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Executive summary 
Exchange traded investment funds’ only asset is a portfolio of different securities, which investors 

can invest in by buying the listed shares issued by the fund. This thesis investigates the exchange 

traded investment funds on the OMX Copenhagen Stock Exchange (CSXE), their characteristics 

and performance. The thesis investigates if there is evidence for a unique portfolio solution and if 

the investment funds’ performance provides evidence for a unique product.    

The basic construction, where the investment funds provide a portfolio of different securities 

investors can invest in by buying the listed shares issued by the fund, is similar to the mutual fund 

construction. The investment fund characteristics that once held unique opportunities for the private 

investors have been diluted by a new tax regulation and the introduction of mutual hedge funds with 

the same investment opportunities as the investment funds. 

I investigate different performance measures in order to find measures that fit the investment funds’ 

return characteristics. Both performance ratios related to the Capital Asset Pricing Model (CAPM) 

and alternatives ratios are investigated. I find that it is important to consider as many measures as 

possible when measuring performance, as the measures tell different stories according to how they 

interpret the risk-return relationship. The measures provide different rankings for the funds, so 

relying on one measure alone would give insufficient information. The assumptions for CAPM are 

not fulfilled and I find that the upside measures, Omega and UPR, provided the most unique 

ranking of the funds. They both match the investment funds’ characteristics and are easily applied 

despite the bear market situation in the data sample used (31-10-2006 till 31-07-2009) in this thesis.  

The Small Cap Denmark fund (SCD)  and Formuepleje Optimum fund were in most cases the 

preferred funds, but only SCD has upside potential. This is however mainly due to another 

investment universe, as SCD did not have favourable upside potential in relation to the general 

Danish small cap market. This leads to the conclusion that the selected data did not provide 

evidence for a unique performance or indications that investment funds are a unique product.  

Investment funds are, even though there is no evidence for a unique product, a possible alternative 

to mutual funds and mutual hedge funds.  
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1 - Introduction 
A small group of exchange traded investment funds have emerged on the Copenhagen Stock 

Exchange during the past 10 years, and have presented a fund structure that might appear as a new 

investment opportunity for some investors. They differ from other listed companies as their main 

and often only asset is a portfolio of financial securities, mainly consisting of equity, bonds and 

various forms of derivatives and debt instruments. The investment funds provide an asset 

management service to their shareholders, and the owners are in this sense also the customers.  

Asset management is by far not a new idea nor are investment funds. Investors have pooled their 

liquidity and invested jointly in a portfolio of securities for generations, in order to reach economies 

of scale and diversification. The Foreign and Colonial Government Trust was formed in London in 

1868 and is one of the first funds that were introduced. The trust promised smaller investors the 

same advantages as larger investors through diversification obtained by investing in foreign 

government bonds. The first US mutual fund was founded in 1893 for the faculty at Harward 

University, and in Denmark the idea of pooling liquidity for investments dawned in 1928 when the 

Investor PLC fund was founded. Investor PLC, placed their funds in large Danish corporations, and 

promised their small investors a better diversification, than they could obtain by investing directly 

in these companies. The first Danish mutual fund, Almindelig Investeringsforening, appeared in 

1958. Investor PLC decided to transform into a mutual fund a few years later (1962), due to the tax 

advantages which existed at that time. Mutual funds have since been the preferred method for 

pooling investments in Denmark, and the largest mutual funds are now listed at the pan-

Scandinavian OMX Stock Exchange.  

This thesis is an investigation of the exchange traded investment funds on the Danish part of the 

OMX exchange (Copenhagen Stock Exchange, CSXE). As presented above, the idea of pooling 

liquidity for investments, is far from new, and this research should also clarify if these investment 

funds cover a demand which has not previously been supplied by the more common mutual funds 

or. In other words, the results in this thesis should show if investment funds bring a new aspect into 

asset management, or if they only provide old ideas in a new wrapping.  

The second part of this thesis is dedicated to the performance delivered by these investment funds. 

The recent turbulence on the financial markets has made it even more evident, that knowing exactly 

what the underlying assets are and how they contribute to portfolio return and risk, is crucial for 

investors that want to know their exact exposure, and do not want to be caught off guard by market 

events.  
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Performance and risk measurement is crucial. The funds’ primary goal is seen from the investor’s 

point of view to deliver superior or at least solid returns. I want to find out if the risk and 

performance measurements often used when judging mutual funds’ performance can be used for 

investment funds as well or if there are implications that indicate that this should be done in other 

ways. The performance section thus includes an analysis of different measurements and how well 

they can be applied when evaluating investment funds.  

The financial crisis has revealed that relying strictly on statistical measures, can lead to wrong 

conclusions. The objective is also to analyse the shortcomings of the measurements, so that this can 

be taken into account when these figures are calculated by or presented to investors. 

An integrated part of the thesis is the empiric analysis of the investment funds’ performance. 

Besides providing a conclusion about the funds’ performance this section links the funds’ 

performance to the product they provide in order to be able to conclude whether or not the funds 

provide a unique product to their investors.  

1.1 - Problem statement 
Are listed investment funds a unique portfolio solution for private investors? 

1. What characterises the exchange traded investment funds? 

a. What portfolio solutions do they actually provide and are these solutions different from 

other solutions? 

2. How can investment funds’ performance be measured? 

a. Do the investment funds’ characteristics favourite any methods? 

b. Can measurements stand alone when judging the investment funds’ performance? 

3. How is the actual risk and performance of the funds and do the figures provide evidence for a 

unique product? 

1.2 - Data sample 
The data sample is limited to the funds that were listed on the Danish part of the OMX Stock 

Exchange (XCSE) in fall 2006. Some funds have been listed since fall 2006, but they have been 

excluded in order to get a data sample where most funds have been listed during the entire time 

series.  

The data period is from the 31-10-2006 till 31-07-2009. This period has been chosen as most of the 

funds have been actively traded during this period. The last fund was introduced 27-10-2006 and 

31-07-2009 gives a natural stopping point, as the parent company of one of the funds went bankrupt 
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closely hereafter. Data has been obtained from Thomson DataStream. All time series used are total 

return indices, which take dividends paid into account. Total return indices are also used for 

benchmarks and interest rates in order to secure that sources and calculation have a minimum 

impact on the analysis.   

1.3 - Demarcation 
The thesis is limited to an analysis about the investment funds listed on XCSE. The thesis includes 

some comparisons to mutual funds and will describe some differences and similarities, but will not 

include a detailed description of mutual funds. The comparison is also limited to the aspects about 

mutual funds that can have an impact on the investment decisions. I.e. return characteristics and 

taxation.  

The investment funds covered in this thesis seek to have a well diversified portfolio of mainly listed 

securities. Primarily with a focus on other listed equities, investment grade bonds, and other easily 

traded financial instruments, but they can also hold specialised over the counter (OTC) securities. 

The thesis will not cover funds with a focus on real estate, venture capital, private equity or 

commodity derivatives (also excluding environment and energy derivatives) etc. 

Small Cap Denmark A/S is among the funds covered in the thesis even though they have a limited 

focus (small cap equity) compared to the other funds. The strategy does not include active 

management of the portfolio companies and does only differentiate from the other funds by their 

limited investment options.  The difference between Small Cap Denmark and the other funds is seen 

as a strategic and tactical decision. 

1.4 - Methodology 
The methodologies used for calculating the investment funds’ performance is covered within the 

thesis as this is a key aspect of understanding performance and the differences between the different 

measurements and methods. Pease refer to appendix A, and the attached CD-ROM for further 

details about the actual calculation.  
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1.5 - Thesis structure 
 

 

 

A case study of exchange traded investment funds and how to measure 
their performance.

The curiosity behind the 
problem statement

Introduction

Problem statement
The problems 
investigated in this thesis.

Formalities
Methodology
Data
Demarcation
Def initions

Investment fund characteristics
A qualitative analysis of  the listed 
investment funds. The analysis 
includes a descriptive analysis of  the 
companies, their investment 
strategies, plus some similarities and 
dif ferences to mutual funds. A key 
focus is on possible differences in 
taxation.

Performance analysis
An analysis of  how to measure investment 
funds' performance. A walk through some of  
the available measures and methods. The 
analysis includes advantages and 
shortcomings in relation to the listed 
investment funds.
The dif ferent measurements are applied to 
the funds' performance through the analysis in 
order to show how the funds' performance is 
linked to the service they provide. 
The analysis should lead to a conclusion 
about how performance should be measured 
and if  there are signif icant dif ferences in the 
funds' performance.

Concluding analysis
Are listed investment funds a 
unique portfolio solution for private 
investors?
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2 The Investment Funds’ characteristics 

2.1 - A brief investment fund history 
There were 11 funds managed by five different asset managers in the period covered in this thesis. 

A few more have entered the market since, one is no longer an investment fund and other funds are 

planning a merger.  

Table 01 

 
In January 2001 Small Cap Denmark A/S (SCD) was the only investment fund on the Stock 

Exchange, which main purpose was to provide the shareholders with a portfolio of securities that 

the shareholders essentially could have picked out themselves.  

Asset manager and investment bank Gudme Raaschou launched their investment fund, Gudme 

Raaschou Vision, in June 2003 and Alm Brand Formue A/S (ABF) got listed in September 2003. 

ABF’s IPO1 was led by fund manager Alm Brand Bank, a subsidiary company in the Alm Brand 

Insurance Group. The two new funds thus differed from SCD, as they were much closer linked to 

their primary asset manager. The incentives for such a partnership are simple. The asset manager 

obtains performance and commission fees from the investment funds, when they manage the fund’s 

investments. Investment funds are a continuous income source for the asset manager, as long as 

investors want to be in the funds. 

Investment funds also work as a marketing window for large institutional investors. If the funds 

deliver excess market returns, the managers can easily claim that it is due to their skills, ground 

                                                 
1 IPO - Initial Public Offering 

Fund Asset manager Listed
Alm. Brand Formue B Alm. Brand Bank September 2003
Formuepleje Epikur June 9th 2006
Formuepleje LimiTTellus September 14th 2006
Formuepleje Optimum June 22nd 2006
Formuepleje Pareto june 22nd 2006
Formuepleje Penta June 9th 2006
Formuepleje Safe April 12th 2006
Formuepleje Merkur October 27th 2006
KapitalPleje A/S February 8th 2006
SparNord Formueinvest A/S February 7th 2005
Gudme Raaschou Vision Gudme Raaschou June 2003
Small Cap Denmark A/S 2nd quarter 2000*
The Company (CVI) changed strategy to Small Cap equity and changed name to 
Small Cap Denmark A/S in the 2nd quarter of 2000.

Investment Funds on OMX - Copenhagen 

Formuepleje A/S

SparNord Bank
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braking analyses etc. It becomes easier to convince prospective clients about how good the 

managers actually are at investing if they have a fund with good performance and results which 

have been acknowledged by rating agencies and investment consultants. The largest investors 

mainly do their own analysis and due diligence if they find an interesting fund with high returns. 

Smaller investors could use an independent consultant or rely on rating agencies, but for people 

with little financial insight historic returns may seem like the most apparent performance indicator, 

as it is high returns they are seeking.  

In February 2005 another competitor entered the market when SparNord Bank introduced SparNord 

Formueinvest A/S. They introduced their second fund, Kapitalpleje A/S a year later. Both funds use 

SparNord Bank as asset manager, and SparNord’s incentives for the launch are similar to those of 

Alm Brand Bank and Gudme Raaschou.  

The final market participant, Formuepleje A/S, entered the market in June 2006, when it first 

launched Formuepleje Epikur and Formuepleje Penta and 13 days later launched another two funds, 

Formuepleje Optimum and Formuepleje Pareto. By October 2006 Formuepleje had introduced the 

last of their seven investment funds on XCSE. The Formuepleje funds did not come out of nothing 

in one year. The oldest Formuepleje fund (Safe) is from 1988 while the youngest fund was 

established in February 2006 (Optimum). Formuepleje A/S is like some of the competitors an asset 

manager with similar incentives, even though it is not incorporated within a bank entity like the 

competitors. The launch of seven funds indicates that the marketing aspect might not be the most 

significant reason for the launches, as additional investment funds’ excess results, do not add much 

new information about the fund manager’s skills, unless they follow different strategies. 

The data covered in this thesis stop on the 31st of July 2009. The reason for this is that GR  

Visions parent company Gudme Raaschou Bank was in trouble due to the financial crisis and did 

not comply with the solvency demands set by the Danish Financial Services Authority. GR Asset 

Management was sold to Lån & Spar Bank on the 1st of June 2010, but Vision remained with 

Pantebrevsselskabet af 2. juni 2009 A/S as a subsidiary of the Government owned Financial 

Stability Company. Pantebrevsselskabet af 2. juni 2009 A/S made a buy offer for the outstanding 

shares in GR Vision on the 27th of July 2010. The buy offer started a bidding war for the remains 

and was taken over by Kiwi Deposit Holding A/S on September 15th 2010. The investment portfolio 

got terminated after the take-over. The share price during the bidding has little to do with asset 

management expertise, as the competitors main interest was the listed company construction, which 
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could be used for a new project. The two funds which have planned to merger in 2010 are the Spar 

Nord funds.  

2.2 - The provided service 
Investment funds are constructed as public limited companies (PLC), but have little in common 

with other companies on the stock exchange. They do not have a turnover based on product sales or 

services. Their income comes from capital gains, dividends, coupon payments and other security 

transactions associated with the underlying assets in the portfolio. The asset managers which have 

launched the funds acquire a management fee for their services. Thus, it is the shareholders who pay 

the asset manager, as it is their capital which keeps the fund running. This is, as explained earlier, 

the asset managers’ incentive for launching a fund. The funds’ customers are the shareholders who 

have lent their money to the funds by buying shares, and they require a sufficient return for 

supplying capital.  

A fund acts as a financial intermediary between its owners and other participants in the capital 

markets, as the funds invest the money the owners could have invested on their own. This is 

somewhat similar to what happens when making a deposit in a bank. The bank either lends the 

money out to someone else or invests the money in securities that will give a higher return than the 

interest they are going to pay the depositors. People gladly do this, because it would be a 

cumbersome affair, if we had to call in a loan or sell securities every time we needed money for 

grocery shopping or a beer at the local pub. Besides the interest gap banks also charge fees for the 

hassle of being an intermediary. The profit that the bank earns by lending, borrowing, investing and 

obtaining fees goes to the owners when costs have been paid. 

In the investment fund, the depositors and the owners are the same, but that does not mean that the 

intermediary’s fee has been successfully cut out. Most of the investment funds are managed by, 

even though often closely linked, outside asset managers that will not provide their service for free. 

The primary fees are paid to the asset managers for their management and asset selection. How 

these fees are collected differs from fund to fund, but fees often involve some kind of performance 

payoff.   

It makes sense for investors to enter a performance fee agreement if the fund manager can deliver 

an excess market return so high, that the investors can still obtain the market return when fees are 

paid. If a market return cannot be obtained after fees are paid, investors would be better off by 

composing their own market replicating portfolio. A below market return is acceptable when 

investors are willing to pay a premium for letting somebody else compose a market portfolio. Many 
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private investors do not possess the necessary knowledge or time it requires to make a replication of 

a market. Other private investors have so limited investment capital that they cannot buy enough 

shares to create a market portfolio or their transaction costs will be too large compared to the stake 

they can buy in each company. The transaction costs are too high if they dilute investors return so 

much that it goes below the market return. If an investor cannot create a market portfolio it makes 

sense to pay someone who has the time, knowledge and financial strength to make market portfolio.  

The value of this service is as other services subject to normal supply and demand market forces, 

but it also depends on expectations of excess market return. The more risk loving investors might 

pick a fund with an active strategy and risk above the market risk if they believe they can obtain an 

excess market return as well. Actively managed portfolios require more time and sometimes 

resources than passive portfolios that follow a market index. Investors must pay for this additional 

work even though there is no guarantee for a higher return. Another scenario is if investors believe 

that a fund with a long excess market return track record will deliver excess returns in the future as 

well even though they are only “promised” the market return. In this scenario investors might be 

willing to pay managers with excess return a little extra compared to the managers that have only 

delivered market returns. 

Mimicking a market index in a real portfolio is a cumbersome affair for most private investors, so in 

practice a market portfolio would be composed by a limited number of shares distributed across 

different industries, markets, companies etc. An alternative is to buy an index linked derivative 

where the value is linked to the value of a main index like the S&P 500, FTSE 100 or even 

OMXC20. Even the most inexperienced investors can thus invest in a market portfolio. The fee for 

letting somebody else compose a portfolio should not be far from the premium on an index linked 

product. But if investors expect a higher return or other return characteristics, they have an 

incentive to pay a higher fee, as this requires additional work. 

2.3 - The fund strategies 
The following section will go in depth with the funds’ strategies. The analysis should give a better 

understanding of what the funds are actually doing and how they are trying to create value for their 

investors and themselves.  

2.3.1 - Strategies 

Most of the funds, except Small Cap Denmark and Formuepleje Merkur, have more or less 

followed the same strategy. They have focus on creating a diversified portfolio which mainly 
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consists of bonds and equity. The bond part is often a bet on long and short term rates used for 

leveraging the portfolio and the other part is constructed using a classic diversification strategy 

between different asset classes but mainly with diversification within the equity portfolios. The 

exact selection methods used are to some extend a commercial secret that differs between the funds, 

but the portfolio structure is more or less the same.  

An important part of the strategy is to leverage the portfolio in order to increase the other holdings. 

By doing this it becomes easier to beat a market benchmark, as returns in the funds are multiplied 

by having a larger portfolio than can be bought by the initial cash position. This is of course not risk 

free, as falling returns are also multiplied. Thus, it should be obvious that the managers should try to 

have a higher leverage in a bull market than in a bear market. 

The leverage is most commonly created by making a bet on bond rates, where the fund goes short in 

short-term bonds with low interest rates (and little risk), and covers the interest rates by buying a 

smaller position of long-term bonds with higher interest rates (and higher risk). The bet frees cash 

that can be used for an equity-portfolio multiplication.  

The bond strategy relies on stable inter-bank rates, the most common rates used for short-term 

financing, and a bond market with high liquidity. The sub-prime turmoil did not only result in bear 

equity markets, but also led to a considerable decline in the liquidity available and let to a steep 

increase in short term financing rates and a tightening of credit policies. The turmoil did have a 

negative effect on both the equity and the bond part of the portfolios, indicating that the long-short 

bond leverage bet is not risk free at all.  

The equity part is a diversified portfolio which more or less should resemble the risk-return 

composition of the market benchmark that the fund is trying to beat. The portfolio manager has the 

option to over- or underweigh benchmark sub groups, such as industries, geographical areas or 

single stocks, in order to beat the benchmark. Some of the fund managers also have the option to 

invest in other asset classes than plain equity, such as emerging market debt, corporate bonds and 

hedge funds.  This is where the active allocation investors pay additional fees for is carried out. The 

outstanding manager will allocate to outperforming industries and asset classes in order to 

outperform the benchmark and will as mentioned also have higher leverage in bear markets than in 

bull markets. 

Small Cap Denmark provides an alternative to the bond-equity strategy. Their strategy is to focus 

on stock picking in for a portfolio consisting of only small cap equity. The small cap investment 
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fund is also less diversified, as another part of the strategy is stock picking, where the manager 

scouts the markets for future winners instead of holding a market portfolio.  

2.3.2 - The diversified portfolio strategy 

The ideas behind portfolio diversification were first introduced by Harry Markowitz in his 

“Portfolio Selection” article in 1952
2
. Markowitz’ ideas about portfolio construction is a corner 

stone in the theory about the relationship between risk and return, and as a result hereof also in how 

portfolio performance can be measured. Markowitz developed the efficient frontier for portfolio 

selection. The frontier consists of the most efficient combination of risky assets, where you cannot 

create a higher expected return for the same assets without increasing the risk (standard deviation). 

It is important to keep in mind that in practise managers operate with different efficient frontiers 

that depends on the assets they have available in their selection universe. This also leads to more 

than one minimum variance portfolio, and with infinite investment opportunities some minimum 

variance portfolios have both a lower risk and a higher expected return than others. 

Graph 01 

 

 
Besides the risky assets investors also have the opportunity to invest in risk-free assets like 

government bonds, and borrow at the risk-free rate by short selling government bonds. The 

portfolios at the efficient frontier can be combined with the risk-free asset. One combination is 

however superior to others, which is the one that lies at the tangent point when you draw a line 

between the efficient frontier and the risk-free asset. As can be seen from the graph above it is not 

                                                 
2 Brealey & Myers (03), p. 187. 

Efficient frontier and the capital market line

Standard deviation

Expected return

rf 

Efficient Frontier Min. variance portfolio CML Tangent portfolio
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possible to create a better combination of return and risk than when combining the tangent portfolio 

and the risk-free asset.   

When investment fund managers talk about the optimal portfolio in their investment strategy, they 

are actually talking about the tangent portfolio. The infinite investment opportunities do however 

lead to different capital market lines when investment managers define their markets in different 

ways and look at the different investment opportunities. For this reason the optimal portfolio for one 

fund will most likely not be the optimal portfolio in another fund’s investment universe.  

Another key development in portfolio theory is the Capital Asset Pricing Model (CAPM), which 

was introduced in the 1960’s by William Sharpe, John Lintner and Jack Treynor3 as an answer to 

what the expected risk premium is for assets with other Betas4 than 0 and 1. 

Beta is a measure for a stock’s (or a portfolio’s) return sensitivity to market returns and this risk is 

non-diversifiable. A risk-free asset has a Beta of 0, and by definition you do not get any risk 

premium by investing in a risk-free asset. The market portfolio has a Beta of 1 and a Beta above 1 

indicates higher than market risk as this indicates that the stock will fluctuate more than the market.  

Graph 02 

 

                                                 
3  Sharpe (64),   

Lintner (65) 
Treynor (62). The draft article was not published until 1999 when it appeared in a published compendium. 

4 Beta measures an asset’s sensitivity to market movements. If asset i’s Beta is 1.5 then a movement in the market will 
be 50% greater for asset I on average. Βeta is defined as:  

returnmarket   theand i assetsfor retrun  ebetween th covariance  theis 
mi,

σ  where,2
mσ

mi,σ
iβ =  

Insufficient portfolios SML Market Portfolio
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The risk premium is measured as rm - rf (market return – risk-free return) in the CAPM. Sharpe, 

Lintner and Treynor found that the risk premium for other assets than risk free assets and the market 

portfolio can be described by a linear function of the assets Beta times the expected risk premium 

on the market portfolio. To put it in another way: The equilibrium return on an asset is the risk-free 

return plus the market price for risk times the asset’s sensitivity to market risk. This relationship is 

known as CAPM while the latter function is known as the Security Market Line (SML). 

As can be seen on the graph above, choosing a portfolio below the SML is not a feasible option as 

you can get a higher return by combining the market portfolio with the risk free asset. The price of 

these portfolios should fall so that the expected return can rise to the level of the security market 

line. Since the market portfolio consists of all risky assets, all other assets are a part of the market 

portfolio and will on average lie on SML. As just reasoned assets will consequently not lie below 

the SML, and it can also be concluded that assets cannot lie above the line, when they on average 

have to lie on the line.  

These theories are not only important when constructing portfolios but also very useful when 

judging the funds’ performance. Understanding these ideas behind the portfolio construction is also 

a key aspect in understanding how to measure the funds’ performance. 

2.3.3 - Theory behind the small cap portfolio 

The Small Cap Denmark fund does, as initially mentioned in the strategy introduction, rely on a 

different strategy than the funds which use the diversified portfolio mindset. The fund strategy is as 

the name indicates to look at small cap equity only. SCD use the OMX definition for small cap 

equity which is equity with a market value below 2 billion EUR. This section goes in detail with the 

theoretical mindset behind small cap equity strategies. 

There is empirical evidence that show how small cap equity has delivered higher returns than equity 

for large corporations, but what is more interesting is that some of these studies have also shown 

that small cap returns are higher despite not having significantly higher Beta values. This is a puzzle 

as it indicates that small cap shares deliver higher returns even when they do not seem to have a 

higher market risk. The higher returns do in other words seem like “a free lunch”, where investors 

can expect higher returns without taking on higher risk.  

Influential economist and father of the efficient market hypothesis5 Eugene Fama has co-written a 

series of articles that cast doubt on the validity of the Capitals Asset Pricing Model6. There is valid 

                                                 
5 The hypothesis was first presented in Fama (70). 
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empiric support for the CAPM model presented by Sharpe, Lintner and Black when you look at 

historic returns from1926-1968, but if focus is turned to returns from 1963-1990, the support 

disappears7. Rolf W. Banz showed in a study from 1981 that if you add size of market equity to the 

CAPM, you can improve the models’ explanatory power. Banz showed that small firms, with low 

market equity, on average had higher returns than predicted by CAPM, while large firms, with high 

market equity, had lower returns than predicted by CAPM. Fama and French’s articles explore the 

joined role of market equity and another factor, the book-to-market equity ratio (BE/ME), in the 

cross section of average returns.  

As mentioned above Fama and French found no support for the predictions of the standard CAPM 

model, which is that average stock returns are positively correlated to market Betas (βs). Recall 

from the presentation of the diversified portfolio strategy that β expresses the diversifiable risk of a 

stock and is measured as the ratio of the covariance between a stock’s return and the market return 

over the market variance. In other words it measures how a stock’s return follows the market 

fluctuation. Farma and French found evidence of a negative relationship between market equity size 

and returns and a positive relationship between BE/ME8 and returns.  

Although BE/ME has a stronger effect on returns, the relationship between size and return is robust. 

A robust relation indicates that size does have effect on expected returns even though it is not a 

great influence. Size and BE/ME also captures the variation in expected returns, caused by changes 

in E/P9 and leverage. These discoveries can be formed into a three-factor model where the expected 

return is based on β, size and BE/ME. 

In their search for an economic rationale Fama and French showed that size and BE/ME is related 

to risk factors that capture common variation in stock returns, and that size and BE/ME is linked to 

profitability as well. BE/ME is as predicted by rational market theory associated with only 

consistent (long term) differences in profitability. High BE/ME firms, which are firms with a 

relatively low stock price, display lower earnings (earnings to book equity). Although not 

explainable, Fama and French also found evidence that small stocks might be subject to prolonged 

earning depressions and might react as strong as large stocks in booming markets. This indicates 

that size is a possible fundamental factor that leads to a size related risk.  

                                                                                                                                                                  
6 The articles are co-written with Kenneth French, Professor of Finance at the Tuck School of Business, Dartmouth 
College and president of the American Finance Association.  
7 Farma & French (92)  
8 BE/ME is the ratio between the book value of equity (BE) and the market value of equity (ME). The inverse ratio 
(ME/BE) is often used as guidance for how “cheap” or “expensive” a stock is. 
9 E/P – Equity to price ration. 
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Fama and French formed a three factor model that they interpreted as an equilibrium pricing model, 

where size (SMB) and BE/ME (HML) factors replicated underlying risk factors that investors wish 

to hedge. The model is not accepted by all theorists, but does none the less give theoretical 

argumentation against the belief that the small equity can provide higher return without additional 

The three factor model:  E(ri) – rf = βi(rm – rf) + siE(SMB) + hi(HML) 
Where:  SMB is (small minus big) the difference between the return on a portfolio of small stocks and the return on a 

portfolio of large stocks.  

HML is (high minus low) difference between the return on a portfolio of high BE/ME equity and  

a portfolio of low BE/ME equity. 
risk. Fama and French showed how the three factor model has a high explanatory power by running 

several time series regressions. The model seems to capture most of the variations in the average 

returns. Their comparison between the three factor model and the original CAPM showed that the 

three factor model dominates the CAPM. If we accept these results small cap equity have higher 

expected return, but also higher risk.   

In a more recent article10, John Campbell and Tuomo Vuolteenaho, faculty members at Harvard 

University, presents a model that spilt Beta into two components. A component related to cash-flow 

and a component related to the discount rate.  

Expected returns can change if the estimated future cash flow changes, for example if a company 

reports an increase in business. The expected returns do however also change when the rate used for 

discounting cash flows is changed. This occurs when interest rates are cut or raised, or when the 

inflation rate changes. Changes in cash-flow estimates signal how well the company is actually 

doing. If cash-flow estimates are lowered, it is usually because something fundamentally in the 

business has gone wrong, and it signals a consistent decrease in the value of the firm. Changes in 

the discount rate are on the other hand a change that, ceteris paribus, hits the entire market. If the 

European Central Bank (ECB) decides to increase interest rates, it will affect all companies, but it 

will not make the companies less healthy or successful over night. Short term returns might be 

affected but fundamentals have not changed for the firms. The two Beta components sum to the 

Beta from form the CAPM model.  

As mentioned above previous studies have shown that small companies have the same β as larger 

companies even though they have delivered higher returns. Campbell and Vuolteenaho do however 

find evidence that small cap companies have considerably higher cash-flow βs compared to larger 

firms, which indicates increased risk. Small companies are more vulnerable to increased 
                                                 
10 Campbell & Vuolteenaho (04) 
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competition and rapid product development as they usually only have few products and activities. 

Small companies also tend to have a smaller geographical reach, which increase their risk to local 

and regional downturns in the economy.  

The theories put forward above show that the observed higher returns for small cap equity are not 

“a free lunch”, but a compensation for the extra risk that investors face when investing in these 

firms. An investment in a small cap fund should give a higher expected return, as indicated by the 

empiric evidence by both Fama and French and Campbell and Vuolteenaho. But the higher 

expected returns also indicate that small cap funds are riskier than the total market cap portfolio, 

and the risk adverse investor does not have an incitement to overweigh his portfolio with small cap 

stocks.  

Using performance measurements based on CAPM could lead to false conclusions about small cap 

funds’ performance as proven by both Fama and French and Campbell and Vuolteenaho. We can 

expect to see higher returns on the Small Cap fund, but should have in mind that not all risks are 

explained in the CAPM, but by other factors. Using the three factor model or the dual Beta model 

for performance measurement is however still a very cumbersome affair that is not easily 

applicable. The three factor model will not be applied in this thesis, but the findings above can and 

should still be used to explain results that deviate from standard CAPM theory.  

2.3.4 - Leveraged funds 
Five market participants with eleven traded investment funds do indicate a revolutionary leap 

within asset management. Most financial products are can be duplicated easily by competitors, 

either because there are no copyright restrictions or because a structured product offers clients the 

same outcome. If a revolutionary discovery had been made, more market participants would 

probably have joined. Most significantly the 4 largest Danish Banks11 that all have closely linked 

mutual funds, are not in the market for listed investment funds, indicating this is not even 

revolutionary in a Danish setting. Some of the large banks do however offer similar type product 

via mutual hedge funds the so called "hedgeforeninger". 

Mutual funds and investment funds are two different legal constructions and are regulated in very 

different ways. Mutual funds are subject to tight regulation that does not include investment funds 

and only to some extend the mutual hedge funds. Regulation prohibits mutual funds from entering 

into various transactions, and as a result investment funds and mutual hedge funds seem to have a 

                                                 
11 The four largest Danish Banks (Closely linked mutual funds in parentheses). Danske Bank (Danske Invest), Nordea 
(Nordea Invest), Jyske Bank (Jyske Invest) and Syd Bank (Sydinvest).  
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competitive advantage as the legislation have granted them a broader investment universe. A 

consequence of the regulation might be that mutual funds must forego transactions that are more 

profitable than the ones allowed, e.g. OTC derivatives, short selling, intraday trading.  

Under the current market conditions regulation could however also be seen as an advantage, as the 

restrictions work as a seal of approval that mutual funds are not engaged in the same risky activities 

as investment funds might be. 

One of the binding constraints is that mutual funds are not allowed to use gearing, which is a key 

element in the product that investment funds offer at the moment. Leveraged funds, another term 

for funds that use gearing, are more risky than funds with a portfolio of “plain vanilla securities”.  

Gearing acts as a multiplication factor in both good and bad times. The underlying example gives a 

short explanation of how gearing can work for and against investors when markets rise and fall.  

When loan costs are added, gearing is not favourable if there’s a fifty-fifty change for a 10% or -

10% return. Gearing is clearly not “a free lunch” for investors.  

Example 01  

The gearing examples above indicate that there is great risk involved in using gearing. A yearly 

10% loss is not unusual when markets go bear. Two days with 15% losses/gains is an extreme case, 

Loan costs p.a. 4%

No gearing Gearing
Initial investment 10.000 10.000
Gearing (loan) 30.000  
Investment capital 10.000 40.000

No gearing Gearing No gearing Gearing
Return before loan costs 1.000 4.000 Return before loan costs -1.000 -4.000
Loan costs (4%) -1.200 Loan costs (4%) -1.200
Loan repayment -30.000 Loan repayment -30.000
End-of-period capital 11.000 12.800 End-of-period capital 9.000 4.800
End-of-period return 10% 28% End-of-period return -10% -52%

No gearing Gearing No gearing Gearing
Return before loan costs 3.225 12.900 Return before loan costs -2.775 -11.100
Loan repayment -30.000 Loan repayment -30.000
End-of-period capital 13.225 22.900 End-of-period capital 7.225 -1.100
End-of-period return 32,3% 129,0% End-of-period return -27,8% -111%

Gearing consequences

Capital available for investments

Bull market. 10 pct. avg return Bear market. -10 pct. avg return

Bull market. 2 days with 15% gaing Bear market. 2 days with 15% loses
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but the current market situation12 and the sub-prime turmoil, has shown that it is far from an 

unrealistic scenario. We see that two preceding periods with 15% losses, will lead to a loss of the 

initial investment if the fund is terminated. You cannot lose more than your initial investment when 

you invest in an investment fund, but the example illustrates how much risk is added when you use 

gearing.  

When markets plummets with around 15% in two days, managers can do little to change the 

portfolio asset allocation in time, unless they have foreseen the down turn. If markets fall 15% in 

two preceding years, investors should expect that active managers change the asset allocation 

during this period in order to secure the equity in the fund.  

The non-gearing restriction limits mutual funds from entering short sales. A fund is “going short”, 

when it is selling securities that the fund does not own by borrowing shares from an intermediate, 

usually a broker. Such transactions are desirable when you expect a bear market; because you 

expect to give back the borrowed securities by buying the securities for less than you sold them for.  

Short transactions are speculative, but can also be used for hedging risk. The gearing constraint 

limits mutual fund investors’ from the correlation “insurance” which hedging can provide when 

funds are allowed to go short. The ability to make short transactions can give investment funds an 

advantage if applied with a hedging purpose. Mutual hedge funds do not have the gearing constraint 

and can enter the same transactions as the investment funds. The gearing advantage as consequence 

only holds against the tight regulated mutual funds.  

Gearing holds properties that can both increase and decrease risk, and investment funds can offer 

portfolio solutions within a broader risk spectre than mutual funds. Gearing allows investment 

funds to provide portfolio solutions that mutual cannot replicate, which helps explain why they are 

in the market.  

2.4 - Ownership structure and asset manager links 
Most of the funds are closely linked to an asset manager, which maintains a dominating role of the 

funds via their ownership. This structure is an important part of the strategy behind the launch of the 

funds. Asset managers need to stay in control of the funds, which in theory is a public company that 

could be taken over by another majority shareholder than the asset manager. This is how managers 

secure they continue to be the fund’s primary asset manager, secure their fees and make sure the 

fund follows a strategy which is closely linked to the service they can provide. The history of GR 

                                                 
12 The current market situation refers to the national debt situation in southern Europe, where the turmoil from a 
possible default on Greek Government Bonds let to large drops in the equity markets. 
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Vision shows what happens when the asset manager loses control of the fund. GR Bank lost control 

when it was acquired by Lån & Spar Bank and the fund remained with the Governments Financial 

Stability Company. This led to a situation where an outside company could go in and buy the fund 

and use it for its purpose.  

Table 02 

 
SCD is the only fund who is not closely linked to an asset management firm, but the management 

board and the supervisory board members who are in charge of the investment process are paid via 

a performance linked bonus program. This payment structure is similar to the fees collected by the 

asset managers at the other funds. It is noticeable that asset managers either have a majority stake of 

the equity or have a disperse ownership structure where no majority shareholder has the power to 

change existing asset management contracts. Unsatisfied investors’ best response to unsatisfactory 

asset management is to withdraw money from the funds.  

2.5 - Strategies and restrictions 
All the funds have stated what kind of investments must be made in their charter or in the 

investment management agreement with asset managers. This gives investors some security about 

what they can expect about future portfolio composition. These restrictions should secure that the 

funds do not use too much gearing or buy other asset classes than what can be expected. The 

constraints contain valuable information for the investors about the excepted risk associated with 

each fund, especially when considering that most of the strategies are very similar.  

Majority owners Asset manager
Optimum Mita-Teknik C&H Holding A/S, 6,62%
Pareto No majority owners.
Safe No majority owners.
Epikur No majority owners.
Penta No majority owners.
Merkur Formuepleje Merkur, 5,77%
Limittellus No majority owners.
Alm Brand
Formue

Alm. Brand Bank A/S, 68,8%
Alm. Brand Liv og Pension A/S, 4,9%

Alm. Brand Bank
(60 month binding contract)

Formueinvest
Kapitalpleje

GR Vision Gudme Raaschou Bank A/S, 65,5%
3C Holding AP (parent company for GR Bank), 12,2%
GR Vision 6,4%

GR Bank A/S

Small Cap DK Board member and chief executives, 26,5% Board of directors and executive 
officers

Majority owners and asset mannager link

Formuepleje A/S 
(12 month binding contract)

No majority owners. Spar Nord Bank
(12 month binding contract)

Source: Formuepleje funds, Annual report 2007/2008
            AB Formue, Spar Nord funds & Small Cap Denmark, 3rd quarter report 2008
            GR Vision, annual report 2007
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The constraints are more or less the same, but some funds are allowed to use more gearing than 

others. SCD and LimiTTellus differ as their strategies are restricted to only equity, where the use of 

gearing as a multiplication driver is not allowed. Merkur also differs as 2/3 of the portfolio is 

dedicated to speculation in bid/ask spreads in the other Formuepleje funds. The remaining part is 

devoted to an equity portfolio. This is a more speculative strategy than the common bond/equity 

strategy. 

An interesting observation is that the current level of gearing is quite different between the funds. 

GR Vision, Kapitalpleje and Formueinvest have at this point been hit so hard by the sub-prime 

crisis that they have left their initial focus. This leaves two market participants which use gearing as 

an active part of the portfolio. One would expect risky components like the gearing and equity to be 

close if the managers had the same perception of where the market is heading.  At this point ABF 

has a lower gearing and equity ratio than the most risk adverse Formuepleje Fund, indicating that 

ABF is currently taking on less risk. 

Table 03 

We can however not conclude that ABF has been less risky for the entire period. The current 

difference could just as well be example of the managers’ different view on the market situation. It 

is an example of how active management has lead to different allocation strategies. It indicates that 

Optimum Pareto Safe Epikur Penta Merkur
Strategy Equity/Bond Equity/Bond Equity/Bond Equity/Bond Equity/Bond Equity/Bond
Bond 60-100% 60-100% 60-100% 60-100% 60-100% 0-100%
Equity 0-40% 0-40% 0-40% 0-40% 0-40% 0-100%
Gearing -                   4,0                   4,0                   4,0                   4,0                   3,0                   

Expected Gearing -                   1.0-1.5 1.5-2.5 2.0-3.0 2.5-3.5 0.0-2.0
Bonds 67,2% 80,8% 76,5% 75,9% 19,4% 48,2%
Equity 29,5% 17,4% 17,6% 21,6% 77,6% 38,1%
Deposits 2,3% 0,5% 4,7% 0,9% 1,0% 11,9%
Gearing -                   2,6                   3,1                   2,9                   3,1                   1,1                   

Limittellus ABF Formueinvest Kapitalpleje GR Vision SCD
Strategy Equity Equity/Bond Equity/Bond Equity/Bond Equity/Bond Small cap equity
Bond 0% 60-90% 0-100% 0-100% 50-100%
Equity 100% 40-10% 100%* 150%* 0-35%* 100%
Gearing 0 4 5 3 4 Allowed*

Expected Gearing -                   3,0                   3,0                   2,0                   3,0                   
Bonds -                   57,9% 10,5%** 8,0%** 0,0%
Equity 95,7% 36,3% 63,5%** 87,4%** 100,0% 100,0%
Deposits 3,9% 0,0% 0,0% 0,0% 0,0%
Gearing 0,0% 1,7% 0,1% 1,1% 0,0%

Notes: *  The equity constraint in Formueinvest and Kapitalpleje is in comparison to the funds' own equity. There is a similar constraint    
              for hedge funds and investment grade bonds.
          *  GR Vision was allowed to hold a maximum 15% of the assets (E.g. high yield bonds and emerging market debt).
          *  Small Cap Denmark is allowed to use gearing via structured products for risk hedging only.
          ** Allocation in Formueinvest consisted of inv. grade bonds and Equity (23,0%) and hedge funds (40,5%) on the equity side. 
          ** Allocation in Kapitalpleje consisted of inv. grade bonds and Equity (1,5%) and hedge funds (85,9%) on the equity side. 
Sources: IPO prospectus', period reports and the funds' official websites.     

Portfolio constraints

Constraints

Allocation
30-06-2009

Portfolio constraints

Constraints

Allocation
30-06-2009
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the fund managers actually follow different strategies and that we need some performance 

measurement tools if we want to find out which strategy has been the most successful.  

2.6 - Market Justification 
Most of the funds provide portfolio solutions that individual investors could more or less create on 

their own, if they had a little financial knowledge. Investment funds can be viewed as a time saving 

investment opportunity, where investors buy a part of an existing portfolio instead of spending their 

own time on analysis and portfolio compositions. Collecting data, studying company reports, 

keeping up with the latest market development etc. can be a cumbersome and a time consuming 

affair that most private individuals cannot set time aside for. Other private investors might not 

possess the necessary skills for composing a risk minimizing portfolio, or are not interested in 

financial markets but simply interested in getting a nice return on their savings.  

Another justification is the economies of scale that can be obtained by fund administrators that 

manage several funds. They can spread the analysis costs to several funds, which minimizes the 

costs for each portfolio compared to an investor that only has one portfolio to suck up the costs. 

Often there is also more than one person managing the fund. This does create extra cost, but also 

allows for a more thorough analysis than one individual can do. A portfolio hedge could also be too 

costly relative to portfolio size for smaller investors, but they can receive this hedge by investing in 

a fund where the hedge cost will be spread across a larger portfolio.  

Asset managers, especially the ones which are closely linked to a large bank, have access to cheaper 

financing than private individuals. Holding stocks in one of the leveraged funds should give private 

investors a discount on the interest rate. Most of these funds can borrow at a rate close to the 

CIBOR rate, which currently ranges from 0.9475% to 1.812813 for a weekly to a 12 month period. 

The cheapest financing for private people can currently be obtained through a mortgage loan, where 

the cheapest rates range around 2.6-3.9%14. Rates rose during the data sample period where the 

subprime turmoil caused CIBOR rates around 4.8283% to 5.7567% and mortgage loan rates around 

6.2-6.7%. This interest rate difference favours the fund solution to the do-it-yourself (DIY) solution.  

Reasons like time/convenience, expert knowledge, economies of scale and cheaper financing 

indicate that there are advantages by investing in an investment fund. Mutual hedge funds do 

however provide the same possibilities. The legislation for mutual hedge funds was passed in 2005, 

                                                 
13 Source: www.nationalbanken.dk  - Markedsinfo – Pengemarkeds renter 
14 Source: www.pengepriser.dk – Sammenlign priser på produkt – prioritetslån. Rates are quoted as yearly costs in 
percent (ÅOP) and thus includes all transaction costs. CIBOR does not include transaction costs. 
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but the decision to allow hedging in mutual funds was taken in 2004. The decision was taken 

because hedge funds were de facto present as structured bonds, which meant that mutual funds and 

investors lobbied for new legislation. Remember that the first investment funds were introduced 

around the same time. Thus they were established at a time where there was a demand for mutual 

fund substitutes and there was a focus change in the industry from the relative returns of mutual 

funds to the absolute returns of hedge funds. Hedge funds have historically required a high initial 

investment, but private investors could with the new legislation in sight look forward to investing in 

hedge funds as well. The new mutual hedge funds could reach investors that the investment funds 

could not reach unless they got listed as well. Many of the investment funds were established some 

time before they got listed on the stock exchange, but the increased competition forced them to 

become more public once talk about the new mutual hedge funds started. Some of the mutual hedge 

funds provide the same bond-equity product that most of the investment funds provide, but they 

also provide a variety of other solutions. The solutions that investment funds provide are also more 

or less covered by mutual funds or mutual hedge funds.  

2.6.1 - Taxes 

Investment funds, mutual funds and mutual hedge funds are as mentioned earlier constructed in 

different ways and follow different regulation, which has an impact on both the taxation of the 

investors and the funds’ own taxation. Taxes are a cost burden for every investment and can play a 

great and often decisive role when evaluating investment opportunities. Thus, it would be irrational 

not to look at the impact taxes can have, especially in Denmark where the tax rates are relatively 

high and the rules are many and complicated. 

There are, despite tax rates are the same, probably not two private investors that have the same 

taxation on their investments, as the “real” tax rate depend on other income sources and how the 

investments are managed. Private investors most commonly invest as a person, through a personal 

company or through a limited liability company (PLC) where they own all the equity. Taxes are 

treated differently in the three schemes and tax rates differ within each scheme. Not all schemes 

will be covered in this thesis, where the tax walk-through should give an overview of how private 

individuals are taxed when they use their free liquidity (as opposed to their pension) for fund 

investments. This is the most straight forward way to invest and how most small private investors 

do. The aim is, not to give a complete tax guide, but rather an idea of the role taxes play in the 

investment fund setup for private individuals. 
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First it is important to realise that investors should not only look at how they are taxed, but also at 

how the funds’ investments are taxed within the fund. The latter is important as this determines how 

much wealth can be passed on to the investors. Funds that pay higher taxes on their investments are 

less attractive as this means they must provide a higher return in order to deliver the same return as 

funds with lower tax rates. Predicting winners is difficult, but if investors can identify which funds 

have the highest taxes, these funds can, ceteris paribus, be ruled out. Secondly investors have to 

realise that they can be faced with two different kinds of taxation when investing; tax on equity 

income and tax on capital income. 

Let us take a glance at how the funds are taxed. Mutual funds and mutual hedge funds are basically 

taxed as if investors invested in the underlying asset themselves, which means that there are no 

additional taxes for investors. Investment funds are on the other hand taxed as PLC’s. The taxation 

has changed over the data period so it is important to look at how the taxation was at the time the 

funds were introduced and how it is today.  

The tax law distinguished between two different kinds of PLC’s at the time where the funds were 

launched on the stock exchange. It was companies (or associated/consolidated companies) where 

the main purpose was to profit from the trades made by the company (typically banks and other 

financial institutions) and companies where the main purpose was to provide a portfolio of assets 

with a long investment horizon. The first companies (the traders) were more heavily taxed than 

companies which were considered as non trading funds. The non trading status only had effect on 

taxation of the equity portfolio, but it was important for most funds that they got classified as non-

traders. This involved having a long time horizon (above 5 years) for equity investments, so that tax 

authorities did not consider transactions as a profit generating source for the fund or 

parent/consolidated/associated companies. Even though the non-trading status constrained the 

portfolio managers, and might have prevented them from making otherwise profitable transactions, 

this status was desirable as the lower tax-rate made the funds more attractive to investor.  

Profits on interests and bond transactions, e.g., derivatives and financial instrument transactions 

were taxed with a 25% rate regardless of the tax status. The tax rules for equity were a bit more 

complicated. If equity was owned for more than three years all profits were tax-free for non-trading 

funds, while profits made on equity owned less than three years were taxed at the company tax rate. 

All equity transaction profits were taxed at the company tax rate for trading funds, which meant that 

equity profits from the same transactions were considerably lower for funds with a trading status 
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compared to funds with a non-trading status. Thus, it was somewhat crucial that the funds were able 

to obtain a non-trading status.  

Example 02 - Taxation of mutual funds and investment funds  

The current tax rules have removed the difference between mutual and investment funds, so that 

investment funds no longer pay taxes. This change favours the funds’ bond and short term equity 

investments as these are no longer taxed with 25%.  

The investment funds taxation change was part of a little tax reform that changed how investments 

as a whole are taxed. One of the goals for the tax reform was to simplify the tax rules for private 

investors. The reform also changed how private investors’ investments are taxed. It is however still 

a bit complicated, as the taxation still relies on other income factors and how the investors have 

structured their investments.  

The taxation of mutual funds did however not change with the tax reform. Investing in a mutual 

fund is tax-vice almost as investing directly in the underlying asset. Investment funds are just like 

every other stock listed on the stock exchange, which at the beginning of the data period meant the 

taxation for holding dividend paying mutual funds was more or less the same as holding an 

investment fund.  

The reform changed the taxation for the investment fund so that it now resembles the taxation on 

accumulating and hedge mutual funds. The new tax law states that investment funds are taxed with 

a rule called the stockpile-principle15. The stockpile-principle enforces that both negative and 

positive unrealised gains are accumulated at the end of the accountancy period. Both realised and 

unrealised gains are taxed as capital income, but realised gains are taxed the same year they are 

realised whereas unrealised gains are taxed the forthcoming year. The tax rate for capital income 

depends on the individual’s other financial income factors and municipal residence and is typically 

about 33% - 60%. Interests paid count as negative income. An investor with many loans will have a 

high negative capital income which can offset the capital income from the accumulating mutual 

fund or investment fund. Investors with a high negative capital income from a loan can benefit from 

                                                 
15 Stockpile-principle (Eng) = Lager princippet (DK) 

Bonds, interests, fx, derivative and other financial instruments are taxed with 25%
66% of the dividends are taxed (25%)
Realised gains with a holding period under 3 years are taxed with 25%
Realised gains with a holding period above 3 years are not taxed 25%

Like non-trading funds.
Except no tax redemption for equity holding above 3 years.

No additional taxation. Investors are taxed as if they invest in the underlying assets themselves.

Investment funds

Non-trading funds

Trading funds

Mutual funds
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choosing these funds as the interests paid on the loan will be subtracted from eventual positive 

income in the investment funds or accumulated mutual funds. 

Example 03 - Investors’ taxation 

1: Parts of the dividends are sometimes taxed as capital income. 

Private investors used to have the same “no-tax on 3-year holdings” rule that non-trading funds also 

had. This rule had however already been removed when the investment funds’ were launched, but it 

could activated by investing in investment that funds characterised as non-trading. This let private 

investors postpone taxes until they sold their stake in the investment funds, but this was, as 

mentioned, only possible if the fund had a long horizon and kept its equity holding for more than 

three years. This was however the strategy for most of the funds, which indicates that the tax 

postponement originally played a part in the investment fund scheme.  

As mentioned earlier two of the funds, Small Cap Denmark and Merkur currently follow other 

strategies and they were not characterised as non-trading funds. Formuepleje Merkur’s status did 

however only effect the transactions they made with the other Formuepleje funds.  

For investors with high capital income tax rate, investment funds and dividend paying mutual 

funds, were, ceteris paribus,  more attractive than accumulating mutual funds, when the investment 

funds were launched because of a lower tax rate. Investment funds did however also have the 

advantages of tax postponement. Tax postponement diminished the present value of the taxes, as the 

discount factor increases over time. Thus, is seems that there originally was a tax incentive to 

choose investment funds if investors had a high capital income tax rate. 

The current taxation does not in the same way favour one investment scheme over the other. The 

lowest taxation is on equity income (dividend paying mutual funds), and equity income also has a 

low maximum tax rate. This does however not mean that equity income taxation is always optimal. 

If an investor has negative capital income, the total capital income to be taxed will be diluted and 

the investor could end up paying less tax even though the tax rate is higher.  

  

Dividends are taxed as equity income.
Realised gains are taxed as equity income.

Dividends are mainly taxed as equity income.1

Realised gains are taxed as equity income.

Both realised and unrealised gains and losses are 
accumulated and taxed as capital income.

Investment funds 
(old law)

Accumlating
mutual funds

Personal investor

Dividend paying 
Mutual funds

Investment funds 
(current law)
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Table 04 - Tax rates for equity and capital income 

 
The taxation on mutual and investment funds is as indicated above far from similar and not easy 

comparable, as it holds many components.  

Only the rules for individuals have been described above, but individuals can also invest through a 

private company or their own investment PLC, which makes a comparison even more blurred. The 

tax advantages are closely linked to the investors’ overall economic status and a uniform 

recommendation cannot be made from a tax point of view. The fact that the investment funds 

originally let you postpone tax on equity investments is however a good indication that there were 

some tax justifications for the investment funds when they were launched. The present value of 

taxes will, ceteris paribus, diminish the longer it can be postponed, and investors had an incitement 

to postpone their taxes if they could.  

2.7 – Conclusion on the Investment Funds’ characteristics  
The most significant difference between investment funds and mutual funds is that investment 

funds have the ability to use gearing, use hedging instruments and take short positions. Some 

mutual hedge funds can however use these instruments as well. Many of the existing investment 

funds use the leverage to apply a bond-equity strategy where they bet on gap between long and 

short interest rates and in turn hold a larger stock portfolio. Other strategies include a small cap 

focus, speculation in bid/ask spreads and a pure stock portfolio hedged by options. 

Table 05 

 

Mutual funds Mutual hedge fund Investment funds
Regulated by the Danish FSA Yes. Yes. No. But the asset managers are.
Return goal Relative returns (returns depend on market 

movements).
Usually absolute returns. The Danish fund have relative goals, but goals 

could very well be absolute.
Investment philosophy Follow market trends. Minimize market risk. Follow market trends, but in a leveraged setting.
Risk dfinition Return below market. Retrun below defined return criteria. Retrun below defined return criteria
Maximum loss Initial investment. Initial investment. Initial investment
Day-to-day fund enter and exit Yes. No (but a least once a month, some funds have 

day-to-day enter and exit).
According to market supply and demand for the 
listed stock. Some funds buy their own stock so 
that investors can enter and exit when desired.

Gearing allowed Yes, but on a limited basis. Yes. Yes.
Investment univers Limited. E.g. diversification restrictions. Unlimited, but according to the fund articles. Unlimited, but according to the fund articles.
Legal regulation Common EU legislation (UCITS). National legislation. National legislation
Cost structure Most costs are calculated as a percentage of 

asset under management.
costs usually depend more on return than on 
asset under management.

costs usually depend more on return than on 
asset under management.

Net Asset Value Must be published at least every fortnigh, but is 
usually published daily.

Must be published at least every fortnigh, but is 
usually published daily.

No regulation, but most fund publish a daily 
NAV.

Source: www.hedgeforeninger.dk and own observations.

Comparison of the different fund types
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The services provided are not unique and investors can apply similar strategies on their own, if they 

have the time and knowledge. Investing in a fund is however less cumbersome and time consuming, 

than creating your own portfolio. Costs spreading and a better access to debt and derivatives gives 

the funds more favourable terms for creating higher expected returns than a do-it-yourself portfolio 

solution. Private investor can gain access to these advantages by investing in both investment and 

mutual hedge funds. These funds can, depending on the selected strategy, be both less and more 

risky than an average equity, bond or bond/equity mutual fund. A leveraged fund is however riskier 

than a non-leveraged bond/equity fund, as the leverage can turn the funds’ return around in just a 

few days when markets go bearish.  

The taxation of investments in mutual funds and investment funds are highly dependent on the 

investor’s other income and the overall economic status, which makes it impossible to come up with 

a uniform tax recommendation. Investment funds did however have a tax postponement element 

when launched, which indicates that there were tax advantages to be gained if investors had a 

suiting economic profile. Realising a suitable fit would for most investors require an independent 

accountant’s overview, which indicates that a solid capital base was probably needed before 

investment funds could gain a significant tax advantage. 
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3 - Performance analysis 

3.1 - Reported performance 
A key element in selecting the right investment fund is the performance measuring process and 

interpretation. Most of the material that the investment funds publish is full of appraisal and high 

historic returns, which is no surprise considering that the asset managers need to convince investors 

that their investment funds are the best solution for bundled investments. Both IPO prospects and 

annual reports are audited and the information should as such be reliable, but results are often 

presented so that they shed the best possible light on the investment funds. This information is 

rarely enough to make a sound judgement about a fund’s real performance and how it has 

performed compared to others funds. This section will take a closer look at how the funds have 

presented their performance, and explain the danger of relying too much on the presented figures. 

The section also provides a good perspective to the performance measures that are calculated later 

on, as some of the material includes return descriptions from before the funds got listed, which is a 

longer period than the data sample used for the calculations.  

The investment funds’ performance is reported in numerous different ways and over just as many 

different periods, which makes comparisons difficult if not misleading. Some of the funds publish 

quarterly reports with return on equity (ROE) figures, while other funds have monthly reports with 

calculated returns based on fund net asset value (NAV).  

ROE figures are reported both before and after tax. It is the after tax return that is important for the 

investors, as this is the return that stays in the fund. When comparing fund returns with a 

benchmark, it is important to make sure that the benchmark return is after tax as well. SCD compare 

their return with the KFMX16, which is usually quoted before taxes, thus, it is important to look at 

the before tax return even though the after tax return gives a better indication of the return investors 

can obtain.  

Table 06 

 
 
                                                 
16 The Copenhagen Stock Exchange Small Cap Index. 

Variable Frequency Details
SCD ROE Quarterly Quarterly returns. P.a. returns for various periods
Kapitalpleje Not defined Monthly Monthly, yearly and p.a. returns for the fund's life time. Statistics include std. Dev and sharpe ratio. *
Formueinvest Not defined Monthly Monthly, yearly and p.a. returns for the fund's life time. Statistics include std. Dev and sharpe ratio. *
Alm. B. Formue ROE/Price/NAV Quarterly P.a. ROE for last quarter and YTD. Statistics include, gearing, bond/equity allocation and NAV.
GR Vision Price/NAV Quarterly P.a. ROE for last quarter and YTD. Statistics include, gearing, bond/equity allocation and NAV.

Formuepleje NAV Monthly
P.a. abd accumulate returns for various period. Stats include, gearing, bond/equity allocation and a 
diagram of std. dev. over thelast 5 years.

Reported performance

* Quarterly report include p.a. ROE for last quarter and YTD. Statistics include gearing, bond/equity allocation and NAV.
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Both Spar Nord funds and the Formuepleje funds report some risk measures, but they are not 

comparable, so it is hard to tell whether the Spar Nord funds or the Formuepleje funds are the most 

risky. Some interesting observations about risk can however be made. At the end of Q1 2009 all 

Formuepleje funds’ were below 

their calculated worst case 

scenario return. The worst case 

scenario diagrams are based on 

Value-at-Risk, which will be 

explained later, for now it is just 

important to realise the weakness 

of this statistical measure, as it has 

clearly not captured all risk 

associated with the funds. Another 

noticeable observation is that the Financial Times World (FT World) benchmark, which all 

Formuepleje funds except Optimum are compared to, lies below the worst case scenario return as 

well. A proper benchmark component should have the same properties as the funds you want to 

investigate. FT World does clearly not have the same properties when it is not event predicted to be 

within the return spectre that is predicted for the Formuepleje funds. The FT World index is an all 

equity index and a comparable benchmark should also hold a bond element and be geared just as 

the funds.  

SCD does not publish any risk or performance figures, but they publish some interesting details 

about their portfolio composition. The five largest positions accounted for 44.6% of the total 

portfolio at the end of Q2 2009. This concentration did among other things also create a high 

exposure to two sectors. At least 16.5% was invested in one stock within the utilities sector17 and at 

least 15.2% of the equity was allocated to investments in the households and consumer durables 

sector18 . This concentration leaves SCD vulnerable to crises within these sectors. The allocation 

could very well be a strategic choice, but it is not very attractable from a risk point of view as it 

leaves the fund much less diversified than the KFMX. 

                                                 
1716,5% was invested in Greentech Energy. 
18 Both Egetæpper (8.0% of equity) and BoConcept (7.2% of the equity) are a part of the OMX Copenhagen Household 
Durables index and the OMX Copenhagen Consumer Durables index. 

Table 07 

 

Benchmark1 Return goal Worst case
Optimum Below Below Below
Pareto Above Below Below2

Safe Above Below Below2

Epikur Above Below Below2

Penta Above Below Below2

Markur Above Below Below2

LimiTTellus Above Below Below2

Source: Formuemagasin Q1 - 2009

Formuepleje Funds - Current development

1: Epikur, LimiTTellus, Pareto, Penta and Merkur: FT World (DKK)
    Optimum: JPM Danish Bonds
2: Benchmark return is below  the funds' w orst case return as w ell
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If we look at the actual returns19, they are of cause affected by the sub-prime crisis. The returns at 

the end of Q2 2009 are negative and below both return and risk goals for the funds that have 

published such goals. Risks and returns are presented differently and for different periods by the 

funds and little is said about the actual composition of the funds, which makes it almost impossible 

to compare performance by just reading the reports. There is little indication about which funds 

could become winners once markets turnaround. 

The reports describe the funds’ return and to some extend risk, but do it separately. Risk and return 

should be looked at together, just as people look at both price and quality when picking a restaurant. 

In just the same way as you cannot conclude that McDonalds is a better restaurant than a three-star 

Michelin Restaurant just because you pay less for a meal, you cannot conclude that one fund is 

better than the other just because it has delivered a higher return.  

The following performance analysis will look at the funds’ risk and return characteristics in order to 

judge how the funds have actually performed. A key element in selecting the right investment fund 

is to understand the nature of risk, as this tells investors about advantages and disadvantages of the 

different performance measures. This section should also be seen as guidance to how performance 

can be measured and how the selected measures can be applied in practice. 

3.2 - The data sample 
A key decision when analysing fund performance is to decide what kind of data should be used. It 

would be optimal to have the most detailed data available, but it would also be more time 

consuming. The data sample used in this thesis should reflect the situation that private investors are 

facing when they are facing an investment decision. Data are limited to information that is easily 

available for private investors as well. This means that the performance calculations will be based 

solely on a return index based on end-of-day prices and dividend corrections if the fund has paid 

any dividend throughout the period.  

All data used in this thesis have been collected through DataStream™20. DataStream can deliver 

both quoted end-of-day prices and a return index series, which is based on both prices and 

dividends. The return index “shows a theoretical growth in value of a share holding over a 

                                                 
19 See exhibit XXXX  
20 DataStream is a historical data base with about 25 million different time series on financial data. DataStream is 
delivered by the Thomson Corporation and all data used for this thesis are extracted via the Copenhagen Business 
School licence.  
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specified period, assuming that dividends are re-invested to purchase additional units of equity”21. 

In the period, 31.10.2006 – 31.07.2009, I will be looking at, the return index (RI) is calculated as a 

time weighted daily return. This means that dividends received by investors (paid by the funds) are 

added to the funds’ end-of-day share prices. The formulas used for calculating RI can be seen 

below.  

1- tat time priceday -of-end  theis p and t at time priceday -of-end  theis p

)tp priceday -of-end asday  sameat  are tD dividend (Where   
1tp

tDtp
1tRItRI

dividends) without periods(For         
1tp

tp
1tRItRI

1-tt

−

+
×−=

−
×−=

 

The calculation does not take any taxes or reinvestment charges into consideration. This is a 

weakness since investors will have their dividends taxed and will pay a fee when reinvesting. All 

funds are evaluated with the same return series and when measuring performance against a 

benchmark, the benchmark will also be a RI series.  

Using the RI stock price as the return measure gives a strict measure of how good an investment in 

a Danish investment fund is. If the asset manager charges a higher fee from a fund, it is going to 

dilute the returns the fund can pass on to the investors. This goes for all fees and costs that the 

fund has, including salaries to the executive board. Asset managers might argue that this is not fair 

since RI does actually not capture how well the portfolio is managed, which is what investors are 

actually paying for. RI includes a lot of costs that have nothing to do with the ability to compose a 

diversified portfolio and benchmark indices do not have this element. This gives fund managers a 

cost disadvantage. A valid point to some extent, but most investors are not only interested in how 

skilled asset managers are in comparison to others, but also concerned about the overall return that 

the investment fund construction can deliver, and the RI series is useful for this objective. The cost 

disadvantage should also not matter in an evaluation of more funds as long as all funds are 

penalised equally.  

3.2.1 - Calculating returns. Total Returns vs. Net Asset Value 
A study made by Ken Bechmann and Jesper Rangvid showed that mutual funds’ costs today can 

have an influence on long run returns22. If returns today are diluted by costs, there is a good 

chance that long run returns will be diluted as well. The data sample returns should reflect the 

                                                 
21 Quote from the DataStream description of return index (RI) data series. Description can be found via the help 
function in the program. 
22 Bechmann & Rangvid (05)  
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observations documented by Bechmann and Rangvid, since the RI series measures the portfolio’s 

return after costs. It is not possible to identify if it is excessive costs or poor portfolio composition 

that has driven the share price down when using an RI index, but results will reflect the influence 

of both components.  

An alternative to measuring returns via RI series could have been a time series with NAV23 or 

NAV per share. Such time series would have given a good indication about how fast wealth was 

accumulated and in turn also a good return series. For investment funds there should however be a 

near 1-to-1 ratio between the current stock price and per share NAV also known as the price-to-

book value (PBV). All the underlying assets in the investment funds are securities that are valued 

according to their expected returns. When pooled in an investment fund portfolio no additional 

cash-flow can be created, and the expected cash-flow for the fund should be the same as the sum 

of the expected cash-flow for all the securities. If the PBV ratio is larger than 1, investors expect 

the asset managers are able to find securities that are under priced, and assign a higher value to the 

fund, than the sum of all underlying assets. If investment funds create additional value for 

investors we would expect a PBV higher than 1. If PBV is below 1, investors believe the asset 

manager is diluting returns from the portfolio’s assets or the underlying assets are priced too high. 

As a result investors are only willing to buy the pooled assets with a discount.  

Even though most of the Danish funds publish their NAV per share on a daily basis it is difficult 

and cumbersome to get a complete time series of NAV and PBV24. The table bellow does however 

indicate how PBV has evolved. 

Table 08 

PBV is not, as expected, close to 1 for most of the funds. Kapitalpleje and Formueinvest had a 

PBV considerably below 1 for the entire period, whereas the Formuepleje has moved from above 

1 at the beginning of the period to below 1. This indicates that investors no longer have such a 

                                                 
23 Net Asset Value 
24 E.g. DataStream has only price to book value time series for Small Cap Denmark, Formuepleje Safe and Kapitalpleje. 

2006 Q3 2006 Q4 2007 Q1 2007 Q2 2007 Q3 2007 Q4 2008 Q1 2008 Q2 2008 Q3 2008 Q4 2009 Q1 2009 Q2
Formuepleje Optimum 0,9971  0,9953  1,0057  0,9991  1,0046  0,9991  0,9863  1,0109    1,0000    0,9493    0,9461    0,9159    
Formuepleje Pareto 0,9958  1,0090  1,0124  1,0078  0,9922  0,9969  0,9925  0,9831    0,9708    0,9401    0,9006    0,9227    
Formuepleje Safe 1,0076  1,0140  1,0074  1,0164  0,9964  1,0088  0,9833  0,9962    1,0025    0,9177    0,8766    0,8790    
Formuepleje Epikur 1,0105  0,9919  1,0100  1,0104  0,9975  1,0079  0,9920  0,9895    0,9890    0,9057    0,8464    0,8573    
Formuepleje Penta 1,0112  1,0107  1,0045  1,0111  0,9873  0,9780  0,9934  0,9903    0,9581    0,9155    0,8322    0,8390    
Formuepleje Merkur N/A 1,0100  1,0110  1,0084  0,9993  0,9899  0,9869  0,9875    0,9817    0,9278    0,8930    0,8875    
Formuepleje LimiTTellus 1,0100  1,0078  1,0035  1,0078  0,9883  1,0000  0,9898  1,0080    0,9792    0,9220    0,9168    0,9047    
Alm. Brand Formue 1,4775  0,9740  0,9745  0,9716  0,9611  0,9860  1,0447  1,0037    0,9714    1,0178    0,7423    1,0906    
Kapitalpleje 0,9883  0,9438  0,9610  0,9725  0,9101  0,8881  0,9186  0,8895    0,8638    0,7522    0,5906    0,6647    
Formueinvest 0,9727  0,9702  0,9991  0,9561  0,9371  0,8658  0,8976  0,9335    0,9340    0,8077    0,8867    0,8757    
Gudme Raaschou Vision 0,9930  1,0044  1,0217  1,0045  0,9884  1,0158  0,9981  0,9694    1,2255    1,0727    0,8905    1,0819    
Small Cap Danmark 0,9485  0,9980  0,9471  0,9490  0,9718  0,9577  0,8004  0,9926    0,8967    0,9763    0,8441    0,9693    

Price/Book Value ratio
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strong confidence that these funds can create excess value. PBV for GR Vision has been above 1 

in many periods. The current PBV above 1 is however a result of the bidding war going on for the 

remaining assets in the fund. PBV for ABF considerably below 1 at Q1 2009 but is now above 1. 

Indicating that investor have gained trust in the ABF managers. 

By sight it looks like PBV has however historically been close to 1, but statistical figures show 

that for all funds except ABF, average PBV does not have confidence intervals which include 1 at 

5% level. The data sample for PBV is so small the result should be taken with a grain of salt. The 

confidence interval is below 1 for most of the funds, which indicate a general distrust to how well 

these funds are at creating excess value. PBV for the now terminated fund GR Vision was above 

1. If the PBV sample is a good indicator for past performance we should expect GR Vision to 

outperform the other funds.  

Before making any hasty conclusions investors should also have in mind that NAV is an 

accounting figure which can be calculated in numerous ways, even though accounting standards 

have been set up. This makes the result even more blurred and it would also be irrational to 

conclude anything based on the PBV sample only. 

 Table 09 

 
All performance measures and descriptive statistics used in this thesis are calculated in Excel based 

on the daily total returns provided by DataStream. All measures and statistics have been calculated 

for both daily and monthly returns, but only results for monthly returns are presented in this paper.  

Monthly and daily returns have been calculated in the same way.   ,       

Average Std. Dev Min Max
Formuepleje Optimum 0,9841    0,030017 0,9780    0,9902    
Formuepleje Pareto 0,9770    0,036513 0,9696    0,9844    
Formuepleje Safe 0,9755    0,05257 0,9648    0,9861    
Formuepleje Epikur 0,9673    0,060905 0,9550    0,9797    
Formuepleje Penta 0,9609    0,064536 0,9479    0,9740    
Formuepleje Merkur 0,9712    0,046087 0,9618    0,9805    
Formuepleje LimiTTellus 0,9782    0,039705 0,9701    0,9862    
Alm. Brand Formue 1,0179    0,166713 0,9870    1,0489    
Kapitalpleje 0,8619    0,126576 0,8384    0,8854    
Formueinvest 0,9197    0,0545 0,9096    0,9298    
Gudme Raaschou Vision 1,0222    0,080254 1,0073    1,0371    
Small Cap Danmark 0,9376    0,060549 0,9264    0,9489    

PBV, Confidence intervals

33



 
 

RIt is the total return index at time t and RIt-1 is the return index the preceding day. RIT is the end-

of-month total return index at time T and RIT-1 is the total return index for the previous end-of-

month date.  

An underlying assumption for some of the calculations that will follow later on is that returns are 

normally distributed. I initially calculated lognormal returns25 as well, to see if the lognormally 

distributed returns were a better fit to the normal distribution than the standard returns. The natural 

logarithm of the returns is normally distributed if returns are lognormally distributed. The 

lognormally distributed returns were however a worse fit for the normal distribution, and 

calculations presented in this thesis are thus based solely on standard returns. Please refer to the 

appendix A, and the data material for further elaboration on how the calculations have been 

constructed 

3.3 - Risk 
A key to understanding portfolio performance is risk. Risk is most commonly defined as the 

standard deviation from the mean return, which is an estimation of the expected return.  Standard 

deviation is a measure for the spread on a normal distribution and does not only describe the 

probability for losses but also for getting a higher than expected return. When some investors think 

about risk, they think about the probability of a loss, which has led to the term downside risk, which 

is the likelihood of a loss.  

The standard deviation is a statistical measure we do not know for sure, since we rarely know the 

entire population of possible outcomes. A value can, with a data sample of historic returns and some 

assumptions in place, be estimated. 

 

 
 
                                                 
25 Lognormal returns. Monthly return = LN (RIT /RIT-1). 

Assumptions: 

Returns are normal distributed and independent of historic returns 

The returns series have a constant mean ( r ) and variance (σ2) over time. 
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Investors should be interested in risk because this tells what the likelihood of getting the expected 

return is. For historical reference it tells investors how historical returns have deviated from the 

mean average return. Consider the two portfolios in the table below. Their mean return is about the 

same, but portfolio II is considerably riskier than portfolio I as it produced no return in year 2 and a 

negative return in year 3. The standard deviation for portfolio II is as a result far greater, which 

indicates that investors should expect yearly returns that are not always close to the mean, and could 

be considerably less.  

As can be seen from the formulas above, the standard deviation for a portfolio is not equal to the 

weighted average of the components standard deviation. Investors must take how the returns vary 

together into consideration. This is measured in the correlation between returns for asset 1 and 2 (

1,2ρ ) which is defined as:   

1ρ 1-   and 
σσ

y)Cov(x,ρ yx,
yx

yx, ≤≤= . 

From the portfolio standard deviation formula we see, that the portfolio standard deviation is only 

equal to the weighted sum of the components standard deviation when the correlation coefficient is 

1. The correlation coefficient is only 1 when the return for two assets always moves in the same 

direction with the same speed. Investors will lose risk when they make a portfolio of two different 

assets with the same risk, and a correlation coefficient different from 1. 

3.4 - Descriptive characteristics 

3.4.1 - Visual interpretation 
Before calculating performance and risk measures a simple look at the funds’ return series, will 

reveal how returns have behaved during the analysis period, which runs from 31-10-2006 to 31-07-

2009. As previously discussed, the data sample consists of total return series with daily quotes, but 

daily quotes are very volatile and looking at the graph does not give any conclusions.  

  

Table 10 

Year 1 Year 2 Year 3 Mean return Std. dev
Portfolio I 9.00% 10.00% 11.00% 9.97% 1.00%
Portfolio II 40.00% 0.00% -5.00% 9.97% 24.75%

Portfolio returns Porfolio risk

35



 
 

Graph 03 

SCD was a bit ahead in the period from the beginning of 2007 to October 2007 and a bit ahead from 

April 2008 to June 2008, but Formuepleje Optimum has highest the accumulated return for the 

entire period with SCD and Formuepleje Pareto in second and third place. The return series for 

SCD does look a bit more volatile than the series for both Optimum and Pareto, indicating the fund 

could be more risky than the other two leaders. This means that SCD could produce higher returns 

in some periods, but only because it has more volatile return characteristics. Formueinvest, 

Formuepleje Penta and Kapitalpleje have on the other hand delivered lowest accumulated returns 

and it seems that they are among the worst performing funds. 

3.4.2 - Descriptive statistics 
Many of the performance measures that will follow, rely on the assumption of normally 

distributed returns, thus one of the first steps is to check whether this assumption holds or not. 

This can be done visually by looking at histograms for the return distributions, or by calculating 

descriptive statistical measures such as skewness, kurtosis and the Jarque-Bera statistic.  

Skewness measures if there are more returns extending to the right or left tail of a distribution. If 

there are more returns extending to the right tail, which means that more returns are larger than the 

average, the distribution is positively skewed. This is what most investors hope for, as positive 

skewness indicates a greater likelihood for a positive return than a negative return.  
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Another measure that provides information about the distribution shape is kurtosis, which measures 

the thickness of the tail. In other words it measure how many outliers there are in our distribution 

compared to the mean. The kurtosis for a normal distribution is 3 and kurtosis below 3 indicates a 

flat distribution with thin tails (a platykurtic distribution). A kurtosis measure above 3 indicates 

thick tails and a more peaked distribution (a leptokurtic distribution). In other words a platykurtic 

distribution has in comparison to a normally distributed value, a lower probability of extreme values 

and a lower probability of values near the mean while a leptokurtic distribution in comparison to a 

normally distributed value has a higher probability of extreme values and values near the mean.  

You cannot say that thin tails are better than thick tails as it all depends on what type of return series 

investors’ expect, but if a times series has positive kurtosis (fat tail, k>3) then models and measures 

based on the normal distribution will understate risk.  

History have provided a great lesson in what can happen if kurtosis is ignored, and teaches us that 

even the brightest minds can go into this trap. Robert Merton and Myron Scholes, Nobel Prize 

laureates and co-founders of the Black-Scholes option pricing model, were both on the board of 

directors and actively involved in an American hedge fund called Long Term Capital Management 

(LTCM). The fund formed in 1994 by John Meriwether, a former vice-chairman at Salomon 

Brothers, and was very successful in its first years, but plunged with a $4.6 billion loss over just a 

few months in 1998. Its biggest mistake was that LTCM failed to recognize the kurtosis of the 

underlying assets in which it was heavily invested and it consequently understated risk to such a 

great extend, that the fund collapsed. The losses were so great that the Federal Reserve had to 

convince some of Wall Street’s largest investment banks to take over the fund in order to prevent an 

avalanche of losses, which very well could have forced a Wall Street collapse. 

With the skewness and kurtosis statistics investors know if performances measures based on the 

normal distribution over- or underestimates risk. The only problem is that it is cumbersome for 

most private investors to calculate the statistics themselves and thus not a very desirable way of 

checking the reliability of measures that rely on the standard deviation assumption.  

The Jarque-Bera (JB) statistic is a test for normal distribution, which uses both the skewness and 

kurtosis statistic. It follows a chi-square distribution with 2 degrees of freedom. If the JB statistic 

is greater than the critical value, which can be looked up in statistic tables, we can reject the 

hypothesis that returns are normally distributed.  
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Table 11 

Note: ( ) ]4/3][6/[ 22 −+= KSNJB  
Source: Erlang S – Statistiske tabeller. 

The critical value is 5.99 at the 5% significance level. In other words; if our JB statistic is greater 

than 5.99, we reject the hypothesis that returns are normally distributed. Histograms for the return 

distribution indicate that the returns are not perfectly normally distributed26, but we need to look at 

the descriptive statistics (table 12) in order to get sound evidence before we can actually say that 

funds’ return series do not approximate a normal distribution.  

The table below presents statistics for monthly returns. There is a lot of kurtosis in the daily 

returns as many of the funds are not traded daily, which gives many days with zero return. The 

lowest JB statistic using daily data is 127 for the SCD return series, a number well above the 

critical value. This indicates that the hypothesis about normal distribution can be rejected for all 

funds when using daily returns.  

Table 12 

When using monthly data the hypothesis about normally distributed returns is rejected for all 

funds except ABF at the 5% level when using monthly returns. Some pass at the 1% level, but 4 

funds do clearly not have normally distributed returns. The JB statistics are well in order with 

what can be observed by looking at the return histograms (Appendix B). The results are a serious 

disadvantage when searching for performance measurements and something that needs to be taken 

into account when evaluating the funds.  

There is variation in both mean return and the standard deviation, indicating that the funds have 

different risk characteristics and expected return. All mean returns are negative and Optimum has 
                                                 
26 All histograms can be seen in appendix B 

Critical values for the Jarque-Bera statistic 
Significance level 25% 10% 5% 2.50% 1%
Critical value 2.77        4.61        5.99      7.38      9.21      

Max Min Mean Std. Dev Skewness Kurtosis Jarque-Bera
Formuepleje Optimum 3.97% -12.18% -0.37% 2.94% -2.1265 7.3305 50.66        
Formuepleje Pareto 13.21% -28.10% -0.83% 7.98% -1.1225 3.4454 7.20          
Formuepleje Safe 22.90% -39.34% -1.18% 11.42% -1.2033 3.5733 8.42          
Formuepleje Epikur 21.56% -53.83% -3.18% 13.13% -2.0311 6.9098 43.71        
Formuepleje Penta 20.28% -62.83% -4.37% 15.57% -1.9001 6.0139 32.35        
Formuepleje Merkur 20.01% -30.92% -1.99% 10.42% -1.0771 2.5004 6.72          
Formuepleje LimiTTellus 11.44% -23.43% -1.27% 7.02% -0.9834 2.2465 6.10          
Alm. Brand Formue 37.34% -25.26% -2.43% 12.60% 0.7891 2.3069 4.09          
Kapitalpleje 40.80% -60.69% -6.75% 17.42% -0.9405 3.9388 6.08          
Formueinvest 63.89% -50.00% -3.50% 16.39% 1.1385 9.7551 69.87        
Gudme Raaschou Vision 7.66% -38.92% -3.20% 8.51% -2.8284 10.1339 113.98      
Small Cap Danmark 28.47% -15.79% -0.67% 8.68% 1.0401 2.6391 6.13          

Descriptive statistics - Monthly returns
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the least negative mean return. Optimum also has the lowest standard deviation, indicating that it 

has both the highest return and the lowest risk. The funds’ risk and return characteristics have been 

plotted against each other in the diagram below.  

 Graph 04 

 
There seems to be a negative trend, where the most negative funds also have the highest standard 

deviation. The returns are measured during a turbulent period with the sub-prime crisis. Thus it 

seems there is an intuitive justification for this trend where the most risky funds have lost so much 

during this period that they have not recovered as much as the safer funds during the upturn in 

spring 2009. 

Another descriptive statistic investors should also take into consideration when investing in the 

funds is the trading volume. The many zero returns indicate the funds are not traded very often and 

this imposes a risk, as investors want to be sure that there are buyers in the market if they need to 

sell the fund during a downturn. Most of the funds have market maker deals which ensure that 

investors can always sell their shares in the funds, but the low trading volume gives bigger bid/ask 

spreads. The market maker deals do also not ensure that there is a buyer who is willing to pay a 

“fair” price with a PBV close to one. New legislation which took effect in March 2010 has also 

made it possible for the funds to own a larger part of their own shares. Some of the funds have 

already made the changes so that they now can act as a market maker by buying shares from 

investors who wish to sell. Formuepleje have even made a “redemption right” for all investors, so 

that investors can always redeem their shares by selling them back to the fund. Shares can be 

redeemed to the NAV price minus an exit fee which currently lies around 3-5% but will fall to 1-

3% by the end of the year.  

The effect of a low trading volume will especially hurt investors during bear markets when even 

less investors are in the buy side of the market and the market makers will increase their spread 
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because they have a higher risk as well. A redemption rule does give the investors some security, 

but the funds do not have a bottomless chest, so they can buy all outstanding shares if investors 

start to panic during another turbulent period. The only way they can free cash is by selling bit of 

their portfolio. There are good arguments for having a large cash position during a bearish market, 

but the redemption of shares will create a portfolio composition which is not dictated by thorough 

analysis but by scared investors. This could lead to even bigger losses.   

3.4.3 - Conclusion about descriptive statistics 
Some of the fund returns are only approximately normally distributed and while others are not at 

all, which means the assumptions for estimating standard deviations do not hold. There is a 

general trend for extreme returns outside of what is expected by the normal distribution and a high 

concentration of returns around zero. These characteristics are reflected in the kurtosis and 

skewness statistics. Two funds (SCD and Formueinvest) are skewed to the right, which is the most 

positive skewness. The kurtosis statistic reveals that all funds have fat tails. A low trading volume 

in the fund shares creates additional risk as bid/ask spreads will increase during bear markets. A 

general trend is that the funds with the least negative mean returns also have the lowest standard 

deviation. The intuitive explanation for this is that the higher risk has created larger negative 

returns during the turbulent period where most of the returns have been measured. Optimum has 

the less negative mean return and the lowest standard deviation, which indicates that the fund has 

most attractive expected return and the lowest associated risk. It would however be wrong to 

conclude that this fund has a significant better risk-reward relationship since the robustness of the 

results has not been tested. 

3.5 - Capital asset pricing model measurements 
Just like portfolio construction, some of the most commonly used performance measurements rely 

on the foundation of modern portfolio management, which was introduced earlier. 

3.5.1 - The Sharpe Ratio 
The Sharpe ratio was as the name implies introduced by W.F. Sharpe. Sharpe introduced a measure 

called reward-to-variability in his “Mutual Fund Performance” article from 196627.  

p
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=  

                                                 
27 Sharpe (66). 
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The careful reader has possibly already realised that the Sharpe ratio is the slope of the CML. The 

Sharpe ratio measures how the portfolio excess return to the risk-free return increases when we 

increase the standard deviation by investing less in or short selling more of the risk free asset. 

Compared to other portfolios, this ratio measures how greatly investors are rewarded for the risk in 

the portfolio. The profit maximizing investors want the highest reward possible given the risk they 

are willing to take, and are for high Sharpe ratio. Sharpe called the ratio a “reward-to-variability” 

measure for this reason. 

The figure below gives a graphical illustration of the ratios attribution. Recall from the previous 

discussion about the efficient frontier, that the optimal portfolio is the portfolio at the tangent point 

on the frontier when connecting the portfolio with the risk-free rate in expected return/standard 

deviation space. Three different investment universes have lead to three different efficient frontiers 

and three different optimal portfolios A1, B, C. We see that the portfolio at A1 should be preferred 

to B and C. In other words you get the highest return per risk measure (standard deviation) when 

investing in portfolio A1. We also see that when we vary the part invested in the risk free asset, the 

Sharpe ratio does not change as A1, A2 and A3 are on the same line when connecting the portfolios 

to rf. This reflects that leveraging the optimal portfolio with risk free asset has no effect on how 

fund performance should perceived. 

Graph 05 

 
As discussed earlier not all managers have the same investment opportunities which lead to 

different efficient frontier. This could be corresponding to the respective frontiers for portfolio A1, 

B and C in the figure above.  

If a fund manager is constrained to a certain number of assets e.g. small cap shares, comparing 

Sharpe ratios to funds with broader investment opportunities, tells us more about the strategies 

performance, than the individual managers’ performance. The small cap stock strategy has less 
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diversification options than an unconstrained and the small cap strategy will on average always 

have a larger risk. If the risk is not rewarded to the same extent as risk is rewarded for broader 

strategies, the broader strategies are performing better.  

If we look at narrow strategies then their performance will be closely linked to that market niche the 

fund manager is constrained to follow. When markets are booming in China and plummeting in 

South America, funds constricted to Chinese investments will naturally get a higher Sharpe ratio 

than funds limited to investments in South America. The ratio is highly related to the specific 

market performance and not the manager’s individual performance. Sharpe tells us little about the 

managers’ skills, but will allow us to pick the fund with the better strategy.   

Some investors are not just interested in picking one fund for all their assets, but will include 

different funds, single stocks and bonds etc in their portfolio. Investors should also take into 

consideration, how a fund will fit in with the other asset in the portfolio. If a fund has a high risk 

(low Sharpe ratio), but low correlation with the other assets in the investor portfolio it could easily 

be a more suitable investment option than a fund with lower risk, higher Sharpe ratio and higher 

correlation. Investors cannot use the Sharpe ratio as a measure for the optimal addition to their own 

portfolio, but only as a measure for how the fund has performed compared to other funds.  

A lot of the Danish investment funds follow the same strategy, i.e. a leveraged bond-equity strategy. 

The Sharpe ratio is ideal when looking at who has applied this strategy most efficiently. We know 

that the majority of the Formuepleje follows the exact same strategy with the amount of leverage 

being the only difference. The Formuepleje funds should have the same Sharpe ratio as their 

strategy vice correspond to portfolios A1, A2, A3 in Graph 05. This will probably not be the case as 

the funds are not totally identical, but their Sharpe ratios should not be significantly different. 

3.5.2 - The Treynor ratio 
Another measure from the CAPM universe is the Treynor measure. Jack Treynor introduced his 

measure in the article “How to Rate Management of Investment Funds” in 196528. The Treynor 

ratio is defined in expected return Beta space, and is somewhat equivalent to the Sharpe ratio. 

 

As the definition shows the ratio measures the relationship between the portfolio’s excess return 

above the risk-free rate and the portfolio’s sensitivity to market movements (Beta), also known as 

the systematic risk or market risk. The Treynor ratio is the slope of the ray that connects the 

                                                 
28 Treynor (65) 
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portfolio and the risk-free rate in expected return Beta space. To see why this is the case; consider 

that a portfolio (P) is made up by a part of another risky portfolio (A) and the risk-free asset. The 

Beta value and expected return can be expressed in the following way: 
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When a portfolio consists of assets from the market portfolio and the risk-free asset, βa becomes βm. 

βm,is per definition always 1 and we get the formula for the SML ( pfAfp ]βrr[rr −+= ). As with the 

Sharpe ratio investors prefer a high Treynor Ratio as this indicates they get a higher return per risk 

measure. In this case the risk measure is Beta while it was the standard deviation for the Sharpe 

ratio.  

Beta estimation is not straight forward in practice as there is no such thing as a market portfolio. We 

will see this later when a Beta is estimated for the funds. Often world indices or portfolio 

benchmarks are used as substitutes for the market portfolio, but these options have flaws. Indices 

and portfolio benchmarks are just substitutions for the market portfolio and are often based on a 

much smaller selection of stocks.  

One of the most common world indices used, the MSCI world index, is composed through an 

industry sector selection of companies in twenty-three developed countries. This methodology leads 

to an overrepresentation of large companies within each sector, and many countries are left out. 

Benchmark indices are most commonly limited to only one asset class (i.e. common stock, 

emerging market stocks, bonds etc.), while many of the Danish investment funds invest in both 

stock and bonds and to some extend also derivatives. The optimal market portfolio used for 

calculation Beta values for the investment funds should cover all assets classes.  

Another criticism of the benchmark approach for Beta estimation is that managers compare 

themselves to the benchmarks, and they construct strategies that are designed to beat the 

benchmarks. This is most effectively done by choosing a strategy that more or less resembles the 

index portfolio, and only deviates so that the manager can actually beat the index. The easiest way 

to do this is to hold the index portfolio initially, but adjust it every time major corporate news 

appears29. By applying this strategy the managers will hold the benchmark portfolio, but will sell 

stocks when they are not actively traded anymore. Indexes on the other hand are not adjusted 

                                                 
29 Major corporate news: Bankruptcy, mergers, stock emissions etc. 
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continuously, and managers gain significant advantage. Many portfolios will have a Beta close to 1 

Because managers are actively trying to beat the benchmark that will be used for the Beta 

estimation,. The Treynor ratio diverts to a measure for simple excess return with respect to the risk-

free return when Beta is close to 1. If most managers apply the benchmark market beating 

strategies, the Treynor ratio says little about risk related performance. The investment funds do not 

follow benchmark related strategies, and we should expect to see Beta’s close to 1.  

3.5.3 - Jensen’s Alpha  
Another theoretical implication in portfolio theory is Jensen Alpha (α). Michael Jensen’s Alpha is 

based on the CAPM and was introduced in an article in 196930. Michael Jensen introduced his 

measure from the market model that can be extracted from the CAPM framework. 

The market model: [ ] [ ]pp εε +−++=↔+−+−= )r(rβrαr     )r(rβrrα fmpfpfmpfp  

It is important to notice that the market model is not equivalent to the CAPM model. The market 

model is a single factor model fitted to analyze empiric data, while the CAPM is a theoretical model 

that explains the relationship between risk (Beta) and expected returns when the economy is in 

equilibrium. We cannot, as already discussed, measure returns from the entire market portfolio and 

consequently we often use a market index as the single factor that can explain our excess risk free 

return. As the market does not have to apply to economic equilibrium assumptions it allows 

portfolios to lie above or under the security market line. In Jensen’s theoretical framework the 

abbreviations from SML is allowed, because Jensen loosened some of the original assumptions for 

the CAPM.  

If some investors have information that is not universally known, they can hold a stock that based 

on the public information and according to CAPM is priced so that it fits the SML, but for the 

investor with extra information the true expected return will be higher or lower. This information 

can come from inside knowledge31 or extensive analysis of the security.  

The Alpha measure is, as can be seen from the equation above, the theoretical SML, because Alpha 

is calculated as the difference between the portfolio return and the security market at the point 

where β=βp. It is also illustrated graphically below. In other words; Alpha is the difference between 

the realised return (rp) and the return predicted by the CAPM (rf + βp*[rm-rf]).  

  

                                                 
30 Jensen (69) 
31 Note that in order to have the almost perfect market condition it is illegal to buy/sell listed stocks based on inside 
knowledge that will have effect on the current stock price.  
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Graph 06 

 

 

As also discussed in the Treynor section a single factor model could have very well have little 

explanatory power when trying to measure the risk-return relationship for the Danish investment 

funds. Remember that most of the investment funds invest in both equity and fixed income and in 

some cases other asset classes and derivatives as well, which makes it hard to find an index which 

can replicate the market in which these portfolios are actually working in.    

One strategy for the funds that seek excess returns is to have a portfolio with high Beta values in 

bull markets, and a portfolio with a Beta below 1 in bear markets. A low Beta fund was preferable 

during the subprime crisis and will become preferable again if portfolio managers believe the 

Southern Europe debt scare will hurt markets even more. A high Beta was preferable during the 

recovery in spring 2009. A fund manager that can successfully move in and out of equities and 

other asset classes according to market conditions will be able to produce superior performance 

compared to funds with no timing.  

A fund’s return can be expressed as a fraction of the market if there is no diversifiable risk in the 

fund. Most funds do have diversifiable risk, non-constant Betas and a different mix of bonds and 

equity over time. The funds’ return will be scattered around the straight line used for Beta and 

Alpha estimation. If the fund manager can successfully move out of equity in bear markets, the fund 

would have a Beta lower than 1 and returns higher than the market. If Beta is increased in bull 

markets, the fund return will also be higher than the market return. The relationship between fund 

and market returns should not be a straight line but a quadratic parabola shape.  

Jensen's Alpha
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In 1996 Treynor and Mazny wrote an article where they tested for timing by adding a quadratic 

term to the Alpha regression32.  

Treynor & Mazny regression for Beta timing effects: p
2

fmfmfp ε )rγ(r)rβ(rα)rr ( +−+−+=−  

If a fund manager can deliver timing effects, this regression should be a better fit than the standard 

Alpha regression. If the manager is not following a timing strategy we should expect a straight line 

and γ (Gamma) should be equal to zero. If the fund manager is a skilled timer, his Gamma 

coefficient will be high and positive, which gives the parabola a steeper curve, which indicates that 

the manager is high above market return in both bear and bull markets.  

Graph 07 

3.5.4 - Differences between Sharpe, Treynor and Alpha 
The three measures discussed above all give guidance with respect to how portfolios returns are 

related to the risk undertaken, but they often do not give one straight answer about which portfolio 

has performed the best if applied at the same time. Thus, it is important to look at differences+ 

between these three measures. 

First of all it is important to clarify what investors are actually looking for when they are choosing 

an investment fund. Investor novices might be looking for a single fund, where they can safely tuck 

their money away. The more experienced investor might split into more funds, so that his future 

returns are not depending on just one portfolio manager. The professional investor might be looking 

for a fund that has special attributions in relationship with an already existing portfolio.  

A key in all three scenarios is consistency, which means that besides being able to find the fund 

with the largest excess return, the investors should also worry about whether the magnitude of the 

excess comes from a single stock or from a large variety of stocks. This is most important if you are 

placing your entire investment in one fund, because you are really betting on a specific management 

team. Ranking their management abilities is thus a key aspect. If the fund investment is only a 

fraction of an already well diversified portfolio, depth magnitude might be of greater interest, as the 

fund’s specific risk is being minimized by the return correlation with the remaining portfolio.  

                                                 
32 Treynor & Mazuy 66. 
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Robert Haugen33 uses the two terms depth and breadth for excess return magnitude and the number 

of securities with excess return in the portfolio. Alpha is sensitive to the excess return magnitude, 

but does not take into account how the excess return is obtained, and is in this way insensitive to 

breadth. The Treynor ratio has the same attributions as Alpha when it comes to breadth and depth. 

Remember that both measurements are based on Beta and the expected return relationship. This 

relationship does not consider how many stocks are needed to generate a specific excess return and 

is insensitive to breadth.  

In the graph below, portfolio 1 represents a portfolio that consists of only one stock and portfolio 2 

is a well diversified portfolio. While the manager for portfolio one has only found one asset with an 

excess return, manager for portfolio 2 must have found many in order to make a diversified 

portfolio with the same excess return. Some of these assets in portfolio 2 might have a larger excess 

return and some might have a smaller excess return, but in total they equal the excess return of the 

assets in portfolio 1. We see that the two portfolios have the same Alpha, even though some 

investors would probably consider portfolio manager 2 more skilled, as portfolio 2 holds excess 

returns for more assets. It could be that manger 1 deliberately, and for reasons unknown, has chosen 

to have only one asset in his portfolio. Thus, he could be just as skilful as manager 2, but this 

information is not displayed, and the assets chosen could just as well have been a lucky pick. The 

uncertainty alone should make us choose manager 2. For the remainder of this comparison manager 

2 will be considered the superior manager.  

Graph 08 

 

                                                 
33 Robert Haugen (97). Page 313 

Alpha vs Treynor

Beta

Expected return

rf 

1.00.5 1.5βp 

α

α

P1
P2

P1
*

47



 
 

We know that the SCD portfolio holds fewer assets than the other funds, which means no other 

funds should be preferred if they have the same Alpha ratio.  

From the graph we also see that the slope of the ray that connects rf-P1-P1
* is larger than the slope of 

the ray that connects rf-P2. This indicates that the Treynor measure for portfolio 1 is larger than the 

Treynor measure for portfolio 2. This is because Treynor is also insensitive to breadth. If the 

number of securities in a portfolio is increased, portfolio Beta should not decline while the excess 

return remains the same because portfolio Beta is a weighted average of the individual assets’ Beta. 

As a consequence we do not expect the Treynor measure to increase when we increase the amount 

of assets in our portfolio and keep our excess return at the same level. Remember that one of the 

lessons from CAPM is that we can minimize risk by diversification, but it is not “a free lunch” as 

the excepted return declines as well.  

Sharpe’s measure is opposed to Treynor and Alpha’s not calculated by Betas but by portfolio 

standard deviation. If we can keep our excess return stable  

while adding more assets to our portfolio, our Sharpe measure 

should increase, as diversification drives the total portfolio 

standard deviation down. The Sharpe measure is thus sensitive to 

breadth, and from the formula we see that it is also sensitive to depth.  

The Sharpe ratio seems to have an advantage when studying the measure’s ability to take both 

breadth and depth into account, which should make it a preferred measure. The Sharpe measure 

should have the greatest performance prediction power as it also takes breadth into account, so that 

it minimizes the uncertainty regarding the portfolio managers’ ability to pick the winner. If a 

portfolio manager does not change strategy, the Sharpe ratio should provide investors with the best 

tool for actual performance prediction. If we want to add a fund to an existing well diversified 

portfolio, the Treynor ratio or and to some extend the Alpha’s should be preferred as they measure 

performance against market risk.   

Another interesting aspect is how funds that are ranked identical by each measure are characterized. 

Again consider two funds I & II. If fund I has a higher Treynor ratio than the other we can make the 

following derivation: 
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Table 13 

Breadth Depth
Sharpe X X
Treynor X
Alpha X

CAPM measures sensitivity
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From the last expression we see that the Treynor and Sharpe ratio for two funds will be identical 

when the two funds have similar correlation to the market.  

We can make a similar derivation with respect to Alpha’s if we consider two funds, where fund I 

has a greater Alpha than fund II. 
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Thus, if Alphas and Sharpe provide the same rankings for two funds, the funds must have both the 

same standard deviation and market correlation.  

The data sample used is as previously discussed not very long which means that performance 

estimates obtained from the sample are based on risk and mean return approximations that can be 

far from the “true” risk and mean return with associated with the portfolios. These values will vary 

depending on what time is period used for the calculation and will depend heavily on the market 

conditions existing during the period.  

3.5.5 - Assumption shortcomings 
Another key aspect in performance measuring is to look at how well the underlying assumptions 

fulfilled. If the assumptions do not hold in a practical setting, the models’ prediction power will be 

limited or coincidental and will be reduced to a theoretical measure, which does not tell us anything 

about future performance. As a result it becomes important to look at the shortcomings of the 

essential risk measures.  

Risk is perceived differently by different investors, and trying to get consensus about risk is very 

cumbersome if you want to cover a large variety of investors. Risk often depends on the portfolio 

characteristics and purpose as well as on the institutions or individuals that hold the portfolio. 

Pension funds have great liabilities to the pension owners, and failure to meet these liabilities is a 

key risk for pension funds. For the asset manager whose performance is often compared to a 

benchmark, risk might be better measured as deviation from a benchmark. As talked about earlier, 

statisticians consider risk as potential deviation from the mean. As focus in this thesis is on the 

private investor and the tools he or she can apply when measuring investment funds’ performance, 

risk should be considered from the perspective of a private investor and not an academic window.  

A main concern for private investors is that they get the optimal return for the money invested, and 

it is natural that investors look at what return could have been obtained if the funds were invested 
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differently. Most private investors will expect to get a return above some very safe and almost risk-

free investment. In Denmark mortgage bonds and government bonds are considered almost risk-

free, and setting a target equal to what could have been obtained by investing in these bonds is a 

good target for a minimum return required by private investors in Denmark.  

In practice the previous years’ rising Scandinavian stock market might have lifted the actual target a 

bit higher for most investors, but the key issue when talking risk is not where the target is set, but 

the probability of missing the target. Setting a higher target, will ceteris paribus, increase the 

probability of not making that target, at least in the long run. There are different targets depending 

on the investors’ time horizon. If the current overall trend is good, investors expect a high return in 

the short run, but even private investors know that good times do not last forever and will have a 

lower long run target. As targets vary according to time horizons so will the probability to meet the 

targets. Investors might consider different risks acceptable according to what time periods they look 

at, or adjust return targets, so that risk is the same for all time horizons.  

As seen in the risk measures presented earlier, volatility can be calculated differently and volatility 

is not a unique measure. Often volatility is calculated as standard deviation from the mean (σ) or 

variance around the mean (σ2) 
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From the formulas above we see that one can easily calculate risk as standard deviations for a 

benchmark or target return simply by substituting the mean return with the benchmark or target 

value. The corresponding statistical measures for continuously compounding returns can be derived 

by converting simple returns into continuously compounding returns via the log function and taking 

the arithmetic average of the log-return. For the remainder of the volatility discussion I will 

however continue using the simple return universe where needed, as it is more intuitive for most 

investors.  

Volatility can easily be calculated and most investors grasp the concept, that it measures how 

consistent a series of historic return has been. In addition it seems intuitively correct for most 

investors that the more consistent previous returns have been, the higher is the probability that 

investors will receive the same return in the future.  

Even though volatility is based on well known and accepted statistical measure, it does have 

shortcomings as a risk measure. One of the draw backs is the assumption about symmetric returns, 
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which means that both positive and negative deviations from the mean are equally penalized. If the 

return distribution follows the commonly known normal distribution, this assumption is fine, but in 

practice returns are not symmetrically distributed34.  

Unsymmetrical distributions are more common among funds that apply active and dynamic 

portfolio strategies. This is also the case with the investment funds, as the JB statistics calculated 

earlier revealed, that the hypothesis about normally distributed returns was rejected for all funds 

except ABF.  

One way to grasp how active and dynamic strategies create unsymmetrical returns is to look at 

strategies that enforce loss limits. Loss limits can be made with various hedge instruments. The put 

option is intuitively interpretable as it allows the option holder to sell the underlying asset at a fixed 

price. Losses will never fall below the loss given by the put exercise price. The return distribution is 

thus forced to be asymmetrical as there are no limits on upside returns. Besides, leading to 

asymmetric return distributions (skewness), many of the trading strategies applied by funds and 

portfolio managers lead to fat tails as well (kurtosis).  

Another criticism is how relevant the dispersion around an average is, seen from an investors’ 

standpoint. Volatility can as previously explained be calculated around a target return or benchmark 

value, which fits investor expectations better. Calculating volatility around other measures than an 

average will however most commonly lead to asymmetric distributions, as there are no reasons why 

returns should be symmetrically dispersed around an externally enforced value that has nothing or 

little to do with the return. A stronger criticism is that volatility is a measure of both upside and 

downside risk. Most investors will not mind if their portfolio gives a higher than expected return, 

and only worry about the risk of a loss. A measure that only takes downside risk into account would 

fit investor needs better. A third thing that volatility does not take into account is that investors 

often weigh losses higher than gains, or put in other words, they are more averse to losses than they 

are fond of gain. The prospect theory, as this theory is also known as, puts different weights to 

different outcomes when describing the utility investors try to maximise when investing their 

money. When a heavier weight is put on negative returns, a symmetrically distribution does not fit 

investors’ risk perceptions. The volatility measure gives the same weight to deviations above and 

under the mean return. The volatility measure does not go well in line with the investors’ utility 

maximization where deviations about an average return or any other threshold are given a lower 

weight than deviations below the threshold. 

                                                 
34 Lhabithant (05). P. 249, 
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3.5.6 - CAPM Performance results 
The previous section explained the CAPM performance measures; their individual differences and 

some of their shortcomings. The measures are applied in the following section to evaluate the 

funds’ performance and the ratios’ ability to actually explain performance.  

The FT World Index has been chosen as the market index. This index does, as previously covered,  

not have the same characteristics as the funds as it is an all equity index. Most of the funds are 

promoted as equity investments, and the all equity index has been chosen as it represents a market 

alternative to a world equity portfolio. This is what private investors could have obtained if they had 

chosen the market portfolio, and not the funds’ “special equity” solution.  

The optimal index should have both a bond and equity part and be geared. Such an index would 

also lack some of the characteristics the funds have. The gearing level is usually static in a 

leveraged benchmark and the funds have different gearing levels, and their gearing level changes 

over time, as it is part of the dynamic strategy applied by the funds. Some of the funds also hold 

different kinds of other assets and derivatives which again distinguish their characteristics from 

those of a geared bond-equity index with no derivatives. The funds’ investment universes are so 

different that I have not been able to find an index which is a better market representative than a 

global equity index. An index provider could probably construct one, but that is not a suitable 

solution for private investors, as it is very costly. The FT World Index is accessible and represents 

the equity universe in which most the funds invest. LimiTTellus is a fund of fund but the underlying 

equity in the Formuepleje funds in which LimiTTellus invests, is world equity.  

SCD’s market is limited to Scandinavian small cap equity, which is why two sets of ratios have 

been calculated for this fund. Using the same market index for SCD and the other funds makes it 

easy to compare absolute performance, as this gives the same parameters in the performance 

measures. It is however equally, if not more, important to look at how SCD has performed against a 

small cap index. Comparing funds against their style benchmark enables the investor to see how 

good the fund manager actually is at applying the selected strategy. If FT World is used as market 

portfolio for SCD, when calculating the Treynor statistic, it shows how well SCD performed 

compared to global equity. It tells investors if the small cap strategy represented by SCD has 

obtained the same performance as the other funds. When a small cap index (Copenhagen KFMX35) 

is used as benchmark investors can actually see how well SCD has applied the small cap strategy. It 

shows how skilled the manager is, which is what investors want to know if they are to decide 
                                                 
35 The Copenhagen KFMX has been chosen as the small cap market index as this fits the fund’s original limitations and 
the fund is still mainly invested in Danish small cap equity.  
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between two managers. If SCD has underperformed the global equity index, but outperformed the 

small cap index, it shows that SCD has applied its strategy well, but that the market was not 

favourable for small cap equity. Investors can use this information if they believe small cap equity 

will become interesting at another time. Using the right benchmark enables investor to judge the 

actual skill of the fund manager and not just how well the strategy works in a global setting.   

The graph below shows the Alpha, Sharpe and Treynor measures for all the funds36. I have included 

the Beta measure as well, as it is closely linked to the CAPM performance measures and explains 

some of the variations in the ratios.  

Beta values range from 0.33 (Optimum) to 2.39 (Penta) and are all significantly different from 037. 

Beta for the Formuepleje funds rises according to how much gearing they are allowed to take, 

which is well in order with theory.  The gearing acts as a multiplier and the higher Beta values 

indicate that the funds with gearing tend to be more volatile. Funds that lower their gearing by 

selling bonds, when trying to meet a solvency demand in a bear market, will increase their Beta, 

which is the opposite of what investors seek when equity prices fall. It is however interesting to 

notice that Optimum has a Beta below 1, while the other Formuepleje funds have a Beta above 1.  

There is no gearing in Optimum, and the bond element in the portfolio dilutes the total Beta as an 

equity index is used as the market index.   

The SCD’s Beta is closest to 1 when FT World represents the market, which is unexpected as we 

would expect returns to be more correlated to return from a local small cap index than from a global 

index. The result is however reversed when we look at daily returns, which indicates that the result 

for the monthly returns is a coincidence. The fact that the Beta is closer to 1 when using the world 

index can however be explained with the fact that standard Beta does not take the additional risk 

associated with company size into consideration. Another indication that it is a coincidence Beta is 

closest to 1 when using the FT World index for estimation, is that both Betas are not significantly 

different from 1.  

It should also not come as a surprise that funds with a diversified portfolio and gearing have a 

higher Beta than SCD.  A statistical test on the Beta values reveals that is only for Optimum, Epikur 

and Penta that we can reject the hypothesis that Beta values are significantly different from 1. Most 

funds do seem to be moving more or less at the same pace and direction as the market index. 

Alpha values range around zero with both negative and positive values. Safe has the highest Alpha, 

but SCD has a higher Alpha when compared with KFMX. P-values reveal that we cannot reject the 
                                                 
36 All measures including measures based on daily figures are shown in the appendix C. 
37 P-values from the regressions are shown in appendix C. All p-values are well below 0.05. 
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hypothesis that the Alpha values are different from zero. GR Vision has a negative Alpha value 

which is significantly different from zero at the 10% level, indicating that it has underperformed, 

but with some statistical uncertainty. SCD Alpha value is significant at the 15% level when 

measured against KFMX, indicating that there is some outperformance compared to the small cap 

market, while there is no clear evidence when comparing with the global equity market. 

Graph 09 

 
The regressions used for Alpha and Beta estimation do not have a very high explanatory power (R2) 

LimiTTellus’ regression has the highest R2 as 79.7% of the funds excess return (rp-rf) can be 

explained via the market model as proposed by Jensen. 5 regressions have an explanatory power 

below 50%.  Adding the quadratic timing term to the model increases the explanatory power for all 

funds except SCD so that only 3 funds (ABF, Formueinvest and SCD) have an explanatory power 

below 50%. SCD’s strategic focus is not as dynamic as the strategies which the other funds follow. 

SCD’s strategy has an element of stock picking and their strategy does not allow them to move out 

of its investments and into cash in bear markets to the same extend, the other funds can lower their 

gearing, move from equity into other asset classes etc. etc. Hence, it also makes sense that the SCD 

regression does not benefit from adding a time element38. 

The multiple regressions suggest that the fund managers have been bad at timing their portfolio 

composition as all Gamma coefficients are negative. The multiple regressions do however not 

provide statistical sound evidence for all the funds. The multiple regressions do not provide very 

significant (p-values below 5%) Alpha values. Alpha for Safe is significant at the 10% level, while 

Alpha values for the other funds have much higher p-statistics. All Betas are significant and 6 funds 
                                                 
38 Statistics obtained with the multiple regressions can be found in appendix C. 
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including Safe have significant Gammas at the 5% level. ABF is however the only fund with a 

positive Gamma, but the coefficient is not significant, with a p-value at 0.83. If Gamma is zero, the 

estimated relationship is linear, and the regressions indicate that the many managers have not 

displayed any or displayed bad timing skills. 

All Sharpe ratios are negative, indicating that investors could have earned a higher return by 

investing in a risk free asset. This is not extraordinary considering the bear markets during the data 

period. The bear markets are confirmed by the negative Sharpe ratios for both the FT World Index 

and KFMX. Negative Sharpe ratios are not easily interpreted. A Sharpe ratio that is less negative 

only due to a higher standard deviation should not be preferred to more negative Sharpe ratios from 

funds with the same excess return but a smaller standard deviation. The box below exemplifies this 

dilemma. The ranking is clear in a bull market, where portfolio I which has the lowest standard 

deviation is preferred. Portfolio I also has the most negative ratio in a bear market, but it has the 

same return and a lower standard deviation, so it should be preferred by the risk adverse investor 

even though the Sharpe ratio provides another ranking. 

Table 14 

 
We see from the graph below, that show Sharpe ratios compared to standard deviation, that one 

cannot conclude that SCD has a better Sharpe ratio than Pareto, as it also has a higher standard 

deviation. SCD should however be ranked higher than Merkur, Safe, ABF, Epikur, Penta, 

Formueinvest, and Kapitalpleje as it has both less negative Sharpe ratio and a lower standard 

deviation. If we apply this analogy, Pareto has also performed better than most of these funds and 

Safe has performed better than ABF, Epikur, Penta, Formueinvest and Kapitalpleje.  

The difficulties with the Sharpe ratio, lead to the conclusion, that the ratio cannot be easily applied 

in bear markets and does not provide a unique ranking for the chosen data period.   

In a bear market the Treynor ratio has the same disadvantage as the Sharpe ratio. A higher (less 

negative) Treynor ratio should not be considered better if it is only due to a higher Beta value. SCD 

seems to have the best Treynor ratio as it has a ratio which is less negative than most funds and has 

relative low Beta value compared to funds with the same Treynor ratio. Treynor for SCD when 

using KFMX is a bit more negative, but the Beta is also lower. Optimum has a more negative 

Portfolio I Portfolio II Portfolio I Portfolio II
Portfolio return 6,2% 6,2% -6,2% -6,2%
Portfolio standard deviation 0,25 0,5 0,25 0,5
Risk free return 4,50% 4,51% 4,51% 4,51%
Sharpe ratio 0,068 0,034 -0,428 -0,214

Bull market Bear market
Sharpe ratios in bull vs bear markets
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Treynor ratio than many funds, but it also has a Beta value that is substantially lower. Optimum 

should thus not be ignored when selecting a fund. 

Graph 10  

3.6 - Alternative risk-reward measure 
Risk is as mentioned a key component when measuring performance. Arguments against the use of 

standard deviation, have led to alternative risk and performance measures. A key to understanding 

performance is to know how the risk component is defined and calculated as the performance 

measures can tell different stories. Applying additional performance measures should give investors 

another view of how the funds have performed and give them a better fundament to make decisions 

on when they want to find the best asset managers. 

This section will first look at two risk alternatives to standard deviation in order to see how the 

performance measures, that are introduced afterwards, take risk into consideration. The funds’ 

performance according to the new measures will be explained and analyzed when the measures are 

introduced. This section should add new information to which fund had the best performance during 

the data period and show the reader that there are valid alternatives to the CAPM performance 

measures.  

3.6.1 - Downside risk 
An alternative measure to the volatility measure that we have been looking at so far is the downside 

risk measure that focuses on the variability of underperformance. Downside risk is a parallel 

measure to the standard deviation volatility measure, but measures risk of receiving a return below 

the expected return. Usually it is not calculated around a mean return but around a pre-specified 

target rate (r*), and as a result it takes into account that many investors are not interested in beating 

an average return but rather a specific target or benchmark value.  
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n- is the number of observations below the target rate. 

As the risk calculation is now based on a pre-specified target, it is essential for investors to know 

what this target is and how it has been established, so they can evaluate whether or not the target 

rate satisfies their requirements. This is very essential as the choice of a specific target rate has great 

influence on the measure and hence on the accuracy and stability of the measure. Stability concerns 

how the downside measure changes when the target rate changes. Changes in a stable downside risk 

measure will be infinitesimal as the target rate varies.  

Downside risk is not a new invention, but has its roots in semideviation, which is when the target 

rate is the average return. Semideviation, thus, measures the downside risk for a return series with 

normal distribution attributions. Markowitz considered semideviation when he laid the ground for 

his groundbreaking portfolio theory, but did not apply it as it required computer power that, 

however miniscule it may seems to day, was not easy to get hands on in the 1950’s.  Another reason 

is that semideviation does not add new insights to relative risk as it is proportional to volatility39.  

Two of the most common values for the target rate, besides average return, are 0 or a moving target 

like a corresponding market index or the risk-free rate. The downside risk measure captures the 

variability in negative returns when the target rate is set to zero. This is useful for very risk-averse 

investors, who cannot afford to lose money. Market index’ and benchmarks are often used when 

evaluating portfolio managers as the measure now capture the variability below the target that the 

portfolio manager is supposed to beat. Risk-free rates and other fixed rate measures useful for 

pension funds and other investors that require a specific return in order to meet their liabilities. One 

of the advantages of the downside measure is that it can be altered so that it fits investors’ needs. 

For pension funds that would be to have a measure that captures the risk of not being able to pay out 

the promised pension return to the pension holders.  

Even though it may seem more intuitive only to calculate the downside risk, this measure is not 

widely used. One of the reasons is that downside risk, does essentially not add any new information 

and, many practitioners have thus also stuck with the more academically embraced volatility 

measure. Another reason is that downside risk can be calculated in numerous ways and not just the 

                                                 
39 Lhabithant (05), p.250. . 
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one presented above40. Results can differ according to how the downside risk is calculated and the 

measure requires that the interpreter is able to understand the different methodologies and how the 

result is affected by the different methodologies. 

3.6.2 – Value at Risk and Conditional Value at Risk 
Another way of measuring the risk of a loss is the Value at Risk measure (VaR). VaR is closely 

linked to the concept of shortfall probability which measures what the probability of getting returns 

below a pre-specified target (r*) is. 

Risk = P(r) = Prob(rt,t+1 < r*) 

Again the target rate can be either static (e.g. a fixed predefined rate) or stochastic (e.g. risk-free 

rate or market index). The shortfall risk measure does not give an absolute value, but rather a 

relative value depending on the target rate. Thus, it also suffers from some of the same 

disadvantages as the downside risk measure. Shortfall risk is often presented as a loss amount that 

investors can expect to lose at a given probability. E.g. if we think there is a 5% risk of the worst 

possible outcome where we will lose DKK 10.000, the expected shortfall at the 5% confidence level 

is DKK 10.000. VaR determines the maximum amount an investor can lose under a specific time 

horizon. E.g. “With a one year horizon and with 90% certainty then the greatest loss you can get by 

investing in our fund is approximately 7,5%”41. VaR is often presented as an amount loss based on 

initial wealth (W0) and not as a percentage loss as in the example given.  

VaR = -W0 * (1+rmin) 

Rmin is the value of returns defined by Prob(rt,t+1 < r*) ≥ P. Where P is the probability, at which we 

can expect to obtain the loss. A simpler formula but less intuitive can be given when we set the 

confidence level to α and qα to the α-quantile of the profit loss distribution that can be derived from 

an observed return time series. 

VaRα = qα 

The expression above can be hard to facilitate into something useful in practise. Two methods often 

used for calculating VaR are bootstrapping and Monte Carlo simulation42.  I have chosen the 

bootstrap method for VaR calculations in this thesis as this method can be rather easily applied on 

small data sample. In this thesis VaR is calculated via bootstrapping. With bootstrapping a certain 

number of return series are randomly extracted from an original sample, to get enough return series 

                                                 
40 The formula for the downside risk used is similar to the one Markowitz proposed as an alternative to standard 
volatility. Adams, Booth, Bowie & Freeth (03), p. 264 
41 IPO pospectus for Formuepleje Merkur, p. 20. 
42 The bbootstrapping and Monte Carlo simulation calculating methods are briefly explained in appendix E. 
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to conclude what the worst possible return would have been when picking 1%, 5% or 10% of the 

worst series. This approach to calculating VaR is rather intuitive and helps explain what VaR 

actually measures, which is another reason why VaR has been calculated with the bootstrapping 

method. 

VaR is a widely used risk measure within the banking industry, but has not been adapted to the 

same extend in hedge funds43.  VaR is affected by the portfolio composition and has to be 

recalculated every time an additional investment is made or sold off and when the strategy changes 

etc. If VaR is not recalculated, the estimate loses its accuracy. We know from our bootstrap and 

Monte Carlo simulation estimating techniques, that estimating a proper VaR value requires a 

significant amount of return data. Thus, it becomes very cumbersome to estimate a new VaR every 

time a portfolio is adjusted.  

Portfolio managers always know how the fund is composed, while investors may only learn about 

larger changes and portfolio composition in monthly, quarterly or annual reports. This adds 

insecurity to the measure, as investors will have a hard time controlling portfolio managers’ 

calculations or making their own accurate estimates. The disadvantage is even more significant for 

fund of funds, since investors have to keep track of even more portfolio strategies.  

Another flaw with VaR as risk measure is that it is not sub-additive, which means that if you have 

10 funds with the same VaR then you would expect a fund of funds with the ten portfolios to have 

less risk due to further diversification. This is however not the case for VaR and thus it does not 

match the properties we generally associate with risk. Expected shortfall is on the other hand a 

coherent risk measure.   

An alternative VaR measure is the Conditional Value at Risk measure (CVaR) also known as Tail 

VaR, Mean Excess Loss, Mean Shortfall or Expected Shortfall. Where VaR shows the loss that 

investors with a certain probability will not excess, then CVaR is the conditional expectation above 

that loss. CVaR is the loss (L) investors can expect at the confidence level α given the loss is equal 

to or larger than VaR44. 

[ ])()( LVaRLLELCVaR αα ≥= , ∫−
=

1

1
1 CVaR

αα
dpq p  

As CVaR is the loss beyond VaR we can say that VaR is the maximum loss given a non-extreme 

tail event and CVaR is the expected loss given a tail event. 

                                                 
43 Tran (06), p. 214. 
44 Alexander and Baptista (03). 
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CVaR has many of the properties that VaR is lacking. It is both sub-additive and convex. The latter 

meaning the risk of any diversified portfolio is not greater than the weighed sum of the risk of the 

individual portfolio components. CVaR can also be used for portfolio optimization via linear 

programming, which is done by minimizing CVaR45. As CVaR can be used for optimization it can 

also be used in return-risk performance analysis. As minimal CVaR becomes optimal, we can 

compare return-CVaR ratios across different portfolios to find which portfolios have displayed 

superior performance.  

Estimating CVaR is not straightforward as only a few analytical formulas have been developed46. 

Estimation can however be carried out in a similar way to how VaR can be derived from 

bootstrapping and simulation. The difference between the 95% VaR and 95% CVaR when 

calculating the risk measures via bootstrapping is, that CVaR is the average of the 500 worst return 

series from the 10,000 series sample already bootstrapped for VaR estimation.  

3.6.3 - Tracking Error and Information Ratio 
Sharpe revisited his performance measure in an article in 199447. In his article “The Sharpe Ratio” 

he defined another Sharpe Ratio also better known as the Information Ratio (IR). IR measures 

performance with respect to a benchmark. 

I have touched a bit upon this possibility earlier when suggesting that standard deviation could be 

calculated around other measures than just the mean. The measure for standard deviation around a 

benchmark is also called Tracking Error (TE), as it is often used to measure how well portfolio 

managers perform against a benchmark.  
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As can be seen from the formula above TE can also be calculated as the linear distance between the 

fund returns and the benchmark returns. A positive linear TE value indicates that the portfolio 

manager has outperformed the benchmark, while a high quadratic TE only indicates a large 

deviation from the benchmark. The quadratic TE is not as easy to interpret as the linear TE, which 

has made the linear TE a favourite among practitioners.  Investors should be cautious when they see 

performance measures involving the use of TE, as TE can be calculated in more than the two 

                                                 
45 Rockafella & Uryasev (00) 
46 Dowd (02) 
47 Sharpe (94) 
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methods suggested above. TE can also be expressed in terms of mean absolute deviations (MAD) 

and downside risk (σd)48. 

Being a true academic Sharpe used the quadratic TE in his article. Unless anything else is stated, TE 

will refer to the quadratic TE in the remaining part of this thesis. Sharpe defined IR as the 

differential return between the portfolio and the benchmark with respect to TE. 

TE
rr

(IR) ration Informatio benchmarkp −=  

Based on the formula we can conclude that portfolios with a high IR should be preferred to 

portfolios with low IR. However, we can also see that IR will have the same disadvantage as the 

Sharpe and Treynor ratio if the funds do not outperform the benchmark. As discussed earlier a 

world benchmark is the best fit for the funds, beating the benchmark is equivalent to beating the 

market. 3 funds, Optimum, Pareto and SCD have beaten the market during the data period, and 

SCD have outperformed both the World index and the KFMX.   

Graph 11 

 
LimiTTellus has the lowest TE, and has not outperformed the marked. Optimum has the second 

lowest TE and the highest IR, which makes it favoured over the over funds. SCD’s IR is a bit higher 

than Pareto’s, but it also has higher TE. SCD’s excess market return compensates for the larger TE 

but investors should still be aware about the noticeable difference in the TE.  The overall difference 
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between the three funds with positive IR’s is not very big and even though the IR ranking favours 

Optimum, it does not seem a very significant difference. 

SCD has a very high IR when compared to the KFMX. Some of the other funds would however 

also beat the KFMX, but this benchmark can only be considered a market representative for SCD. 

We can conclude that SCD has performed well in the small cap market, but there is no evidence of 

outperformance when considering SCD as an alternative to the other funds.  

3.6.4 - Sortino ratios and Sharpe-VaR ratios 
In the 1980’s Frank Sortino, professor emeritus at San Francisco State University and director at the 

Pension Fund Institute revisited performance measurement with a downside risk perspective. Frank 

Sortino pioneered downside risk portfolio optimization together with Brian M. Rom. They 

developed the Sortino ratio, which Brian insisted was named after Frank. The Sortino ratio replaces 

volatility in the Sharpe ratio with downside risk (σd). Recall from earlier that downside risk is 

calculated around a pre-specified target often called minimum acceptable return (MAR). Thus, what 

is of interest is the excess return above MAR with respect to the downside risk. 

d

P

d

P

σ
MARr

σ
*r

Ratio Sortino
−

=
−

=
r

 

By using downside risk the Sortino Ratio only penalises return that falls below MAR. This is an 

important feature as most investors consider risk as the probability of not achieving their minimum 

acceptable return.     

Sortino ratio values are not directly comparable to Sharpe ratios even though the two ratios look 

alike. What are of interest, are not the absolute values of the Sortino ratios but whether they rank the 

funds in another way than the Sharpe ratio. We must look at the semi deviation example 

(MAR=Rmean) in order to make such a comparison, which will be done in the empirical section later 

on.  

Another abbreviation of the Sharpe Ratio is to substitute volatility with VaR or CVaR.  

CVaR
rr

or
VaR

rr fpfp −−
 

The Sharpe VaR Ratio (SVR) measures the excess return with respect to maximum loss that can be 

expected, while the Sharpe CVaR Ratio (SCVR) measures excess return with respect to the 

expected loss given an unusual event that results in a greater loss than VaR.  

Both versions can be used, but do not seem as intuitive as the Sharpe or Sortino ratio. The previous 

discussion concerning VaR and CVaR exemplified that CVaR is a coherent risk measure while VaR 
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is not, but the SVR is still more intuitive and interpretable than SCVR. It is however important to 

remember that these two ratios tell us something different about the portfolio, and are more 

informative together than separate.  

The SVR and SCVR can also be expressed with the VaR or CVaR ratio in the denominator. 

p,0

fp

p,0

fp

0,p,0

CVaR/V
rr

SCVR  and  
VaR/V

rr

CVaRratio CVaR and 
V
VaRratio VaR

−
=

−
=

==

SVR
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The VaR and CVaR ratio measures the risk with respect to the initial total portfolio value (Vp,0). 

The underlying idea is that you need to see the magnitude of eventual losses with respect to what is 

invested, since it is evident to most investors that you cannot lose more than you invest. Thus, a 

relative risk measure can be more interesting for some investors. The interpretation of SVR and 

SCVR remains almost the same when VaR and CVaR are substituted with the corresponding VaR 

and CVaR ratios, but could give different rankings. The numerical example below, where SVR1 is 

calculated with respect to VaR while SVR2 is calculated with respect to the VaR ratio, indicates 

how this is possible. 

 

Example 04 - Effect of an absolute and relative VaR measure 

 
The numerical example indicates that Fund B is preferred over Fund A when using SVR1 while the 

opposite is the case when SVR2 is used. All we can conclude from the numerical example is that 

Fund A has greater absolute risk while fund B has greater relative risk. 

The share size of the investment funds is so low that investors can decide the exact amount they 

want to invest in the funds. The initial value when investing in the funds should be the same and 

consequently there should be no difference between SVR1 and SVR2 rankings. One could use the 

initial value to calculate an absolute measure, but this does not add any new information to the 

investment decision when the investor can invest the same amount in all funds.  

Most of the Sortino ratios are negative which means that we once again have to interpret the results 

with care, as a higher ratio can be due to higher downside risk. Optimum, Pareto and SCD have 

Excess Return for both funds 4.0%
Fund A Fund B

Var 80,000 DKK 72,000 DKK
Vp,0 1,000,000 DKK 800,000 DKK
Var ratio 8.0% 9.0%
SVR1 5.0*10^-7 5.6*10^-7
SVR2 0.50                         0.44                         
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beaten the market during the period and have positive Sortino ratios when MAR is the market return 

turn (rm). Optimum also has a downside market risk slightly higher than Pareto, but is still preferred.   

The rm-Sortino for SCD when using the KFMX (not displayed in diagram49) is substantially higher 

than the other rm-Sortino. A clear indication that rm-Sortino ranks SCD as the best fund. The statistic 

tells us that SCD has been far better at applying their strategy than the other funds have been at 

applying theirs.  

Safe has the least negative Sortino ratio when measured against r0, but a higher downside risk than 

Optimum, Pareto and SCD that also have a r0-Sortino ratio close to -0,3. LimiTTellus has slightly 

more negative r0-Sortino ratio, but downside risk at the same level as the Optimum and Pareto. The 

r0-Sortino ratio is not as clear in its ranking as the market Sortino.   

This goes for the rf- Sortino ratio as well. Here Safe has the least negative ratio but also a noticeable 

higher downside risk than the 2 funds (SCD and Pareto) which have a rf-Sortino ratio close to Safe. 

There seems to be a general trend between the rf-Sortino ratio and the downside risk magnitude for 

the funds with the least negative rf-Sortino ratio. The suggested ranking when using the rf-Sortino 

ratio depends on the magnitude of the downside risk for the funds and we cannot conclude which of 

the funds have performed better when only looking at the rf-Sortino ratio.  

Graph 12  

When considering the 3 Sortino ratios together with the downside risk, it is the same 4 funds 

(Optimum, Pareto, Safe and SCD) that stand out as top performers. SCD has an advantage over the 

rest as it is favoured by the rm-Sortino ratio. Optimum is second ranked as it is second favoured by 

the rm-Sortino and has very low downside risk when measured against r0 and rf.  

                                                 
49 The rm-Sortino for SCD using the KFMX is not displayed in the diagram because it so much above the other ratios 
that it gives a less detailed diagram for the remaining funds. The diagram can be seen in appendix D 
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I have calculated VaR and CVaR for both a 1 and 2 year period. The two different periods can be 

used as indication of how robust the VaR and CVaR values are. The measures are not very robust if 

there is a significant difference between rankings in the two periods. The SVR and SCVR results 

will depend on the time horizon if the risk measures are not robust. The two measures rank the top 

and bottom fund in almost the same way. Adding another year does change the ranking a bit for the 

middle ranked funds, but the top and bottom ranked funds are the same. The VaR and CVaR 

measures are thus not very robust.  

Table 15 

 

 
Optimum has the lowest VaR and CVaR at all risk certainty levels, while Penta on the other hand 

has the highest VaR and CVaR. This makes good sense considering the leverage that these two 

funds can take on and this is also well in order with what I found out earlier when looking at Beta 

values, standard deviation and down side risk. So all risk measures do more or less give the same 

impression about the risk associated with funds.   

SVR and SCVR are calculated with 95% VaR and CVaR. The Sharpe ratios based on VaR (SVR) 

and CVaR (SCVR) rank the funds in a similar way to how they were ranked when using the risk 

Value-at-Risk and Conditional Value-at-Risk (1 year)

99% 95% 90% 99% 95% 90% 99% 95% 90% 99% 95% 90%
Optimum -27,8% -20,5% -16,6% -31,4% -25,0% -21,8% 1    1    1    1    1    1    
Pareto -58,0% -45,5% -37,7% -62,4% -53,0% -47,2% 4    4    3    4    4    4    
Safe -72,3% -59,9% -50,7% -77,0% -67,6% -61,3% 7    6    5    7    6    6    
Epikur -86,1% -76,2% -67,8% -89,3% -82,3% -77,1% 10   10   9    10   10   9    
Penta -92,2% -84,4% -77,1% -94,5% -89,2% -84,9% 11   11   11   11   11   11   
Merkur -70,6% -59,4% -52,2% -75,6% -66,6% -61,1% 5    5    6    6    5    5    
Limittellus -55,3% -44,4% -37,8% -59,4% -50,9% -45,9% 3    3    4    3    3    3    
AB Formue -72,1% -62,7% -56,7% -75,1% -68,4% -63,9% 6    7    7    5    7    7    
Formueinvest -85,5% -76,1% -69,1% -89,2% -82,0% -77,1% 9    9    10   9    9    10   
Kapitalpleje -94,4% -88,5% -83,8% -96,1% -92,0% -89,1% 12   12   12   12   12   12   
GR Vision -75,3% -64,9% -57,3% -79,0% -71,2% -66,1% 8    8    8    8    8    8    
SMC DK -50,5% -41,0% -34,9% -54,8% -46,9% -42,4% 2    2    2    2    2    2    

VaR CVaR VaR CVaR
Rankings

Value-at-Risk and Conditional Value-at-Risk (2 years)

99% 95% 90% 99% 95% 90% 99% 95% 90% 99% 95% 90%
Optimum -37,9% -29,1% -24,7% -41,4% -34,4% -30,6% 1    1    1    1    1    1    
Pareto -71,0% -59,7% -51,9% -75,2% -66,6% -61,1% 4    3    3    4    4    4    
Safe -83,9% -74,1% -65,8% -87,3% -80,1% -74,9% 5    5    5    5    5    5    
Epikur -94,6% -88,7% -83,6% -96,1% -92,3% -89,2% 10   9    9    10   9    9    
Penta -97,8% -94,2% -90,6% -98,5% -96,4% -94,4% 11   11   11   11   11   11   
Merkur -84,5% -76,1% -69,5% -87,7% -81,2% -76,9% 6    6    6    6    6    6    
Limittellus -69,0% -60,1% -53,7% -73,0% -65,6% -61,1% 3    4    4    3    3    3    
AB Formue -86,4% -79,4% -74,0% -88,6% -83,7% -80,2% 7    7    7    7    7    7    
Formueinvest -94,6% -89,6% -85,4% -96,0% -92,6% -90,0% 9    10   10   9    10   10   
Kapitalpleje -98,8% -97,0% -95,4% -99,2% -98,1% -97,2% 12   12   12   12   12   12   
GR Vision -88,0% -80,9% -76,3% -90,3% -85,2% -81,8% 8    8    8    8    8    8    
SMC DK -65,6% -55,3% -48,7% -70,0% -61,7% -56,8% 2    2    2    2    2    2    

Rankings
VaR CVaR VaR CVaR
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free rate Sortino ratio. The SVR and SCVR ratios also suffer from the negative ratios dilemma, as 

the excess return is still measured against the risk free rate that the funds have not been able to beat.  

Graph 13  

SVR and SCVR do not add much new information about the funds’ risk-return relationship. The 

VaR and CVaR do add new information on the risk associated with funds. VaR and CVaR increase 

substantially when leverage is increased and investors should take this into consideration when 

picking a fund. The SVR and SCVR could have provided different results if the magnitude of VaR 

and CVaR associated with the funds were substantially different from the risk statistic used when 

calculating the other measures. This does not seem to be the case.  

The numerator has been the excess risk free return in many of the performance measures. If these 

measures should have provided a different ranking, it should have been because the risk element in 

the denominator changed substantially. We see in the table below, that Optimum is the least risky 

investment for almost all risk measures. Even though the risk ranking does change a bit, the 

magnitude of the changes in the underlying statistics is not so large it has substantially effect on the 

performance ranking as well.   

Table 16 
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SVaR (2 years) SCVaR (2 years)

r* = 0 r* = rf r* = rm 
Formuepleje Optimum 1 1 2 1 1 3 1 1
Formuepleje Pareto 3 6 3 4 4 2 3 4
Formuepleje Safe 7 9 8 8 8 8 5 5
Formuepleje Epikur 9 11 9 10 10 10 9 9
Formuepleje Penta 10 13 11 12 11 13 11 11
Formuepleje Merkur 6 8 5 6 6 7 6 6
Formuepleje LimiTTellus 2 5 1 3 3 1 4 3
Alm Brand Formue 8 7 10 7 7 9 7 7
Kapitalpleje 11 10 12 9 9 11 10 10
Formueinvest 12 12 13 11 12 12 12 12
Gudme Raaschou Vision 4 4 4 5 5 6 8 8
Small Cap Danmark 5 3 6 2 2 4 2 2
Small Cap Danmark II N/A 2 7 N/A N/A 5 N/A N/A

CVaRTE

Risk ranking
Downside riskStd. 

deviation Beta VaR
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3.7 - Omega ratio and upside potential ratio 
The last concept I want to explore within the risk-reward measures is statistics that measure past 

performance in a forward looking dimension. The two measures, the upside potential ratio (UPR) 

and the Omega measure, both work with this dimension.    

Both measures discard the normally distributed returns assumption. As shown earlier mean and 

variance only captures all the risk when returns are normally distributed, as consequence there is 

need for a measure that can work under circumstances where returns are not normally distributed.  

3.7.1 - The Omega ratio 
The Omega ratio is an approach which is also built on the actual observed return distribution and 

not on a predetermined distribution with nice attributions. The Omega ratio can be used on all assets 

no matter how the returns are distributed, which is a clear advantage compared to the CAPM 

measures. With this property, skewness and kurtosis are also taken into consideration when 

measuring the performance. 

Omega is defined around a MAR, and is the probability weighted ratio between the returns above 

and under the threshold. This is illustrated in the diagram below, where I1 is the area below the 

cumulative return function and to the left of the threshold. I2 is the area above and to the right of the 

threshold.   

Graph 14 – Omega and the cumulative return function 

 
The mathematical formula for Omega can be derived when looking at the diagram with cumulative 

return function, F(r). We see that I1 is equal to the area below F(r) from the lower bound of the 

distribution (a) to the threshold (r*), and that I2 is equal to the area above f(r) from r* to upper 

bound (b). 
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The return distribution from where the cumulative return function has been derived has a mean 

equal to 0,1%. When you look at the Omega function you should be able to see that Omega is equal 

to 1 at this point, which is a general property of the Omega function. A nice attribution of the 

Omega function is that one does not need to estimate an exact formula for the cumulative return 

function, but can estimate Omega as long as there is a return series. This is true because the 

following relationship can be proven50. 
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If investors have a more-is-better preference, which seems reasonable for the profit maximizing 

investor, the Omega function can be used as a performance measure. Given this and a threshold 

investors will simply prefer the investment with the higher Omega, as a high Omega measure 

indicates that there is a higher density of returns to the right of the threshold than to the left. 

Omega functions from two different assets might cross each other, and even more than once, 

indicating that after a given threshold, investors will change preferences between the two assets. 

This is a concept that is not seen when using other measures, but it has a rather intuitive 

explanation. Take a look at the two distributions below. Both distributions have the same mean, 2, 

but clearly distribution b has a larger standard deviation. Thus, distribution a would be consistently 

preferred to b, if we were to rank these assets by the Shape ratio. This is not always the case with 

Omega, but it does not mean that volatility is not built into the function. Volatility can be read from 

the steepness of the Omega function. Higher volatility will lead to a less steep Omega function, or 

in other words, a steep Omega function indicates a lower possibility of extreme returns.   

If we set the threshold at 5, we see that distribution b has the greatest mass to the right of the 

threshold, indicating that the relative likelihood of a gain above our threshold is higher for asset b 

than for asset a. If the threshold is set at 0, asset b has a higher relative likelihood for a gain, and 

which is a reversed situation compared to the threshold at 5.  

For these distributions an investor will be indifferent when the threshold is set at 2, which is the 

mean for the two distributions. This is however only the case when you are looking at two 

symmetrical distributions with the same means.  

  

                                                 
50 Kazemi, Schneeweis & Gupta (03)  
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Graph 15  

 
The Omega measure has some very nice attributions that initially make it attractive when 

considering performance measurement of the Danish investment funds. The funds can use 

derivatives and gearing in their portfolios, which gives non-normally distributed returns. Omega 

does  have an advantage compared to the measures that rely on the symmetry of the normal 

distribution. The size of sample period used is so small, that the return distribution does not appear 

to be normally distributed even though they might be in the long run.  

Optimum has the steepest Omega curve, indicating that the Omega measure rapidly declines as the 

threshold increases. Recall that Omega is the ratio of probability weighted gains to probability 

weighted losses. A flat Omega curve indicates that a fund is riskier (has a higher standard deviation) 

as the density of returns above and under the threshold does not change when the threshold changes. 

That Optimum is ranked as the least risky fund corresponds well with the descriptive statistics 

calculated earlier.  

A threshold at the risk free rate or at zero is intuitive for most investors, but any random threshold 

can be chosen. Selecting the right threshold is important when measuring performance with Omega, 

as the funds can be ranked differently according to the desired threshold. The Omega function 

leaves investors with the possibility to evaluate portfolios at different thresholds, and they can 

decide their individual threshold according to their investment needs.  
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Graph 16 

 
Optimum also has the highest Omega value until around -0.4%, which indicates that Optimum is 

the preferred fund, if investors can tolerate a small loss. Optimum is the fund that has the highest 

probability of delivering a return above the -0.4% (daily return) threshold. If investors have a 

positive threshold, indicating that they want to have the highest probability of a positive return, then 

SCD is the preferred fund for thresholds below 1%. SCD has the highest Omega for thresholds 

between -0.4% and 0.9%. Safe is preferred for thresholds between 1.0% and 3.0%. Recall that we 

are looking at monthly returns. ABF and Formueinvest are the two funds with the most extreme 

monthly returns. ABF has the highest Omega when the threshold is 5% while Formueinvest has the 

highest Omega with both the 10% and 15% threshold. No fund is dominating the other funds for all 

thresholds, and the optimal portfolio according to Omega is based on the investors’ threshold. 

Graph 17 
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Optimum is the favoured fund if the threshold is set to the mean return for the FT World Index 

(0,66%). Investors looking for the fund which will most likely beat the market should as a result 

pick Optimum. The expected market rate for the period is however negative and investors should 

look at a threshold at zero or the risk free rate instead if they want threshold that indicate positive 

returns.  SCD is the preferred fund if investors are interested in earning a positive return (threshold 

at zero) and if investors are looking for the fund which most likely will beat the risk free rate (the 

average monthly risk free rate is 0,017%).  

The measure is not robust regarding changes in the threshold as the Omega ranking changes. The 

results show that the ranking changes when the MAR threshold is changed and we cannot conclude 

that one single fund is preferred by the Omega measure. The interpretation of the ranking depends 

on the argumentation for the threshold. There is valid argumentation for the 3 thresholds used 

above. A r0 threshold is for the investors that do not want to lose money. A rf-return threshold is for 

the investors that want a return above the risk-free return as they invest in a risky asset. The rm-

threshold is for the investors that require a return identical to what can be obtained from holding a 

market portfolio of assets with similar characteristics. Investors should use the threshold witch fit 

their needs, but should not neglect that additional information can be gained by looking at Omega 

measures with different thresholds. 

 An interesting observation is that the rm for this period is the lowest and only negative threshold.  

A lower threshold is associated with a higher risk aversion for the investor. Consider an extreme 

example where an investor wants to find the funds that have highest possibility of very high returns. 

There might be a few funds that have actually managed to obtain these very high returns and they 

will have a higher Omega measure. With the high returns also follow the possibility of very low 

returns, but the Omega measure remains high compared to the other funds due to a few moments 

above the threshold. The value of the Omega measure will typically be very low (below 1) at this 

level indicating that the possibility of getting a return above the threshold is less than getting a 

return below. High thresholds are associated with a lower risk aversion. The rm threshold thus 

represents a higher risk aversion than the r0 and rf thresholds in the chosen data. Optimum is 

preferred by the more risk adverse investors and SCD is preferred when the risk aversion declines.  

The more speculative investors will however prefer Formueinvest, as it is preferred for high 

thresholds. 

Omega is only above 1 for the r0 threshold, indicating that this threshold is the only where there is a 

higher possibility of getting a return above than below the threshold. This is a feature that most 
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investors require as there is little incentive to invest in a fund where the possibility of obtaining a 

return above a MAR is lower than obtaining a return below. An important conclusion to make at 

this point is that investors should not choose to invest in the funds if they require a return above r0 

or rf as the possibility of getting a return above these thresholds is lower than getting a return below. 

The possibility of not getting what is required is dominating.  

3.7.2 - The upside potential ratio 
The upside potential ratio (UPR) builds on the foundation of the Sortino ratio and measures the 

portfolio risk as downside deviation from the investors minimum acceptable return (MAR). UPR is 

also closely related to the Omega measure. The UPR measure capture the investor’s preference for 

volatility above the MAR as the downside deviation used for risk calculation only penalises 

volatility below the MAR. This should like the Sortino ratio make it preferred to CAPM measures 

as it is a better fit to investors actual perception about risk.  

The upside potential ratio is defined as:      

HPM1 is the higher partial moment of order 1. The numerator can be interpreted as the average of 

the returns superior to our threshold, the minimum acceptable return51. Another way to interpret the 

ratio is that is the higher partial moment of order 1 with respect to the normalized lower partial 

moment of order 2. The UPR is closely related to the Omega measure which was HPM1 in relation 

to LPM1.  

The section below investigates what the difference is between using the LPM1 and a standardized 

LPM2 in the denominator. First the concept of upside potential is investigated. 

The example below illustrates what upside potential is and how it is different from probability. 

The two funds have the same mean (expected) return, but fund 2 has a higher standard deviation. 

Fund 1 is above the MAR return in 8 of 12 month while fund 2 only beats the MAR in 5 months. If 

we assume data is representative of future returns, the probability of beating the market is highest 

for fund 1. Fund 2 on the other hand has a much higher potential. The average excess return above 

MAR is much larger for fund 2. In other word when fund 2 beats the market, it exceeds the market 

for more than fund 1 does. Fund 2 has a higher excess market return potential.  

  

                                                 
51 Mamoghli and Daboussi (08) 
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Example 05 

 
The UPR does not only capture investors’ asymmetric preference to volatility above and below a 

MAR. The ratio also captures that investors might have asymmetric preferences to small and large 

deviations from the MAR. The normative utility function introduced by Peter Fishburn52 indicates 

that investors should not like returns below their MAR and their aversion should grow the more the 

returns fall below the MAR. Investors are risk neutral with respect to return above the MAR. This 

theory goes well with the development of financial derivatives (e.g. options) that seek to protect 

investors from loses and leave them with upside possibilities.  

As mentioned above the UPR can be interpreted as the higher partial moment of order 1 (HPM1) 

with respect to the normalized lower partial moment of order 2 (LPM2). Farinelli and Tibiletti argue 

that the higher the order is, the higher is investors’ inclination (in the case of expected gains) or 

dislike (in the case of expected losses) for the extreme events53. In the case of the UPR, the order of 

the lower partial moment (2) is larger than the order of the higher partial moment 1). The UPR as a 

result captures that investors are risk averse with respect to loses and risk neutral with respect to 

excess returns.  

The Omega ratio used the LPM1 in the denominator and did not capture the aspect of investors’ 

asymmetric risk preferences. The UPR is a better fit for the investors’ actual risk preference. On the 

                                                 
52 Fishburn (77) 
53 Tibiletti and Farinelli (03) 

Minimum acceptable return 1,19%

Upside potential vs. Mean and upside probability
Fund 1 Fund 2 Upside F1 Upside F2

January 1,7663% 0,2396% January 0,5731% 0,0000%
February 1,2785% 6,1922% February 0,0853% 4,9990%
March 2,4193% 3,3465% March 1,2261% 2,1533%
April 1,2696% -0,4432% April 0,0764% 0,0000%
May 1,1437% -0,9886% May 0,0000% 0,0000%
June 1,9561% 5,2210% June 0,7629% 4,0278%
July -0,4177% 3,5856% July 0,0000% 2,3925%
August 2,9262% -1,2237% August 1,7330% 0,0000%
September -0,5552% -0,6159% September 0,0000% 0,0000%
October 2,3091% -1,9732% October 1,1159% 0,0000%
November 3,1612% -0,9519% November 1,9680% 0,0000%
December -0,0557% 4,8129% December 0,0000% 3,6197%
Mean 1,4334% 1,4334% Sum 7,5409% 17,1924%
Standard deviation 1,2457% 1,2457% Returns > MAR               8               5 
Potential 0,6284% 1,4327%
Probability 66,7% 41,7%
Source: Own calculations. Altered remake of example from www.sortino.com
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negative side, we have by moving up to the second order of the LPM, also moved away from only 

using the deviations for the obtained returns and into using quadratic deviations which is not as 

straight forward and intuitive for non mathematicians or statisticians. 

Sortino suggests using a style based analysis when applying the UPR. It has however not been 

possible to identify an index that represents the style used by the investment funds. I have as a 

consequence calculated the UPR measure as indicated by the formula above. 

Graph 18 

 
 SCD is the only fund with an UPR above 1. This indicates that SCD is the only fund with more 

upside potential than downside risk. Thus, it is the preferred fund when using the Omega measure. 

The distance between SCD and the other funds is considerably lower when using the market return 

as MAR in the UPR calculation, but SCD is still the preferred fund. The ranking does change for 

some of the funds when MAR is changed. This indicates that UPR is not robust when it comes to 

changes in MAR. Analysts and investors should not consequently interpret the UPR ranking 

without focusing on the considerations behind the chosen MAR as they hold part of the key to the 

final measure.   

3.8 - Performance conclusion 
The performance study shows that all funds have underperformed the risk-free return (rf) and most 

funds have also underperformed the market return (rm). Optimum, Pareto and SCD are the 3 funds 

that have outperformed FT World and SCD has also outperformed its comparable small cap index 

KFMX. The underperformance is not statistically significant, except for GR Vision, which has great 

impact on the performance measurements’ validity. Hypothesis tests showed that it was not possible 

to reject the null hypothesis that Alphas are equal to zero.  GR Vision has a negative Alpha 

0,0
0,2
0,4
0,6
0,8
1,0
1,2
1,4

O
ptim

um

P
areto

S
afe

Epikur

P
enta

M
erkur

Lim
iTTellus

Alm
 B

 

Form
ueInvest

K
apitalpleje

G
R

V
ision

S
m

allC
ap

UPR Upside potential ratio

r* = 0 (m) r* = rf (m) r* = rm (m)

74



 
 

indicating it has underperformed but we cannot compare the result to anything as the other Alphas 

are statistical insignificant.  

Most measurements are hard to interpret when there is no outperformance. A fund with a negative 

performance measure, but less negative than other funds’, can be the result of either a lower under- 

performance or a higher risk measure. In bear markets low risk might be preferable, but the 

measures tell investors little about how the risk will be rewarded when markets turn around, which 

makes it hard to draw any conclusions when measures are negative. The measures do not reveal if 

funds with little underperformance and low risk or funds with a larger underperformance and higher 

risk are more likely to have a high risk-reward ratio when markets turn around. A fund that has a 

performance measure at the same negative level as other funds, but has a higher standard deviation, 

has however displayed a poorer historic performance. The additional risk they have undertaken has 

resulted in an underperformance of greater magnitude, and their measures are just at the same level 

as the funds that are less risky. The additional risk has in other words not resulted in a better return.  

Pareto and SCD are preferred (not statistically verified) compared to most of the other funds when 

looking at Treynor and Sharpe ratios. They have beaten the market, and the other funds have either 

a higher risk associated with same underperformance or a greater underperformance associated with 

the same risk. Optimum has more negative Sharpe and Treynor ratios but also a smaller standard 

deviation. And it is not possible to conclude that Pareto and SCD are also preferred to Optimum.  

Optimum has an advantage over Pareto and SCD when emphasis is on deviations from a benchmark 

rather than the portfolio mean return. Optimum has a higher IR than SCD and Pareto which is the 

only two other funds with positive IR’s. SCD does however have a higher IR when compared with 

the small cap market indicating that it is relatively better at small cap equity than Optimum is at 

global equity.  

The Sortino ratios also makes Optimum stand out as a preferred fund. It has the least negative 

Sortino ratios, when measured against a zero rate and the risk free rate and the highest Sortino ratios 

when measured against the market rate. In addition Optimum also has the lowest downside risk. 

Again SCD have an outstanding performance when compared against the KFMX. 

Optimum has a considerably lower VaR and CVaR than the other funds, but the Sortino ratios 

based on these risk measure are not lower for Optimum. The SVR and SCVR measure do not 

provide a uniform recommendation. Safe has previously not been considered as one of the top 

ranked funds, but SVR and SCVR stands out as Safe is among the top 4 funds (w. Optimum, Pareto 
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and SCD) where a unanimous conclusion cannot be made. This is because VaR and CVaR measure 

risk in a way where Safe is ranked less risky than the previous risk measures has ranked Safe.  

The Omega measure stands out as a measure that is just as easy to interpret in a bear market as in a 

bull market. Another characteristic that makes Omega stand out is that it uses the actual returns 

received and not a predetermined distribution with nice attributions. This makes it easy applicable 

for the investment funds, as they do not have normally distributed returns. 

Omega is a measure that puts a higher emphasis on the upside potential than the other funds.   

Optimum has the lowest risk according to Omega, and is preferred by investors that can tolerate 

losses. Optimum is also preferred by Omega when the threshold is the FT World Index.  SCD is 

preferred by investors that have a threshold at 0% or the risk free rate54. Formueinvest is preferred 

when looking at the most extreme positive MAR thresholds around 10% and 15%. This is however 

only something investors with a low risk aversion should do. Penta has the highest Omega for large 

threshold when only looking at the Formuepleje funds. This is no surprise considering Penta use the 

same strategy as the other Formuepleje funds but has the highest gearing. Penta should as a result of 

the higher gearing have a higher density of very high returns, but also a higher density of very low 

returns. The beyond ordinary risk associated with gearing is not reflected in Omega when setting a 

high threshold. The reason for this is that Omega measures performance according to the density of 

returns and not the magnitude of returns associated risk. The geared funds will show extreme 

returns more often and they get a higher Omega for high threshold.  

The MAR threshold should vary between investors according to their risk appetite, but applying 

more than one threshold gives the investors further information about the funds. A high MAR 

correspond to low risk adversity and investors can use this information when looking at Omegas 

ratios with other MAR thresholds. The Omega measure also revealed that no funds have a higher 

possibility of getting a return above the MAR than the possibility of getting a return below the 

MAR when MAR is rf or r0. This indicates that the funds have not performed very well, and it 

makes them look very unattractive for investors as they per definition would like to obtain their 

MAR.  

The upside potential ratio (UPR) is similar to the Omega measure, but it also captures investors’ 

asymmetric risk preference to small and large deviations from the MAR. UPR uses LPM2 and not 

LPM1 as Omega and penalises negative deviations from the MAR more than positive deviations as 

they remain represented by HPM1.    

                                                 
54 Mean daily risk free rate 0,017%. Annual rate 6,4%. 
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SCD is the only fund with an UPR above 1, indicating it is the only fund with more upside potential 

than downside risk. SCD is above 1 for all MAR thresholds and SCD is thus the preferred fund by 

the UPR. SCD does however fall below 1 when rm is taken from the KFMX. This indicates little 

upside potential against the general small cap market. We can conclude that the small cap strategy 

has upside potential in relation to the global equity market, but one could find better small cap 

investments than SCD, as SCD has less upside potential than downside risk when compared against 

the KFMX. The Omega measure when using the KFMX as threshold did however reveal that SCD 

has higher possibility of getting a return above the KFMX than getting a return below.   

Table 17 

The table shows the ranking provided by the calculated measure. The results indicate that the 

measures which record performance as excess return in relation to rf (e.g. Sharpe, Treynor etc.) 

have not been very useful. These measures all turned out negative, and it is not possible to rank the 

funds without using additional information. The negative outcome is primarily caused by the overall 

downturn in the equity markets during the period, and is as such not caused by the fund 

characteristics.  The gearing used by the funds acts a multiplier on the negative return, but the funds 

without gearing have also obtained a return below rf. The measures inadequacy is hence primarily 

related to bear markets and not fund characteristics. 

The descriptive statistics showed that fund returns are not normally distributed. The CAPM 

measures have a weakness when measuring investment funds’ performance, as it is an underlying 

assumption that returns are normally distributed. Alpha is, due to the lack of excess return, the only 

CAPM measure that provides a ranking. The Alpha measure provides a ranking that is somewhat 

similar to the other measures, despite the fact that most Alphas are not statistically significant. The 

most noticeable is that Optimum has a rather low ranking compared to most of the other measures. 

Sortino
Alpha IR r* = rm r* = rm r* = 0 r* = rf r* = rm r* = 0 r* = rf 

Formuepleje Optimum 7 2 2 1 4 10 2 9 10
Formuepleje Pareto 4 4 4 3 3 3 3 3 2
Formuepleje Safe 3 5-13 5-13 4 2 2 6 5 5
Formuepleje Epikur 7 5-13 5-13 8 9 8 11 11 11
Formuepleje Penta 8 5-13 5-13 10 10 9 12 10 8
Formuepleje Merkur 5 5-13 5-13 6 7 5 7 6 3
Formuepleje LimiTTellus 6 5-13 5-13 5 6 6 9 4 6
Alm. Brand Formue 9 5-13 5-13 7 5 4 5 2 4
Kapitalpleje 12 5-13 5-13 11 11 11 8 8 9
Formueinvest 10 5-13 5-13 9 8 7 4 7 7
Gudme Raaschou Vision 11 5-13 5-13 12 12 12 10 12 12
Small Cap Danmark 2 3 3 2 1 1 1 1 1
Small Cap Danmark II 1 1 1

Performance ranking

Note 1: The performance measures Sharpe, Treynor, SVaR, SCVaR and Sortino ratios for r0 and rf  are all negative and it is not possible to
           make a ranking based on the measures alone. 
Note 2: The Omega and UPR ratios do require a suitable benchmark return when calculated. Results for SCDII is thus left out. 

Omega Upside potential ratio
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SCD, Pareto and Safe are however top ranked when using Alpha, as they also are when using many 

other measures.  

IR, which use TE (deviation from the benchmark) as a risk statistic, but still measures risk as both 

deviations above and under the benchmark return, provide the same ranking as the Sortino ratio, 

which only uses downside deviation from the benchmark as a risk statistic. The result is a bit 

surprising as the return distributions were skewed and downside risk provided another ranking than 

the TE. The absolute changes when going from TE to downside risk were however not of a 

magnitude that could change the performance ranking. Using downside risk as a statistic is more 

appealing to investors as risk most of the time is considered the risk of falling below a desired 

return goal, but this preference is not reflected in the performance ranking.   

The upside measures, Omega and UPR, are the only measures that provide a unique ranking for all 

the funds. These measures are the optimal choice when considering the available data. There are no 

underlying assumptions about return characteristics and the fund characteristics do not collide with 

the measures’ properties. There are no problems with validity, besides what has been mentioned 

about the length of the data period. 

SCD and Optimum are the preferred funds by Omega and UPR. They are also top ranked by many 

of the other measures. Omega and SCD are two funds that do not use leverage. The performance 

ranking indicates that the fund characteristics that distinguish the investment funds from mutual 

funds have not provided additional performance despite it opens for a broader spectrum of 

investment opportunities. The investment funds are not unique when it comes to performance. Both 

Omega and UPR showed that only a few funds have more upside potential than downside potential 

and taking the other results into consideration as well, investors should try to find fund 

opportunities that have more potential than risk and better performance.    
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4 Final remarks and conclusion 
The investment funds are characterised by different strategies. The most common strategy involves 

a leveraged portfolio solution consisting of a bond and a second riskier part consisting of global 

equity and to some extent other asset classes. The bond part is a bet on short and long term interest 

rates used to leverage up the portfolio and allowing for a larger position in the riskier assets.    

The portfolio solutions provided by the investment funds are not based on new concepts. Some of 

the strategies do however involve the use of instruments which cannot be used by mutual funds. 

The new mutual hedge funds can however use the same instruments and in term provide a similar 

solution. Other investment funds strategies include a small cap focus, speculation in bid/ask spreads 

and a pure stock portfolio hedged by options.  

The tax regulation was different when the investment funds were launched, and the fund 

construction did at that time encompass opportunities that could favour investment funds to mutual 

funds. Taxation, gearing and less legal constraints in general justifies the existence of the 

investment funds, as these elements allowed the funds to present portfolio opportunities which were 

different from the ones mutual funds could present went the investment funds were launched.  

The fundament for the tax scheme was removed during the period as regulation changed. Mutual 

hedge funds which have gained ground during the data period have many of the same opportunities 

as the investment funds. There is nothing today that makes the investment funds stand out as unique 

construction or solution that cannot be provided by other market participants, but the funds are a 

sound alternative to mutual funds. 

The funds’ returns are not normally distributed, which favour other performance measures than the 

CAPM measures, as these assume normally distributed returns. I suggested using TE, downside risk 

plus VaR and CVaR as alternative risk measures to the standard deviation and Beta that rely on the 

normal distribution assumption. Another problem with risk measures is that they use excess return 

as a performance drive. This makes them hard to interpret in a bear market where funds have 

negative return and underperform the risk free rate. I therefore introduced two ratios, Omega and 

upside potential ratio (UPR), that measure upside potential based only on the funds’ own return 

distribution. Omega and UPR were the only ratios that provided a unique ranking for all the funds 

and thus provided the best stand alone results.  

Omega and UPR does however also have inadequacies when it comes to measuring the funds’ 

performance. The measures should not stand alone. Different performance indicators and risk 

statistics are used in the performance measures, and they tell a different story. The best solution is 
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as result hereof to look at all the stories told. This provides the most nuanced picture of the funds’ 

performance characteristics and future capabilities.  

The investment funds have not performed well. Most of them have not managed to produce excess 

return to either the risk free rate or the market index. Optimum, Pareto and SCD all stand out as 

they have excess market returns and are favoured by the risk and performance measures. The upside 

potential is however limited for these funds as well. SCD is the only fund with more upside 

potential than downside risk. The fund has however less upside potential than downside risk when 

using KFMX market return as the minimum acceptable return threshold.  The result indicates that 

there is a potential in Danish small cap equity, but the fund does not have greater potential than 

general market risk. There are better small cap alternatives than SCD in the market.  

Another key finding is that the performance rankings prefer the funds (Optimum and SCD) that use 

a simple strategy that can also be used in mutual funds. The fund characteristics that distinguish the 

investment funds from mutual funds have not provided additional performance despite it opens for a 

wider spectrum of investment opportunities. The investment funds’ performance has not provided 

proof of a unique product. 

Investment funds are not a unique investment opportunity for private investors. 

The investment fund characteristics that once held unique opportunities for the private investors 

have been diluted by a new tax regulation and the introduction of mutual hedge funds with the same 

investment opportunities as the investment funds. 

 It is important to consider as many measures as possible as the measures tell different stories 

according to how they measure performance. The measures also provide different rankings for the 

funds, so relying on one measure alone would give insufficient information. The upside measures, 

Omega and UPR, provided the most unique ranking as they both matched the investment funds’ 

characteristics and could be easily applied despite the bear market situation.  

SCD and Optimum were in most cases the preferred funds, but only SCD has upside potential. This 

was however mainly due to another investment universe as SCD did not have favourable upside 

potential in relation to the general Danish small cap market. This leads to the conclusion that the 

data did not provide evidence for a unique performance or indications that investment funds are a 

unique product.  
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Abbreviations 

The most common abbreviations used in the thesis are listed below. 

Gudme Raaschou Vision  GR Vision 

Alm. Brand Formue  ABF 

Small Cap Danmark  SCD 

Formuepleje Optimum  Optimum 

Formuepleje Pareto  Pareto 

Formuepleje Safe  Safe 

Formuepleje Epikur  Epikur 

Formuepleje LimiTTellus  LimiTTellus 

SparNord Formueinvest  Formueinvest 

SparNord Kapitalpleje  Kapitalpleje 

 

Upside Potential Ratio  UPR 

Value at Risk  VaR 

Conditional Value at Risk  CVaR 

Sharpe VaR ratio  SVR 

Sharpe CVaR ratio  SCVR 

 

Capital Asset Pricing Model CAPM 

Security Market Line  SML 

Limited Liability Company LLC 

Public Limited Company  PLC  

PBV   Price Book Value 
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Appendix A – Calculations 
 

All calculations are made in Excel. Please review the attached Excel for the exact calculation setup. 

Alpha & Beta 
Alpha & Beta values are estimated by regressing rP-rf on rm-rf. This regression comes from Michel 

Jensens market model. Daily and monthly returns vectors are used for estimating Alpha and Beta, 

but only monthly values are presented in this thesis. Daily values are available in the Excel 

workbook.  

P-values used for check statistical significance are obtained from the Excel regression output. 

Jensens market model:   pp   )r(rβαrr)r(rβrαr fmpfpfmpfp  

rm  : The market rate is expected return on the FT World benchmark. Two different 

downside risk measures are calculated for SCD. The second rm is the expected return 

on the KFMX index.   

Gamma 
Gamma and alternative Alpha and beta values are estimated using Treynor & Mazny’s regression 

for Beta timing effects:  

Treynor & Mazny regression for Beta timing effects: p

2

fmfmfp ε )rγ(r)rβ(rα)rr (   

Sharpe and Treynor ratio 
Sharpe and Treynor ratios are calculated with annualised monthly variables.  

rP-rf : Average rP-rf obtained from the monthly return and then annualized. 

σp  : The annualized standard deviation obtained from the monthly portfolio returns. 

Βp : The regression estimated beta when using monthly returns.  

 

 

 

Tracking Error and Information ratio 
Tracking error is calculated with monthly variables and then annualized. 
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Downside risk 
Downside risk is calculated as the lower partial moment of 2

nd
 order. Calculations are are made 

with monthly variables and the ratio is annualized in the end. 

Downside risk is calculated for 3 different thresholds. r1* = 0, r2* = rf and r3* = rm.  
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Sortino ratios 
Sortino ratio are calculated using annualised variables. Annualized downside risk is described 

above. 

rP-r* : Average rP-r* obtained from the monthly return and then annualized. 
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VaR and CVaR ratios  
VaR and CVaR are estimated via yearly time series from bootstrapped monthly returns. Please refer 

to appendix E for methodology for VaR and CVaR estimation. 

 

Sharpe Value at Risk and Sharpe Conditional Value at Risk ratios 
SVR and SCVR is calculated with the annualized rP-rf return and the 95% 1 year VaR and CVaR. 

rP-rf : Average rP-rf obtained from the monthly return and then annualized. 

CVaR

rr
SCVR and 

VaR

rr fpfp 



SVR

 

Omega ratio 
The omega ratio is calculated as the ratio of LPM1/HPM1. The actual calculation is made via VBA 

function created in Excel (please review code at end of Appendix A). The calculation is based on 

monthly return for the entire period. 

The Omega ratio is calculated for monthly returns r1* = 0, r2* = rf and r3* = rm. The omega function 

is estimated for returns between -1,5% and 1,5% and 4 extreme thresholds at 3%, 5%, 10% and 

15%.  
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Upside Potential Ratio 
The Upside Potential Ratio is calculated as the ratio of LPM1/HPM2. HPM2 is the downside risk 

obtained from the monthly returns while HPM2. T 
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Program code for VBA Omega function 
 
 
Omega function =omega(threshold;return array) 
 

Option Base 1

 
 
Function HighMom(X, y) 
' Calculates the higher partial moment from an array of returns (y) 
' and a given threshold (x) 
 
N = y.Rows.Count 
Dim W() 
ReDim W(N) 
Dim i 
Dim j 
 
For i = 1 To N 
    W(i) = Application.Max(0, y(i) - X) 
Next i 
 
j = Application.Sum(W) / N 
HighMom = j 
 
End Function

 
 
Function LowMom(X, y) 
' Calculates the lower partial moment from an array of returns (y) 
' and a given threshold (x) 
 
N = y.Rows.Count 
Dim W() 
ReDim W(N) 
Dim i 
Dim j 
 
For i = 1 To N 
    W(i) = Application.Max(0, X - y(i)) 
Next i 
 
j = Application.Sum(W) / N 
LowMom = j 
 
End Function 

 
Function Omega(X, y) 
'Calculates Omega from an array of returns (y) and a threshold (x). 
'The function is based on the two function LowMom(x,y) and HighMom(x,y). 
 
Dim j 
j = HighMom(X, y) / LowMom(X, y) 
Omega = j 
 
End Function
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Appendix B – Return Historgrams 
Histograms - monthly returns 
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Histograms - daily returns 
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Performance measures

(d) = Daily data (m) = monthly data

Returns Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Portfolio accum. return -11,60% -24,07% -32,48% -65,56% -77,11% -48,50% -34,33% -55,66% -69,09% -65,56% -90,05% -19,99% -19,99%

Market accum. return -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -23,78% -65,29%

Risk free accum. return 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91% 12,91%

Avg p.a. portfolio return (d) -6,08% -13,06% -18,10% -41,84% -52,74% -28,63% -19,25% -33,86% -44,95% -69,06% -42,05% -10,72% -10,72%

Avg. p.a. market return (d) -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -12,90% -41,61%

Avg. p.a. risk Free rate (d) 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37% 6,37%

Avg p.a. portfolio return (m) -4,39% -9,53% -13,31% -32,13% -41,50% -21,44% -14,18% -25,60% -34,75% -56,79% -32,31% -7,79% -7,79%

Avg. p.a. market return (m) -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -9,40% -31,94%

Avg. p.a. risk Free rate (m) 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51% 4,51%

Annualized Rp - Rm (d) 0,91% -4,45% -6,77% -32,63% -44,68% -21,26% -11,18% -29,06% -41,16% -65,52% -37,81% -2,96% 50,00%

Annualized Rp - Rf (d) -11,70% -18,26% -23,01% -45,32% -55,58% -32,91% -24,08% -37,82% -48,25% -70,92% -45,52% -16,06% -16,06%

Annualized Rm - Rf (d) -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -18,12% -45,11%

Annualized Rp - Rm (m) 2,78% 0,61% -1,29% -20,31% -28,71% -11,04% -4,78% -17,27% -25,32% -48,02% -24,41% 1,37% 31,54%

Annualized Rp - Rf (m) -8,56% -13,53% -17,19% -35,28% -44,29% -24,97% -17,99% -28,97% -37,75% -58,87% -35,39% -11,86% -11,86%

Annualized Rm - Rf (m) -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -13,40% -35,02%

Annaul Std. Dev Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Portfolio (d) 0,18695            0,34794            0,49400            0,56302            0,59227            0,38355            0,39885            0,62290            0,34654               0,52197            0,34616            0,38798            0,38798            

Market (d) 0,28166            0,28166            0,28166            0,28166            0,28166            0,28166            0,28166            0,28166            0,28166               0,28166            0,28166            0,28166            0,24604            

Risk free rate (d) 0,00203            0,00203            0,00203            0,00203            0,00203            0,00203            0,00203            0,00203            0,00203               0,00203            0,00203            0,00203            0,00203            

Portfolio (m) 0,10180            0,27650            0,39573            0,45480            0,53930            0,36113            0,24334            0,43656            0,56774               0,60353            0,29491            0,30059            0,30059            

Market (m) 0,19812            0,19812            0,19812            0,19812            0,19812            0,19812            0,19812            0,19812            0,19812               0,19812            0,19812            0,19812            0,28117            

Risk free rate (m) 0,00285            0,00285            0,00285            0,00285            0,00285            0,00285            0,00285            0,00285            0,00285               0,00285            0,00285            0,00285            0,00285            

Covariance Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Por-mrkt covariance (d) 0,000035          0,000097          0,000188          0,000231          0,000258          0,000107          0,000099          0,000023          0,000023             0,000131          0,000033          0,000066          0,000115          

Por-mrkt covariance (m) 0,001027          0,003556          0,004874          0,006116          0,007624          0,004746          0,003472          0,004030          0,005215             0,007115          0,003234          0,003025          0,004933          
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CAPM measures Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Beta (d) 0,1638 0,4461 0,8652 1,0648 1,1886 0,4926 0,4556 0,1080 0,1076 0,6061 0,1512 0,3056 0,6935

Sharpe (d) -0,6259 -0,5249 -0,4657 -0,8050 -0,9384 -0,8580 -0,6039 -0,6072 -1,3923 -1,3587 -1,3151 -0,4141 -0,4141

Treynor (d) -0,7144 -0,4094 -0,2659 -0,4257 -0,4676 -0,6681 -0,5287 -3,5031 -4,4849 -1,1702 -3,0099 -0,5256 -0,2317

Alpha (d) -0,0002211 -0,0001906 0,0000106 -0,0007262 -0,0011947 -0,0006734 -0,0003355 -0,0007111 -0,0015860 -0,0027267 -0,0014274 -0,0001405 0,0008066

Beta (m) 0,3301 1,1199 1,5320 1,9224 2,3914 1,4925 1,0947 1,2730 1,6374 2,2275 1,0216 0,9556 0,7743

Sharpe (m) -0,8409 -0,4893 -0,4345 -0,7758 -0,8212 -0,6915 -0,7393 -0,6635 -0,6648 -0,9754 -1,2001 -0,3944 -0,3944

Treynor (m) -0,2594 -0,1208 -0,1122 -0,1835 -0,1852 -0,1673 -0,1643 -0,2275 -0,2305 -0,2643 -0,3464 -0,1241 -0,1531

Alpha (m) -0,00360 0,00282 0,00737 -0,00476 -0,00633 -0,00243 -0,00259 -0,00743 -0,00846 -0,02912 -0,02084 0,00287 0,01778

P-values Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Beta (d) = 0 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,1910 0,0191 0,0000 0,0009 0,0000 0,0000

Alpha (d) = 0 0,5328 0,7639 0,9899 0,4360 0,2115 0,3357 0,6498 0,5591 0,0191 0,0048 0,0340 0,8494 0,2401

Beta (m) = 0 0,0001 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0004 0,0005 0,0000 0,0000 0,0001 0,0000

Alpha (m) = 0 0,3885 0,7438 0,5781 0,7122 0,6335 0,8221 0,6547 0,6908 0,7283 0,1799 0,0710 0,8144 0,1297

T-values Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Beta (d) = 1 -34,8095 -12,8772 -2,3663 1,0251 2,9118 -10,7047 -10,8703 -10,8122 -19,4898 -6,0214 -18,6271 -13,8413 -5,7939

Beta (m) = 1 -9,3961 0,8099 2,3399 4,1611 6,1098 2,6565 0,9545 0,8515 1,5242 3,3375 0,1117 -0,2114 -1,7067

Sharpe (d) -16,7701 -14,0658 -12,4792 -21,5710 -25,1439 -22,9902 -16,1807 -16,2709 -37,3082 -36,4072 -35,2384 -11,0952 -11,0952

Sharpe (m) -4,8307 -2,8109 -2,4961 -4,4564 -4,7173 -3,9726 -4,2468 -3,8116 -3,8192 -5,6033 -6,8939 -2,2659 -2,2659

Multiple regression Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap
Alpha (d) -0,0001 -0,0001 -0,0002 -0,0007 -0,0009 -0,0005 -0,0001 0,0003 -0,0007 -0,0026 -0,0005 -0,0002

Beta (d) 0,1623 0,4452 0,8674 1,0646 1,1856 0,4911 0,4525 0,0963 0,0966 0,6047 0,1403 0,3061

Gamma (d) -0,5544 -0,3770 0,8552 -0,0470 -1,1915 -0,5834 -1,1905 -4,4916 -4,2252 -0,5323 -4,2243 0,2020

Alpha (m) 0,0030 0,0120 0,0244 0,0185 0,0164 0,0037 0,0067 -0,0098 -0,0073 -0,0251 0,0054 -0,0098

Beta (m) 0,1985 0,9370 1,1903 1,4573 1,9371 1,3699 0,9093 1,3202 1,6141 2,1471 0,4964 1,2104

Gamma (m) -2,3782 -3,3064 -6,1744 -8,4048 -8,2107 -2,2164 -3,3505 0,8528 -0,4200 -1,4531 -9,4906 4,6053

P-values Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap
Alpha (d) -0,0001 -0,0001 -0,0002 -0,0007 -0,0009 -0,0005 -0,0001 0,0003 -0,0007 -0,0026 -0,0005 -0,0002

Beta (d) 0,1623 0,4452 0,8674 1,0646 1,1856 0,4911 0,4525 0,0963 0,0966 0,6047 0,1403 0,3061

Gamma (d) -0,5544 -0,3770 0,8552 -0,0470 -1,1915 -0,5834 -1,1905 -4,4916 -4,2252 -0,5323 -4,2243 0,2020

Alpha (m) 0,4913 0,2213 0,0973 0,1553 0,2274 0,7688 0,2682 0,6578 0,7999 0,3245 0,5671 0,4749

Beta (m) 0,0152 0,0000 0,0001 0,0000 0,0000 0,0000 0,0000 0,0023 0,0039 0,0000 0,0060 0,0000

Gamma (m) 0,0052 0,0718 0,0264 0,0012 0,0022 0,3446 0,0046 0,8346 0,9372 0,7564 0,0000 0,0777

R2 Optimum Pareto Safe Epikur Penta Merkur LimiTTellus AlmBFormue FormueInvest Kapitalpleje GRVision SmallCap
Regression (d) 0,0610 0,1306 0,2435 0,2840 0,3198 0,1311 0,1036 0,0024 0,0077 0,1070 0,0152 0,0493

Regression (m) 0,4088 0,6485 0,5943 0,7081 0,7806 0,6764 0,7970 0,3371 0,3309 0,5420 0,4743 0,3999

Multiple regression (d) 0,0622 0,1308 0,2439 0,2840 0,3204 0,1314 0,1048 0,0096 0,0283 0,1072 0,0358 0,0493

Multiple regression (m) 0,5460 0,6850 0,6567 0,7957 0,8401 0,6861 0,8453 0,3381 0,3310 0,5435 0,7390 0,4600
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Downside risk Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
r* = 0 (d) 0,2871 0,4312 0,5821 0,6803 0,7049 0,4932 0,5192 0,8880 0,5690 0,7723 0,8902 0,4875 0,4875

r* = rf (d) 0,1660 0,3216 0,4966 0,6097 0,6366 0,3686 0,3688 0,5382 0,3231 0,4894 0,3107 0,3234 0,3234

r* = rm (d) 0,2918 0,3497 0,4522 0,5455 0,5467 0,3887 0,4092 0,6625 0,4734 0,5486 0,4482 0,4040 0,3482

r* = 0 (m) 0,1430 0,3174 0,4725 0,6556 0,7249 0,4541 0,2953 0,4545 0,5804 0,7022 0,4413 0,2504 0,2504

r* = rf (m) 0,1348 0,3089 0,4671 0,6203 0,6902 0,4020 0,2970 0,4520 0,5721 0,7108 0,3817 0,2429 0,2429

r* = rm (m) 0,1406 0,1362 0,2682 0,4212 0,5319 0,2536 0,1336 0,3474 0,3830 0,5111 0,2516 0,2019 0,2136

Sortino ratios Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
r* = 0 (d) -0,2117 -0,3028 -0,3109 -0,6150 -0,7482 -0,5805 -0,3707 -0,3813 -0,7899 -0,8942 -0,4724 -0,2199 -0,2199

r* = rf (d) -0,7049 -0,5679 -0,4633 -0,7433 -0,8730 -0,8927 -0,6531 -0,7028 -1,4931 -1,4491 -1,4653 -0,4967 -0,4967

r* = rm (d) 0,0312 -0,1274 -0,1497 -0,5982 -0,8173 -0,5469 -0,2732 -0,4387 -0,8694 -1,1944 -0,8436 -0,0732 1,4358

r* = 0 (m) -0,3066 -0,3002 -0,2817 -0,4901 -0,5725 -0,4721 -0,4802 -0,5633 -0,5988 -0,8088 -0,7321 -0,3111 -0,3111

r* = rf (m) -0,6350 -0,4380 -0,3681 -0,5688 -0,6416 -0,6212 -0,6056 -0,6408 -0,6598 -0,8282 -0,9272 -0,4882 -0,4882

r* = rm (m) 0,1977 0,0451 -0,0482 -0,4821 -0,5398 -0,4352 -0,3580 -0,4972 -0,6609 -0,9397 -0,9702 0,0679 1,4762

TR & IR Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
Tracking error (d) 0,2972 0,3599 0,4314 0,4770 0,4920 0,3851 0,4076 0,6710 0,4278 0,5080 0,4191 0,4259 0,3573

Information ratio (d) 0,0306 -0,1237 -0,1569 -0,6841 -0,9082 -0,5521 -0,2742 -0,4331 -0,9622 -1,2898 -0,9021 -0,0694 1,3993

Tracking error (m) 0,1560 0,1665 0,2743 0,3118 0,3829 0,2300 0,1127 0,3625 0,4851 0,4989 0,2273 0,2343 0,2346

Information ratio (m) 0,1783 0,0369 -0,0471 -0,6513 -0,7498 -0,4800 -0,4246 -0,4765 -0,5219 -0,9626 -1,0741 0,0585 1,3443

VaR & CVaR (95%) Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
VaR (1 year) -20,50% -45,48% -59,89% -76,24% -84,40% -59,39% -44,42% -62,67% -76,13% -88,48% -64,87% -41,01% -41,01%

CVaR (1 year) -25,02% -52,97% -67,55% -82,27% -89,20% -66,58% -50,92% -68,40% -81,97% -92,04% -71,22% -46,92% -46,92%

VaR (2 years) -29,11% -59,74% -74,06% -88,67% -94,21% -76,07% -60,07% -79,42% -89,60% -97,00% -80,92% -55,34% -55,34%

CVaR (2 years) -34,44% -66,64% -80,14% -92,26% -96,37% -81,17% -65,62% -83,66% -92,61% -98,13% -85,18% -61,67% -61,67%

SVaR & SCVaR (95%) Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
SVaR (1 year) -0,4176 -0,2975 -0,2871 -0,4628 -0,5247 -0,4205 -0,4050 -0,4622 -0,4958 -0,6653 -0,5456 -0,2891 -0,2891

SCVaR (1 year) -0,3422 -0,2554 -0,2545 -0,4288 -0,4965 -0,3751 -0,3533 -0,4235 -0,4605 -0,6396 -0,4969 -0,2527 -0,2527

SVaR (2 years) -0,2941 -0,2265 -0,2322 -0,3979 -0,4701 -0,3283 -0,2995 -0,3647 -0,4213 -0,6069 -0,4374 -0,2143 -0,2143

SCVaR (2 years) -0,2486 -0,2030 -0,2145 -0,3824 -0,4595 -0,3077 -0,2742 -0,3463 -0,4076 -0,5999 -0,4155 -0,1923 -0,1923

Upside Potential ratio Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
r* = 0 (d) 0,6556 0,6176 0,5796 0,5024 0,5212 0,5825 0,6011 0,5890 0,5703 0,4861 0,4372 0,7849 0,7849

r* = rf (d) 1,1136 0,8175 0,6731 0,5552 0,5718 0,7700 0,8375 0,9660 0,9941 0,7608 1,2419 1,1731 1,1731

r* = rm (d) 0,7533 0,7389 0,6155 0,5137 0,5420 0,6950 0,6805 0,5910 0,5597 0,5267 0,5618 0,7322 0,7524

r* = 0 (m) 0,3579 0,5338 0,4698 0,2654 0,3081 0,4262 0,4814 0,5602 0,3776 0,3599 0,1987 1,2250 1,2250

r* = rf (m) 0,3297 0,5805 0,4762 0,2911 0,3453 0,5582 0,4400 0,5373 0,3856 0,3388 0,2149 1,2147 1,2147

r* = rm (m) 0,8831 0,8313 0,5743 0,2870 0,2616 0,5321 0,4828 0,7146 0,8013 0,4905 0,4512 1,0148 0,8601

Omega Optimum Pareto Safe Epikur Penta Merkur LimiTTellus Alm B FormueInvest Kapitalpleje GRVision SmallCap SmallCapII
r* = 0 (d) 0,9562 0,9601 0,9742 0,8880 0,8479 0,8863 0,9404 0,9259 0,6979 0,6318 0,6372 0,9826 0,9826

r* = rf (d) 0,9007 0,9304 0,9530 0,8709 0,8328 0,8619 0,9144 0,9060 0,6722 0,6161 0,6070 0,9555 0,9555

r* = rm (d) 1,0527 1,0098 1,0091 0,9164 0,8729 0,9277 0,9840 0,9594 0,7500 0,6634 0,7087 1,0275 1,2285

r* = 0 (m) 0,7100 0,8354 0,8830 0,5946 0,5644 0,6589 0,6631 0,6799 0,6021 0,3733 0,2653 0,9014 0,9014

r* = rf (m) 0,4689 0,7301 0,7985 0,5364 0,5189 0,5895 0,5676 0,6232 0,5491 0,3444 0,2143 0,8036 0,8036

r* = rm (m) 1,3672 1,0587 1,0523 0,7090 0,6535 0,8050 0,8680 0,7925 0,7059 0,4301 0,3933 1,1149 2,3062
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Appendix D – Other Diagrams 
 

Diagram D1 – Sortino ratios 

 

The Sortino ratio for SCD when using the KFMX is large compared to the other Sortino ratios. 

Adding this Sortino ratio to the diagram makes it harder to see the differences between the Sortino 

ratios for the other funds. The Sortnio ratio for SCD using KFMX as rm is obviously higher than 

the rm-Sortino ratio and has as a consequence been left out in Graph 12 in the thesis.  
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Appendix E - Value at Risk calculation methods.  
If returns are normally distributed with a mean return of -0,0172% and a standard deviation of 

0,979%, the 95% VaR for one month would be: 

                                             

                                               1 

                                             

The descriptive statistics revealed that the funds’ returns are not normally distributed and we can as 

consequence not use the normal distribution for Monte Carlo simulation. Judging by the return 

histograms (appendix B) it does not look like the returns follow any of the well known statistical 

distributions.  

An alternative method is to used Monte Carlo simulation. Monte Carlo simulation is done by 

estimating the parameters of a distribution that the returns fit. Once the distribution parameters have 

been estimated, e.g. mean (μ) and standard deviation (σ), an unlimited number of random returns 

can be generated and a specified number of returns series can be generated from these random 

return. Again we have to assume some kind of return distribution in order to simulate the returns. 

As mentioned above it is not possible to estimate a statistical distribution that the returns 

distribution fits and using Monte Carlo simulation is thus not a feasible solution.  

In this thesis VaR is calculated via bootstrapping. With bootstrapping a certain number of return 

series are randomly extracted from an original sample, to get enough return series to conclude what 

the worst possible return would have been when picking 1%, 5% or 10% of the worst series. 

A yearly return series is extracted from the original returns series by randomly drawing 12 monthly 

returns from the original returns series. This can be done n (e.g. 10.000) times to give a set of data 

series where it is possible to pick the 5% of the worst series
2
. 

An underlying assumption when bootstrapping data is that the historical returns resemble possible 

future returns. As random return picking reorganizes returns with respect to what point in time they 

have occurred it is also an assumption that returns in consecutive months are independent and 

identically distributed.  

I have bootstrapped the returns in Excel (Value at Risk Calculations.xlsx). 10,000 returns series 

have been created, by randomly picking which of the 33 monthly returns will go into each return 

                                                             
1
 The annualized monthly VaR is based on the assumption that there are 250 trading days in a year.  

2
 Adams, Booth, Bowie & Freeth (03), p.393 and Benninga (00) p. 216-219. 
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series. The return series are sorted according to their accumulated return. 500 series represent 5% of 

the total series, and thus the 500th return series represent the 95% VaR.  
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