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Executive Summary 

This paper investigates the empirical evidence behind the critical claims of the Danish mutual 

funds for being mostly passive and generating poor performance. Based on the analysis of 

activeness and performance, the historical correlation between the two measures is analysed to 

reveal if there is support for using Active Share to identify the future outperforming managers as 

suggested by Cremers & Petajisto (2009). The empirical findings are used in a qualitative 

discussion of investments in active mutual funds, and how to select the best future performing 

funds. 

 

It is found that most of the funds are primarily following passive investment strategies despite 

being marketed as active. 12 out of 14 funds are labelled as “closet index funds”1. Despite the 

low activeness in the funds, on average, they have generated statistically significant 

outperformance relative to benchmark index in the trailing 1, 3 and 5-year period while they have 

performed neutrally in the trailing 7-year period. On all four periods analysed (1, 3, 5 and 7-year), 

the most active funds have outperformed the rest of the group, with a margin of up to 8% p.a. 

 

These findings are compared with existing literature and used to qualitatively discuss active 

investment management in Denmark, which results in the following suggestions: The investors 

should not drop the active funds, as they have demonstrated significant superior historical 

performance and there is evidence that the best funds can be selected based on their activeness. 

To select the best active funds it is found that investors should combine Active Share and cost 

(TER), to calculate a proposed new measure, Active Cost Ratio, which can be used to select the 

funds that are best positioned to deliver future outperformance. 

 
 
  

                                                 

1As defined by Cremers & Petajisto (2009):  Mutual Funds that are labelled as active, yet maintain a passive investment portfolio, 
holding most of the same stocks as the benchmark index 
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1.0 Introduction 

In recent years, passive investment management has seen a massive uptrend. Both retail and 

institutional investors worldwide are flocking to ETF’s and other passive investment vehicles to 

minimize cost and settle for market returns.  

The Danish retail mutual funds investors, however, still have 96% of their capital in active 

mutual funds2. A severe critique of the active mutual funds has been raised by several 

government entities, including the Danish Central Bank, The Money and Pension Panel, The 

Danish FSA as well as independent financial advisors and academics. The claim is that the active 

funds don’t deliver on the objective of outperforming their benchmark and that the funds really 

follow a passive strategy copying most of the portfolio of the benchmark.  

The debate has been prominently featured in the financial and mainstream media where the 

stakeholders’ rhetoric often is more black-and-white than its empirical foundation. The interest 

in the topic has been increased after the Danish FSA, in May 2013, announced the launch of a 

critical scrutiny of all Danish active mutual funds. 

The consensus of an elaborate stream of empirical research on active mutual funds is that most 

funds underperform their benchmark and that it is exceptionally difficult to identify the future 

outperforming funds (Jensen 1968, Gruber 1996, Wermers 2000, Rangvid 2004, Christensen, 

2005, and several others). Even finding a fund that is able to consistently cover its cost is a 

difficult task, with no proven solution.  

Active Share, however, a measure proposed by Cremers & Petajisto in 2009, has demonstrated 

significant ability to narrow down the best funds and is gaining traction with practitioners as well 

as academics.  

The goal of this study is to investigate whether the critical claims are supported by the empirical 

evidence on Danish equity funds and to test the ability of Active Share to predict future 

outperformance. The empirical results will be used in a qualitative discussion of whether the 

Danish investors should choose to avoid the active mutual funds, and how the investors can use 

Active Share with other measures to identify the best funds to invest in. 

                                                 

2 According to IFR.dk 
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1.1 Problem statement 

To investigate the validity of the active mutual fund critique, two of the most decisive points 

made by the critics are posed as hypotheses and tested empirically. Based on the results from 

these tests it is explored if there is evidence for using Active Share to identify future 

outperforming funds as suggested by Cremers & Petajisto (2009).  

• Hypothesis 1: Most of the active Danish domestic equity mutual funds are, in fact, 

following a passive investment strategy 

• Hypothesis 2: Most of the active Danish domestic equity mutual funds underperform 

their benchmark in the trailing 1, 3, 5 and 7-year periods 

• Hypothesis 3: There is a positive correlation between Active Share and performance in 

the Danish domestic equity mutual funds 

By testing these hypotheses, the thesis will seek to answer the following questions, which will be 

addressed in a qualitative discussion, where the results are compared with prior Danish and 

international studies. 

• Should Danish investors drop the active mutual funds, as proposed by several critics? 

• What are the benefits of closet indexing3? 

• Should the Danish investors care how active their mutual funds are? 

• Can Active Share be used to identify the best mutual funds to invest in? 

• What is the best way to utilize the information Active Share provides to choose which 

fund to invest in? 

1.2 Contribution 

The existing empirical researches on Danish mutual funds are sparse, and have focused primarily 

on performance, using conventional return-based measures. By introducing Active Share, this 

study contributes with a fundamentally different approach at evaluating mutual funds that 

focuses not only on the historical returns but also on the actual holdings of the mutual funds. By 

doing so it becomes evident what measures the funds uses to position itself for future 

outperformance. 

Moreover, the aim is to contribute to the discussion of active management by investigating a 

market where the prevalence of active funds is extraordinarily high.  

                                                 

3 As defined by Cremers & Petajisto (2009):  Mutual Funds that are labelled as active, yet maintain a passive investment portfolio, 
holding most of the same stocks as the benchmark index 



   
  
 

Chapter 1 – Introduction 

 
 

5 

Based on Active Share, the study proposes a new measure, Active Cost Ratio, which can be used 

to identify the best mutual funds to invest in. 

1.3 Methodology 

This study is structured around three main hypotheses, which is tested empirically in separate 

sections of the analysis. First it is tested how active the funds are, then how they have performed 

during the observation period and lastly, the results are connected to conclude if the most active 

funds also are the best performers.  

In addition to the hypotheses, several key questions for the Danish investors are posed in the 

problem statement and will be addressed qualitatively in the discussion. The discussion will be 

based on the findings in the study as well as references from other research that will be presented 

in the literature review. 

To test how active the funds are the measures of Active Share (Cremers & Petajisto, 2009) and 

Tracking Error is applied to monthly holdings and return data for all mutual funds and their 

benchmark indices based on data from Morningstar Direct and Bloomberg.  

The performance of the funds is tested using Jensen’s alpha, the Treynor-Mazuy market timing 

model, Treynor Ratio and Sharpe Ratio. All performance measures are applied to monthly return 

data from Morningstar Direct. 

The correlation between the performance of the funds and how active they are is tested by 

grouping the fund in Active Share quintiles and regressing the returns on Active Share. 

Additionally, simple comparisons of the performance in groups based on Active Share will be 

used. A thorough discussion and argumentation for the use of each model will be included in the 

theory section.  

All regressions will be applied using Excel’s built in regression analysis tools. The robustness of 

the results will be assessed by applying the Durbin-Watson statistic to test for possible 

autocorrelation, and a White test will be applied to check for possible heteroscedasticity. 

Two types of historical data have been gathered: portfolio weights and returns. These data have 

been gathered for the Danish mutual funds investing in Danish stocks and the indexes they are 

benchmarked against from 2004 to 2011. The portfolio weights are used to quantify how active 

the funds are according to Cremers & Petajisto’s (2009) definition of Active Share. The historical 

returns are used to evaluate performance of the funds against their benchmark, applying the 

various performance measures. After gathering data on all Danish mutual funds investing only 
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domestically, some has been excluded due to not matching the selection criteria, this is detailed 

in the data section. 

The structure of the thesis is illustrated in figure 1.  

Figure 1 – Structure of the thesis 

 

Source: Own contribution 

1.4 Delimitations 

An underlying assumption of the Jensen’s Alpha model is that the return of a fund adequately 

can be explained by a model in which the market return, in different forms, is the only factor. 

This ignores the fact that some academics has suggested improving the model by including 

additional explanatory factors like the “high minus low” (HML) and “small minus big” (SMB) of 

Fama and French (1993) and the “momentum” (MOM) factor of Carhart (1997).  
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The approach is chosen primarily because the analysis done based on Jensen’s Alpha was able to 

explain 96% of the variation in mutual fund returns, on average. This leaves a small room for 

improvement of the model by adding additional risk factors. If an increase of the R-Square 

coefficient would occur as a result of the 3-factor model implementation, it is assumed to be 

marginal. Also, the limited number of Danish stock indices means that the risk factors would 

have to be constructed arbitrarily, since there are no indices to base the SML and HML risk-

factors on, as suggested by Fama and French (1993). Additionally, there are several indications 

that the factors are not indispensable. According to Bodie, Kane, & Marcus (2009) Jensen’s 

approach is still the most commonly used method among academics, and several recognized 

studies have been carried out without the 3-factor model, well after it’s widespread popularity; 

Malkiel (1995), Ferson and Schadt (1996) and Dahlquist et al (2000).  

Survivorship bias is an issue that has been discussed thoroughly in the mutual fund performance 

literature (Brown, Goetzmann, Ibbotson & Ross, 1992). The data used for the study includes 

only “surviving funds”, e.g. funds that were in existence at the end of the observation period. 

Therefore, some funds might have been active within observation period, but ceased their 

operations before the end, why they are not included in the sample (the information on these 

funds was not available via Morningstar Direct). Several academics argue that excluding non-

surviving funds may bias the overall fund performance upwards (Malkiel, 1995). Overgaard 

(2003), however, estimated the effect of survivorship bias for Danish mutual funds in the period 

1989 to 2001 to be negligible. Since this is before the observation period of this study, it can’t be 

ruled out that the results is affected by survivorship bias, but based on the above, it is assumed 

its influence is marginal. 

This study focuses primarily on the performance of active mutual funds as measured against the 

benchmarks selected by the funds. This means that the alternative to active investing, passive 

investing, and the market for passive mutual funds in Denmark are not thoroughly explored. 

Instead, it will be assumed that it is possible for investors to achieve returns closely matching the 

market return by investing at low cost directly in equities or in index-funds. 
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2.0 Mutual funds in Denmark  

This section provides a brief overview of the Danish mutual funds, the way they are traded and 

the retail mutual fund market. 

2.1 The Danish mutual funds defined 

A mutual fund is a company that pools and manages money on the behalf of investors, 

according to a defined investment strategy (Bodie, Kane & Marcus, 2009). As such, the mutual 

fund is an investment vehicle that allows investors to access to professional money management 

and diversification.  

Unlike most foreign mutual funds, the Danish mutual funds (investeringsforeninger) are owned by its 

investors through tradable certificates of ownership. When an investor wants to invest in a 

Danish mutual fund, he can either buy an existing ownership certificate from another investor 

who’s willing to sell, or he can have a new certificate issued by the mutual fund. If a new 

certificate is issued, the fund’s assets under management (AUM) increase by the amount of the 

investment. In return for his investment, the investor receives an ownership share in the 

portfolio of the fund. Whatever the size of the investment, the investor receives a share of the 

same complete portfolio that has been defined by the management of the mutual fund. This 

means that even a small investment can be spread over any number of stocks (IFR, 

Morningstar).  

The mutual fund ownership certificates (investeringsbeviser) are traded in on the Copenhagen Stock 

Exchange (OMX) where most Danish stocks are also traded. Retail banks also offer customers 

to invest in mutual fund certificates as an over-the-counter transaction. The ownership certificate 

system allows for a high degree of flexibility when it comes to entering and exiting the mutual 

funds, which can be done through simple trades online.  

The Danish mutual funds apply an open-end principle, where the circulating number of 

certificates is continuously adjusted to the market demand. This means that increasing demand 

for ownership certificates in a specific mutual fund does not impact the pricing of the 

certificates. Conversely, they certificates is priced at the last trading day’s Net Asset Value (NAV) 

of the fund (Morningstar). The NAV is the weighted value of the stocks in the portfolio. The 

benefit of this trading principle is that it allows investors to enter or exit a mutual fund at any 

time, at a price very close to the market price of the underlying stocks plus any entry and exit 

fees the fund might charge.  
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The most mutual funds in Denmark are founded by a Danish bank, and are engaged in close 

collaboration with the founding bank regarding sales and marketing of the mutual funds 

(Karlsson & Ristorp-Thomsen, 2007). The daily operations are typically handled within the fund, 

whereas distribution, trade, deposits and advisory about the portfolio composition often is 

bought as a service from the founding bank. The distributor of the certificates are paid with a 

provision-fee, which is calculated as a percentage of issued certificates as well as a fixed yearly 

percentage of the nominal value of the certificates for customer service and advisory (this is not 

connected of the actual service provided by the bank). A few Danish funds is independent of 

banks and do not charge its investors the provisioning fee (e.g. Maj Invest and Spar Invest). 

The Danish mutual fund market for private investors is dominated by funds based in Denmark. 

This is explained by the higher taxation rate (kapitalindkomst-beskatning) of foreign funds and 

strict legal requirements for foreign funds operating in Denmark. Hence, most Danish private 

investors are limited to a choice between the Danish based mutual funds (The Danish Central 

Bank, 2008).  

2.2 Why invest in mutual funds? 

To private investors, mutual funds provide three primary advantages: Diversification, 

professional portfolio management and easy access to global markets (Bodie, Kane & Marcus, 

2009). 

Diversification is the effect of spreading risk across several assets in a portfolio, and thereby 

reducing the exposure to any particular asset (ibid). Following, a well-diversified portfolio 

provides a more attractive relationship between risk and return. For smaller private investors, 

buying enough equities to complete a well-diversified portfolio involves transaction costs so 

relatively high, that it is not feasible.Professional money management spares the investor the 

time it takes to understand and follow the financial markets and connects the investor with 

decisions based on professional tools and research resources. When not investing through a 

mutual fund, access to investments in global markets can be a challenge to the private investor. 

Especially remote and emerging markets can prove at difficult to get access to (The Danish 

Central Bank, 2008). 

2.3 Active and passive investment strategies 

Mutual funds, as well as investment strategies in general, can be divided in two distinct types: 

active and passive. Active mutual funds continually seek to profit from identifying mispriced 

stocks and buying or selling at the right time. Passive mutual funds, conversely, aim at following 

a defined benchmark index, why they are also called index-funds. Consequently, the return of the 
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fund will always be fixed in relation to the index, generating the same return as the index minus 

cost. When following a passive investment strategy, the mutual funds does not need to employ 

resources to find the “right” stocks to invest in, since the target portfolio is given by the 

benchmark. This reduces the operating expenses significantly and makes it possible for the 

passive funds to offer a considerably lower investment fee. The drawback of a passive strategy is 

that the return never will be higher than that of the benchmark index. 

2.4 The Danish mutual fund market overview 

Almost 800.000 Danish private investors’ have investments in Danish mutual funds 

(Investeringsforeningsrådet, 2012). This equals one in seven people across the Danish 

population, which indicates that the role of mutual funds is important not only to the private 

investors, but also to economics of the Danish society as a whole. The asset base that is managed 

by the funds has been increasing over the last 9 years and despite a significant drop in 2008, due 

to sharply declining stock prices, the total value has grown from 364 to 1,214 Billion Danish 

kroner in the period (figure 2).  

Figure 2 – Aggregate AUM time series: Mutual funds 
investment has more than tripled from 2003-2012 

 
The chart includes all Danish mutual funds. Danish equity funds with a domestic investment strategy 
accounts for 35% of the total investment in 2012  
Source: Investeringsforeningsrådet (www.ifr.dk)  

The market for domestic equity funds (Danish funds, which invests solely in Danish equities) for 

private investors makes up a total of 14.9 billion Danish kroner (Morningstar Direct, 2012). This 

is distributed over a total number of 32 funds. Figure 3 shows the funds that have been selected 

for this study, and their size as described by AUM (see data section for a thorough description of 

the selection criteria, and the process). The sampled funds have a combined AUM of 11.7 billion 

Danish kroner, which equals 82% of total AUM of the market for Danish domestic funds. 
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Figure 3 – Mutual fund market shares: Nordea Invest is the 
market leader within the Danish domestic funds 

 
Source: Own contribution based on Investeringsforeningsrådet (www.ifr.dk), 2012  

Out of the 32 domestic equity funds, two funds are passive. These have a combined AUM of 0.7 

billion Danish kroner equaling 4.7% of the total investment in Danish domestic equity funds.  

When comparing this to the rest of the EU, it is evident that the share of passive investments is 

low in Denmark. Across the EU countries, 15% of the total equity mutual fund investments is 

passively managed (Morningstar Research, 2011). Especially the countries of Switzerland, 

Ireland, France and Germany have embraced passive investing. The market share of passive 

investments in equity mutual funds within these countries is 48%, 37%, 24% and 21%, 

respectively.  

The Danish FSA has raised concerns from that that most Danish private investors have their 

funds actively managed, not a result of an informed choice, but merely as a result of the 

incentive structure in the banks that is distributing the certificates of ownership in the mutual 

funds. As described above, when the banks sell investments in a mutual fund, they receive a 

“provisioning fee”. Since this fee is typically significantly larger for active funds, the incentive for 

the banks is to sell the more profitable, active, products. Furthermore, the close collaboration 

with the Mutual Funds adds to the incentive. Studies by The Danish Central Bank (2008) have 

shown that 14 out 14 Danish banks will suggest its clients to invest in active funds that are 

connected to the bank. 
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3.0 Literature review  

This section presents the key contributions to the rich stream of academic research on active 

mutual funds and the Danish debate on active investing, which has taken place in the financial 

and main stream media.  

To effectively summarise the vast number of studies on the subject of active mutual funds, they 

are presented in three main themes. The themes are relevant directly for this study and 

characterize a shift in the focal point of the research, going from a focus on the performance of 

active mutual funds as a group, to the performance persistence of individual funds to finally 

attempting to separate results based on skill from pure luck. The studies have been selected on 

the basis of quotations and the publication it appeared in.  

3.1 The historical performance of the active mutual  fund industry 

The mutual fund industry in the US has been under intense scrutiny by academics ever since the 

Capital Asset Pricing Model (CAPM) was introduced in the 1960s (Bodie, Kane & Marcus, 

2009).  

Jensen (1968):  Jensen was one of the first academics to utilize the CAPM framework to evaluate 

the performance of mutual fund managers. He performed an analysis of the performance of 115 

American open end mutual funds in the period 1945-1964. Jensen found evidence that the these 

115 mutual funds were on average not able to predict security prices well enough to outperform 

a buy-the-market-and-hold (passive) policy, and stressed that this conclusion held, even when we 

measure the fund returns gross of management expenses. Thus, on average, the funds were not 

successful enough in their trading activities to recoup even their brokerage expenses. 

Grinblatt & Titman (1989):  The authors analyse quarterly returns of American mutual funds in 

the period 1975-1984. They conclude that before the deduction of cost, some funds generated 

outperformance which is significantly positive. Grinblatt & Titman found that the 

outperformance was mainly generated by aggressive growth funds and funds with relatively low 

assets under management. These top-performing funds, however, usually involved high costs, 

with the result that outperformance wiped out once costs were deducted. Hence, the investors 

cannot benefit from the identified ability of the fund manager. 

Malkiel (1995): Based on a dataset with the returns of all equity funds in one particular year, 

Malkiel studied the performance of American mutual funds in 1995. This approach alleviates 

potential survivorship bias, which is the effect of ignoring poor performing funds that have been 
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closed during the evaluation period, and therefore are not immediately apparent when the sample 

selection is done (see theory section 4.0 for further description). Malkiel found that as a group, 

the funds generated lower returns than the benchmark portfolios, even before the deduction of 

cost. He also found that the survivorship bias is more significant than previously assumed by 

Grinblatt & Titman (1989), and others. On that basis, Malkiel concluded that it is likely more 

profitable for investors to buy low cost index funds than trying to find an outperforming fund 

manager. 

Fama & French (2010): Using the 4-factor model to analyze American mutual fund returns from 

1984 to 2006, Fama & French conclude that after deduction of costs, the funds underperform by 

1% per year on average.  

In summary, the empirical studies provide little to no evidence that active mutual funds, as a 

group, are able to outperform their benchmarks after deduction of costs. This finding 

corresponds with the logic that, from a holistic perspective, active investing must be a zero sum 

game, in which the above average performance of some investors corresponds to a below 

average return for others. Hence, the introduction of cost will make active investing a negative-

sum game. Sharpe (1991) was the first to point this rudimentary relationship out in the often 

quoted article “The Arithmetic of Active Management”, published in the Financial Analysts 

Journal. This relationship does not rule out that some managers can “beat the market”.  

The arithmetic logic as well as the empirical studies provides a new framing of the discussion: 

choosing a fund at random is expected to underperform the market, so investors should strive to 

isolate the future above-average managers. 

3.2 Identifying the best mutual funds 

Throughout the research, academics have tried to identify if some of the mutual funds stood out 

from the underperforming group, and continuously succeeded in delivering excess return to their 

investors. To look for this, the persistence of the returns of the mutual funds has been 

investigated in increasingly elaborate ways. 

Elton et al. (1993): The authors investigate a data set consisting of 143 American mutual funds in 

the period 1965-1984, using both the Fama-French three-factor model and the CAPM. As found 

in earlier research (Lehman & Modest, 1987), they demonstrate, that the results are affected by 

the specific performance measure that is used. They identify a significant correlation between the 

returns in two successive periods, yet, this level of performance persistence is concentrated 

among the poor-performing funds. 
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Hendricks et al. (1993): In a study of performance persistence for American mutual funds in 

1974-1988, the authors conclude that the relative returns of mainly growth-oriented mutual 

funds are persistent in the short term and particularly on a one-year horizon. Following, they test 

a investment strategy of selecting the relatively best performing funds each quarter, based on 

returns in the previous four quarters. They find, however, that this strategy leads to only 

marginally better performance than the benchmark market indices. As Elton et al. (1993), they 

find that funds with a poor performance in the most recent year continue to generate relatively 

poor returns in the short term. Again, the persistence of the poor-performing funds is higher 

than that of the good performers. The researchers coin the terms „hot hands‟ and “icy hands” 

to account to describe the persistent superior and inferior performers, respectively, stating that 

the “icy hands” indeed are more inferior that the “hot hands” are superior. The authors 

rigorously tested their sample data for survivorship bias, and concluded that the persistence they 

identified was unaffected by this bias. 

Carhart (1997): By the adding a fourth factor, “momentum”, to the Fama French three-factor 

model, Carhart demonstrated that performance persistence not necessarily reflects the skill of 

fund managers. According to Carhart, the “hot hands‟ phenomenon of Hendricks et al. (1993) is 

driven by the one-year momentum effect on stock prices, which was identified by Jegadeesh and 

Titman (1993). Since momentum easily replicable for investors, outperformance driven by 

momentum should not, according to Carhart, be seen as particular ability on the part of fund 

managers. Carhart also find that the poorest-performing funds show performance persistence. 

Carhart concludes that his results do not support the existence of skillful or informed fund 

managagers. In addition, he shows a significant negative relationship between costs and returns. 

Each dollar in costs seems to reduce the return by slightly more than one dollar.  

In conclusion, the academic consensus on performance persistence is far from unequivocal. It 

has been shown that the results depend largely on the performance measure of return selected, 

as well as potential biases in the data set. It is evident though, that identifying funds with 

consistently inferior performance is easier than identifying consistent top performing funds. 

3.3 Luck vs. skill 

The question whether a good performing manager is lucky or skilled has been the focus of 

several recent studies. Thus, the stream of research has shifted from focusing on consistency in 

the performance alone, to the cause of the performance by attempting to distinguish luck from 

skill. 
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Cuthbertson et al. (2008): In this study of 935 UK equity funds, the authors investigate the 1976-

2002 returns, to estimate the influence of luck on the funds’ over- and underperformance. They 

do this by creating a ‘luck distribution’, running 1000 simulations per fund and creating a range 

of likely returns. Their study points to the existence of outperforming abilities among a small 

number of top performing UK equity mutual funds. For the poor performing funds, the study 

rejects the hypothesis that they are merely unlucky, and conclude that most of these funds 

demonstrate ‘bad skill’. For the majority of funds with superior performance, they found this can 

be attributed to ‘good luck’ and that it is extremely difficult ex-post to isolate these funds, even 

when they have a long data history. Hence, they conclude that it is extremely difficult for the 

‘average investor’ to pinpoint individual active funds which demonstrate genuine skill, based on 

their complete track records. Also, it appears that past-winner portfolios cannot be identified ex-

ante, whereas past loser-funds persist. 

Fama & French (2009): Based on a study of mutual fund data from 1984 to 2006, Fama & 

French show that there are fewer managers generating a very positive return than would be 

expected on the basis of luck. Furthermore, the historical performance of the top funds is 

concluded to be approximately what should be expected from the extremely lucky funds in a 

world where true α is zero for all funds. Fama & French find that their estimate of true α, even 

for the top three percentiles of historical performers, is near zero, and negative for the vast 

majority of actively managed funds. 

Cremers & Petajisto (2009): The authors introduce Active Share, a new measure they find 

empirical evidence for being able to predict mutual fund performance. Focusing on mutual fund 

holdings instead of return data, Cremers & Petajisto test 2.026 America mutual funds in the 

period 1980 to 2003, and as the first researchers they include the weighted holdings of the funds 

in the analysis. Instead of merely focusing on the performance generated by the funds, Cremers 

& Petajisto also investigate at what measures the fund has taken to outperform the benchmark. 

They find a consistent and significant average outperformance of 1.26% between the most active 

funds, and conclude that it means that there are some inefficiencies in the market that can be 

exploited by active stock selection. This study will be further described in the theory section, 

where Active Share is introduced. 

In conclusion, the studies show that: 

1) In general, mutual funds fail to consistently outperform their benchmarks after cost 

2) Past outperformance do not correlate with future outperformance   
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3) Past underperformance shows some correlation with future underperformance 

4) It is a major challenge to distinguish good performance based on skill from good 

performance based on luck 

For the investor, the general implication of the years of empirical research is that it is 

exceptionally difficult to find the funds that will deliver good future performance. Even finding a 

fund that is able to consistently cover its cost is a difficult task, with no proven solution. Active 

Share however, as proposed by Cremers & Petajisto (2009), has proven to have significant 

positive correlation with outperformance in initial studies. For investors it cannot be used as a 

standalone method for choosing funds, yet, it allows the investor to understand the actual 

investment activities of the funds.  

3.4 Empirical studies on the Danish market  

Few empirical studies have been done on the Danish mutual fund market. The following section 

presents three of the most notable contributions, and one from the Swedish market, which is 

often used for comparison due to its similarity in size, geography and regulation. 

Michael Christensen (2003): The author analyses the performance of 27 equity mutual funds in 

Denmark in the period 1994 to 2003. Using various evaluation methods such as CAPM, an 

adjusted multi-index model and the Treynor & Mazuy market timing model, it is concluded that 

it is not possible to identify significant outperformance. According to the study most funds have 

performed neutrally and some has demonstrated significantly negative performance. 

The Danish Central Bank (2008): In an analysis of the performance of 150 Danish funds, in the 

period 2002-2008, the Danish Central Bank concluded that the investors doesn’t benefit from 

the economies of scale of mutual fund investing. Instead, the mutual funds exploit the cost 

advantages of managing a large asset base. Additionally, the Bank criticised the Danish mutual 

funds are for being passive, based on the measure of Tracking Error.  

Engsted et al. (2011): The report was requested by the Danish FSA with the objective to serve as 

an unbiased recommendation for private investors in Denmark. Tom Engsted (professor, Århus 

Universitet) Bjarne Graven Larsen (fondsdirektør, ATP) Michael Møller, (professor, 

Copenhagen Business School), co-authored the report that states that private investors should 

avoid active mutual funds and instead invest in stocks directly, creating a diversified portfolio. 

Dahlquist et al. (2000): The Swedish authors investigate mutual fund performance for 210 equity, 

bond and money market funds. Their sample is restricted to funds investing domestically. The 
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study shows that special equity funds, bond and money market funds have neutral to 

significantly negative performance, whereas regular domestic equity funds obtained 

overperformance 

3.5 The debate of active management in Denmark 

The list of stakeholders that has been publicly making the case against active management in 

Denmark is long: The Danish Central Bank, The Danish FSA, finance professors, independent 

financial advisors, politicians and index funds. This has amounted to hundreds of articles in the 

financial press as well as most other media channels. Figure 4 displays the highlights of the 

debate. 

Figure 4 – Highlights of the active investment debate in Denmark. 

 
Source: IFR.dk, Nationalbanken.dk, Penge og Pensions Panelet 

The long standing debate has steadily intensified as passive investment alternatives have gained 

in popularity amongst institutional investors, and on the international market for mutual funds. 

Especially after 2008, where a critical report by The Danish Central Bank spawned a number of 

articles in the mainstream media, the discussion has been vivid. In the report, the Danish central 

bank raised a critique of the actively managed funds, stating that they are too passive and charges 

the investor too high fees relative to their performance. The Bank based the critique on an 

analysis of the returns of 150 Danish mutual funds, in the period 2002-2008 (Nationalbanken, 

2008). 

In 2009, The Federation of Danish Investment Associations (InvesteringsForeningsRådet, IFR) 

rejected the conclusions of the central bank, via a press release. In the statement, IFR argues that 
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the measure applied by the Danish Central Bank to determine how active the funds are, Tracking 

Error, could not stand alone to describe whether or not the funds were really active. This 

theoretical discussion will be further examined under the theory section, where it is shown, that 

Active Share gives a more robust indication of how active the mutual funds are. 

In 2010, a study by the Money and Pension Panel disclosed that 14 Danish banks, solely 

recommend investments in affiliated mutual funds, when advising private investors through their 

retail branches. Additionally, the Panel found that the general advice was to invest in a high 

number (6 or more) of mutual funds. Both findings led to critique by the Panel that concluded it 

was based on an undisclosed interest of the bank in generating profit from “kick back” 

agreements with the mutual funds, and driving cost up.  

In May 2011, The Danish FSA voiced a critique of the active funds for being too costly and its 

managers for possessing too little self-discipline. This was done on the general assembly for the 

members of IFR by the director of The Danish FSA, Ulrik Nødgaard, who also required the 

mutual funds to come up with an explicit account of why they choose not to minimize costs by 

following a passive investment strategy. The results of the request were subsequently published 

in a report in 2012, where the common explanation for pursuing an active investment strategy 

was that the alternative, a passive investment strategy, by definition underperforms the market by 

the amount of its cost. 

In 2012, The Money and Pension Panel, under the Danish FSA, published a recommendation 

for Danish investors to avoid investing in active mutual funds due to their cost and the historical 

tendency of underperformance. Instead, the Panel advises the private investors to buy equities 

directly and supplies simple guidelines for achieving the benefits of diversification. To achieve a 

good diversification, the advice is to buy more than 20 different equities. The advice is that given 

the portfolio is large enough (20+ stocks) they can be selected at random from the Danish public 

large cap indices.  

In 2013 it was announced that The Danish FSA has initiated a thorough analysis of costs in the 

Danish Mutual funds. 
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4.0 Theory 

In this section, the theoretical founding of the paper is presented. The purpose is to provide an 

overview of the theories, models and measures that the empirical analysis is based upon.  

4.1 The Efficient Market Hypothesis  

The Efficient Market Hypothesis (EMH) is a cornerstone theory in the analysis of mutual fund 

performance and financial markets in general. Ever since its inception in 1970 researchers and 

practitioners has scrutinized its empirical validity and real world application. The reason the 

discussion has remained in the spotlight of financial markets theory for so long is twofold. The 

primary reason for the ongoing interest in the EMH is the fundamental significance for the 

financial markets. To private investors, confirming the EMH would be convenient as they can 

rest assured that all stocks are traded at fair price. It would not guarantee a positive return, but it 

would ensure the investor a balanced compensation for the risk taken. For investment 

professionals managing active portfolios on the other hand, accepting the EMH would be a 

massive threat to their livelihood, since their attempts at profiting from mispriced stocks or 

timing the market would be in vain. 

The EMH was introduced in 1970 by Fama (1970), and describes markets as efficient when it is 

impossible to make economic profits by trading on the information set (Ibid). According to the 

EMH, information and future expectations are reflected in security prices at all time. The 

reasoning behind, is that in financial markets with well-informed participants, competition will 

ensure that it will be impossible to achieve better-than-average returns on a consistent basis 

other than due to luck (Ang et al., 2009). In the context of Active management, the theory 

becomes interesting as it challenges active managers stated intention to outperform the market. 

Following the theory, it is unrealistic for active managers to beat the market on a consistent basis 

especially if the costs associated with active investing are considered. 

Three versions of the EMH theory have been proposed (Bodie, Kane & Marcus 2009); a weak, a 

semistrong and a strong form of the hypothesis. The versions vary by the degree to which the 

security prices reflect market information.   

The weak form of EMH states that stock prices effectively reflect all information that can be 

extracted from market trading data, for example price history, trading volume and short interest. 

This implies that technical analysis4 is futile. The weak-form hypothesis is based on the sentiment 

                                                 

4 A method of evaluating  securities and trading analysing statistics generated by market activity, such as past prices and volume 
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that if such data contained reliable indications about future performance, all investors would 

have learned to exploit the signals, which in turn will eliminate the inefficiency.  

In the semistrong form version, security prices reflect all publicly available information regarding 

the prospects of companies (Ibid). This includes information about management quality, 

upcoming product launches, financial statements, accounting practices and more. Thus, investors 

cannot outperform the market by trading on new information that is public available, for 

example via fundamental analysis. 

Finally, in the strong form of EMH, stock prices reflect not only public available firm 

information but also information only available to company insiders, incorporating both the 

weak-form EMH and the semi-strong form EMH (Ibid). When security prices reflect all 

information, public as well as private, no investor would be able to beat the market even if he got 

hold of inside information. 

The somewhat ridged assumptions of the EMH have been subject to an ongoing critique since 

its inception. Grossman & Stiglitz (1980) has challenged the assumption that investment 

information is accessible to all market participants for free, asserting that in reality, technical 

analysis is not free of charge. Furthermore, supporters of behavioral finance have criticized the 

EMH assumption that investors are rational, claiming that market participants are driven by 

emotions, which creates inefficiencies. 

 In 1991 Fama (1991) responded to the critics with a modified EMH theory that allows for some 

temporary mispricing in the market. According to Fama fund managers can utilize their 

comparative advantages and profit from inefficiencies within a shorter period until the 

inefficiencies are eliminated (Ibid).  

The EMH in its different versions have been tested in several empirical studies (Jegadeesh & 

Titman 1993, DeBondt & Thaler 1985, Bernard & Thomas 1989). However, a valid test of the 

theory can only be made once it has been established how to value equities. Since valuing stocks 

is still far from an exact science, with a extensive variety of valuation models that is still being 

discussed, a definitive test of the EMH cannot be expected to happen within the near future (if 

ever). The fact that testing market efficiency is conditional on a seperate model with its own 

assumptions, has led to what Fama describes as a joint hypothesis problem (Fama 1991). It is not 

possible to either confirm or reject market efficiency based on an empirical study, because the 

results can be impacted by the return model and the assumptions behind.  
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As stated, if the financial market was efficient, investors would be better off buying index funds 

or otherwise investing passively. Nevertheless, if all investor bought index, the market would not 

be as efficient as no one would seek market information.  

4.2 Defining active asset management 

Following Sharpe (1969), active management is defined as any process of selecting stocks for a 

portfolio, which is not passive. A passive investor always holds every security from the market or, 

in the case of mutual funds, every security in the representative benchmark, with the same weight 

as the market or index. Thus if security X represents 3 % of the value of the securities in the 

market, a passive investor's portfolio will have 3% of its value invested in X. Equivalently, a 

passive manager will hold the same percentage of the total outstanding amount of each security 

in the market. 

4.3 Measures of active management 

4.3.1 Active Share 

One of the most recent theories to gain traction with practitioners as well as academics within 

performance management is Active Share. Active Share is proposed as a measure of how active 

the mutual funds are and as a way to identify future outperforming managers by Martjin Cremers 

and Antti Petajisto (2009) of the International Center for Finance, at the Yale School of 

Management. 

Active Share is defined as the percentage of the portfolio that differs from the portfolio of the 

benchmark index. This means that an index fund, which mimics its benchmark, would have an 

Active Share of 0%, and a fund which is purely active would have an Active Share of 100%. The 

authors find that to be classified as an active fund, Active Share should range from 60-100% 

(Cremers & Petajisto 2009).  

The calculation of Active Share uses the weight of each stock in the fund and the index, to 

quantify the difference between their holdings, using the following equation: 

 

Active	Share = 
�� �w����.� −w�����.��

�

��
, 

Equation 1 

Where wfund,i is the weight of stock i in the fund and  windex,i is the weight of the same stock in the 

benchmark index of the fund. The interpretation of the Active Share is the percentage of the 

managed portfolio that does not overlap with the index. For a mutual fund, which can’t take 
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levered or short positions, Active Share will always be between 0 and 100%. In table 1, the 

calculation of the Active Share of a portfolio consisting of four stocks (A, B, C and D) 

exemplifies how the calculation is done. 

Table  1 – Active Share calculation

 
Source: Own contribution 

Since the difference between the weight of the stock in the mutual fund and the weight in the 

index is measured as absolute values, both positive and negative differentiation is counted. In 

effect, this “double counts” the active positions as being both an underweight in one stock and 

overweight in another. Hence, for the Active Share to equal 100% for a portfolio with no 

overlap with the benchmark the absolute difference is divided by two. 

In the original paper, Cremers & Petajisto (2009) use data from 2,026 funds in the period 1980 

to 2003, to investigate the difference in performance between what they categorize as truly active 

mutual funds and “closet indexers”, where the categorization is based on Active Share. Later, 

Petajisto (2010) extends the analysis to include data until 2009. Both studies showed with 

significant, outperformance by the truly active funds. 

Cremers & Petajisto (2009) conclude that active management, as measured by Active Share, 

significantly predicts fund performance. Funds with the highest Active Share outperform their 

benchmarks both before and after expenses, while funds with the lowest Active Share 

underperform after expenses. In the follow-up study (Petajisto, 2010), which also captures the 

impact of the financial crisis, Petajisto concludes that the most active managers have been able to 

outperform the benchmark indices by about 1.26% per year after all fees and expenses. The 

closet indexers, conversely, only matched their benchmark index performance before fees, which 

results in consistent underperformance after fees.  

In this study it has been chosen, due to the limited number of Danish large cap stocks, to lower 

the threshold for the active categorization to 50%. In the study by Cremers & Petajisto (2009), 

which introduces Active Share, it is described that the 60% threshold was chosen arbitrarily, to 

reflect the authors view on what should be labelled as active. For this study, however, 50% has 

 

Weight in 

portfolio

Weight in 

benchmark index

Difference 

(absolute)

Stock A 20% 20% 0%

Stock B 25% 50% 25%

Stock C 50% 30% 20%

Stock D 5% 0% 5%

Sum 100% 100% 50%

Active Share 25%
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been set as the threshold, since all funds with an Active Share below 50% will have more passive 

investments that active, and thus the categorization is a matter of describing how the funds 

primarily invest. 

4.3.2 Tracking Error 

Tracking Error measures the variation of the fund returns that is not explained by movements in 

the fund’s benchmark index. Hence, an index fund that aims to replicate the movements of an 

index should have a tracking error close to zero, while an actively managed investment portfolio 

should have a higher tracking error. Tracking Error is commonly calculated using the following 

formula; 

Tracking	Error = #$%&'	()���� − )�����* 
Equation 2 

4.3.3 Combining Active Share and Tracking Error 

As Tracking Error is a measure of the deviation from the benchmark, it can be used as a measure 

of active management. Yet the measure does not capture the full concept of active management 

in practice. In order to capture a manager’s active efforts it is necessary to apply two separate 

measures that span two dimensions of active management - stock selection and market timing 

(latter also known as factor timing). An active fund manager can hope to outperform his 

benchmark by picking out outperforming stocks relative to the benchmark portfolio with similar 

exposure to systematic risk and by successfully adjusting a portfolio’s markets exposure 

according to predictions about the market. Whereas the majority of prior literature has focused 

on ex post returns and performance, Active Share focuses to a larger extend on the 

quantification of the manager’s ex ante attempt to engage in stock picking and market timing. 

Tracking Error differs from Active Share as the measure includes the covariance matrix of 

returns. This means that Tracking Error puts considerable more weight on correlated active bets 

and thus systematic bets. As a result Tracking Error serves as a relevant proxy for market timing. 

Conversely, Active Share does not take account of the risk is diversified away and in contrast  

gives equal importance to all active bets relative to the index. Therefore, Active Share becomes a 

reasonable proxy for stock picking. 

Cremers & Petajisto (2009) have developed a model illustrating the two dimensions of active 

management by Active Share and Tracking Error, see figure 5.  
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Figure 5 – Active Management in two dimensions 

 

Source: Cremers and Petaijisto (2009) 

The model present four active management approaches, hereunder Closet indexing, Factor Bets, 

Diverified stock picks and Concentrated stock picks. If a portfolio manager has a low Active Share and 

a low Tracking Error, the investor will pay the cost of active management, yet in exchange get 

almost passive index performance – this has been named closet indexing. Managers that have a 

high Active Share but a low Tracking Error have an overall sector weighting almost equal to the 

benchmark, however the manager’s active effort is a heavy investment in stock-specific positions 

across sectors where stock positions sizes differ from those in the benchmark. This active 

management style has been named diversified stock picks by Cremers & Petajisto (2009). A fund 

manager that have chosen to focus on timing broad factor portfolios instead of specific stock 

positions tend to have a relatively low Active Share, but high Tracking Error. This style of Active 

Management is called factor bets. In the north-east corner of the model, concentrated stock 

picks can be found. These typically invest in a few sectors and heavily in some stock-specific 

position and therefore differentiate significantly from the benchmark when it comes to both 

sector weightings and stock position sizes. Concentrated stock pick managers tend to have a high 

Tracking Error and Active Share. It is possible to measure the two dimensions of active 

management from portfolio holdings and returns. However, both Active Share and Tracking 

Error does not require any assumptions about how the manager define factor portfolios in 

contrast to a holding based approach, which makes the measures simple and convenient. 
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4.4 CAPM 

Literature on Performance Measures flourished in the 1960s, when developer William Sharpe 

(1964), Jack Treynor (1961, 1962), John Linther (1965) and Jan Mossin (1966) introduced the 

Capital Asset Pricing Model (CAPM) independently (Bodie, Kane, & Marcus 2009). The model 

laid a foundation for a tremendous amount of literature that led to an intense scrutiny of the 

mutual fund industry (Ibid). Based on some rigid assumptions the CAPM describes the 

relationship between risk and expected return and can be used to understand equilibrium prices 

in the security market (Ibid). The idea behind the CAPM is that investors should be 

compensated for taking on additional risk as well as placing money in a security investment over 

a time period. In the CAPM formula given below, the risk free rate represents the return 

required for investing money in a security over a period of time, whereas the rest of the formula 

represents the compensation required for taking on additional risk.  

+E,r- = ./ 0 1�23+.4, − ./5 

Where E(ri) is the expected return of fund i 

rF is the return on the risk-free rate 

1� = 678+9:,9<,
=><?

 is the beta of fund i with respect to the market portfolio 

E(rM) is the expected return on the market portfolio 

Equation 3 

The formula can be shown graphically as a straight line, the security market line or the SML. 

Figure 6 illustrates the security market line and shows the linear relationship between a security’s 

returm and its risk. The intercept is the risk free, whereas the slope is the market premium (E(rM) 

- rF). 

Figure 6 – Security Market Line 

 
Source: Viswanath 2001 
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From the security market line, the expected return of any security or portfolio can be identified 

(Elton et al 2011). Different securities can be plotted along the line based on the securities 

unsystematic risk profile, meaning that the expected return of any two securities differs only 

because of different Beta’s. 

As mentioned previously, the CAPM is built upon assumptions that allow the model to focus on 

the relationship between systematic risk and return. However, the idealized world created by the 

rigid assumptions differs from the real world, where investment decisions are made. 

The assumptions are as follows;  

1) Investors are rational mean variance optimizers: Investors are risk averse, rational and 

desire to maximize their own utility. Additional, the model includes a single time horizon 

for all investors.  

2) Investors have identical expectations to asset returns and investors receive the same 

information simultaneously.  

3) Assets are infinitely divisible and perfect marketable: Investors can take any position in 

an investment regardless of the size of their wealth.   

4) Investors are price takers: No single investor can impact the price of a security by his 

buying or selling actions. All investors in total determine prices by their actions. 

5) The capital market is perfect and frictionless: This means no transaction costs or 

personal income tax. Likewise, short selling restrictions are not considered. 

6) Unlimited lending and borrowing at the risk free rate. 

7) Asset returns conform to the normal distribution. 

8) The total number of assets on the market and their quantities are fixed. 
 

Critics of the CAPM model have challenged several of these assumptions (Mullins, 1982). For 

instance, critics have claimed that investors have different risk preferences and expectations to 

return and many investments involve transactions cost and are subject to taxes. Other critics 

argue that there is no existence of zero-risk securities, as even Treasury bills have risks including 

for instance reinvestment risk.  

Looking into empirical tests of the CAPM, it is not possible to fully validate the model, however 

tests support the main implications of CAPM (Ibid). Black, Jensen & Scholes (1972) showed for 

instance a positive relationship between average returns and beta very close to linear. Also an 

empirical study of the CAPM by Fama & MacBeth (1973) found that data generally support the 

CAPM and the linear relation between average return and beta. On the other hand, later research 
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have showed that explanatory variable as the book-to-market equity and firm size explains the 

variations in average asset returns better than beta (Banz 1981, Fama and French 1992). 

However, also Farma & French’s persuasive case against CAPM has been challenged and the 

results questioned (Kothari, Shanken, & Sloan 1995, Breen & Korajczyk 1993). In this thesis, 

performance measurement based on CAPM will be applied as data suggest that the model’s 

prescription to a high extend is useful and support the main implications of the model. At the 

same time, one should keep in mind that the CAPM, like other models, is a simplification of 

reality. 

4.5 Performance measures 

4.5.1 Treynor Ratio 

Shortly after the introduction of the CAPM, both Treynor (1966) and Sharpe (1966) presented 

their own performance measures. Treynor (1966) developed the Treynor ratio, which measures a 

portfolio’s performance per unit of systematic risk β (Equation 4). 

 

Treynor = +.A − .�,
1A  

Equation 4 

The ratio is directly derived from CAPM and can be used as a relative indication of a portfolio’s 

performance relative to other portfolios (Bodie, Kane, & Marcus 2009). However, the ratio has 

some apparent shortcomings as it only covers systematic risk but does not take account of 

diversifiable risk.  

4.5.2 Sharpe Ratio  

Soon after the Treynor ratio was presented, Sharpe introduced an alternative performance 

measure, where the portfolio’s risk is measured by the standard deviations of return. In contrast 

to Treynor, Sharpe applied total risk in the denominator instead of systematic risk, see below. 

	

Sharpe = +.A − .�,
CA  

Equation 5 

Hence, while the Treynor ratio only covers the systematic risk that a portfolio is exposed to, the 

Sharpe ratio captures total risk in terms of both market risk and firm-specific risk. In practical 
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applications the ratio is useful, when investors have to select one single investment portfolio and 

only total risk counts. However, both the Treynor and Sharpe ratio cannot give any guidance of 

the absolute portfolio performance.  

4.5.3 Jensen’s Alpha  

In 1967 Michael C. Jensen presented the absolute performance measure Jensen’s alpha α. Today 

Jensen’s alpha is the most widely recognised measure when estimating portfolio performance 

(Grinblatt & Titman, 1993) (Bodie, Kane & Marcus 2009). The Jensen regression is shown in 

Equation 6. 

 

r-D − ./E = F� 0 1�+.4E − ./E, 0 G�E 
 

Equation 6 

Where the CAPM estimates the theoretical risk-adjusted return, Jensen’s alpha can be used to 

determine the abnormal return of a security/portfolio. An asset has an abnormal return - a 

“positive alpha” - if the asset’s return is higher than the theoretical risk adjusted return. Hence, a 

positive alpha means that the portfolio manager delivered superior performance relative to the 

market through successful stock picking and a negative alpha means that the manager compared 

to the market underperformed. 

In general, Jensen’s alpha is considered a superior performance measurement compared to the 

Sharpe and Treynor ratio. First and foremost because Jensen’s alpha is seen relatively to a 

benchmark and measures performance in percentage points excess return and not as a ratio, 

which is easily communicated to investors. Secondly, Jensen’s alpha is calculated from an asset 

pricing regression and thus its statistical validity can be measured. Furthermore, Jensen’s alpha 

can be adapted to other expected return models besides the CAPM. However, latter mentioned 

advantage is also associated with an important drawback of the measure as it seems as the 

conclusion reached about security/portfolio performance rests on the asset pricing model 

chosen. Academics have showed that the choice of benchmark impacts the results of the 

measure (Lehmann & Modest 1987, Grinblatt & Titman, Gruber 1996, Carhart 1997). For 

instance Lehmann & Modest (1987) found that the measure differs between a CAPM and an 

asset pricing model APT. 
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4.5.4 Market timing  

In 1972 Fama (1972) described how portfolio managers not only can outperform the market 

through their stock pricing ability, but also through market timing ability. He emphasized the 

importance of adjusting a portfolio’s markets exposure according to predictions about the 

market (Elton et al, 2011). In order to better capture market movements, Fama suggested altering 

the weights of high and low beta stock as well as the weights of equity relative to money markets 

securities. In general a portfolio manager would be interested to increase the portfolios beta in 

up markets and decrease it in down markets. Opponents to market timing argue that the 

financial market is efficient and thus a little can be gained from market timing. Furthermore, they 

are pointing to the financial cost and tax implications involved in buying and selling stocks. 

Additional, critics have argued that a market timer’s predictions cannot always be correct and in 

order to benefit from the strategy more than 50% of the predictions must be correct.  

It is possible to uncover whether a portfolio manager has any market timing aspirations by a 

regression analysis looking into the relationship between the return series of a portfolio and the 

market at different time periods. A portfolio’s beta will be constant throughout the observation 

period, if the manager has not focused on market timing. Reversely, a manager that engages in 

market timing will have a changing beta through the period (Ibid). 

However, when looking into the betas of the different sub time-periods, it only reveals whether 

the beta estimates deviate from each other, but it is not possible to conclude on the level of 

success of the market timer (Kon & Jen, 1978). 

In 1966, Treynor & Mazuy (1966) developed a model based on CAPM that took account of 

market timing, see equation 7. 

r- − .� = F� 0 1�H.I − .�J 0 K�+.I − .�,� 0 &� 
Equation 7 

They added a squared market excess term which is multiplied by a new γ –parameter. If the γ –

parameter is positive the characteristic line will become steeper as the excess return of the market 

will increase and vice versa if the parameter is negative the line will be flatter. Figure 7 shows 

how the characteristic line is impacted if the fund manager has outguessed the market in regard 

to market timing. 
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Figure 7  – Characteristic line for a market timer and for 
non-market timer 

 
Source: Treynor and Mazuy (1966) 

4.6 Hypothesis testing 

When testing for managers’ stock selection skills as with Jensen’s alpha or market-timing skills, 

gamma γ, in the Treynor & Mazuy model, it is investigated whether the alpha- and gamma-

coefficients of the regressions are equal to zero or not. Since there are two alternative outcomes 

to the coefficient being zero, either higher or lower than zero, the regression tests throughout 

the study are 2-sided. Thus, the null-hypothesis is that the coefficients are equal to zero, where 

the alternative hypothesis is that the coefficient is significantly different from zero. In the case 

where the coefficient is different from zero, but not significant, the null-hypothesis is accepted. 

If the coefficient conversely is significantly below or above zero, the null-hypothesis is rejected, 

and the alternative hypothesis confirmed. The statistical significance is measured at the 

conventional 5% significance level.  

Hence, the probability of committing a Type-I error, to reject a true null-hypothesis, is equal to 

the significance level at 5% (Körner & Wahlgren, 2006). This means that in a sample of 37 

funds, one can expect that approximately 1 out of the 14 funds fall outside the 95% acceptance 

band, just by chance.  

4.7 Survivorship bias 

As described in the delimitation section, a recurring issue when evaluating mutual fund 

performance is how to deal with the funds that ceased to exist during the observation period.  
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This issue of survivor ship bias occurs when funds cease their operations during an observation 

period, and because they do not exist at the time of the analysis, aren’t included. Since the 

tendency is then that only the good performing funds survive in the market, an upward bias of 

the average performance might occur (Malkiel, 1995). Thus, the funds that are in existence might 

not be representative for the total development in the market over a given period. 

In the academic literature there has been varying opinions on the effect of excluding non-

surviving funds. Studies by Grinblatt & Titman (1994) and Ferson & Schadt (1996), for example, 

have been made ignoring survivorship bias, while Grinblatt & Titman (1994) claim that the 

estimated survivorship bias in their sample was low, in the region of 0.5% per year. 

On the Danish market, Overgaard (2003) has estimated the effect of survivorship bias for 

Danish mutual funds in the period 1989 to 2001 to be negligible. The assumption in this study is 

that this finding is still valid for 2004-2012, since there is no apparent reason why the number of 

closed funds and their performance should have changed fundamentally since the study of 

Overgaard (2003). As mentioned in the delimitations, however, this is an assumption and there is 

a risk that the results are, in fact, affected by survivorship bias. 
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5.0 Data 

This section presents the sample of mutual funds selected for this study and the data that has been used 

to evaluate them.  

To calculate Active Share and the correlation between Active Share and performance, two primary types 

of data is gathered, monthly returns and monthly holdings (weights of the individual stocks in the 

portfolio). This is gathered for both mutual funds and benchmark indices. Additionally, to do CAPM-

based performance evaluation an estimate of the risk free rate is also collected.  

5.1 Mutual fund data 

The funds have been selected from the following criteria: 

1) The fund is actively managed 

2) The fund is Danish and under Danish regulation 

3) The fund is investing in Danish equities only 

4) The fund has four years of available holdings history up to cut-off date 31-9-2011 

Table 2 below shows the selection of the final sample of 14 funds out of the 32 on the market at the cut-

off date. The table also shows that with a total of DKK 11.7 billion under management the sample 

covers 82% the market for active management focused on Danish equities based on TNA. Based on 

number of funds the coverage is 47%. Thus, while the selection is not exhaustive, it does cover most of 

the invested capital and the most well-known funds, making the sample relevant for generalization about 

the Danish domestic mutual fund market. The data on monthly returns and portfolio weights has been 

collected via Morningstar direct.   

The funds have similar investment goals of identifying undervalued Danish large cap stocks and 

outperform the common benchmarked, KAXCAP (OMX Copenhagen Capped), excluding Dexia 

Invest, which is investing in mid to small cap companies and benchmarked against KFMX. The fact that 

the sample is highly uniform is considered to improve robustness of the conclusions, as argued by Cesari 

& Panetta (2002). The observation period of 7 years is chosen as a compromise between having 

comprehensive data on all funds, and allowing a timespan long enough to capture longer term results of 

the funds. Ideally a 10 year analysis would have been conducted instead of the 7 year, as this is a more 

widely used time frame, and thus would have increased the comparability of the results. Yet, due to 

lacking data on several funds, a 7 year observation period has been used as the longest in this study. The 

7 year time frame is also interesting since it’s the basis for the Dansih “ÅOP”-key ratio and reflects the 
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what is believed to be the average holding period for Danish investors (even though it is not yet 

empirically proven). 

Table  2 – Mutual fund sample selection 

 
Source: MorningstarDirect, data as of 09/2011.  

5.2 Data on equity indexes 

Monthly returns and portfolio weights has been collected for all major Danish stock indices, including 

KAX, KAXCAP, KBXCAPPI, OMXCMCPI, KFMX, KFX and KBX. The reason to include all indices 

instead of just the two benchmarks chosen by the funds themselves, is to check if any funds were 

actually tracking (knowing or unknowingly) an index different from their benchmark. Hence, the Active 

Share of all funds has been tested against all indexes. The constituents of the indexes have been obtained 

through Bloomberg, and the returns through Morningstar Direct. 

5.3 Data on the risk free rate 

As described in the theory section, the risk free rate is a theoretical rate of return that an investor should 

expect on an investment with zero risk (Bodie, Kane & Marcus, 2009). Since these strict conditions of 

zero risk is impossible to fulfil in reality, for empirical studies, the risk free rate is defined estimated by a 

proxy that is considered as little risky as possible. For this study, the 3-month Copenhagen Interbank 

Offered Rate (CIBOR) has been applied as the risk free proxy. The CIBOR is daily complied reference 

rate that is calculated as the average of the lending rate between Danish banks. The main reason for 

applying the 3-month CIBOR rate instead of rates with longer or shorter time horizons is the fact that 

the 3-month Treasury bill is most frequently traded. Therefore, it should provide more accurate results, 

than if we would have used interest rates with longer time horizons (Gruber et al. 2003).  

The Treasury bill rates have been obtained using Danmarks Statistikbank provided by The Danish 

Central Bank, and converted from annual into a monthly continuous rate using the equation:        

RfD =
ln+1 0 .,

12  

Equation 8 

Data sample selection TNA (DKK Mia.) # of funds
Danish Domestic Equity Mutual Funds 14,90 32
 - Index funds 0,7 2
 - Funds with holdings history less than 4years 2,50 16
Final Sample 11,7 14
Coverage % 82% 47%
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5.4 Return calculation 

The conventional method of calculating returns from historical data is to apply the geometric return 

method. The data in the thesis stems from Morningstar’s database and are arithmetic returns for the 

Danish mutual funds and indexes. Therefore the arithmetic returns for each individual fund have been 

converted to a geometric return series by using following equations 9 and 10; 

IndexD = TU%&VEW+1 0 .E, 
Equation 9 

Where indext  is the index value at time t, and rt  is the arithmetic return at time t, including dividends 

and net of all expenses.  

Geometric	returnD = ln	+ [U%&VE
[U%&VEW, 

where ln is the natural logarithm.  

Equation 10 

In order to convert the returns, a “base data” index starting at 100 is created for each fund and the 

geometric return series is calculated from that point in time using the natural logarithm. 

5.5 Robustness checks 

Following Jensen (1967), regressions in this study have been run using OLS to estimate the unknown 

parameters in the model. OLS minimizes the sum of squared vertical distances between the observed 

returns and those predicted by the linear regression. In order to get unbiased estimates several 

assumptions must be fulfilled. BLUE (Best Linear Unbiased Estimator) specifies 10 assumptions 

(Gujarti & Porter, 2009). The assumptions, however, are not equally critical, why only the two most 

critical for use in performance measurement are included. These assumptions are: Homoscedasticity and 

the absence of autocorrelation. The consequences of autocorrelation and heteroscedasticity (the 

opposite of homoscedasticity) are similar. The coefficients of the regression remain unbiased, but the 

standard errors estimates will be incorrect (Dahlquist et al, 2000). This has direct influence on the t-

statistic, which has been used to test the statistical significance of the results in this study. If positive 

autocorrelation occurs, OLS regressions will typically lead to computing artificially small standard error. 

This, in turn will inflate the t-statistic, which could result in statistical significance and hence, falsely 

rejecting a null hypothesis (type 1 error). Hence, testing for autocorrelation and heteroscedasticity is an 

important element in understanding the significance of the regression outputs, and most importantly the 

alpha estimates.  
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5.5.1 Autocorrelation test 

Autocorrelation represents the similarity of a time series and a lagged version of itself. An example could 

be a series of stock returns that shows a pattern of moving up in successive periods. This pattern in 

particular is not uncommon. In fact, there exist traders willing to bet on an up-moving stock because 

they have identified its returns as positively autocorrelated and thereby see an increased probability of 

another successive upwards move, when they have seen one. Since the mutual fund returns is generated 

exactly from a time series of stock returns, there is a probability that autocorrelation might occur in the 

data set. The fact that the returns are observed on a monthly basis counts against the likelihood of 

identifying autocorrelation since correlated succession in stock price moves most often is seen on a daily 

basis. However, knowing that the assumption of no autocorrelation often is violated when analyzing 

stock or stock-index returns, it is important to test for it. To do this, the Durbin-Watson test is applied. 

The d-statistic, which the test is based on, is defined as described in equation 11:   

% = ∑ +&E − &EW,�]E��
∑ &E�]E�

 

  Equation 11 

Where T is the number of observations and et is the residual associated with the observation at time t.  

The d-statistic always lies between 0 and 4, where 0 indicates a high degree of positive autocorrelation, 

and 4 indicate a high degree of negative autocorrelation. To quantify whether or not, the d-statistic is a 

cause for concern, an upper and lower threshold can be defined. This is done via a Durbin-Watson 

statistics table, from the number of variables, the number of observations and required significance. In 

this study there is 85 monthly observations and 1 explanatory variable and the desired significance level 

is 5%.  

The Durbin-Watson test is conditioned by the following assumptions: explanatory variables are non-

stochastic, the error terms are assumed to be normally distributed and the regression models do not 

include the lagged values of the regression. The test measures first order serial correlation only (Gujarti 

& Porter 2009).  

Table 3 shows the results of running the Durbin-Watson test. 
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Table 3 – Durbin-Watson test for autocorrelation 

 

 

Source: Own contribution based on Durbin Watson test results 

Testing autocorrelation via the Durbin-Watson method is separated in two parts, positive and negative 

autocorrelation. Each test has three possible outcomes: the test for autocorrelation can be confirmed, 

rejected or the test can be inconclusive.  

To test for positive autocorrelation d is compared to lower and upper critical values (dL,α and dU,α), at the 

given significance level, α. 

• If d < dL,α, there is statistical evidence that the error terms are positively autocorrelated. 

• If d > dU,α, there is no statistical evidence that the error terms are positively autocorrelated. 

• If dL,α < d < dU,α, the test is inconclusive. 

To test for negative autocorrelation (4 − d) is compared to lower and upper critical values (dL,α and dU,), 

at the given significance level, α. 

• If (4 − d) < dL,α, there is statistical evidence that the error terms are negatively autocorrelated. 

• If (4 − d) > dU,α, there is no statistical evidence that the error terms are negatively autocorrelated. 

• If dL,α < (4 − d) < dU,α, the test is inconclusive. 

As shown in the summary in table 3, evidence of no autocorrelation, positive as well as negative, are 

found for most mutual funds, except Handelsinvest Danmark and Jyske Invest Danske Aktier. For 

Handelsinvest, the test for positive autocorrelation was inconclusive, why some degree of positive 

autocorrelation can’t be ruled out. Yet, since there is no evidence supporting positive or negative 

autocorrelation in the test, the t-stat of the Jensen’s Alpha regressions is assumed to be reliable. Jyske 

invest shows a more critical result indicating negative autocorrelation. This means the standard error 

team and hence the t-stat might be biased. Hence, interpretation of the significance of Jyske Invest’s 

results based on the t-stat should be cautious. 

Evidence of no 
positive 

autocorrelation

Evidence of no 
negative 

autocorrelation

Evidence of 
positive 

autocorrelation

Evidence of  
negative 

autocorrelation
d-stat 4-d d > DU 4-d > DU d < DL 4-d < DL

Bankinvest Danmark 1,780058 2,219942 x x
Carnegie WW Danske Aktier 1,728833 2,271167 x x
Danske Invest Danmark 2,185251 1,814749 x x
Handelsinvest Danmark 1,658083 2,341917 x
Jyske Invest Danske Aktier 2,657233 1,342767 x x
Lån & Spar Invest - Danmark 1,926220 2,073780 x x
Nordea Invest Danmark 2,107078 1,892922 x x
Nykredit Invest Danske Aktier Udb 1,558800 2,441200 x x
SEBinvest Danske Aktier Inc 2,144789 1,855211 x x
Sparinvest Danske Aktier 1,802470 2,197530 x x
Sydinvest Danmark 2,258635 1,741365 x x
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5.5.2 Homoscedasticity  

Another main assumption that needs to be fulfilled for OLS regressions to be BLUE, is the assumption 

of constant variance of the residuals Gujarati & Porter (2009). This characteristic is known as 

homoscedasticity. If variance is not constant, or homogeneous, the errors are said to be heteroscedastic. 

As with autocorrelation, the consequences of heteroscedastisity are biased standard errors. These can be 

above or below the true or population variance, why inferences from the standard errors, such as 

rejecting a null hypothesis due to a high t-stat, could be misleading. 

To test for hetroscedasticity the White test is applied. This does not rely on normality assumptions. The 

test value is prob>chi-square which should be greater than 0.05 to confirm that the there is no 

heteroscedasticity. If the test value is below 0.05 the conclusion is that heteroscedasticity is present, 

which means the assumption of homoscedasticity must be rejected, and OLS is not BLUE (Gujarti & 

Porter, 2009). In table 4 below the results is presented. 

Table 4 – White test for heteroscedasticity 

 

 
Source: Own contribution based on White test results 

The White test for heteroscedasticity reveals issues with four funds managed by Danske Invest, 

Sydinvest, Jyske Invest and Nordea. When taking the analyzed time horizon into account, this is not too 

surprising. With the bull market from the beginning of our sample period until September 2008, the 

following financial crisis and the recovery it is certain, that situation on the market have been far been 

far from homogeneous. Hence it is expected that some extreme values exists in the dataset, which is 

most likely the source of the heteroscedastic results. Gujarti & Porter (2009) state that it is important not 

to overreact to hetroscedasticity, and that it is not a reason to dismiss a regression with the OLS method. 

According to the same authors, it is only worth to correct for hetroscedasticity if the problems are 

severe. In this case there are only minor problems in terms of deviance from the cut-off value of 0.05. 

Evidence of 
heteroscedasticity

Mutual Fund Prob>chi2 (Prob>chi2) > 0,05
Carnegie WorldWide/Danske Aktier 0,7684
Bankinvest Danmark 0,7263
Handelsinvest Danmark 0,2670
Sparinvest Danske Aktier 0,2541
Lån & Spar Invest - Danmark 0,2345
Nykredit Invest Danske Aktier Udb 0,1918
SEBinvest Danske Aktier Inc 0,0779
Danske Invest Danmark 0,0392 x
Sydinvest Danmark 0,0027 x
Jyske Invest Danish Equities 0,0002 x
Nordea Invest Danmark 0,0002 x
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Because of this, and the fact that the coefficients estimated will never be unaffected by 

heteroscedasticity, it has been chosen to proceed with the data without further adjustments. 
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6.0 Empirical findings & analysis 

In this section, the empirical findings of the study is presented and used as the foundation for 

testing the three hypothesises. First, it is tested whether the active Danish mutual funds are in 

fact following an active investment strategy (hypothesis 1). This is tested using two measures of 

active management, Active Share and Tracking Error. Subsequently, it is tested whether the 

assumption that the most funds fail to outperform is true (hypothesis 2). This will be tested 

against the results of several CAPM-based performance measures, as well as performance relative 

to benchmark, to conclude if the managers have been able to add value. Lastly, connecting the 

measures of active management and performance, hypothesis 3 is tested to determine if the most 

active funds also perform the best by analysing the correlation between Active Share and 

performance, as suggested by Cremers & Petajisto (2009). 

Four in-sample horizons is tested, 1-year, 3-year, 5-year and 7-year to allow for both short- and 

long-term perspectives. These time horizons are generally consistent with the historical returns 

that prospective investors are often provided with when considering a mutual fund investment.  

6.1 Measuring Active management (testing hypothesis  1) 

Hypothesis 1 states that the most Danish mutual funds investing in Danish stocks are following 

a passive investment strategy despite being marketed as active. To test this hypothesis the 

following section applies the measures of Active Share and Tracking Error to a time series of 

data from September 2004 to September 2011.  

6.1.1 Active Share 2004-2011 

Figure 8 illustrates how active the funds have been throughout the period by plotting the 

monthly Active Share of every mutual fund as a time series. In this overview an Active Share of 

50% has been used as the distinction between active and passive funds. The active funds, with an 

average Active Share above 50%, are marked with red. As described in the theory section, this 

distinction differs slightly from the definition proposed by Cremers & Petajisto (2009), which set 

the threshold at 60%. The 50% threshold is based on the sentiment that if a fund primarily does 

passive investing, with more than half of the portfolio overlapping the benchmark, it should be 

categorized as passive. 
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Figure 8 – Development in monthly Active Share: Two funds have been truly active in the 
period 2004-2011. Active Share is mostly stable over time 

  
Source: own contribution based on data from Morningstar Direct 
Note: Bankinvest Danmark was merged with another domestic. Bankinvest fund in 2007 and changed investment strategy  

Following this terminology, 12 out of 14 funds are classified as passive closet indexers. Only 

Bankinvest and Dexia Invest show any consistency of active investing. The chart shows that 

Active Share, generally, is quite persistent. With an average monthly autocorrelation of 0.94 for 

the sampled funds, past Active Share is a good indicator of future Active Share. This increases 

the feasibility of using Active Share predicatively as suggested by Cremers & Petajisto (2009). 

With a stable development over seven years, it also indicates that the Active Share is consistent 

through vastly different macro environments and under the management of several different 

managers. 

The average Active Share for the sample mutual funds over the 7 years is 39%, or 35% weighted 

by net asset value. Yearly average Active Share has dropped from 41% in 2004 to 32% in 2011.  

This means, that in 2011 68% of the wealth invested in the funds labelled as active is in fact 

tracking an index mechanically. This passive component of the invested capital equals DKK 7.5 

billion, and carries an annual fee of DKK 150 million5. Because the funds allocate less than 1/3 

of the portfolio to the stocks they believe can outperform, this selection of stocks alone has to 

outperform the benchmark by more than DKK 150 million, or 6.25% to avoid underperforming 

the benchmark. The relationship between Active Share, costs and return will be further 

                                                 

5 Based on Morningstar ÅOP of 2,05%, which is the average for the group. 
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investigated in the discussion section, which presents a combination of Active Share and cost as 

a new measure of potential for outperformance. 

As described in the theory section, combining Tracking Error with Active Share can add an extra 

dimension to the measurement of active management. It can be used to further describe the 

active position taken, and the diversification of this position. Taking small bets outside the 

benchmark portfolio can yield very different results depending on how diversified this active part 

of the portfolio is.  

6.1.2 Investment style Matrix (Active Share and Tra cking Error) * 

Combining Tracking Error with Active Share makes it possible to categorize mutual funds in 

four groups, following Cremers & Petajisto (2009): Diversified stock picks, concentrated stock 

picks, closet indexing and factor bets. Figure 9 presents the results of this categorization: 

Figure 9 - Investment style matrix 2004-2011: 12 out of 14 funds are classified as closet indexers 
based on Active Share and Tracking Error, demonstrating that the active positions of the low Active 
Share funds have been diversified 

 

 

 

Source: own contribution based on data from Morningstar Direct and Bloomberg  

The investment style matrix in figure 9 is based on average values of Active Share and Tracking 

Error throughout the 7 year period. The illustration confirms that only Dexia Invest and 

Bankinvest have been truly active in the 7 year period, it also demonstrates that none of the low-
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Active Share funds has been taking undiversified factor bets with their active positions. This 

means that the rest of the funds are classified as closet index funds. 

The test has been carried out for the 1, 3 and 5-year horizons with similar results, except 

Bankinvest is classified as a closet indexer in the 1-year and 3-year period (appendix 2-4). 

Adding Tracking Error as a measure of active management supports the conclusion that the 

most funds are not active, and that the returns of the mutual funds generally have had a close 

correlation with the benchmark return. This implies that the active positions have been well 

diversified, without significant exposure to specific stocks or industries. 

The exception of this conclusion is Dexia Invest and Bankinvest, which are both categorized as 

‘concentrated stock pickers’. These two funds have not only had a larger active position, but the 

active position has also been more concentrated on specific factors. According to the study of 

more than 2,026 American mutual funds by Cremers & Petajisto (2010), this is the type of fund 

that is likely to generate the best returns. 

6.1.3 Summary of Active management measures  

The analyses of Active Share and Tracking Error collectively support hypothesis 1, describing 

the most funds as passive.  

These results are in line with a study by The Danish Central Bank (2008), which also showed a 

low Tracking Error for the Danish funds. The conclusions of The Danish Central Bank were 

also that the funds were mostly passive, yet, it was disputed by The Federation of Danish 

Investment Associations (IFR, 2009), because it relied only on Tracking Error. Where the 

combination of low Active Share and low Tracking Error makes closet indexing evident, low 

Tracking Error alone can occur even if the fund is in fact active, but get similar returns to 

benchmark by chance (this relationship has been further described in the theory section). 

It has also been shown that Active Share is stable over time. With an average autocorrelation of 

0.94 the empirical evidence supports using the current Active Share of a fund as a predictor of 

future Active Share, which makes the measure relevant for judging the future performance 

potential as suggested by Cremers & Petajisto (2009).  

In total the passive component of active mutual funds amounts to approximately DKK 7.5 

billion, or 2/3 of the total AUM. The annual fee paid by investors for this passive management is 

DKK 150 million6 . Because the funds allocate less than 1/3 of the portfolio to the stocks they 

                                                 

6 Based on Morningstar TER of 2,05%, which is the average for the group. 



   
  
 

Chapter 6 – Empirical findings & analysis 

 
 

43 

believe can outperform, this selection of stocks alone has to outperform the benchmark by more 

than DKK 150 million, or 6.25% to avoid underperforming. 

For the investors, the interpretation of this is that only one third of the capital placed in active 

mutual funds is working actively at generating outperformance. At the same time, the investors 

pays an average TER of 2.05% for passive management of the remaining 2/3 of the investment. 

6.2 Performance evaluation (testing hypothesis 2) 

In this section, the return data for the mutual funds and benchmark indexes is analysed to test 

hypothesis 2, which states that the most Danish mutual fund underperform its benchmark on a 

1,3,5 and 7 year horizon. The funds ability to outperform their benchmark index as a group and 

individually will be explored through relative and absolute performance measures over the four 

time periods. 

The most typical view of performance and what is often presented as a “track record” of 

achievement by the mutual funds is indexed historical returns. The advantage of this view on 

performance is that it gives an immediate and easy to understand overview of the development 

in the fund value in a given time period. It also allows for easy comparison with the benchmark 

index, or other funds. The drawback of this simple performance measure is that it disregards the 

risk taken to achieve the return, and can easily be manipulated by choosing a favourable time 

horizon.  

Figure 10 - indexed mutual fund return vs. benchmark 2004-2011: On 
average, the mutual funds has outperformed the index by 2,28% p.a. Especially the 
years after the financial crisis has been profitable for the mutual funds 

 
 

The chart includes all mutual funds in the sample except Dexia, which is not matched against OMXC Cap  
Source: own contribution based on Morningstar data.  
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Figure 10 plots the average gross return of the funds against their common benchmark over the 

sample period7. Contrary to most studies on mutual fund performance (further described the 

literature review) this selection of funds has collectively managed to outperform the index, both 

before and after costs (with no adjustments for risk). Ending index-values are 178 for gross 

returns, 162 for net returns (not illustrated) and 154 for benchmark returns. On an annual basis, 

this equates an average mutual fund outperformance of 2.35% before cost and 1.04% net of 

cost. 

The average cost implied by the difference between gross and net returns of 1.31% does not 

include one-time charges such as entry and exit fees. This means that the results in this chart are 

achievable only for an investor who’s already holding the mutual funds by September 2004, and 

continue to hold it after September 2011.  

The time span of 7 years, however, allows for a straight-forward adjustment to account for entry 

and exit fees. This is possible since the Danish industry standard cost measure, ÅOP (hereafter 

Total Expense Ratio, TER), discounts all one-time costs over a 7 year holding period. Hence, 

adjusting the gross return for the average TER of the group which is 1.92%, the total net return 

for the holding period can be found. After subtracting the average TER from the gross return 

the average excess return is down to 0.45%, which still leaves the investors slightly better off 

than had they held the benchmark. 

These initial results constitute a compelling a compelling scenario for active mutual funds, yet, 

without accounting for risk. Introducing the risk-based measures presented in the theory section, 

the next section will evaluate the performance of the mutual funds and their benchmark 

individually and as a group in the 1, 3, 5 and 7 year time frames. 

6.2.1 Relative Performance Measures - 7 year time p eriod 

In this section, simple risk adjustments are made to the returns of the funds, as proposed by 

Sharpe (1966) and Treynor (1966). The ratios both gauge the performance of mutual funds by 

estimating the returns relative to risk (as further described in the theory section). The Sharpe 

Ratio is based on total risk as measured by the standard deviation of returns, and the Treynor 

Ratio is based on the risk relative to the market portfolio, namely the systematic risk as measured 

by beta.  

Because the numerical value of the ratios (the reward pr. unit of risk) is not easily interpreted and 

generally only meaningful in comparisons, table 5 presents ranking based on Sharpe and Treynor 

                                                 

7 Dexia invest which is a small cap fund benchmarked against the KFMX index has been excluded in this illustration 
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Ratio. Due to the well-diversified characteristic of the mutual funds, it is expected that the 

rankings based on Treynor and Sharpe are closely related. 

Table 5 - Sharpe and Treynor Ratios, 2004-2011: Sharpe and Treynor Ratios indicate that 11 
out of 13 funds outperformed the OMXC Cap index, and that all funds outperformed KFMX 

 

 
Note: Dexia invest is the only fund benchmarked against KFMX. 
Source: own contribution based on Morningstar data. 

The ranking in table 5, based on Treynor and Sharpe Ratios confirms the verdict of the indexed 

returns shown in figure 10 the most mutual funds in the sample perform better than the index. 

SEB Invest has achieved the best risk-adjusted return when accounting systematic risk with the 

Treynor Ratio as well as when accounting for unsystematic risk with the Sharpe Ratio. Moreover, 

SEB Invest has also generated the highest absolute return. For the four next-best performing 

funds, the ranking based on Treynor and Sharpe Ratios differ slightly which indicates that 

unsystematic risk has not been completely eliminated by diversification. Yet, the differences are 

marginal, as it is implied by the very equal standard deviation and beta measures. 

During the 1, 3 and 5 year time periods the risk premium8 on the Danish stock market has been 

negative. This means both the Sharpe and the Treynor Ratios are negative, and not suited to do 

rankings. To show how the performance has differed on shorter horizons, and to assess the 

absolute performance of the funds relative to the benchmarks, the results of the Jensen’s Alpha 

regressions, is presented next. 

  

                                                 

8 The return in excess of the risk-free rate of return that an investment is expected to yield or has yielded (Bodie, Kane Marcus, 2009) 

Mutual Fund Sharpe 
rank

Treynor 
rank

Yearly 
return

Yearly 
STD

Beta

SEBinvest Danske Aktier Inc 1 1 11,8% 21,6% 1,04
Carnegie WorldWide/Danske Aktier 2 3 10,0% 21,1% 1,02
Dexia Inv Danske Small Cap Aktier 3 2 10,2% 24,1% 1,02
Handelsinvest Danmark 4 5 8,8% 21,1% 1,03
Bankinvest Danmark 5 4 9,1% 22,5% 1,04
Nykredit Invest Danske Aktier Udb 6 6 8,2% 21,2% 1,03
Sydinvest Danmark 8 8 7,7% 20,8% 1,01
Nordea Invest Danmark 9 9 7,3% 20,7% 1,01
Lån & Spar Invest - Danmark 10 10 7,1% 21,6% 1,05
Danske Invest Danmark 11 11 6,2% 21,9% 1,06
OMXC Cap TR DKK 12 12 5,9% 20,3% 1,00
Sparinvest Danske Aktier 13 13 5,0% 20,7% 0,99
Jyske Invest Danish Equities 14 14 5,0% 22,9% 1,11
OMX KFMX TR DKK 15 15 3,3% 22,3% 1,00
Average 7,9% 21,6% 1,03
Min 5,0% 20,3% 0,99
Max 11,8% 24,1% 1,11
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6.2.2 Jensen’s Alpha 

Figure 11 illustrates how the time period from 2004 to 2011 includes a continuum of very 

different states of the Danish stock market. From the beginning of the period, in September 

2004 to 2008, investors benefited from an aggressive bull market that grew more than 100% 

until topping mid-2007. Hereafter the market stabilized and declined slightly up to September 

2008. This was when the financial crisis9 hit the Danish stock market, which resulted in a halving 

of the market value in the index in less than a year. As a result of the volatile market, the four 

time periods chosen for this study cover a broad variation of stock market conditions, which will 

make it possible to compare the managers’ ability to generate alpha across up and down markets. 

Throughout the period the annual equivalent rate of return has been 3.6%. 

Figure 11 - Nasdaq OMX Copenhagen index, 2004-2011: Dramatic market-shifts throughout the 
period 

Source :  Nasdaq 

6.2.2.1 Jensen’s Alpha, 7-year period 

Table 6 presents the results of the Jensen’s Alpha performance analysis and the benchmark-

adjusted return on a 7 year horizon. The benchmark-adjusted return is calculated as the mutual 

fund return minus the benchmark return. Both gross and net returns have been included in the 

analysis. The analysis of the gross returns gives insight in the managers’ ability to exploit market 

inefficiencies, whereas the analysis of net returns focuses on the returns realized by the investors.   

Two primary findings is depicted in table 6; First, on average, the gross performance of the 

funds is significantly better than benchmark, with an average alpha of 2.03%, (t=3.92) and 

average benchmark-adjusted return of 2.37% (t=2.6). Net of cost, however, both measures yield 

a neutral performance. Secondly the table shows that with the exception of Jyske Invest, which 

                                                 

9 As defined as according to http://da.wikipedia.org/wiki/Den_%C3%B8konomiske_krise_i_Danmark_i_2008 

9/2004 9/2006 9/2008 9/2010 9/2011 
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has a significantly negative alpha, the rest of the funds has performed neutrally (12) or 

outperformed (1).  

This result means that the average portfolio manager has been able to construct an 

outperforming portfolio, without increasing risk correspondingly. Yet, the costs drive 

performance down to statistical insignificance. This result corresponds with the findings of 

Grinblatt & Titman (1989), who also identified significant outperformance for gross returns of 

American mutual funds, but high costs meant the investor could not profit from it. In this study, 

the rejection of the net outperformance should be interpreted with some care. Since cost has 

proven very stable over time (Rangvid, 2004), and the margin of the statistically significant gross 

outperformance is comfortably larger than the cost, there is a reason to believe the net 

performance is, in fact, significant. 

Table 6 - 7-year, Jensen’s Alpha and Bechmark adjusted return: Evidence of outperformance before 
cost, neutral performance after cost 

 
Source: Own contribution based on Morningstar data 

The Jensen's Alpha models’ ability to explain returns is high, with an average R-Squared of 0.98 

for gross returns, and 0.97 for net returns. The only outlier, with an R-Squared below 0.95, is 

Dexia Invest at 0.88.  

The average benchmark adjusted return is slightly higher in table 5 than in the figure 1o because 

the small cap fund, Dexia Invest, has been included. Since this fund is benchmarked against the 

KFMX, it was excluded from figure 10 which shows performance against the OMX Copenhagen 

Cap index (OMXCCAP). Dexia has performed strongly against KFMX and is drawing the 

average gross performance up to a Jensen’s alpha of 2.37%. 

Mutual fund
Benchmark-

adjusted (t-stat)
Jensen's 

alpha (t-stat)  
Benchmark-

adjusted t-stat
Jensen's 

alpha t-stat

Dexia Inv Danske Small Cap 6,91% (2,28) 6,91% (2,27)  4,76% (1,57) 4,75% (1,56)
SEBinvest Danske Aktier 5,95% (3,96) 5,82% (3,95)  4,44% (2,96) 4,31% (2,92)
Carnegie Danske Aktier 4,10% (2,82) 4,05% (2,77)  2,50% (1,72) 2,44% (1,68)
Bankinvest Danmark 3,24% (1,1) 3,13% (1,06)  1,41% (0,48) 1,30% (0,44)
Handelsinvest Danmark 2,95% (3,09) 2,85% (3,07)  1,28% (1,35) 1,18% (1,28)
Nykredit Invest Danske Aktier 2,28% (1,69) 2,20% (1,64)  1,11% (0,82) 1,03% (0,77)
Sydinvest Danmark 1,82% (1,61) 1,79% (1,57)  0,94% (0,83) 0,91% (0,8)
Nordea Invest Danmark 1,43% (1,39) 1,40% (1,35)  0,59% (0,58) 0,56% (0,54)
Lån & Spar Invest - Danmark 1,23% (0,89) 1,08% (0,81)  -0,09% (-0,07) -0,24% (-0,18)
Danske Invest Danmark 0,33% (0,24) 0,14% (0,11)  -0,71% (-0,51) -0,89% (-0,68)
Sparinvest Danske Aktier -0,90% (-0,52) -0,88% (-0,5)  -1,49% (-0,86) -1,46% (-0,84)
Jyske Invest Danske Aktier -0,92% (-0,59) -1,25% (-0,94)  -2,22% (-1,41) -2,55% (-1,9)
Maj Invest Danske Aktier -     - -     -  -     - -     -
Average 2,37% (2,6) 2,03% (3,92)  1,04% (1,15) 0,70% (1,27)

Gross return Net return
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None of the funds have performed significantly negative on the 7 year horizon, neither before or 

after cost. Jyske invest is with its -2.55% alpha and T-stat of -1-90, very close to being 

significantly underperforming, and significant at the 90% confidence level.  

Jensen’s alpha is lower than the benchmark adjusted performance for all funds, except 

Sparinvest. This is explained by the fact that the funds have an increased exposure to systematic 

risk, as depicted in table 5 by the average beta of 1.03. Sparinvest is the only fund that has 

reduced systematic risk compared to the market/benchmark. Due to the limited risk of 

Sparinvest, the underperformance indicated by Jensen’s alpha is less negative than the realized 

benchmark-adjusted return. 

6.2.2.2 Jensen’s Alpha 5-year period 

In comparison with the 7-year horizon, the 5-year period excludes a part of the stock market 

rally between 2004 and 2007. In the period there is an upswing from the starting date of 

September 2006 to the beginning of 2008. Yet, after the financial crisis and the partial recovery, 

the average yearly market return in the period is -2.5%. 

The results of the 5 year analysis, presented in table 7, show a statistical significant average alpha 

of 1.64% for the group of funds. Contrary to the 7-year analysis, the 5-year period generally 

yields higher Jensen’s Alpha estimates, than benchmark-adjusted returns. This is not because the 

fund betas over the period are vastly different, but because the market risk premium in the 

period is negative. The negative risk premium follows from the fact that the risk free rate has 

yielded better returns than stocks, which is expected since the market return has been close to 

0%. When the market risk premium is negative, the funds with a higher beta and added exposure 

to market risk, is expected to perform worse than the market according to the CAPM. Following 

the theory, the market exposure (beta >1) of the funds should amplify the negative movements 

of the market. This explains how the insignificant net benchmark-adjusted return of 1.38%, 

which is the average for the funds, can correspond to a significant net Jensen’s alpha of 1.64%. 

Despite a beta larger than 1 the funds has performed less poorly than the benchmark in absolute 

terms. Based on Jensen’s Alpha, a total of three mutual funds performed significantly better than 

the benchmark after cost, the remaining 10 funds performed neutrally. Gross results show that 5 

funds outperformed and 8 funds performed neutrally. 
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Table 7 - 5-year Jensen’s Alpha and Benchmark adjusted return: Several funds significantly 
outperform the benchmark  

 

 
Source: Own contribution based on Morningstar data  

6.2.2.3 Jensen’s Alpha 3-year period 

The period 2008-2011 is the most extreme when it comes to volatility in the stock market. The 

period begins just before the financial crisis affected the Danish stock market and covers the 

recovery and subsequent unstable market. The average yearly market return in the period is          

-5.9%. It is also the period with the most extreme measurements of alpha with a significant 

average alpha net of costs of 4.03%.  

In table 8 the results of the 3-year analysis is presented. The results show that 7 mutual funds 

have achieved significant outperformance before cost, based on Jensen’s Alpha. For net returns, 

four of the funds achieved significant outperformance. The rest of the funds have performed 

neutrally. No funds have demonstrated significant underperformance in the 3-year period, 

neither before nor after cost. In comparison with the longer time periods, the 3-year 

observations are when the mutual funds have performed best relative to the benchmark. 

Mutual fund
Benchmark-

adjusted (t-stat)
Jensen's 

alpha (t-stat)  
Benchmark-

adjusted t-stat
Jensen's 

alpha t-stat

Dexia Inv Danske Small Cap 10,31% (2,53) 11,15% (2,7) 8,10% (1,99) 8,96% (2,17)
SEBinvest Danske Aktier Inc 5,36% (3,39) 5,54% (3,51) 3,82% (2,42) 3,99% (2,54)
Carnegie Danske Aktier 4,87% (2,66) 4,95% (2,67) 3,27% (1,79) 3,35% (1,81)
Handelsinvest Danmark 4,28% (3,44) 4,56% (3,84) 2,54% (2,04) 2,81% (2,38)
Sydinvest Danmark 2,96% (1,95) 3,07% (2,01) 2,06% (1,36) 2,18% (1,43)
Sparinvest Danske Aktier 2,33% (1,31) 2,34% (1,3) 1,82% (1,02) 1,83% (1,01)
Nordea Invest Danmark 2,04% (1,50) 2,11% (1,54) 1,20% (0,88) 1,27% (0,93)
Maj Invest Danske Aktier 2,01% (1,26) 2,17% (1,36) 1,26% (0,79) 1,42% (0,89)
Nykredit Invest Danske Aktier Udb 1,67% (1,08) 1,76% (1,13) 0,36% (0,23) 0,45% (0,29)
Lån & Spar Invest - Danmark 1,59% (0,87) 1,96% (1,11) 0,30% (0,16) 0,67% (0,38)
Danske Invest Danmark 0,50% (0,28) 0,95% (0,56) -0,56% (-0,31) -0,12% (-0,07)
Jyske Invest Danish Equities -1,44% (-0,68) -0,68% (-0,38) -2,76% (-1,31) -2,00% (-1,13)
Bankinvest Danmark -1,74% (-0,62) -1,78% (-0,62) -3,46% (-1,22) -3,50% (-1,22)
Average 2,67% (2,23) 2,93% (4,36) 1,38% (1,15) 1,64% (2,00)

Gross return Net return
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Table 8 - 3-year, Jensen’s Alpha and Bechmark adjusted return: Significant average outperformance, 
before and after cost  

 
Source: Own contribution based on Morningstar data 

6.2.2.4 Jensen’s Alpha One-year period 

The one-year period covers the market development from 2010 to 2011. As show in figure 11, 

the period starts right after the index has reached pre-financial crisis levels, and covers the 

subsequent rising index values until H2 2010, where the market first stabilised, then dropped to 

below beginning values. The return on the market in this period is -14.6%. 

The short term one-year analysis from 2010 to 2011 shows significant average outperformance 

both before and after cost, see table 9. Four funds outperformed significantly before cost and 

two after cost. No funds have achieved significantly negative returns.  

Table 9 - 1-year, Jensen’s Alpha and Bechmark adjusted return: Significant outperformance based 
on Jensen’s Alpha 

 
Source: Own contribution based on Morningstar data 

6.2.2.5 Summary Jensen’s Alpha  

Mutual fund
Benchmark-

adjusted (t-stat)
Jensen's 

alpha (t-stat)  
Benchmark-

adjusted t-stat
Jensen's 

alpha t-stat

Dexia Inv Danske Small Cap 11,69% (1,94) 13,83% (2,34) 9,41% (1,56) 11,56% (1,95)
SEBinvest Danske Aktier Inc 8,35% (4,02) 8,57% (4,09) 6,76% (3,25) 6,98% (3,32)
Carnegie Danske Aktier 7,32% (2,72) 7,50% (2,74) 5,72% (2,13) 5,90% (2,15)
Handelsinvest Danmark 7,19% (4,17) 7,57% (4,53) 5,33% (3,08) 5,72% (3,41)
Bankinvest Danmark 6,03% (2,34) 6,01% (2,28) 4,41% (1,71) 4,38% (1,67)
Nordea Invest Danmark 4,34% (2,24) 4,46% (2,26) 3,50% (1,81) 3,61% (1,83)
Sydinvest Danmark 4,30% (1,87) 4,47% (1,91) 3,36% (1,46) 3,52% (1,51)
Maj Invest Danske Aktier 4,25% (1,85) 4,57% (1,99) 3,40% (1,48) 3,72% (1,62)
Nykredit Invest Danske Aktier Udb 3,55% (1,77) 3,50% (1,71) 2,22% (1,1) 2,16% (1,05)
Lån & Spar Invest - Danmark 3,36% (1,33) 3,92% (1,6) 2,05% (0,81) 2,61% (1,07)
Sparinvest Danske Aktier 2,77% (1,15) 2,95% (1,2) 2,27% (0,94) 2,45% (0,99)
Danske Invest Danmark 1,49% (0,56) 2,15% (0,84) 0,35% (0,13) 1,00% (0,39)
Jyske Invest Danish Equities -1,27% (-0,42) 0,06% (0,02) -2,60% (-0,86) -1,29% (-0,53)
Average 4,88% (2,91) 5,35% (6,82) 3,55% (2,12) 4,03% (4,99)

Gross return Net return

Mutual fund
Benchmark-

adjusted (t-stat)
Jensen's 

alpha (t-stat)  
Benchmark-

adjusted t-stat
Jensen's 

alpha t-stat

SEBinvest Danske Aktier Inc 10,02% (5,97) 10,65% (6,54) 8,41% (5,01) 9,03% 5,55
Handelsinvest Danmark 5,43% (2,5) 6,38% (3,17) 3,36% (1,54) 4,30% 2,12
Bankinvest Danmark 4,00% (1,09) 5,39% (1,52) 2,37% (0,65) 3,77% 1,06
Dexia Inv Danske Small Cap Aktier 3,00% (0,37) 4,51% (1,13) 0,82% (0,1) 2,33% 0,86
Carnegie WorldWide/Danske Aktier2,87% (1,67) 3,30% (1,86) 1,27% (0,74) 1,70% 0,96
Nordea Invest Danmark 2,33% (0,88) 4,07% (2,25) 1,50% (0,56) 3,24% 1,79
Lån & Spar Invest - Danmark 1,99% (0,49) 4,31% (1,31) 0,71% (0,17) 3,03% 0,92
Sparinvest Danske Aktier 1,91% (0,67) 2,39% (0,79) 1,40% (0,48) 1,87% 0,61
Maj Invest Danske Aktier 1,89% (0,81) 3,14% (1,63) 0,85% (0,36) 2,11% 1,10
Jyske Invest Danish Equities 0,71% (0,29) 2,39% (1,54) -0,38% (-0,15) 1,25% 0,72
Sydinvest Danmark -0,16% (-0,11) 0,52% (0,43) -1,18% (-0,85) -0,50% -0,41
Danske Invest Danmark -1,23% (-0,42) 1,02% (0,79) -2,44% (-0,84) -0,19% -0,15
Nykredit Invest Danske Aktier Udb -1,35% (-0,46) 0,13% (0,05) -2,70% (-0,92) -1,21% -0,48
Average 2,42% (1,16) 3,71% (5,31) 1,08% (0,52) 2,36% 3,46

Gross return Net return
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In figure 12, the results of the Jensen’s Alpha regressions are summarized as the number of 

significantly over and underperforming funds (95% confidence level). All funds excluded from 

the overview have had neutral performance. The results of the four time periods provide 

evidence unanimously against hypothesis 2. 

Figure 12 - Summary of performance analysis: Strong mutual fund 
performance throughout the period 

 
Source: Own contribution based on Jensen’s Alpha regression of Morningstar data (total number of funds: 14) 

6.2.3 Market timing 

The Danish legislation excludes the mutual funds from short selling and placing the investment 

in other asset classes such as bonds or cash. Hence, the main instrument to hedge against 

declining markets is to reduce beta. Correspondingly, being unable to leverage their investments 

in increasing markets, the funds can increase beta to attempt benefitting from the market 

movement. As a result, market timing by beta manipulation plays a key role in the portfolio 

management of the Danish mutual funds (Christensen, 2005). This section presents the findings 

from testing the managers’ performance over the four time horizons with Treynor & Mazuy 

market timing model (1966). 

Following Treynor & Mazuy, two separate hypotheses are tested running the regression. The 

first hypothesis regards the alpha estimate that reflects the portfolio manager’s’ stock picking 

abilities, and the second for the gamma estimate that reflects market timing. The null-hypothesis 

for the alpha and the gamma estimate is that they are not different from zero.	The alternative 

hypothesis is that the estimates are different from zero.	 
6.2.3.1  7-year market timing results 

The results from the Treynor & Mazuy regression presented in table 10 shows that, within the 

95% confidence interval, the null hypothesis for the gamma estimate can be rejected for four 

funds: Nordea Invest, Carnegie and Handelsinvest, which have significantly positive gamma 

estimates and Jyske Invest which has significantly negative market timing. The null-hypothesis 

for the alpha estimate is rejected for one fund, SEBinvest, indicating that SEBinvest 
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outperformed significantly through stock-picking, with a neutral market timing. The rest of the 

funds have performed neutrally both in terms of market timing and stock-picking.  

Table 10 - 7-year Treynor & Mazuy estimates of market timing and stock picking 
abilities: Three funds have shown significant market timing abilities, one fund has 
shown significant stock-picking abilities, and one fund has demonstrated negative market 
timing abilities throughout the period 

 
Source: Own contribution based on Morningstar data  

6.2.3.2  5-year market timing results 

The results from the Treynor & Mazuy regression of the 5 year horizon, presented in table 11, 

shows that the null hypothesis for gamma can be rejected for four funds. Maj invest, Carnegie 

and Nordea all have demonstrated significant market timing abilities. Jyske invest has shown 

significantly negative performance in terms of market timing. The null hypothesis for alpha is 

reject for two funds, Handelsinvest and SEB, which has both shown significant stock-picking 

abilities. The rest of the funds performed neutrally in terms of market timing as well as stock 

picking. 

 

Mutual fund Gamma tstat Alpha tstat
Nordea Invest Danmark 0,35 2,95 0% -0,09

Carnegie WorldWide/Danske Aktier 0,47 2,81 2% 1,29

Handelsinvest Danmark 0,24 2,21 2% 1,79

SEBinvest Danske Aktier Inc 0,10 0,57 5% 3,24

Jyske Invest Danish Equities -0,50 -3,31 1% 0,63
Danske Invest Danmark 0,23 1,48 -1% -0,58
Lån & Spar Invest - Danmark 0,22 1,39 0% 0,09
Sydinvest Danmark 0,17 1,25 1% 0,83
Dexia Inv Danske Small Cap Aktier 0,50 1,20 4% 1,19
Bankinvest Danmark 0,29 0,82 2% 0,57
Nykredit Invest Danske Aktier Udb 0,13 0,81 2% 1,09
Sparinvest Danske Aktier 0,08 0,40 -1% -0,63
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Table  11  - 5-year Treynor & Mazuy estimates of market timing and stock 
picking abilities: Three funds has shown significant market timing abilities, one has 
shown significantly negative market timing and two funds have shown significant stock 
picking abilities 

 
Source: Own contribution based on Morningstar data 

6.2.3.3  3-year market timing results 

On the 3-year horizon, the null hypothesis for gamma is rejected for two funds, Maj invest and 

Jyske invest. Majinvest has shown significant ability to time the market, where Jyske Invest has 

demonstrated negative market timing and neutral stock picking abilities. Both Handelsinvest and 

SEB have demonstrated significant stock-picking abilities and neutral market timing. The 

remaining funds all performed neutrally in term of market timing as well as stock picking. 

Table  12 - 3-year Treynor & Mazuy estimates of market timing and stock 
picking abilities: One fund has shown significant market timing abilities, one has 
shown negative market timing, and two funds has successfully demonstrated stock 
picking abilities 

 
Source: Own contribution based on Morningstar data 

Mutual fund Gamma tstat Alpha tstat
Maj Invest Danske Aktier 0,65 4,59 -1% -0,58
Carnegie WorldWide/Danske Aktier 0,43 2,35 3% 1,47
Nordea Invest Danmark 0,33 2,46 1% 0,37
Bankinvest Danmark 0,27 0,92 -3% -0,96
Lån & Spar Invest - Danmark 0,24 1,32 1% 0,43
Danske Invest Danmark 0,24 1,37 0% -0,09
Handelsinvest Danmark 0,22 1,89 3% 2,70
Dexia Inv Danske Small Cap Aktier 0,16 0,36 2% 0,46
Sydinvest Danmark 0,16 1,00 2% 1,37
Nykredit Invest Danske Aktier Udb 0,08 0,53 1% 0,78
SEBinvest Danske Aktier Inc 0,02 0,14 5% 3,07
Sparinvest Danske Aktier -0,02 -0,09 2% 1,20
Jyske Invest Danish Equities -0,52 -3,05 2% 0,96

Mutual fund Gamma tstat Alpha tstat
Maj Invest Danske Aktier 0,62 3,87 0,75% 0,34
Carnegie WorldWide/Danske Aktier 0,42 1,91 4,94% 1,67
Nordea Invest Danmark 0,29 1,85 2,67% 1,25
Danske Invest Danmark 0,24 1,13 0,68% 0,24
Lån & Spar Invest - Danmark 0,22 1,10 2,56% 0,94
Handelsinvest Danmark 0,17 1,27 6,50% 3,50
Bankinvest Danmark 0,14 0,63 5,15% 1,73
Sydinvest Danmark 0,13 0,66 3,68% 1,39
Nykredit Invest Danske Aktier Udb 0,06 0,36 3,12% 1,34
Dexia Inv Danske Small Cap Aktier -0,05 -0,09 6,89% 1,01
Sparinvest Danske Aktier -0,06 -0,30 3,33% 1,19
SEBinvest Danske Aktier Inc -0,07 -0,42 9,02% 3,79
Jyske Invest Danish Equities -0,64 -3,75 4,01% 1,72
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6.2.3.4  1-year market timing results 

The Treynor & Mazuy regression on the 1-year horizon, show that that null hypothesis for the 

gamma estimate could not be rejected for any funds, why no market timing abilities has been 

identified. The null hypothesis for alpha is rejected in three instances: SEBinvest, Handelsinvest 

and Nordea Invest, achieved significantly positive outperformance based on stock-picking. The 

remaining funds performed neutrally in both tests. 

Table 13 - 1-year Treynor & Mazuy estimates of market timing and 
stock picking abilities: No funds has demonstrated market timing abilities, 
three have shown stock picking abilities  

 

Source: Own contribution based on Morningstar data 

6.2.3.5 Summary of the market timing results 

The market timing analysis supports the findings of the Jensen’s Alpha regression, that 

demonstrated more funds outperformed the benchmark than underperformed. It also supports 

the finding that the most funds are performing neutrally. 

6.2.4 Summary of the performance evaluation 

The objective of the performance analysis is to test hypothesis 2, which states that most Danish 

mutual funds underperform its benchmark on a 1, 3, 5 and 7 year horizon before and after cost. 

The returns of the sampled mutual funds have been investigated using several performance 

measures, including Sharpe Ratio, Treynor Ratio, Jensen’s Alpha and the Treynor & Mazuy 

market timing model. The results for the performance measures are consistent in showing that 

while most funds have performed neutrally, more funds demonstrated significantly superior 

performance than negative. The overweight of good performing funds is significant both before 

and after cost. This means that there has been found no empirical evidence to support 

hypothesis 2.  

Mutual fund Gamma tstat Alpha tstat
Dexia Inv Danske Small Cap Aktier 1,55 0,86 6% 0,69
Lån & Spar Invest - Danmark 0,67 0,91 3% 0,84
Sparinvest Danske Aktier 0,35 0,51 2% 0,50
SEBinvest Danske Aktier Inc 0,34 0,94 10% 5,61
Handelsinvest Danmark 0,25 0,54 6% 2,61
Carnegie WorldWide/Danske Aktier 0,13 0,32 3% 1,51
Danske Invest Danmark 0,03 0,11 1% 0,65
Maj Invest Danske Aktier -0,05 -0,10 3% 1,47
Sydinvest Danmark -0,10 -0,37 1% 0,53
Bankinvest Danmark -0,20 -0,25 6% 1,43
Jyske Invest Danish Equities -0,21 -0,58 3% 1,60
Nykredit Invest Danske Aktier Udb -0,25 -0,43 1% 0,21
Nordea Invest Danmark -0,32 -0,77 5% 2,33
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The result contradicts the general consensus of the vast number of academic studies on active 

investing (as detailed in the literature review), where the most common conclusion is that on 

average, active mutual funds loose to the benchmark index after cost. Moreover, the results 

dispute the critics of the Danish mutual funds, who have highlighted poor performance as an 

issue. 

It should be noted, that this study covers the performance of 14 funds. Even though the funds 

collectively account for 82% of the value in the market for private investments in the 32 existing 

domestic Danish mutual fund, it is still a relatively low number of funds compared to the 458 

funds with various investment goals marketed at Danish private investors. This means that the 

results should primarily be interpreted as evidence that the market for domestic equity funds has 

achieved a good performance, rather than equity mutual fund market as a whole. 

I should also be taken into account, that the market in the period from 2004-2011 has been 

affected by extreme events, with global implications, most prominently the financial crisis in 

2008 and the real estate bubble in 2006-200710, which means that the results should be treated 

carefully. 

To highlight the robustness of the findings, two factors can be evaluated: the high R2 of the 

Jensen’s Alpha regressions and the unequivocal conclusion based on various measures. The high 

R2 of the Jensen’s Alpha regressions showed that the model, on average, was able to explain,   

96% of the variance in the mutual funds’ returns. Additionally the fact that all the measures of 

returns, including benchmark adjusted return, which relies on no theoretical assumptions, also 

show significant outperformance.  

When comparing the results in the performance analysis with the analysis of how active the 

funds are (hypothesis 1), it seem contradictory that the funds has generally been passive and at 

the same time managed to outperform as a group. This is explained by the fact that the small 

active positions taken has generated an extraordinarily good return, and hence compensated for 

the large passive shares of the portfolio which, by definition, can’t contribute to outperformance 

as it delivers market return. This will be further explored in the discussion. 

  

                                                 

10 The Central Bank of Denmark, quarterly report Q1 2011 
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6.3 Correlation between Active Share and performanc e (testing hypothesis 3) 

In this section, the relationship between Active Share and performance is investigated. To see 

what effects Active Share has on performance, the empirical results from the tests of mutual 

fund activeness and performance is connected, with the goal of concluding if there is support for 

using Active Share to predict future performance. 

Three approaches are taken to do this. First an “either or” categorization of the funds as active 

or passive, based on Cremers & Petajisto terminology is used to the compare returns across the 

four time periods. Next, the funds are further split into quartiles based on their level of Active 

Share, and comparisons are made between the quartiles. Lastly, the alphas generated by the funds 

are regressed against their Active Share, to identify how well Active Share describes the variation 

in alphas. 

 Carrying out the first test, the mutual funds are categorized as either “stock pickers” or “closet 

indexers”, as suggested by Cremers & Petajisto (2009). This is based on the adjusted cut-off 

value for Active Share of 50% as described under the theory section.  Next, to adjust for the 

small number of observations in the “stock pickers” group, the funds are categorized in Active 

Share quartiles, so that the upper quartile consists of the most active funds. This increases the 

homogeneity of the groups, and allows for a study of the effect of smaller incremental changes in 

Active Share. This test is carried out on all time horizons. The last test regress the alpha 

generated by the mutual funds net of cost against their Active Share to reveal its explanatory 

power. To focus on the alpha generation abilities of the portfolio managers, excluding the effects 

of cost, the gross performance results are used for these tests. 

6.3.1 Closet indexers vs. stock pickers 

Table 14 shows the distribution of the funds in the two groups across the different time periods. 

As it has been concluded in the analysis of Active Share, most of the funds are categorized as 

closet indexers leaving the category stock pickers to consist of 1 to 2 funds, depending on the 

time period. Since a small group of funds is more subjected to outperformance by chance, the 

results of this initial test should be treated carefully.  There is, however, great persistence in the 

funds in “stock picker” group across the different time horizons, Dexia is considered a “stock 

picker” in all periods, whereas Bankinvest on a 7 and 5 year horizon is considered amongst the 

active group.  
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Table  14 – Stock Picker and Closet Index funds: Closet indexing has been 
prevailed in all time periods, Dexia is the only fund Categorized as a stock picker 
throughout the period. 

 
Source: Own contribution based on results from Active Share analysis 

Figure 13 compares the performance of the closet index funds with the performance of the 

stock picker funds over the four time periods. Throughout all four time periods the stock picker 

funds outperform the closet indexers. In the seven-year period, the stocker pickers outperform 

the rest of the funds with an alpha of 5.0% against an alpha of 1.7% for the rest of the group. In 

the five-year period the stock pickers achieve a 4.7% alpha where the rest of the funds is 

delivering 2.6%. In the three-year period the stock pickers has the most significant 

outperformance of the periods, by 8.5 percentage points. The one-year period left a gap of just 

0.9 percentage points in the favour of the stock pickers.  

Fund 1-year 3-year 5-year 7-year
Dexia SP SP SP SP
Bankinvest CI CI SP SP
Danske Invest CI CI CI CI
Carnegie CI CI CI CI
HandelsInvest CI CI CI CI
Jyske Invest CI CI CI CI
Lån & Spar Invest CI CI CI CI
Maj Invest CI CI CI CI
Nordea Invest CI CI CI CI
Nykredit Invest CI CI CI CI
SEBinvest CI CI CI CI
Sparinvest CI CI CI CI
Sydinvest CI CI CI CI
SP = "Stock Picker"
CI = "Closet Indexer"

Traling evaluation period
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Figure 13 - Performance of stock pickers vs. closet indexers: This figure shows 
the distribution of alpha on the Active Share quartiles. For all time horizons except 5 
year, the most active group outperforms the other groups. 

 
Source: Own contribution based on Active Share and performance analysis 

The mutual funds’ performance in figure 13 is represented by Jensen’s alpha. Table 14 

introduces a more detailed view of the performance, which includes the benchmark adjusted 

return. The benefit of using both measures is that while Jensen’s alpha introduces a risk-adjusted 

performance estimate, which is useful for comparison, the benchmark adjusted return is typically 

what the private investor is first exposed to, and what many funds market as a track-record of 

their performance and capabilities. Mostly the alpha and benchmark adjusted return will show 

similar results, due to the highly diversified nature of the mutual funds. It is also reveals, 

however, that in the years of declining stock returns, where the funds have underperformed on 

the benchmark adjusted return, they’ve outperformed in the CAPM framework, given the 

positive beta of the funds and the negative equity risk premium in the market. 

Table  15 – Closet indexers vs. stock pickers: Stock pricker funds demonstrate 
consistent outperformance of closet index funds 

 
Source: Own contribution based on Active Share and performance analysis 
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Stock pickers 74% 5% 5%  3% 3%
Closet indexers 32% 2% 2% 1% 1%
Stock pickers 71% 4% 5% 2% 3%
Closet indexers 31% 2% 3% 1% 1%
Stock pickers 87% 12% 14% 9% 12%
Closet indexers 35% 5% 5% 4% 4%
Stock pickers 85% 3% 5% 1% 2%
Closet indexers 28% 2% 4% 1% 2%
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Table 15 also shows that the period where the stock picker funds did best relative to the closet 

indexers and benchmark, is also the period they had the highest Active Share. It is also the 

period where the closet indexer funds had their best performance and highest Active Share.  

This is contrary to Petajisto (2007), who found that closet indexing was rising in volatile and 

declining markets. He theorised that the managers’ incentive to pursue active strategies and 

outperform is minimized in volatile markets due to an inherent “career risk” for the portfolio 

managers. Thus, Petajisto argues that, since market volatility amplifies the return differences 

between their portfolio and the benchmark,  and underperforming is even more “painful” in a 

declining market than an up market, where investors are making money either way, portfolio 

manager increasingly shy away from active bets, as the volatility rises. Petajisto’s study showed 

that closet indexing declined in 2003 when markets were recovering strongly and volatility 

dropped, and continued to go down until 2006. Then, in 2007, volatility increased along with the 

subprime crisis that introduced significant economic uncertainty, follow by even more volatility 

in 2008. At the same time, closet indexing became more widespread, and by 2009 it was back at 

its peak level. 

The numbers in table 14 indicate the opposite reaction from managers, as activeness and 

performance are increased during a highly volatile period. The effect on performance is highly 

positive, with far the greatest advantage of being a stock picker in this period. In the 1-year 

period, on the contrary, the closet indexers are performing almost as well as the stock pickers in 

the more steady market environment. After cost, the closet indexers are on par with the stock 

pickers.   

In conclusion, the results of the initial test indicate a positive relationship between Active Share 

and performance, as proposed by Cremers & Petajisto (2010, 2007). Yet, as it has been 

described, the robustness of this conclusion is impaired by the lack of actual stock picking funds. 

Hence the next section will introduces a test based on a more homogeneous grouping, in Active 

Share quartiles. 

6.3.2 Active Share quartiles 

To further investigate the relationship between active management and performance, and to see 

if a smaller incremental change in Active Share has an influence of performance the funds is 

sorted into quartiles from highest to lowest Active Share. In order to increase the homogeneity 

of these groups, and to exclude an outlier, Dexia invest is not included11. 

                                                 

11 Dexia invest has a different investment focus than the rest of the group (small cap stocks) 
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Figure 14. presents the results based on Jensen’s alpha (gross), across the four time periods. The 

graph illustrates two significant findings. First, there is a clear tendency of the most active 

quartile, Quartile 1, to outperform the rest of the funds, with a significant margin to the next 

best performing fund of 2.3%, 2.6% and 1.6% for the seven, three and one-year period 

respectively. The only exception is the five-year period, where the least active funds in Quartile 4, 

is just 0.04% short of the performance of the most active funds.  

Secondly, the chart shows that for quartiles 2, 3 and 4 there is no obvious pattern in the alpha 

generation. This indicates that smaller incremental changes in Active Share might not have a 

systematic impact on performance, since only the most active funds seem to systematically 

outperform the rest. 

Figure 14 - This figure shows the distribution of alpha on the Active 
Share quartiles. For all time horizons except 5 year, the most active 
group outperforms the other groups. 

 
Source: Own contribution based on Active Share and performance analysis 

In table 16, a more detailed view of the performance statistics from the test is presented. What 

this view shows, is that the difference in Active Share across is not as significant as with the 

closet indexers and stock picker groups in the first test. Yet, based on benchmark adjusted 

returns as well as alpha, before and after cost, the most active group systematically outperforms, 

except net of cost in the 5-year period. The most significant difference between the most and the 

least active of the funds is observed on a 1-year horizon. Here, the three most active funds 
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outperformed the three least active funds by a margin of 4.8% after cost in raw benchmark 

adjusted returns. 

Table  16 – Performance in Active Share Quartiles: The most active Q1 is consistently 
the best performing fund 

 
Source: Own contribution based on Active Share and performance analysis 

Given the indication that there is a positive correlation between Active Share and performance, 

the next section will focus on describing the correlation through linear regression. 

6.3.3 Regression tests 

Figure 15 to shows the regressions of alpha on Active Share. The regressions highlight the 

positive correlation of Active Share and performance that has been identified through measuring 

alpha for groups with different levels of Active Share. Again, this is the case in all time periods, 

except the 5-year.  

The regressions also show that even though the relationship between Active Share and 

performance, as represented by Jensen’s Alpha is not linear, there is distinct positive correlation. 

The statistics show that Active Share is able to explain between 12% and 22% of the variation in 

alpha in the four time periods and that 1% of Active Share ad up to 0.24% in Jensen’s Alpha in 

the 1-year period. 

Period Group
Active 
share

Benchmark-
adjusted 

return 
Jensen's 

alpha  

Benchmark-
adjusted 

return
Jensen's 

alpha

Quartile 1 49,7% 4,4% 4,3% 2,8% 2,7%
Quartile 2 33,1% 0,2% 0,1% -0,8% -0,9%
Quartile 3 30,7% 0,6% 0,4% -0,6% -0,8%
Quartile 4 24,3% 2,1% 2,0% 0,9% 0,9%
Quartile 1 45,2% 2,8% 2,9% 1,2% 1,3%
Quartile 2 33,0% 0,8% 1,2% -0,2% 0,2%
Quartile 3 29,6% 1,9% 2,0% 0,9% 1,0%
Quartile 4 25,0% 2,6% 2,9% 1,3% 1,6%
Quartile 1 39,1% 7,2% 7,4% 5,6% 5,8%
Quartile 2 29,5% 3,5% 3,8% 2,6% 2,9%
Quartile 3 27,3% 2,2% 2,7% 1,0% 1,5%
Quartile 4 24,8% 4,3% 4,7% 3,0% 3,4%
Quartile 1 34,9% 5,3% 6,1% 4,1% 4,9%
Quartile 2 28,5% 1,2% 2,6% -0,2% 1,2%
Quartile 3 23,9% 3,2% 4,5% 1,9% 3,2%
Quartile 4 22,5% 0,3% 1,9% -0,7% 0,9%

3 year 

1 year 

Net returnGross return

7 year 

5 year 
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Figure 15 - 7-year trailing average Active Share and alpha plot              

 
Source:Own contribution based on Active Share and performance analysis                

The regressions also confirms the non-systemic pattern of the less active funds, and reinforces 

the conclusion that it is the most active fund that reaps the benefits of being active. 

 

6.3.3 Summary of the analysis of the correlation be tween Active Share and 

performance  

Summing up, the three tests support the hypothesis that Active Share and mutual fund 

performance is connected. While it is not a linear relationship, there is a distinct pattern to the 

results that indicate the most active funds are also the best performing. Hence there is empirical 

evidence to support hypothesis 3, that states the most active funds will also perform best. 

How much Active Share should investors look for when choosing active managers and how 

much it impacts the performance are difficult questions to answer based on the data set obtained 

for this study. The results imply that Active Share between 35% (quartile 1 in the 1-year period) 

and 50% (quartile 1 in the 7-year period) has been enough to outperform the rest of the funds. 

However, since no funds have had a higher Active Share than that, it cannot be concluded if it 

would be even better. I the discussion however, arithmetic calculations will be used to show that 

there is a direct linkage to potential for outperformance and Active Share, where 100% active 

yields the best set potential for outperformance. 
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7.0 Discussion 

The objective of this section is to discuss the implications of the empirical findings for Danish 

investors. To do this, the results of the study are compared with the existing research in a 

qualitative discussion of the key issues for private investors in active mutual funds. The 

questions, as proposed in the problem statement, will be addressed sequentially. 

7.1 Should Danish investors drop the active mutual funds, as proposed by 
several critics? 

The empirical results in the study provide inconclusive evidence regarding whether to invest in 

the active funds or not. The fact that the funds in the sample generally have performed well 

supports continued investments in active funds, whereas the low average Active Share suggests 

that the funds are not delivering the active management the investors pay for, and that they 

therefore depend on extraordinarily high returns on the small active positions to avoid 

underperforming (more on this in the following sections). 

The question if active management creates value relates back to the fundamental theory of 

market efficiency, EMH. As described in the theory section, it has proven impossible to reach an 

unequivocal conclusion with the models in existence, because testing for market efficiency relies 

on having a flawless stock valuation model.  

Within the same limitations, namely that the performance measures are based on CAPM, this 

study provides evidence against the hypothesis, demonstrating that most funds successfully have 

matched the benchmark return after cost, with more funds outperforming than 

underperforming. The economic interpretation of this is that the fund managers have been able 

to exploit inefficiencies in the market. It can’t be ruled out that the performance is generated 

from luck, however, or that certain risk factors has not been accounted for in the valuation 

model(s), which means that the result in this study can’t support an outright disqualification of 

the EMH. 

The most dominant consensus in the research, and the conclusion reached by the independent 

Danish Money and Pension Panel (2011) when they set out to provide guidance to Danish 

private investors, are less optimistic about active investment management. Both sources 

conclude that there is no documented way to identify the future outperforming funds, why 

choosing a mutual fund that will outperform primarily comes down to luck. Since most studies 

show that there are more underperforming than outperforming active funds, choosing an active 

manager is expected to be a bad bet, with a return less than the benchmark. Thus, based on the 

most dominant consensus in the empirical research the Danish investors should drop the active 
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mutual funds and start investing passively. The issue with accepting the findings in the academic 

literature is that very few of the studies are focused on the Danish equity market. 

The rising popularity of passive investments across the international investment market and with 

institutional investors also supports moving from active to passive investments for Danish 

investors. When comparing the 4% market share of passive retail mutual funds in Denmark with 

the countries that are most active, namely Switzerland, Ireland, France and Germany it also 

indicates that the balance between active and passive investments is skewed in Denmark. The 

market share of passive investments in equity mutual funds within these countries are 48%, 37%, 

24% and 21% respectively (Cremers, 2010). 

Against this trend weighs the results of the performance analysis in this paper along with the 

Active Share studies of Cremers & Petajisto (2009, 2010), that demonstrated Active Share might 

be able to predict performance. Also the argument that if all investors shifted to passive 

investing the market would become inefficient, adds to the notion that active management might 

not be entirely substitutable.  

Based on this, and since the empirical evidence for and against the active mutual funds isn’t 

unequivocal, the recommendation based on the results in this study and a review of the literature 

cannot support downright dropping the active mutual funds. How the investors should choose 

between the active funds will be further explored in the following sections. 

7.2 What are the benefits of closet indexing? 

With the general tendency of the funds in this study to have a low Active Share despite being 

marketed as active, and thereby classify as closet indexers, there seems to be a deliberate strategy 

behind. This tendency might be explained best by quoting John Maynard Keynes, who, apart 

from being credited with founding modern macroeconomics (Bodie, Kane, & Marcus, 2009), 

also was a driven portfolio manager:  

“Worldly wisdom teaches that it is better for reputation to fail conventionally than to succeed unconventionally.” 

(Keynes, 1935) 

From a career and reputation perspective, which is a key marketing asset for the mutual funds, 

an incentive behind the bias towards the benchmark becomes clearer. It minimizes the risk for 

the portfolio managers. Not the total risk of the portfolio, but the risk of severe 

underperformance due to an unconventional bet outside the benchmark index. This, however, 

reduces the potential of superior performance correspondingly. The less of the portfolio the 
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managers is willing to risk on a bet outside the index, the better the performance of the rest of 

the active positions to be. Hence, there is an inherent conflicting interest between risk-averse 

portfolio managers and the investors who have selected active mutual funds to pursue an active 

investment strategy, namely by creating a portfolio different from the benchmark. 

Many of the funds in the sample of this study, however, have achieved to outperform the 

benchmark with a low active share. In the next section this will be further investigated. 

7.3 Should the Danish investors care how active the  funds are? 

The key reason why activeness is important to the investors is that it reveals how much of the 

invested capital that isn’t contributing to generating excess return. Since the passive component 

of the portfolio holds the same stocks with the same weight as the benchmark, by definition it 

will deliver the same return as the benchmark, and cannot contribute to outperform the 

benchmark. Hence, the lower the Active Share, the better the active bets must be to cover the 

investors cost and outperform. 

Additionally, the empirical results of this study supports the claims of Cremers & Petajisto (2009) 

who found that Active Share is positively correlated with superior performance, and that the 

measure can be used to predict future performance.  

The fact that Active Share reveals exactly how much of the portfolio is “put to work” in active 

positions also means that investors can use Active Share to understand how the funds has 

performed on the active bets. To the investor it can be valuable to know if the excess return 

generated by a fund is a result of a small active position that has done extraordinarily well, or 

large active position that has performed moderately better than the benchmark. This information 

can be used to indicate whether the performance is a result of a lucky bet on one or a few stocks, 

or a consistent ability to select a broad range of outperforming stocks. 

To exemplify how Active Share can be used to understand the generation of excess return in the 

funds, the following presents the performance results of Handelseinvest Danmark on the 7-year 

horizon. In this period, the fund has achieved an annual excess return over the benchmark of 

1.18% with an average Active Share of 21%. To achieve this, the return of the active position 

itself has to be almost is almost five times as high as the total return, or 5.62%. Since the total 

return of the fund is a weighted average of the return on the Active Share and the passive share 

of the portfolio, it is the 79% benchmark overlap, which by definition can’t contribute to excess 

return that drags the return down to 1.18%. In table 17 the calculation is illustrated.  
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Table  17 – The effect of low Active Share on excess return 

 
Source: Own contribution based on Morningstar Dirext data 

In this example, the average return of the portfolio manager’s active positions is 5.62% higher 

than the benchmark, indicating that the manager has made some good investment decisions. 

Unfortunately for the investor, only a fifth of his investment was actually placed in these 

outperforming positions, which means the realized excess return is much lower, at 1.18%. 

The calculation illustrates that the investor seems to be missing out on significant potential in the 

fund. It should be noted though, that to achieve the full potential through 100% Active Share, 

the fund can’t invest in any of the stocks in the index. Even if the fund decides to take an active 

position in a stock in the index, by under- or overweighing it, the Active Share will still be 

minimized doing so, since there will be an overlap. A detailed breakdown of the calculation of 

Active Share has been presented in the theory section. 

Since most of the funds in the sample for this study have achieved neutral or positive 

performance relative to the benchmark with low Active Share, similar calculations could be done 

to show that the performance of the active bets themselves has been significantly higher than the 

return realized by the investor. 

7.4 Can Active Share be used to identify the best m utual funds to invest in? 

There is both a historical correlation with superior performance and a simple arithmetic 

relationship to support using Active Share in the selection of funds. 

The results of the empirical analysis confirmed the positive correlation between Active Share and 

performance as first demonstrated by Cremers & Petajisto (2009). In the comprehensive study of 

more than 2,000 funds and a time horizon of 26 years, the authors suggest that based on the 

historical correlation, it should be expected that the future will yield similar results. Hence, truly 

active funds with an Active Share of more than 60% should outperform their benchmark by 

1.26% as it has been found historically. 

Whether or not this holds true, only the future can reveal, but the initial results of the American 

studies by Cremers & Petajisto (2009,2010) and this Danish study leaves empirical evidence to 

support the claim that the most active funds do outperform. The sentiment that the most skilled 

 

Weight Excess return 

Handelsinvest Danmark Active Share 21% 5,62% 

Handelsinvest Danmark Passive Share 79% 0% 

Total (weighted average excess return) 100% 1,18% 
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managers should be the managers with the most confidence to differ from the benchmark, also 

suggests a bias of the best performing funds towards high Active Share. 

The strength of using Active Share to select mutual funds, however, is that it does not rely on 

the correlation with outperformance. This is due to the fact that, all else equal, the higher the 

Active Share the less outperformance the active positions have to deliver. For example, two 

equally skilled portfolio managers, both capable of generating an average excess return of 10% 

on their active bets, will generate vastly different returns for the investor at different levels of 

Active Share. If the one manager has an active share of 35% (equal to the average of the funds in 

this study) and the other has an active share of 100%, then the returns realized by the investor, 

all else equal, will be 3.5% and 10% respectively.  

Consequently, Active Share can be used as a “neutral” measure, that does not rely on identifying 

skill with the portfolio manager, but instead identifies funds that is set up to deliver the best 

returns to the investor with the least amount of skill (or luck). Doing this, selection of mutual 

funds based on Active Share shifts the focus from the portfolio manager and his team to the 

setup of his fund. 

In the next section it will be showed how combining Active Share and cost to the investor 

(TER), will provide further valuable information about the funds potential to generate excess 

returns, irrespective of the managers skills.  

7.5 Proposing a new measure to select the best acti ve mutual funds: The 
Active Cost Ratio 

Based on the previous discussion it is proposed to combine Active Share and cost to calculate an 

“Active Cost Ratio” (ACR) which quantifies how well the portfolio manager needs to perform 

on each active position, in order to avoid underperforming the benchmark. As such, the measure 

can be used to understand how much skill (or luck) the portfolio manager must possess to 

deliver on the objective of outperforming the benchmark, given the cost and Active Share of the 

fund. 

The Active Cost Ratio is defined as:  

^_) = _`a$	+b3),
^c$T'&	#ℎe.& 

Equation 12 
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The ACR differs from the standard cost measure of TER by relating the cost for the investor to 

the Active Share of the portfolio instead of the total investment. The measures two primary 

characteristics make it useful for selecting mutual funds: 

1) The Active Cost Ratio equals the hurdle rate for avoiding underperformance, which is 

the minimum average performance required on each active position. Hence, the ACR 

can be used to identify how much skill it will take for the fund to outperform. 

2) Both components of ACR have shown significant correlation with performance. Active 

Share is positively correlated with superior performance (Cremers & Petajisto, 2009) and 

cost is negatively correlated with superior performance (Rangvid, 2004). Both findings 

support selecting the funds with the highest ACR 

The following is an example of the arithmetic value of the ACR. A mutual fund has a cost (TER) 

of 2% and manages a portfolio of DKK 1 billion, so the yearly fees paid by investors are DKK 

20 million. Assuming the fund has an Active Share of 25% the total capital placed in active 

positions is DKK 250 million. For the 250 million to generate a return to cover the 20 million in 

fees the return needs to be 20/250 = 8%, or four times the TER. This means that in order to 

deliver returns that equal the benchmark, the average active position taken by the manager must 

yield an 8% excess return p.a. Had the fund had a 100% Active Share and a 1% TER, the ACR, 

or the excess return required pr. Active bet been 10/1000 = 1%. 

As it has been described, both cost (Rangvid, 2004) and Active Share (Cremers & Petajisto, 

2009) has empirically showed to be significantly stable over time. This resonates with the 

sentiment that both cost and Active Share, to some extent, are kept in check by investors not 

wanting the price to go up and not wanting dramatic changes in investment strategy. The low 

variation in cost and Active Share is a key assumption for the relevance of the ACR on future 

performance.  

7.6 Active Cost Ratio results 

To illustrate the relationship between ACR, Active Share and cost, figure 16 plots the data of 

Sydinvest, Handelsinvest and the average of the funds in the sample. 

The sample average line show the exponential relationship between ACR and Active Share given 

the average TER of the sampled mutual funds of 1.9%. The figure shows that the lower the 

Active Share is, the better the manager must perform on the active bets made to cover the TER. 

If the whole portfolio is actively managed (Active Share of 100%) the ACR equals the TER. The 

ACR increases exponentially when Active share drops below 100%. 
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Figure 16 – Active Cost Ratio results: The line plotted on the basis of the average 
cost (TER) of the mutual fund sample, shows that the less active a fund is, the better 
investment decisions it needed to avoid underperforming the benchmark. The plot of 
Handelsinvest and Sydinvest show that low Active Share amplifies the negative effect of 
cost. Each active bet made by Handelsinvest must be more than 7 percentage points 
better than Sydinvest’s, to yield the same return, even though the difference in cost is 
only 1.3 percentage points. 

 

 

Source: Own contribution based on Morningstar and Bloomberg data  

Figure 16 also plots Sydinvest and Handelsinvest at their respective cost to the investor (TER) of 

1.3% and 2.6% and active share of 25% and 21%. This shows that the 1.3 percentage point 

difference in cost translates to 7.4 percentage point difference in how much excess return the 

fund must deliver on average on each active position (ACR). This is caused by the low Active 

Share of the funds, and reiterates the point that the lower the active share, the more the cost 

matter. For an investor considering to invest in either Handelsinvest or Sydinvest this means that 

if he choose to invest in Handelsinvest the descision should be based on a belief that it has the 

potential to deliver 7,4 percentage points better return on each active bet. 

7.7 Applying the Active Cost Ratio to select the be st mutual funds 

Based on the discussion that showed arithmetic and empirical support for choosing low ACR 

funds, it is suggested that investors use the measure to sort prospective mutual funds and choose 

one of the funds with the lowest ACR. 

As an addition to this, it is suggested to avoid funds with a recent track record of 

underperformance. The recent underperformance should be taken into account, since the 

consensus of the academic research, as described in the literature review, has found that there are 
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persistence in bad performing funds (Elton et al 1993, Hendricks et al.,1993, Blake & Morey, 

1999).  

Blake & Morey (1999) identified significant persistence in bad performance with the funds with 

one or two stars based on the Morningstar rating system (1-5 stars). For 3, 4 and 5 star funds, the 

authors found no performance persistence. The pragmatic approach to choosing the best funds 

based on this and the discussion above is to first sort out the bad performing funds with a 

Morningstar rating of less than three. Next, choose one of the funds with the lowest ACR, 

weighing in any conviction of skill with the funds that the investor might have. 
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8.0 Conclusion 

The results of the empirical analyses support the critics of the active mutual funds in Denmark 

that accuses the funds for being passive closet index funds. In the analyzed period, however, the 

funds’ performance has generally been superior to the benchmark, which rejects the accusations 

of several critics. Additionally, it has been shown that there is empirical support for the 

hypothesis that Active Share is positively correlated with outperformance and that it might be 

possible to select the future outperforming funds based on this measure. 

The verdict on the empirical testing of the three hypotheses is: 

Hypothesis 1 - Confirmed: “Most of the active Danish domestic equity mutual funds are, in 

fact, following a passive investment strategy” 

Hypothesis 1 has been confirmed through the measures of Active Share and Tracking Error. It 

has been shown that significant amounts of the portfolios of the funds are identical to that of 

their benchmark index. On average, the Active Share of the funds is 35%. This means that 

whenever an investor places DKK 100 in the funds only DKK 35 is actively used to generate 

superior returns.  

The conclusion is estimated to be robust based on the low variance in Active Share, high number 

of observations and the long observation period. 

Hypothesis 2 - Rejected: “Most of the active Danish domestic equity mutual funds 

underperform their benchmark in the trailing 1, 3, 5 and 7-year periods” 

Hypothesis 2 has been rejected by the empirical results of this study. Out of a total of 52 

observations, 10 showed significant outperformance while just 1 showed underperformance. The 

remaining 41 observation was neutral.  

The conclusion is estimated to be robust due to the good descriptive ability of the models 

applied (high R-square) and the support for the same conclusion based on the performance 

measures of: Jensen’s Alpha, Treynor Ratio, Sharpe Ratio, Treynor & Mazuy market timing 

model as well as simple comparison of indexed returns of the funds with benchmark. 

Hypothesis 3 - Confirmed: “There is a positive correlation between Active Share and 

performance in the Danish domestic equity mutual funds” 

Hypothesis 3 has been confirmed by the three tests carried out based on comparison of returns 

across two different groupings of the funds according to Active Share, and the regressions of 

Active Share on Jensen’s Alpha. 



   
   

 
Chapter 8 – Conclusion 

 

 
 

72 

The conclusion is estimated to be fairly robust due to the clear pattern of outperformance of the 

most active funds. The caveats of the conclusion are the high variance of the returns and limited 

number of funds in the study. Since no funds have had a higher Active Share than 50%, it 

cannot be concluded if the correlation applies for funds with Active Share of 50%-100%. I the 

discussion, however, arithmetic calculations have been done to show that there is a direct linkage 

to potential for outperformance and Active Share, where 100% active yields the best potential for 

outperformance. 

The discussion of active investment management has shown that while the most research 

suggests avoiding active mutual funds, the results of this study suggests that investors in Danish 

equity mutual funds do not drop the active funds. Instead it is argued that the measure of Active 

Cost Ratio can be used select the funds with the best potential for outperformance. It has also 

been argued that the reason for the overweight of passive investing reveals a conflicting interest 

between the portfolio managers and the investors, where the portfolio managers try to minimize 

their “career risk”. Active Share has been highlighted as an effective tool for the investor to 

understand what the mutual fund does to generate excess returns. 
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9.0 Suggested future research  

While the arithmetic evidence for using the proposed Active Cost Ratio to select active mutual 

funds have been presented in this study, the empirical support is based mostly on studies that 

focus on either the cost component or Active Share. Hence, it would be interesting to see if 

empirical studies would confirm a historical correlation between the ACR and performance.
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11.0 Appendix 

Appendix 1 – ÅOP/TER of the mutual fund sample  

 

  Name ÅOP 

Bankinvest Danmark 2,22% 

Carnegie WorldWide/Danske Aktier 2,00% 

Danske Invest Danmark 1,57% 

Dexia Inv Danske Small Cap Aktier 2,77% 

Handelsinvest Danmark 2,62% 

Jyske Invest Danske Aktier 1,73% 

Lån & Spar Invest – Danmark 1,67% 

Nordea Invest Danmark 1,31% 

Nykredit Invest Danske Aktier Udb 1,83% 

SEBinvest Danske Aktier Inc 2,09% 

Sparinvest Danske Aktier 1,90% 

Sydinvest Danmark 1,32% 

Average 1,92% 
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Appendix 2 – Investment style matrix 1-year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fund TE AS size mkt valuemkt share
Bankinvest Danmark 4% 40% 10% 1,468 13%
Carnegie WorldWide/Danske Aktier 2% 30% 10% 0,351 3%
Danske Invest Danmark 3% 23% 10% 2,955 25%
Dexia Inv Danske Small Cap Aktier 8% 85% 10% 0,098 1%
HandelsInvest Danmark 2% 24% 10% 0,215 2%
Jyske Invest Danish Equities 3% 25% 10% 0,171 1%
Lån & Spar Invest - Danmark 4% 26% 10% 0,152 1%
Maj Invest Danske Aktier 2% 25% 10% 2,839 24%
Nordea Invest Danmark 3% 23% 10% 1,038 9%
Nykredit Invest Danske Aktier Akk 3% 30% 10% 1,059 9%
SEBinvest Danske Aktier Inc 2% 34% 10% 0,686 6%
Sparinvest Danske Aktier 3% 31% 10% 0,330 3%
Sydinvest Danmark 1% 22% 10%

32%

1year
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Appendix 3 – Investment style matrix 3-year 

 

 

 

 

 

 

 

 

 

Fund TE AS size mkt valuemkt share
Bankinvest Danmark 5% 42% 10% 1,468 13%
Carnegie WorldWide/Danske Aktier 5% 40% 10% 0,351 3%
Danske Invest Danmark 5% 25% 10% 2,955 25%
Dexia Inv Danske Small Cap Aktier 11% 87% 10% 0,098 1%
HandelsInvest Danmark 3% 25% 10% 0,215 2%
Jyske Invest Danish Equities 5% 28% 10% 0,171 1%
Lån & Spar Invest - Danmark 4% 28% 10% 0,152 1%
Maj Invest Danske Aktier 4% 29% 10% 2,839 24%
Nordea Invest Danmark 3% 27% 10% 1,038 9%
Nykredit Invest Danske Aktier Akk 4% 27% 10% 1,059 9%
SEBinvest Danske Aktier Inc 4% 36% 10% 0,686 6%
Sparinvest Danske Aktier 4% 31% 10% 0,330 3%
Sydinvest Danmark 4% 0,24972 10%

35%

3year
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Appendix 4 – Investment style matrix 5-year 

 

 

 

 

 

 

 

 

Fund TE AS size mkt valuemkt share
Bankinvest Danmark 6% 56% 10% 1,468 13%
Carnegie WorldWide/Danske Aktier 4% 40% 10% 0,351 3%
Danske Invest Danmark 4% 27% 10% 2,955 25%
Dexia Inv Danske Small Cap Aktier 9% 86% 10% 0,098 1%
HandelsInvest Danmark 3% 22% 10% 0,215 2%
Jyske Invest Danish Equities 5% 32% 10% 0,171 1%
Lån & Spar Invest - Danmark 4% 33% 10% 0,152 1%
Maj Invest Danske Aktier 4% 31% 10% 2,839 24%
Nordea Invest Danmark 3% 28% 10% 1,038 9%
Nykredit Invest Danske Aktier Akk 3% 30% 10% 1,059 9%
SEBinvest Danske Aktier Inc 4% 39% 10% 0,686 6%
Sparinvest Danske Aktier 4% 34% 10% 0,330 3%
Sydinvest Danmark 3% 25% 10%

37%

5year


