passive index investing. 

It is shown, that it is not possible to explain the future return of a mutual fund based on its history 

(Grinblatt & Titman, 1992). Carhart (1997) later elaborates upon this using a sample free of the 

survivorship bias. He finds that mutual funds are unable to achieve superior returns using the 

momentum strategy. His results do not support the existence of skilled nor informed mutual fund 

managers, and he similarly finds that the more an actively managed mutual fund trades, the lower the 

fund’s benchmarking-adjusted net return is to investors. 

Fama & French (2010) takes it a bit further and show that the aggregate portfolio of 3.156 actively 

managed American mutual funds closely resembles the market portfolio. Although, the high costs 

associated with actively managed funds significantly reduces the returns of the investors. The mutual 

funds are unable to produce risk-adjusted expected returns that are sufficient to cover their costs and 

are unable to produce alphas. This is also really interesting, as it evades the idea of active management 

in the first place, if the active managers just follow an index strategy, but are still paid high fees. 
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A crucial finding in favor of passive investing was discovered by Kenneth French (2008). He finds 

that investors spend 0,67% of the aggregate value of the market each year trying to achieve abnormal 

returns. Society’s capitalized cost of price discovery is thus at least 10% of the current total market 

value. The average fee for hedge funds is 4,63% and the average fund of fund fee is 1,85% (Ibid.). 

Thus, the funds must achieve abnormal returns equal to or greater than 6,48% each year. 

So, why does active investors keep participating in this negative sum game? French (2008) argues 

that the dominant reason is the common misconception about investment opportunities and lack of 

cost transparency. Overconfidence is yet another major reason why investors are willing to incur 

additional fees, expenses and transaction costs, which is associated with active investing. 

Overconfidence also encourages risky behavior and the investor is unlikely to be discouraged by the 

realization that the average active trader must lose (Ibid.). Statman (2004) have a behavioral 

explanation for this. He suggests that investors are concerned with what he calls the ‘expressive 

characteristics of their portfolios’. Active investors are willing to accept a lower return in exchange 

for the bragging rights associated with having a well-performing portfolio. They thus give up the 

benefits of low costs and diversification, associated with index investing, for the prestige of having a 

personal portfolio. 

Lastly, even though a few active investors may be able to obtain abnormal returns, it does not help 

explain the behavior of the average investor (French, 2008). As active investing is a negative sum 

game, every dollar a superior investor earns also increases the aggregate loss of another active 

investor. 

Grinblatt & Titman (1989) help explain the economic reasoning for the high fees. If the mutual funds 

are able to achieve abnormal returns, they should be able to capture the rents from their superior 

talents through higher fees and expenses. Grinblatt & Titman (1989) show that there may be a few 

indications of superior performances among mutual funds, however the funds with the highest 

superior performance also has the highest costs associated with them. Therefore, the investors cannot 

take advantage of the fund’s superior abilities by investing in the mutual fund. 

The findings of this thesis go well in hand with the results of previous empirical studies, and thus 

helps elaborate upon the extensive amount of research on this subject. This paper measures the 

performance of 11 Danish mutual funds and come to conclusions similar to most previous scholars. 

The mutual funds are unable to beat the market on a total risk-adjusted basis, which is in accordance 

with Jensen (1968), Sharpe (1966), Malkiel (1995) & Fama & French (2010). 
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My findings, however, may seem somewhat self-contradictory, as the Treynor ratios and alpha values 

show that some of the mutual funds were able to beat the market, assuming well-diversified portfolios. 

These findings are however misleading as I show, using the Sharpe ratio, that none of the mutual 

funds were able to beat the market on a risk-adjusted basis, when incorporating all risk. I show that 

the mutual funds have not diversified their portfolios well enough to eliminate all the idiosyncratic 

risks. 

 

10.2.2 Empirical Evidence Against Index Investing 

The abovementioned empirical studies have shown the superiority of passive index investors. The 

scholars argue heavily in favor of the EMH. Below, however, are a few scholars who find evidence 

in favor of active investing and the existence of market anomalies. 

Not all empirical studies suggest that mutual funds are unable to beat the market. Wermers (2000) 

concludes through his analysis of 1.788 actively managed American mutual funds, that mutual funds 

tend to outperform the market by 1,3% per year. However, their net-returns tend to underperform by 

1% after all fees and transaction costs. The mutual funds create a drag on their returns by keeping 

cash at hand and investing in bonds to keep liquidity high. Furthermore, Wermer (2000) finds that 

the trading by mutual funds has more than doubled in the period from 1975 to 1994, which creates a 

more competitive industry. 

In their study, Lee & Rahman (1990) elaborates upon the technique used by Treynor & Mazuy (1966) 

and find some evidence that suggest superior micro- and macro- forecasting abilities among fund 

managers. Their findings are contrary to the findings of Treynor & Mazuy (1966) as they show that 

25% of the funds were able to achieve positive alphas. Lee & Rahman (1990) thus show evidence 

that a few funds do have significant timing skills, while they have no selection skills. These findings 

are later confirmed by Chance & Hemler (2001) and Ferson & Schadt (1996). 

Chance & Hemler (2001) prove that mutual funds have a significant timing ability when observed 

daily instead of monthly. They go on to explain, that when the timing ability is observed monthly 

instead of daily, the significant ability generally disappears. This question the validity of the VIX 

analysis in this paper as it uses monthly data to analyze whether it is possible for active managers to 

utilize volatility to obtain abnormal returns. Ferson & Schadt (1996) likewise prove that some mutual 

funds are able to accurately time the market. Their analysis was, however, based on monthly data. 
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Lee & Rahman (1990), Chance & Hemler (2001) and Ferson & Schadt (1996) find contradicting 

evidence to Treynor & Mazuy (1966), Jensen (1968) and Elton et al. (1993). The miscallanious 

findings in terms of timing ability is one of the main reasons why many investors still partake in 

active investing despite the vast amount of evidence favoring index investing. The analysis of this 

paper likewise indicate that the mutual funds were unable to properly time the market and utilize 

anomalies in the market. Interestingly though, some of the mutual funds actually have a significant 

negative relationship with volatility. 

 

10.3 The Comparison of Empirical Results: Europe & Scandinavia 

The vast majority of empirical studies of mutual funds have been conducted by Americans, whom 

have focused on American mutual funds. This section will discuss a few European and Scandinavian 

studies to see if scholars have achieved similar results here. 

Cuthbertson, Nitzsche & O’Sullivan (2008) surveyed the UK market and tried to distinguish between 

the skill and the luck of mutual fund managers. They find strong evidence suggesting that the worst 

performing mutual funds are not only unlucky, but that most of the mutual funds demonstrate ‘bad 

skills’ (Ibid.). They likewise find performance persistence among losers, although not amongst the 

winning funds. This means that past performance cannot be used to dictate the future performance of 

a winning fund, although past losers will continue to underperform. Lastly, they pin-point that the 

vast majority of funds with a superior performance can be attributed to ‘good luck’. This makes it 

equally difficult for the average investors to find the outperforming mutual fund as it is to find the 

best performing stock. Cuthbertson, Nitzsche & O’Sullivan (2008) end their paper suggesting that 

UK equity investors would be better off investing in an index funds with lower transaction costs. 

Blake & Timmermann (1998) studied a sample of 2.300 UK mutual funds over a 23-year period. 

Their findings are somewhat similar to Cuthbertson et al. (2008). They find that the mutual funds 

underperform on a risk-adjusted basis, the persistence of performance among both the best and worst 

performing funds, and that the existence of the survivorship bias is quite substantial. 

Analyzing the Italian market, Cesari & Panetta (2002) find no alpha value significantly different from 

zero. The Jensen’s alpha of the Italian mutual funds is close to zero and not statistically significant, 

when using the net-returns of the funds. They likewise find, that the fund managers could not 
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accurately anticipate market movements. The findings of Cesari & Panetta (2002) are quite similar to 

the findings of this paper. The 3-factor model show no alpha values significantly different from zero. 

Similar results have been achieved by scholars in the Scandinavian markets. Christensen (2005) 

examines the timing ability and performance of Danish mutual funds using Treynor and Mazuy’s 

(1966) framework. He finds that Danish mutual funds perform neutrally, the returns are non-

persistent, and that Danish mutual funds are unable to time the market. The Danish mutual funds do 

not possess any selection skills; but are among the cheapest in Europe. The findings of this paper are 

similar to Christensen’s (2005), as the analyses show that the Danish mutual funds are unable to 

achieve abnormal returns. Similarly, while most of the mutual funds were unable to utilize market 

volatility to their advantage, some actually had a significant negative relationship with the VIX. Thus, 

the results seem to suggest that instead of accurately timing the market and achieving superior returns, 

the mutual funds actually destroys value by trying to time the market. 

Contrary to previous findings, Otten & Bams (2002) suggest that European mutual funds are able to 

add value indicated by positive alpha values, after costs. They analyzed 506 active mutual funds 

across five European countries and detect strong persistence in mean returns for funds in the UK. 

Otten & Bams (2002) argue that this deviation in results could be due to the European funds being 

significantly smaller than the US funds. This implies that when the mutual fund sector grows larger, 

relative to the market, it is harder to outperform the market as a group. 

A Swedish study by Dahlquist, Engström and Söderlind (2000) shows that small equity funds and 

funds with low fees tend to perform quite well. They similarly show that performance is negatively 

related to fees. As such, high fee funds to do not compensate investors with higher returns through 

expertise. Engström (2004) later elaborates upon this and show that there is nothing which suggests 

that pricing anomalies related to momentum, firm size and stock valuations exist in Sweden. He does 

find that mutual funds with a more diversified portfolio tend to outperform funds with lesser 

diversified portfolios. The performance analysis of this paper shows similar results. Some of the 

mutual funds’ Treynor ratios were superior to the market, however as previously explained, when we 

incorporate all risks, the mutual funds underperform the S&P 500. This suggests that diversification 

greatly enhances the performance of the portfolios. 

Karlsson & Ristop-Thomsen (2008), of the Danish National Bank, conducted a study on its behalf 

and concluded that most actively managed funds have a difficult time delivering a return 
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compensating their costs. More interestingly though, they find that the majority of Danish active 

mutual funds are very close to following a passive investment strategy. 

The vast majority of the empirical findings greatly favors index investing as the superior investment 

strategy regardless of where the study is conducted. The discussion of whether active or passive 

investing is the superior strategy will continue, even though the evidence talking against active 

investing looks quite promising and is getting quite extensive. Despite the evidence, however, a large 

sector of professional investors are contnuously arguing in favor of active investing as they are 

deriving great profits thereof. Cost opaqueness and overconfidence is also shown as being large 

influencors as to why people engage in active investing. 

There seems to be a general consensus among scholars that mutual funds tend to underperform the 

S&P 500 in the long run. The results of this paper are consistent with the findings of scholars from 

Europe and Scandinavia. My findings agree with the results of Cuthbertson, Nitzsche, & O'Sullivan 

(2008), who show that the vast majority of mutual funds demonstrate ‘bad skills’, and Blake & 

Timmermann (1998) who demostrate that mutual funds underperform on an risk-adjusted basis. 

Furthermore, I find that there are no alpha values which are significantly different from zero, which 

agrees with the findings of Cesari & Panetta (2002). 

Lastly, my results agree with the findings of Christensen (2005), who proves that Danish mutual 

funds are unable to beat the market and does not possess any selection skills. Although, Otten & Bams 

(2002) suggest that some European mutual funds are able to obtain positive alpha values, after costs, 

my findings seem to complement the vast majority of previous empirical literature conducted in 

Europe and Scandinavia quite well. As a result, there are more evidence that suggest passive investing 

is the superior investments strategy. 
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11 Conclusion 

This thesis helps explain whether a passive or active investments strategy is superior. I have measured 

the performance of 11 Danish active mutual funds from the beginning of 2006 to the end of 2018. 

The goal of this thesis has been to enlighten upon the already extensive literature by analyzing 

whether the selected mutual funds can obtain a better risk-adjusted return than the S&P 500. 

The 11 Danish mutual funds were incorporated in an elaborate performance analysis and compared 

with the S&P 500, the benchmarking index. It was essential for the selection that the mutual funds 

were active and followed a global investment strategy. The American 10-year Treasury Yield was 

chosen as the risk-free rate for the analysis, at 2,75%. 

Five performance measures were used in the performance analysis; Jensen’s alpha, Treynor’s ratio, 

the Sharpe ratio, Information ratio and Fama & French 3-factor model. The overall conclusion of the 

performance analysis is, that the mutual funds were unable to obtain a higher all-encompassing risk-

adjusted return than the S&P 500. 

I find that seven of the mutual funds were able to obtain a positive Jensen’s alpha ratio. Most of the 

funds were thus able to obtain excess returns when compared to the benchmarking index. The same 

seven mutual funds were able to obtain a Treynor’s ratio higher than the S&P 500. This entails that 

these funds were able to beat the market on a systematic risk-adjusted basis assuming that all 

idiosyncratic risks have been diversified away. Although, in order to get a better estimate of the 

reward to total risk, the Sharpe ratio is applied. 

The Sharpe ratio includes both systematic and idiosyncratic risk in its calculation and is thus a great 

measure to compare the overall risk-return between portfolios. None of the mutual funds were able 

to obtain a risk-adjusted return higher than the benchmark, when accounting for all risk. This shows 

that the mutual funds have a lot of idiosyncratic risks that is not diversified away, which explains why 

their Treynor ratios and alphas were higher than the market’s ratio. 

The information ratio shows how consistent an investor is able to generate superior returns. None of 

the mutual funds were able to obtain a positive information ratio. This implies that none of the mutual 

funds were able to outperform the market or deliver consistent abnormal returns throughout the 

period.  

The Fama & French 3-factor model was significant at the 95% significance level for all of the mutual 

funds; however, the fit of the model was poor. The 3-factor model show that neither of the funds had 
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an alpha, which were significantly different from zero. All of the mutual funds had a positive SMB 

coefficient, and five of the mutual funds had a significant SMB p-value. It is thus shown that some 

of the mutual funds were significantly influenced by the size factor. Likewise, all of the mutual funds 

had a positive HML coefficient, and eight of the funds were significantly influenced by the HML 

factor. The analysis shows that the eight mutual funds that are significantly influenced by the HML 

factor more heavily favored owning value stocks instead of growth stocks.  

The performance analysis was later supplemented by a robustness analysis, where I tested whether 

the performance analysis could withstand significant changes in its assumptions. By changing the 

risk-free rate to 0%, the majority of the funds now had a positive Jensen’s alpha value and Treynor 

ratio. This was expected as the mutual funds had a beta lower than 1. The results were later 

counteracted as the conclusion from the Sharpe ratios remained the same, so were the results from 

the 3-factor model. 

When changing the risk-free rate to 5,23% the opposite was true for the Jensen’s alpha and Treynor 

ratios. They had now decreased significantly. Similarly, to changing the risk-free rate to 0%, however, 

was that the Sharpe ratio of the benchmarking index was still superior to the mutual funds’ Sharpe 

ratios. There were no significant changes in the 3-factor model. 

I then tested how changing the beta to 1 for all of the mutual funds would influence their performance 

measures. This is interesting, as it insinuates that the mutual funds have the same risk/reward 

relationship as the S&P 500. It is thus an excellent test, as it shows which fund would have had 

performed better assuming the same amount of risk. The alpha for each of the funds decreased 

significantly though, as did their Treynor ratios. This implies that the benchmarking index has 

returned the best systematic risk-adjusted return given its level of risk. 

Lastly, I test whether the mutual funds were able to utilize volatility to their advantage. I have already 

shown that the mutual funds were unable to beat the S&P 500 over the period on an all-encompassing 

risk-adjusted basis. These results are also quite astounding. I show that the returns of four of the 

mutual funds are significantly negatively influenced by the VIX. This means that these funds actually 

worsen their returns during periods of high volatility. The remaining seven funds were not 

significantly influenced by changes in market volatility. It is important to note that none of the mutual 

funds had a positive relationship with the volatility index. The results seem to suggest that the timing 

ability of the mutual funds were either value destroying or non-existent. Consequently, the managers 

of the mutual funds seem to add no value or even directly destroy value for the investors in the funds. 
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In conclusion, the 11 Danish active mutual funds were unable to outperform the benchmarking index, 

the S&P 500, on an all-encompassing risk-adjusted basis. The results are robust, as the conclusions 

from the performance analysis are not influenced significantly, when I change the risk-free rate or the 

beta values. Lastly, the mutual funds were also unable to exploit periods of high volatility to their 

advantage. The mutual funds therefore either added no value or directly engaged in value destroying 

activities. 
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12 Limitations & Future Research 

This paper has empirically tested whether active or passive investing is the superior investments 

strategy. This thesis has focused exclusively on Danish mutual funds with a set of predefined criteria 

as defined in section 6.1. This thesis is furthermore limited to only analyzing the equity markets and 

using performance measures based upon the CAPM framework. The conclusions may therefore differ 

greatly if the analyses included other asset classes like real estate, fixed income, etc. 

I suggest further research to be conducted on the subject of active vs. passive investing and would 

argue that more empirical studies need to be conducted on the Danish market. It could be interesting 

to select and analyze different samples of Danish mutual funds, e.g. closed- or balanced funds, to test 

whether specific types of mutual funds are able to add value. A sample free of the survivorship bias 

would be ideal, as the bias has the potential to greatly skew the conclusions. In addition, to testing 

the asset pricing theories on the Danish market, I would also suggest that future researchers look into 

the timing and selection abilities of the Danish mutual funds. 

As more people study active vs. passive investing, scholars and professionals within other areas of 

investing will be able to take the work further. This paper only concludes that index investing is the 

superior investments strategy when compared to active investing. Scholars should also look into how 

index investing affects other areas of finance like capital allocation, and personal finance. Similarly, 

it is relevant to look into how several industries are changing due to these new market conditions. 

Investments banks, pension funds and wealth management firms are for example rapidly lowering 

the prices to stay competitive. Thus, active management might soon reach a new state of equilibrium. 

By testing the abovementioned criteria, a greater understanding of the efficient market theory and 

behavioral finance can be obtained. Lastly, it could also be quite relevant to test generally established 

theories in new markets as a means to question their generalizability, robustness and validity. 
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14 Formulas 

Formula 1: 

95;M(7	Nℎ8O7	:N	:	?5(P57;:Q5	8B	;8;:R	:C8M7;	<7S5N;5T = 	
$V:RM5WXYZ-[ − $V:RM5\]Z-[

$V:RM5\]Z-[
 

Formula 2: (Brealey, Myers, & Marcus, 2015, p. 341) 

$8(;B8R<8	9:;5	8B	95;M(7 = (^(:P;<87	8B	?8(;B8R<8	<7	B<(N;	:NN5; ∗

(:;5	8B	(5;M(7	87	B<(N;	:NN5;) +	(^(:P;<87	8B	?8(;B8R<8	<7	N5PP87T	:NN5; ∗

(:;5	8B	(5;M(7	87	N5P87T	:NN5;)… 

This can also be shown as: (Schultz, 2014) 

(1 =_( Z̀

a

ZbD

∗ (Z) 

Formula 3: Correlation (Corporatefinanceinstitute.com, 2019) 

c(`, e) = 	
"8S	(`, e)

@f@g
 

Formula 4: Covariance Between Two Assets (Bodie, Kane, & Marcus, 2014, p. 210) 

@1h = OD
h@D

h + Oh
h@h

h + 2jDjhcD,h@D@h 
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15 Appendix 

15.1 Passive Investments & Index Investments 
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15.2 Fama & French 3-Factor Model Regression Analysis 
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15.3 Fama & French 3-Factor Model Regression Analysis: Risk-Free Rate = 0% 
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15.4 Fama & French 3-Factor Model Regression Analysis: Risk-Free Rate = 5,23% 
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15.5 VIX Regression Analysis 
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