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Abstract 

This thesis is an investigation based on assessing Norwegian equity mutual funds, with a focus 

on active management and performance. The data sample includes 26 mutual funds, whereas 

20 are actively managed and six are passively managed, analyzed over a 10-year period from 

2009 to 2018. Throughout this research paper, we apply recognized methodologies with 

modifications, exploring the relationship between active management and performance. 

Separating our investigations into three parts will enable us to keep contextual cleanliness. 

First, we evaluated the alpha by applying different regression models through calculations 

using both a single- and multifactor models. A high alpha indicates that a fund manager is 

creating additional value beyond what the explanatory variables explain. Our results reflect 

that, after cost, the funds hardly provide significantly positive alphas. We find an exception of 

three out of 20 actively managed funds when applying the Single Index model. These vanish 

in the multifactor model, as the added number of variables rise the degree of explanation for 

the regression. In addition to investigating the alpha as a measure of additional value created 

by a fund manager, we split it up by testing for stock picking and market timing ability without 

finding any significant evidence of market timing ability. The stock picking ability reflects the 

previous findings of alpha.   

Second, we consider different performance measures, providing an indication of their 

performance set up against the benchmark and each other. These measurements provide an 

interesting result, as we observe that a narrower approach to investment style ends up 

performing best. 

Third, we examine the effect of the oil price at the Oslo Stock Exchange. The results show a 

positive correlation to both the benchmark and the funds, even under the oil price drop in 2014. 

The investigation also shows a higher correlation between oil price and benchmark in times of 

an upward cycle.  

Autocorrelation, heteroscedasticity, normality, and multicollinearity are all checked for before 

we present the results, leaving us exposed to minor but solvable problems.   
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1. Introduction 

1.1 Background 
During this century, the enthusiasm for and the number of mutual funds has increased in 

Norway. Deposits in bank accounts have been less appealing due to the low return, and people, 

therefore, look to other investable securities, such as mutual funds. The increasing number of 

mutual funds is covered by most active, but also some passively managed funds. An active 

fund has, in theory, its own analyzes of different markets, industries, and locations whereas a 

passive fund is constructed to follow an index often connected to a particular geographic 

location. Investing money in bank accounts, passive funds or active funds is different for many 

reasons, but the costs, risk and return are certainly three worth mentioning. Despite the higher 

costs and risk, many investors have chosen actively managed funds, due to the expectation of 

a higher return. However, the return of actively and passively managed funds are relatively 

similar in many cases, which creates a question on whether a low-cost passive fund is better 

than a high-cost active fund. 

Naturally, the empirical data of passively managed funds has increased during the last 10 years, 

which makes it easier to compare the two different management styles. In the presentation, we 

want to analyze the significance of the net returns created by stock picking and/or market 

timing abilities and run different sorts of performance measures in order to detect whether 

active management is worth its level of cost. The attention around the level of cost was added 

a new dimension as the MiFID with requirements of transparency rolled out. This regulation 

makes it even more relevant in the current time. 

In addition to the passive versus active discussion, we will investigate whether our funds’ return 

is directly related to the oil price, as the Oslo Stock Exchange has been commonly known as 

the “oil exchange”. The index is thought to be very influenced by the oil price, through its 

amount of companies with a foundation in the energy sector.   

There are few research articles on the Norwegian mutual fund market after the financial 

breakdown in 2008, including the development towards the oil price drop in 2014 and the 

recovery afterward. In this thesis, we will try to connect all parts mentioned.   
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1.2 Research Questions 
The aim is to consider the performance of mutual funds traded on the Oslo Stock Exchange 

investing explicitly in the Norwegian stock market and if the fund managers can justify the 

costs by adding value. To be more specific, the research questions for our thesis are the 

following. 

 Question 1: Do actively managed Norwegian equity funds achieve significantly 

positive alphas net of expenses over the last 10 years? 

 Question 2: How useful is the oil price as an indicator of whether a fund and its 

benchmark increase or decrease in value? 

When researching these questions, we also aim to answer the following question: 

 Is a passively managed fund a better option than actively managed fund?  

 Do our funds perform better than the selected benchmark? 

 What part of the active return is a result of stock picking ability and what part is due to 

market timing ability? 

 Is a fund manager able to create significantly positive alphas over time?   

1.3 Contribution 
The thesis is constructed to analyze the Norwegian mutual fund market and contributes to the 

already existing academic studies in many ways. Firstly, the thesis assesses the funds’ 

performance, as well as it seeks to identify stock picking and market timing abilities, over a 

time frame that covers the period after the stock market drop in 2008, as well as periods of 

large fluctuations in the oil price and the currency of NOK. 

Secondly, our investigations are set with the purpose of uncovering whether actively or 

passively managed funds is the better choice, by comparing the performance of the two 

management styles. This is distinct from prior research papers on Norwegian equity funds, 

which measures the performance of active funds in isolation.  

Additionally, our analysis is focused on funds which initially have selected the Oslo Stock 

Exchange Mutual Fund Index as their benchmark, meaning that we investigate contenders of 

the same “competition”. This type of specified selection has not been done before, as there has 

been a limited amount of available data regarding the Norwegian index funds.  
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Finally, the connection between the Norwegian stock market and the oil price has been evident 

over the last decade. Seeing the Norwegian mutual fund market through the fluctuations of the 

oil price is adding a new dimension to the thesis. 

1.4 Delimitations 
Our selection of funds is limited to 20 active funds and six index funds. We cannot conclude 

that our result is valid for all Norwegian mutual equity funds due to the limited number of funds 

tested. Also, the issue of survivorship bias can be considered as a factor in the accuracy of our 

results. Funds which existed through the whole of our research period are the base of our result, 

but we also mention factors like the merger to create Eika Norge.  

During our timeframe, changes of managers have occurred. These replacements are only 

considered when investigating the performance persistence. However, we will not split up the 

periods to each manager. As of this limitation, it could lead to a misleading result as managers 

do have different investment style. 

The purpose of index funds in this thesis is to present a comparison to the results of the actively 

managed funds. The limited collection of index funds investing explicitly in Norway restricts 

us to six index funds. Out of the six, there are three funds, DNB Norge Indeks, Nordnet 

Superfondet Norge and Storebrand Indeks – Norge, which have existed for less than 10 years. 

This limited existence makes them somewhat hard to compare, as the economic cycles could 

be an advantage or disadvantage, depending on the start date.  

Gross returns, the achieved return before withdrawing costs, is not considered in any form other 

than under the summation of performance measures. To estimate gross return, we need to add 

the fees for each month to the net asset value. These numbers are not available, as we would 

have to assume a constant level of fees over the 10 years. In addition to the assumption, the 

result would not be relevant to any investor, as all actively managed funds have fees.    

This thesis is primarily seeking to explore the performance of a fund manager’s abilities and 

also adjoining factors. As of this, the use of these results is not intended to be any advice for 

future investments. Taxation and transaction costs are expected to be different for each 

investor, and because of this, we have omitted these factors. 
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1.5 Structure 
Our thesis divides into nine chapters. 

Chapter 2 presents a mutual fund on a general level and the development in Norway. The 

chapter also concerns the different styles of management, regulations, and benchmarks.  

Chapter 3 concerns the theoretical basis of investments. We define the different rate of return 

and introducing four linear regressions used to help us find empirical results. 

Chapter 4 includes the theory behind performance measures. These tests are testing for risk 

adjustment, stock picking ability, market timing ability, and performance persistence. 

Chapter 5 presents previous work within the theme we investigate, including findings in the 

American, European and Norwegian market. Also, previous work on the role of oil at the Oslo 

Stock Exchange is found in this chapter.   

Chapter 6 concerns the method used to gather the empirical findings in results. In other words, 

it assesses the method used to analyze our data sample and the regression models. It is giving 

us an insight into the criteria for the regression and its variables. 

Chapter 7 includes our data. We are presenting essential numbers, vital selections, and fund 

and benchmark specific information. 

Chapter 8 display the results from the empirical analysis. We look into the significance of 

alpha in all our regression models. Market timing ability and risk-adjusted models are 

supplying information about our funds. Also, the oil price’s effect on the Oslo Stock Exchange 

is revealed through graphics, discussions, and factors. 

Chapter 9 is summing up the thesis, displaying the discussion and conclusion based on all 

empirical findings and associated factors.  
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2. Mutual Funds 

2.1 Defining Mutual Funds 
Mutual funds are a collection of money from different individuals and companies, where the 

resources of the various investors are pooled and invested in selected securities such as stocks, 

bonds, money market instruments, and other assets. These funds are operated by a professional 

manager who invests the money on behalf of its investors, following a stated investment 

objective. The different mutual funds may have different investment objectives, such as to 

maintain capital, achieve income, achieve growth or a combination of these. Mutual funds are 

an attractive investment strategy for relatively small investors, as the funds offer diversification 

opportunities that are difficult for small investors to capture alone (Hull, 2015, p. 71). The fund 

managers are performing in an environment consisting of professionals, where they have all 

information available and spend their entire time trying to make the best investment decisions 

as possible. This process is time-consuming and difficult for private individuals to accomplish. 

Other benefits with mutual funds are cheaper dealing, the convenience of owning one security 

and reinvestment of income (dividends) (Russell, 2007, pp. 30-35). 

There are two types of schemes offered in mutual funds; open- and closed-ended. Open-ended 

funds are the most common type of mutual funds, where the sale and re-purchase of the fund’s 

units happen continuously (Sekhar, 2017, p. 7). This repetition means that the fund has a 

variable amount of capital to issue and that the total number of outstanding shares in the fund 

varies depending on the number of shares bought or sold back to the fund (Hull, 2015, p. 72). 

The fund’s assets are valued by current net asset value (NAV) related prices, which are 

calculated daily. Close-ended funds, on the other hand, has a fixed number of outstanding 

shares, where an initial public offering (IPO) is issuing the fund to the public. Investors can 

invest in the fund at the time of the public issue, and after that, the shares of the fund are traded 

on a stock exchange (Sekhar, 2017, p. 7). The closed-ended funds usually have a fixed duration 

while most open-end has no end date (Russell, 2007, p. 29).  

One can distinguish between three main types of long-term funds; equity, bond, and hybrid 

funds. Figure 1 illustrates how these funds provide different levels of risk and expected return. 
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Figure 1. Illustration of the relationship between risk and return potential (Fondsfinans, 2018)  

2.1.1 Equity Funds 

Equity is the most common type of mutual funds, which invests primarily in stocks. Funds 

classified as equity funds usually invest about 80– 100% of the fund’s total assets in stocks 

(Norwegian Fund and Asset Management Association, 2012, p. 1). The remaining are invested 

in fixed-income and other types of securities. Equity funds typically hold some amount of 

assets in money market securities to provide the liquidity necessary to meet potential 

redemption of shares, as table 6 presents. There are two types of equity funds; active funds and 

index funds (Hull, 2015, pp. 73-74). 

2.1.2 Index Funds 

Index funds are a type of equity funds that are passively managed. The index funds invest in 

securities intending to reflect the return of a specific index or stock exchange (Ibid). 

2.1.3 Bond Funds 

Bond funds invest primarily in fixed-income securities such as bonds and other debt securities. 

Many of these funds specialize within a specific type of bond, maturity or risk. Bond funds are 

considered less risky than equity funds and hybrid funds, providing a high level of liquidity 

(Ibid).  

2.1.4 Hybrid Funds 

Funds with an equity exposure below 80% and with the remaining holding invested in interest-

bearing instruments classify as hybrid funds (Norwegian Fund and Asset Management 

Association, 2012, p. 1). This asset allocation may provide a higher return than bond funds but 

at a lower risk than equity funds (Finansportalen, 2019). These funds are flexible, and the asset 
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allocation to each market may dramatically change in accord with the fund managers 

predictions of the relative performance of each sector. The risk level in these funds varies from 

conservative to moderate and aggressive (Bodie, Kane, & Marcus, 2014, p. 97). 

Not all types of funds are relevant to the Norwegian market. Hence, we need to close it down 

further.  

2.2 Mutual Funds in Norway 
During the last couple of years, the proportion of Norwegians saving in funds has increased. A 

survey conducted by the Norwegian Fund and Asset Management Association showed that the 

number of Norwegians investing money in mutual funds reached 1.5 million (36%) in 2018. 

This number was only higher in 2011, but the amounts deposited are higher than before. The 

survey also shows that the number of individuals investing in equity funds has increased 

compared to 2017 and 2016 (Norwegian Fund and Asset Management Association, 2018). 

Introduction of Individual pension savings (IPS) and equity savings account may have 

contributed to the growth as the threshold for starting funds savings has become lower. 

Figure 2 illustrates the total asset value of the equity funds and the total value of all funds asset 

managed by Norwegian companies from 2009 to 2018. 

Figure 2. The total market value of assets (own contribution) 

Figure 2 shows that the total asset value of all funds has increased significantly compared to 

2009. By the end of 2018, the total value of the assets was 1.129 billion and the value of the 

equity assets was 557 billion, compared to 415 billion and 232 billion in 2009. However, the 

fraction of equity funds out of the total pool of funds has decreased slightly. Equity funds 
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accounted for approximately 49% of the total market value in 2018, compared to 56% in 2009. 

Even though the value of the assets has increased by 172% over the past decade, the number 

of funds has not increased correspondingly. Figure 3 shows the development in the number of 

equity funds and all funds in Norway from 2009 to 2018. The diagram demonstrates that there 

has been an increase in the number of equity funds and total funds, but the increase is not as 

substantial as the value of these assets. The total number of funds has increased by 49% over 

the past decade (Statistisk sentralbyrå, 2018). 

 
Figure 3. Development of equity mutual funds in Norway (own contribution) 

Equity funds accounted for the most considerable fraction, with over 50% of the total value, 

followed by bond funds and money market funds (Statistisk sentralbyrå, 2018). Energy stocks 

strongly weight the main index of the Oslo Stock Exchange. In April 2018, energy stock 

accounted for more than 40% of the value on the main index Oslo Stock Exchange Benchmark 

Index (OSEBX) (Oslo Børs, 2018). The energy sector was the most substantial sector through 

2018, and one of the most significant contributors to the increase in OSEBX, this will be further 

investigated in our last part of this thesis (Ibid).  

2.3 Benchmarks in Norway 
There are several benchmarks following the general market fluctuation in Norway. This 

assortment points to the two indices covering all of the Oslo Stock Exchange, OSE from now 

on. The Oslo Stock Exchange All-Share Index, OSEAX from now on, and the Oslo Stock 

Exchange Benchmark Index, OSEBX from now on. OSEAX is an index consisting of all stocks 
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listed on OSE. The index is adjusted for corporate actions daily, outstanding shares and 

dividend payments (Oslo Børs, 2019).  

OSEBX is an index which comprises the most traded shares listed on OSE. The benchmark has 

the purpose of representing all stocks on OSE with its selected stocks. The OSEBX consists of 

63 different stocks per 31.12.2018. These stocks could change at the 1st of December and 1st of 

June each year, in the period between it is adjusted for corporate actions and dividend payments 

(Oslo Børs, 2019).  

 

Table 1. Overview of the benchmarks’ rebalancing (own contribution) 

A third index is the Oslo Stock Exchange Mutual Fund Index, OSEFX from now on. OSEFX 

is a capped version of OSEBX consisting of the same stocks. UCITS directives for the 

regulation of investments in mutual funds are applied when capping the OSEBX. 10% is the 

maximum weight, from the total market value of OSEFX, a security in the index can contain. 

Also, securities exceeding 5% must not exceed 40% combined. This allocation means, for 

example, that Equinor ASA’s maximum weight in OSEFX is 10%, although it is, per 

25.03.2019, 24% of OSEAX (Oslo Børs, 2019). The OSEFX is capped quarterly and adjusted 

for dividend payments (Oslo Børs, 2019). All these benchmarks will be considered when 

selecting a benchmark later in this thesis, as we presented the regulations for mutual funds and 

relevant securities next. 

2.4 Regulations 
“Undertakings for Collective Investments in Transferable Securities” (UCITS; updated to the 

fifth revision, known as UCITS V) and the “Markets in Financial Instruments Directive” 

(MiFID; updated to MiFID II) are directives created to provide fund regulations, disclosure, 

and marketing to a minimum standard in the European countries, including Scandinavia 

(Morningstar, 2017). 

UCITS is a type of mutual fund, as explained above, that meets approved European rules and 

has extensive requirements for, among other things, risk diversification, what the fund can 
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invest in and frequent access to unitholders for redeemed shares. The UCITS fund is intended 

to be an investment option for consumers (DNB Fund, 2018). 

One of the initiative by the UCITS to reduce risk are restrictions on which financial instruments 

that are investable. The most common instruments on the open Norwegian market may be: 

- Deposits 

- Open-ended funds 

- Money market instruments 

Besides, there are rules and strict guidelines as to which products qualify for each category 

(Ibid). 

MiFID II and MiFIR are the results of the European Commission's review of MiFID to 

strengthen the regulation of the market for financial instruments. The Directive (MiFID II) and 

the Regulation (MiFIR) lay down provisions relating both to investor protection and to the sale 

of financial instruments (Finanstilsynet, 2018). 

The directive makes changes to the current regulations related to permits, the exercise of 

business (including the requirements for good business practice) and the organization of 

enterprises that offer investment services, as of investment firms and banks with securities 

authorization, and regulated markets. The changes aim to strengthen the protection of investors 

through, among other things, new requirements for enterprises' product approval and product 

knowledge, independent advice and so-called cross-selling, which is the sale technique of 

purchasing relevant products to what is already sold. The provisions of the directive are also 

expanded to apply to sales and advice relating to structured products. The directive also sets 

out stricter rules for compensation of investment firms from third parties (inducements), what 

information investors are entitled to, compensation of employees and the requirements for 

execution of orders (Ibid). These regulations are set to help both customers and managers when, 

respectively, buying or selling index and actively managed funds.   
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2.5 Mutual Fund Management 
Mainly, there are two ways to manage a mutual fund:  passive management and active 

management. These two differs in cost due to fees, as active has its own market analysis and 

salary to managers.   

2.5.1 Passive Management 

Index funds are often referred to as passive funds. The reason for this, grounds from passively 

managed fund seeking to achieve the same risk and return as a benchmark. This goal is 

achievable by building a portfolio consisting of the same securities, with the same proportions 

as the benchmark. When looking at the Norwegian market, the benchmark for most passive 

funds is the Oslo Stock Exchange Benchmark Index (OSEBX), as mentioned before, consisting 

of a representative amount of Norwegian shares. Some also use the OSX, known as the Total 

Return Index, consisting of the 25 companies with the most considerable capital (Morningstar, 

2019). We will present the selection of benchmark in chapter 7.2, with the fundamental 

differences between benchmarks mentioned in chapter 2.3.  

KLP AksjeNorge Index is an example of a passive fund and its prospectus states: 

“KLP AksjeNorway Index is an index-linked equity fund. The fund invests in Norwegian shares 

and aims to achieve a return close to the main index on the Oslo Stock Exchange. All 

investments are made in accordance with the KLP funds' ethical guidelines” (Morningstar, 

2019).  

The ethical guidelines of KLP are presented in their “Guidelines for KLP as a responsible 

investor” from December 2017: 

1. KLP shall be a responsible financial investor and owner, considering environmental 

and social conditions in order to achieve the highest possible return over time with a 

prudent level of risk. 

2. KLP may be represented in corporate bodies, but not on the boards of listed companies. 

3. KLP may collaborate with other investors and organizations when appropriate. 

4. KLP shall act in a prudent and predictable manner, conscious of its responsibility for 

any negative consequences that may result from shareholder passivity. 

5. KLP shall act in a manner that safeguards long-term value creation for owners, 

customers, and shareholders, and contributes to sustainable development. 
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6. KLP shall act in line with the company's core values: open, clear, responsible and 

engaged.  

(KLP, 2017) 

KLP AksjeNorge Index contains 65 different stocks, close to the amount on OSEBX and mainly 

invested in Equinor ASA, DNB ASA, and Telenor ASA. This allocation is typical for our 

passive funds, as these are the three companies with the most significant portions in our passive 

funds. The numbers in the following table are collected 22.03.2019 (Morningstar, 2019). 

 
Table 2. Illustration of diversification among the big three companies (own contribution)  

Nordnet Superfondet Norge and Pluss Indeks are both trying to copy its index, OSX, with a 

smaller amount of stocks, using the 25-26 most extensive stocks on the Oslo Stock Exchange. 

These two differs from the other four using this large-cap benchmark, as Nordnet Superfondet 

Norge states in the prospect:  

“The fund is a stock index fund with a focus on the Norwegian market, and the fund's objective 

is to mimic the composition of the equity index OBX and thus also reflect the return generated 

by the index. The fund invests mainly in shares and other transferable equity-related securities. 

The Fund may use derivative instruments as part of its investment policy” (Morningstar, 2019). 

2.5.2 Active Management 

Reaching returns excess of a benchmark is set to be the goal of an actively managed fund. Two 

methods of active management can achieve this; alpha-bets or stock picking, where mispricing 

in the market and trades based on undervalued and overvalued sectors or companies, is one 

method. Beta-bets or timing, where the exposure to the market could change by keeping a low 

or high beta portfolio when believing the market to respectively fall or rise (Døskeland, 2015).  

Factor funds are additionally a combination of active and passive funds. These funds are built 

on models created to analyze several factors like value, size, momentum, volatility and other 

Name Equinor DNB Telenor
Alfred Berg Index Classic 17.26% 12.06% 9.34% 64
DNB Norge Indeks 17.75% 11.29% 9.18% 63
KLP AksjeNorge Indeks II 17.06% 11.94% 9.26% 65
Nordnet Superfondet Norge 20.24% 14.24% 10.98% 26
PLUSS Indeks (Fondsforvaltning) 21.82% 13.37% 12.41% 25
Storebrand Indeks - Norge A 17.27% 12.08% 9.37% 77
% of OSEBX Market Value 26.96% 10.67% 10.32% 63

% of total portfolio invested in Shares in 
portfolio
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quantified values for quality (Riiber, 2017). There are some factor funds in the Norwegian 

market, but they are based on global stocks and will, therefore, not be suitable for our thesis.    

To achieve an advantage and beat the index, it is required to have an advantageous amount of 

information about the market. This criterion would lead to a positive alpha if not, the costs of 

actively managed funds are misleading.  

Nordea Avkastning is an example of an active fund and its prospectus states: 

“The equity fund Nordea Avkastning can fit for you who want to invest broadly in the 

Norwegian stock market. The fund is actively managed and the fund's objective is to provide a 

better return than the development on the Oslo Stock Exchange Fund Index over time. Nordea 

Avkastning seeks to invest in companies where valuation, earnings and value creation are key 

factors. The fund is best suited for long-term investments as the Norwegian stock market has 

at times been subject to large price fluctuations” (Morningstar, 2019). 

Looking at the Oslo Stock Exchange, the three biggest companies considering market value 

are Equinor ASA, DNB ASA, and Telenor ASA, respectively in the energy, financial service, 

and communication sector. Previously, we have shown the allocation for our passive index 

funds, and now the sector allocation will be presented for the actively managed funds. The 

numbers in the following table are collected 22.03.2019 (Oslo Børs, 2019). 

 
Table 3. Our active fund's sector allocations and portfolio constituents (own contribution)  

Fund name Energy Financial Communi. Materials Consumption Other
Alfred Berg Aktiv 24.98% 20.90% 3.95% 11.47% 23.23% 15.47% 35.00
Alfred Berg Gambak 22.31% 19.47% 0.00% 9.09% 19.38% 29.75% 37.00
Alfred Berg Humanfond 23.74% 21.80% 6.29% 10.88% 22.50% 14.79% 41.00
Alfred Berg Norge Classic 23.76% 21.82% 6.29% 10.89% 22.52% 14.72% 40.00
C WorldWide Norge 28.39% 17.80% 7.54% 10.52% 16.83% 18.92% 27.00
Danske Invest Norge I 19.07% 29.57% 6.41% 10.33% 13.17% 21.45% 31.00
Delphi Norge A 26.11% 18.55% 7.43% 4.31% 24.14% 19.46% 35.00
DNB Norge (IV) 31.75% 15.71% 8.49% 16.19% 7.66% 20.20% 40.00
Eika Norge 24.87% 16.28% 5.95% 13.87% 18.25% 20.78% 49.00
Fondsfinans Norge 32.19% 27.57% 0.00% 20.54% 3.84% 15.86% 32.00
Handelsbanken Norge 19.89% 25.21% 7.08% 9.84% 18.87% 19.11% 42.00
Holberg Norge 31.98% 11.85% 0.00% 6.17% 17.27% 32.73% 31.00
KLP AksjeNorge 22.14% 18.25% 7.55% 11.27% 18.71% 22.08% 58.00
Nordea Avkastning 17.28% 22.77% 2.44% 12.07% 11.39% 34.05% 93.00
Nordea Kapital 19.91% 21.47% 6.00% 12.57% 13.59% 26.46% 85.00
Nordea Norge Verdi 5.23% 39.01% 1.97% 11.37% 4.02% 38.40% 60.00
ODIN Norge C 18.96% 20.33% 6.91% 17.18% 7.66% 28.96% 26.00
Pareto Aksje Norge B 21.55% 27.34% 0.00% 15.41% 19.63% 16.07% 29.00
Pareto Investment Fund A 32.07% 12.23% 0.00% 8.48% 13.82% 33.40% 37.00
Storebrand Norge 20.25% 19.13% 9.75% 13.53% 17.88% 19.46% 41.00
Average 23.32% 21.35% 4.70% 11.80% 15.72% 23.11% 43.45
% of OSEFX Market Value 21.85 % 20.18% 13.47% 9.16% 19.63% 15.72% 63.00

# Different shares
in portfolio

% of shares in sector
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By studying the table 3, it seems to be primarily one sector that most of the funds avoid – 

Communication. This sector is where Telenor, the third biggest company, is represented. The 

energy sector, as we will assess later in this thesis, has an overall high position in all funds, the 

same for the financial sector, represented by respectively Equinor and DNB. The industry and 

technology sectors are not included as it is not in top five, with only respectively 8.55% and 

2.77% of OSEFX’s market value, but seems to be the sectors to compensate in if not or barely 

including one or two of the top five in its portfolio. For example, Nordea Norge Verdi invests 

14.50% of its stocks in technology (Morningstar, 2019).  

Nordea Norge Verdi states in its prospect:  

“Nordea Norge Verdi's objective is to provide a return on a par with the Norwegian stock 

market over time, with a significantly lower risk. The fund has an index-independent 

management style. Through a structured investment process, the management team analyzes 

companies to make investments that can provide a steady return with fluctuations that are 

lower than the Norwegian stock market in general. Stability in the companies' earnings is an 

important criterion. The bulk of the fund's investments are made in companies listed on the 

Oslo Stock Exchange” (Morningstar, 2019).  

The one thing to mark from this prospect is the wish to “provide a steady return with 

fluctuations that are lower than the Norwegian stock market in general”. This statement might 

explain why the energy sector is lower than the other, and the financial sector is high. Nordea 

Norge Verdi invests 8.68% and 8.20% of its assets in, respectively, Sparebank 1 SMN and 

Sparebank 1 SR-Bank per 24.04.2019 (Ibid). Two regional banks in Norway. We interpret this 

as the fund’s management think the energy sector present fluctuations on the same or a higher 

level as the Norwegian Stock Market in general, opposite of the financial sector.  

2.5.3 Structure of Fees 

There are four general classes of fees. The operating expenses are the costs incurred by the 

mutual fund in operating the portfolio and range from 0.2% to 2%. A front-end load is a 

commission when purchasing the shares; this has gone toward no-load funds as competition 

has drawn the front-end commission down towards 0%. A back-end load is a cost of selling 

shares, and the last of the general classes are an alternative way to pay brokers through a 12b-

1 fee, an annual market fee named after a section of the Investment Company Act of 1940 

(Bodie, Kane, & Marcus, 2014). 
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3. General Theory 

This chapter includes the basis for our selected method. Through academic articles, books, and 

ground-knowledge of the financial market, we will present the general theory for our thesis. 

The Efficient Market Hypothesis is presenting different levels of information access in the 

financial market, continuing into linear regression and different estimates of return. These 

returns and the linear regression will be the foundation going into the CAPM, the Single Index 

model, the 4-factor model, and further into Key Figures.    

3.1 Efficient Market Hypothesis 
Eugene Fama presented in 1970 the efficient market hypothesis (EMH). This theory connects 

closely to the “random walk hypothesis” introduced by Eugene Fama in his Ph.D. thesis, “The 

Behavior of Stock Market Prices” in 1965 (Fama), and further into his paper “Efficient capital 

markets: A review of theory and empirical work.” (Fama & Markiel, 1970). The definition 

claims that all available information is completely reflected in the efficient market prices (Ibid). 

This claim connects the random walk hypothesis to the definition, as new information is 

random and no stocks are over- or undervalued. Fama further presents three different states of 

market efficiency, each linked to its level of implicit information in the share price (Bodie et 

al., 2014, pp. 350-353). 

The weak efficiency form states that stock prices display all information linked to the firm’s 

history of past prices, trading volume or short interest. The weak-form hypothesis holds that 

since all past stock price data are publicly available and free to obtain, and this would have 

signaled the future, then all investors would have learned to exploit it (Ibid, pp. 353-354). 

Next, the semi-strong efficiency form states that for the stock price to be correctly reflected, all 

publicly available information the future of the firm must connect to the stock price. This 

information includes, in addition to former prices, the firms’ product line’s primary data, 

quality of management, patents held and accounting practice. Only when this information is 

accessed, the stock price should be reflected (Ibid, p. 354).  

Finally, the strong efficiency form asserts that inside information from the company, in addition 

to all information given in the previous form, should reflect the stock price. This form is an 

extreme hypothesis, as there is a fine line between inside trading and private trading for 

corporate offices, directors and substantial owners (Ibid, p. 354). For example, this hypothesis 
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assumes that all traders and investors gather all information at the same time. However, the 

various methods for analyzing and valuing stocks is discrediting the strong-form and semi-

strong hypothesis (Forbes, 2013). 

Technology in the modern world helps the market gain greater efficiency, as the distribution 

of information moves faster, and adjustments in stock prices happen faster when trading online. 

However, the perfect efficient market claimed in EMH, points out that stock prices are 

reflecting all information in past stock prices. This theory makes technical analysis useless in 

its search for excess returns, as the analysis uses pre-current and predictable patterns in stock 

prices (Bodie et al., 2014).  

Fundamental analysis uses earnings and dividend prospects of the firm, expectations of future 

interest rates and risk evaluation of the firm to determine the present discounted value of all 

payments a stockholder will receive from each share of stock. The EMH points out that most 

fundamental analysis results in nothing, and base it on public information and that other rival 

analyses having the same information. This conclusion makes it unlikely to EMH that an excess 

return would exceed the cost of gathering, processing, and implementation of the analysis 

conclusion (Ibid, p. 356). 

Passive portfolio management is suited to the theory of EMH. This management focuses on a 

buy-and-hold strategy rather than recurring transactions, buy and sell, as this costs money. 

Based on EMH the over- and undervalued stocks is not significantly shown, and the use of 

active management is, therefore, a waste of money (Ibid, p. 357). 

Numerous prior researches have tested abnormal return on the Oslo Stock Exchange and other 

markets. Among these tests, the Sæbø tested data on OSEAX, OSESX, OSEBX, and OBX 

from the early 2000s. The findings showed significant positive abnormal return on Fridays and 

Thursdays and a consistent January in OSESX, meaning it appears higher return in January 

versus other months. This data was tested using the CAPM model, and reflects a mismatch to 

the EMH, being able to create abnormal return (Sæbø, 2008).  

3.2 Returns 
Calculating the average return is achieved by two main methods: arithmetic average or 

geometric average. Where the arithmetic average provides an estimate of future return, the 

geometric presents the actual performance of a portfolio over a past sample period (Bodie et 
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al., 2014, pp. 130-131). Throughout this chapter, we will discuss the different calculations of 

the return.  

3.2.1 Arithmetic Average Return 
An arithmetic average is given by adding all observations and divide it by the number of 

observations. To estimate the expected return using the arithmetic average of the sample, the 

rate of return uses the equation below. 

�̅�𝑟 =
1
𝑛𝑛
�𝑟𝑟(𝑖𝑖)
𝑛𝑛

𝑖𝑖=1

 

Calculating the expected return when dealing with independent events is the foundation of this 

method (Ibid). However, this estimate of expected return is not suited for our empirical data 

sample.   

3.2.2 Geometric Average Return 

When studying variables as rates, for example, returns on investment over multiple periods, 

the goal would be a different average from arithmetic. Geometric average – a compounded 

time-weighted return – provides an average rate-factor to the investment (Ibid). The geometric 

average uses the following equation (Ibid, p.836): 

�̅�𝑟 = ��(1 + 𝑟𝑟𝑖𝑖)
𝑛𝑛

𝑖𝑖=1

�

1
𝑛𝑛

− 1 

3.2.3 Logarithmic Return 

The NAVt and NAVt-1 are two continuous observations for our data sample. Estimating these 

as a logarithmic return rt, also called the continuously compounded return, will give a 

compound interest effect, essential for this type of empirical, long term analyzes. Logarithmic 

return, log return from now on, is also known as a one-period geometric return. It is a common 

assumption that return on a stock is log-normal distributed, and that arithmetic return is skewed 

to the right. Defining the log return as the following equation (Bodie et al., 2014, pp. 123-124): 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑟𝑟𝑡𝑡 = 𝑙𝑙𝑛𝑛 �
𝑁𝑁𝑁𝑁𝑁𝑁𝑡𝑡
𝑁𝑁𝑁𝑁𝑁𝑁𝑡𝑡−1

� 
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The alternative to NAV is to use price as an indicator. This alternative could lead to a 

misleading result as share prices depend on different analyzes. In order to get the best results, 

NAV and log return are used for our performance measuring and will be explained further in 

chapter 7.3.  

3.2.4 Excess Return 

An actual rate of return on a risky asset over the risk-free investment is often referred to as an 

excess return. Using this referring in settings including a comparable investment or benchmark 

is also possible. The excess return will be used as the logarithmic rate of return subtracted by 

risk-free in this thesis unless otherwise is stated. 

𝐿𝐿𝑙𝑙𝑙𝑙 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑛𝑛 =  𝐿𝐿𝑙𝑙𝑙𝑙 𝑟𝑟𝑡𝑡 − 𝑟𝑟𝑓𝑓 

Where the two variables are the log return of an investment and the return of the risk-free rate. 

This estimate is an important field within performance evaluation. However, the risk exposure 

is not evaluated when measuring this performance estimate (Bodie et al., 2014, p. 129). To 

include this exposure, we introduce the risk-adjusted return in chapter 4.1. 

Following up on the assessed terminology, we will use log excess return to calculate alpha in 

the continuing chapter.  

3.3 Capital Asset Pricing Model 
The theory on portfolio diversification concerning equilibrium expected return on risky asset 

is a set of independent articles from the 60s, called the capital asset pricing model (CAPM). 

The articles written by William Sharpe (1964), John Lintner (1965) and Jan Mossin (1966) was 

based on Harry Markowitz work on modern portfolio management from 1952 (Bodie et al., 

2014, p. 291). The CAPM, “built on the insight that the appropriate risk premium on an asset 

will be determined by its contribution to the risk of investors’ overall portfolio”, is dividing 

risk into two components: market risk and specific risk. To describe the relationship between 

expected return and risk, the CAPM is based on some assumptions to find the equilibrium price 

in the security market (Bodie et al., 2014, p. 303). The assumptions of a well-diversified 

portfolio are where specific risk, also known as idiosyncratic risk, decreasing to zero, leaving 

the investor with only market risk and, therefore, the definition of the CAPM is the following 

equation (Ibid, p. 316):   

𝐸𝐸(𝑟𝑟𝑖𝑖) = 𝑟𝑟𝑓𝑓 + 𝛽𝛽𝑖𝑖[𝐸𝐸(𝑟𝑟𝑀𝑀) − 𝑟𝑟𝑓𝑓] 
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Where 𝐸𝐸(𝑟𝑟𝑖𝑖) is the expected return of an investment in “i”, 𝑟𝑟𝑓𝑓 is the risk-free rate, 𝛽𝛽𝑖𝑖 is the 

specific security sensitivity of the market portfolio, and 𝐸𝐸(𝑟𝑟𝑀𝑀) − 𝑟𝑟𝑓𝑓 is the market premium. 

3.4 Single Index Model 
A third approach used for asset pricing is the Single Index. The model is based on the thought 

of investors all facing the same market where excess returns are normally distributed and driven 

by one systematic factor. This factor would in most cases be a market index, for example, the 

OSEFX (Ibid, pp. 301-302). The following equation explains the excess return in the Single 

Index model:  

𝑟𝑟𝑖𝑖 − 𝑟𝑟𝑓𝑓 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖�𝑟𝑟𝑀𝑀 − 𝑟𝑟𝑓𝑓� + 𝜀𝜀𝑖𝑖 

Similar to CAPM, only one systematic factor drives the return. However, the CAPM result in 

expected returns and the Single Index model result in historical returns. Another difference 

between the models is that the Single Index model includes a constant – alpha (α), whereas the 

alpha parameter is considered to be zero for all investments according to CAPM. Bodie, Kane, 

and Marcus (2014, p. 261) consider alpha to be: “The stock’s expected return if the market is 

neutral, that is, if the market’s excess return is zero”. Since the equation includes the alpha, the 

total risk is achievable, by decomposing it to market fluctuation in beta and alpha captures the 

return not described in the CAPM. Also, the residual term epsilon (ε) represents the 

idiosyncratic risk. 

As mentioned above, only one factor drives the Single Index model. In order to include more 

factors, we introduce the 4-factor model. 

3.5 The Fama-French and Carhart 4-Factor Model 
Already in the 80s, academics started to question the CAPM, and in 1981 Rolf W. Banz did a 

study on an explanation of variation in return by the CAPM. He found that smaller companies, 

in general, had a higher average excess return than larger companies (Banz, 1981). 

Fama and French continued this research in their study from 1993. Typical for both the CAPM 

and the Single Index model is the use of one single factor, the market risk, to explain the return. 

In the study from Fama and French, there prove to be two factors, in addition to the market 

risk, which has significant power over price changes in stocks. These two were (Bodie et al., 

2014, p. 426): 

1. Stocks with small capitalization. 
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2. Stocks with high book-to-market ratio (commonly known as value stocks). 

To represent these risks, the creation of two additional factors happened. Firstly, the SMB 

(small minus big) to illustrate the size, as the differential return on small versos big firms was 

a factor. Secondly, the HML (high minus low) to illustrate the variation between firms with 

high book-to-market ratio minus the firms with low book-to-market. By adding these two 

factors to the Single Index model, the equation is (Ibid, p. 427): 

𝑟𝑟𝑝𝑝,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖�𝑟𝑟𝑚𝑚,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡� + 𝐸𝐸𝑖𝑖𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + ℎ𝑖𝑖𝐻𝐻𝑆𝑆𝐿𝐿𝑡𝑡 + 𝜀𝜀𝑡𝑡 

Where, the coefficients 𝛽𝛽𝑖𝑖, 𝐸𝐸𝑖𝑖 and ℎ𝑖𝑖 are the betas or factor loadings of the three factors. If these 

coefficients explain the excess return on all assets, the alpha should be zero (Ibid, p. 428).  

Mark M. Carhart introduced the element of momentum in 1997. The UMD should capture the 

one-year momentum in stock returns, by subtracting losers from winners. The following 

equation is the one we will use in this thesis (Carhart, 1997): 

𝑟𝑟𝑝𝑝,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖�𝑟𝑟𝑚𝑚,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡� + 𝐸𝐸𝑖𝑖𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + ℎ𝑖𝑖𝐻𝐻𝑆𝑆𝐿𝐿𝑡𝑡 + 𝑟𝑟𝑖𝑖𝑈𝑈𝑆𝑆𝑈𝑈𝑡𝑡 + 𝜀𝜀𝑡𝑡 

To further explain the excess return, more factors are added. In addition to the presented 

variables, this thesis seeks to find other explanatory variables. Therefore, we will add others in 

chapter 8.9. These regressions conflict with the EMH, as the theory argue that there is non-

significant over- or undervalued stocks. In order to test the performance of our funds in 

comparison to the EMH theory, we will present some key figures. 

4. Key Figures 

In this chapter, we will present different key figures. These figures are essential tools to 

evaluate the performance of active and passive funds in our analysis. Among these 

measurements, we assess the funds’ relative performance, their level of active management as 

well as their performance persistence. Furthermore, we describe measures to evaluate the 

funds’ stock picking and market timing abilities.  
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4.1 Performance Measures 

4.1.1 Risk-Adjusted Return 

Based on the log return, there needs to be an adjustment to the return in order to conclude on 

the level of risk exposure a fund has. The most common way to do so is to compare the rate of 

return with comparable investments or funds. Different risk-adjusted models already exist, such 

as the Sharpe ratio, Jensen’s Alpha, Information ratio and Treynor’s measure (Ibid, pp. 839-

840). The introduction of these measures will appear below.  

 

4.1.2 Sharpe Ratio and Treynor’s Measure 

William Sharpe (1966), Jack Treynor (1965) and Michael C. Jensen (1967) created during the 

60s their own measure of portfolio performance related to the introduction of CAPM. The use 

of these measurements is to compare the past performance of different funds. Sharpe’s ratio 

measures the reward to volatility trade-off and is defined for portfolio p as (Bodie et al., 2014, 

pp. 839-840):   

𝑆𝑆ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝐸𝐸 𝑅𝑅𝑎𝑎𝑟𝑟𝑖𝑖𝑙𝑙 =
(�̅�𝑟𝑝𝑝 − �̅�𝑟𝑓𝑓)

𝜎𝜎𝑝𝑝
 

The (�̅�𝑟𝑝𝑝 − �̅�𝑟𝑓𝑓) is the average excess return for portfolio p, and the 𝜎𝜎𝑝𝑝 is the standard deviation 

of return over the same period, as it measures excess return per unit of risk. Like Sharpe’s ratio, 

Treynor made his own called Treynor’s measure. This measurement is almost identical to 

Sharpe’s version, but the risk taken in to account is different, as it defines for portfolio p as: 

𝑇𝑇𝑟𝑟𝐸𝐸𝑇𝑇𝑛𝑛𝑙𝑙𝑟𝑟 𝑚𝑚𝐸𝐸𝑎𝑎𝐸𝐸𝑟𝑟𝑟𝑟𝐸𝐸 =
(�̅�𝑟𝑝𝑝 − �̅�𝑟𝑓𝑓)

𝛽𝛽𝑝𝑝
 

The difference in Treynor measure and Sharpe ratio is the unsystematic risk, as Treynor only 

measure the market risk (systematic risk) and Sharpe does both (Ibid). 

4.1.3 Jensen’s Alpha 

Jensen’s alpha is derived directly from CAPM. The alpha measures the ability of a fund 

manager to outperform the market, usually a benchmark. Numbers are based on the CAPM, as 

it applies the correct return from a diversified portfolio. By adding the constant α to the CAPM, 

the equation is the following (Ibid): 
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𝛼𝛼𝑝𝑝 = �̅�𝑟𝑝𝑝 − [�̅�𝑟𝑓𝑓 + 𝛽𝛽𝑝𝑝��̅�𝑟𝑀𝑀 − �̅�𝑟𝑓𝑓�] 

Where 𝛼𝛼 is the portfolio manager’s ability to create abnormal return, �̅�𝑟𝑝𝑝 is the average return 

on the portfolio,  �̅�𝑟𝑓𝑓 is the average risk-free rate, 𝛽𝛽𝑝𝑝 is the portfolio’s market risk, and �̅�𝑟𝑚𝑚 is the 

average return on the market portfolio. A significantly positive alpha indicates a higher return 

when applying the same risk as to the benchmark. Likewise, if there is a significantly negative 

alpha, the manager has underperformed the benchmark. This is a fair measure of the manager’s 

performance in stock-picking ability, but only if the risk level is constant. Due to, for example, 

shifts connected to market timing, the risk level of a fund is not constant. (Modest & Lehmann, 

1987) This measurement will be explained further in “conditional models”. 

4.1.4 Tracking Error 

Tracking Error (TE) measures the difference in a time series between the return of a fund 

portfolio and the benchmark return (Bodie et al., 2014, p. 956). TE measures the variation in a 

funds return and a benchmark. Grindold and Kahn (1999) defined TE as the standard error 

between the return of the fund and the benchmark. 

𝑇𝑇𝑟𝑟𝑎𝑎𝐸𝐸𝑇𝑇𝑖𝑖𝑛𝑛𝑙𝑙 𝐸𝐸𝑟𝑟𝑟𝑟𝑙𝑙𝑟𝑟 = 𝑆𝑆𝑟𝑟𝑆𝑆𝐸𝐸𝑆𝑆(𝑅𝑅𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 − 𝑅𝑅𝑖𝑖𝑛𝑛𝑓𝑓𝑖𝑖𝑖𝑖,𝑡𝑡) 

This measurement is a useful tool when considering the risk of an actively managed portfolio. 

An active portfolio seeks a high return and low tracking error, as the goal is to achieve the 

highest possible return per additional unit of risk. A fund and its index’s deviation is the 

indication of a high TE, meaning it is not obviously bad with a high TE for an investor. As 

having a high TE in some cases could mean that a fund has achieved a higher return than a 

benchmark. This measurement is not only efficient when comparing fund and benchmark, but 

it is also useful when comparing fund versus another fund. TE is, in addition to comparing, a 

tool for performance measuring with the Information rate (IR)2 as the most common factor 

(Ibid). 

4.1.5 Active Share 

Active Share (AS) is a measure developed by Martijn Cremers and Antti Petajisto in 2006 to 

study a fund’s level of active management. Active Share can be interpreted as the “fraction of 

the portfolio that is different from the benchmark index” (Cremers & Petajisto, 2009). The 

measurement defines as 
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𝑁𝑁𝐸𝐸𝑟𝑟𝑖𝑖𝑆𝑆𝐸𝐸 𝑆𝑆ℎ𝑎𝑎𝑟𝑟𝐸𝐸 =
1
2
�𝑤𝑤𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓𝑖𝑖 − 𝑤𝑤𝑖𝑖𝑛𝑛𝑓𝑓𝑖𝑖𝑖𝑖𝑖𝑖

𝑁𝑁

𝑖𝑖=1

 

The first component represents the weights of securities in the selected fund and the second 

component represents the weights of securities in the benchmark. The sum of the absolute 

weight differences is divided by 2, in order to avoid double counting. A fund with 0 overlapping 

securities with the benchmark has a 100% Active Share. 

 

Table 4. Example of Active Share detection (own contribution). 

As shown in table 4, a fund with an Active Share value of 100% has no overlapping securities 

with the benchmark. A fund that is identical to the benchmark would have an Active Share 

value of 0%. The Active Share is always between 100% and 0%, and the higher the value, the 

more actively managed the fund is (Morningstar, 2016). 

There are three different approaches to achieve a higher level of active share. One can select 

different portfolio weights to benchmark stocks, exclude benchmark stocks or choose stocks 

that are not represented by the benchmark. 

It is challenging to calculate each funds’ Active Share as it requires loads of information 

regarding portfolio weights over the data timeline, and as we lack access to databases that 

deliver this measure, the Active Share is not considered further in the analysis. 

4.1.6 Information Ratio 

The information ratio measures the extra return obtained by a portfolio compared to the firm-

specific risk incurred, relative to the benchmark index (Bodie, Kane, & Marcus, 2014, p. 275). 

The ratio defines as 

𝐼𝐼𝑅𝑅 =
𝑟𝑟𝑖𝑖 − 𝑟𝑟𝑏𝑏

𝑇𝑇𝑟𝑟𝑎𝑎𝐸𝐸𝑇𝑇𝑖𝑖𝑛𝑛𝑙𝑙 𝐸𝐸𝑟𝑟𝑟𝑟𝑙𝑙𝑟𝑟
=

𝛼𝛼𝐴𝐴
𝜎𝜎(𝐸𝐸𝐴𝐴) 

Where 𝛼𝛼𝐴𝐴 is the realized value of the active return and 𝜎𝜎(𝐸𝐸𝐴𝐴) is the standard deviation of the 

active return. In addition to providing information about a fund manager’s ability to generate a 

Security Fund weight Benchmark weight Active Share contribution
Stock A 0.00% 50.00% 25.00%
Stock B 0.00% 50.00% 25.00%
Stock C 25.00% 0.00% 12.50%
Stock D 75.00% 0.00% 37.50%
Sum 100.00% 100.00% 100.00%
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return in excess of the benchmark, it attempts to identify the fund’s performance consistency 

by including a standard deviation component into the calculation. The information ratio is 

similar to the Sharpe ratio, but as the Sharpe ratio compares a portfolios return relative to a 

risk-free investment, the information ratio compares the return on active fund management 

with the return realizable through passive portfolio management. 

4.1.7 Modigliani Squared 

Modigliani2 (M2) is a measure of performance which focuses on total volatility as a measure 

of risk. This measurement adjusts a portfolio’s Sharpe ratio so that the standard deviation is the 

same as the market portfolio (Bodie et Al., 2014, p. 841). We can, therefore, use the target to 

assess the return on the portfolio if it had been exposed to the same risk as the market index or 

benchmark, as the following equation states: 

𝑆𝑆𝑝𝑝
2 = �𝑆𝑆𝑝𝑝 − 𝑆𝑆𝑀𝑀� ∗ 𝜎𝜎𝑀𝑀 

Where 𝑆𝑆𝑃𝑃
2 is the Modigliani-squared, 𝑆𝑆𝑝𝑝 is the portfolio’s Sharpe-Ratio, 𝑆𝑆𝑀𝑀 is the market 

portfolio’s Sharpe-Ratio, and 𝜎𝜎𝑀𝑀 is the market portfolio’s standard deviation. By combining 

risk-free asset and risky assets in the portfolio, an investor could achieve the same risk as the 

benchmark. When adjusting for market risk, one can directly compare the performance of 

several portfolios, and to which degree they are outperforming the benchmark (Ibid). 

4.1.8 Summary of Performance Measures 

In this chapter, we have presented different key figures. The figures measure different parts 

as we start with the Sharpe Ratio and Treynor’s measure. These two measurements give us 

an absolute return compared to a risk-free asset, where the risk is given. Using almost the 

same approach when applying Modigliani Squared. Also, this measurement gives us an 

absolute return compared to a risk-free asset, but where the risk of a benchmark is given. To 

calculate the Modigliani Squared, an adjustment to the Sharpe Ratio is, therefore, necessary.  

Jensen’s Alpha, Tracking Error, Active Share, and Information Ratio are all related to a 

benchmark. Jensen’s Alpha is comparing a benchmark to an actively managed portfolio, 

whereas the Information Ratio is comparing the realistic return of an index fund to an 

actively managed portfolio. In order to get the realistic return of an index fund, the Active 

Share and the Tracking Error are conducted.  
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All these measurements seem to have their basis in the Sharpe Ratio, just adding their 

preferred target and adjusting the Sharpe Ratio to that. The Sharpe Ratio and Treynor’s 

measure thrives the most when assets are normally distributed; this environment applies well 

for the Jensen’s Alpha as it is rooted in the CAPM, which relies on normally distributed 

assets. Similarly, the assumption of Jensen’s Alpha and Sharpe Ratio to be normally 

distributed is used to calculate, respectively, the Information Ratio and Modigliani Squared.  

4.2 Market Timing 
Market timing is an investment strategy that attempts to beat the market by predicting its 

movements. This approach involves shifting funds between different asset classes, such as 

Treasury bills and the stock market, depending on the expected performance (Bodie, Kane, & 

Marcus, 2014, p. 855). Market timing can also include switching between stocks with high and 

low risk or moving in and out of different sectors, depending on the managers’ predictions of 

bull and bear markets.  

4.2.1 The Unconditional Treynor-Mazuy Measure 

The unconditional Treynor-Mazuy model measures the fund managers stock-picking and 

market timing abilities. The model is based on the CAPM model and provides the excess return 

achieved by a manager. The following equation gives the model:  

𝑟𝑟𝑃𝑃 − 𝑟𝑟𝑓𝑓 = 𝑎𝑎𝑖𝑖 + 𝑏𝑏𝑖𝑖�𝑟𝑟𝑀𝑀 − 𝑟𝑟𝑓𝑓� + ci�rM − 𝑟𝑟𝑓𝑓�
2 + 𝐸𝐸𝑃𝑃 

Where 𝑎𝑎𝑖𝑖 reflect the manager’s stock-picking skill, 𝑏𝑏𝑖𝑖 is the portfolio’s beta, and 𝐸𝐸𝑖𝑖 reflects the 

manager’s market timing ability. If 𝑎𝑎𝑖𝑖 is positive, the manager can establish an optimal 

portfolio and if 𝑎𝑎𝑖𝑖 is negative, the manager does not demonstrate any stock-picking abilities. If 

𝐸𝐸𝑖𝑖 turns out to be positive and significant, the model shows evidence of manager’s timing 

ability, and if the value is negative and significant, the manager does not show any market 

timing ability (Bodie, Kane, & Marcus, 2014, p. 855). Treynor and Mazuy estimated this 

measure for several mutual funds but found no evidence of timing ability (Ibid). 

4.3 Performance Persistence 
Performance persistence is an indicator to measure funds ability to outperform their benchmark 

over time, and investors often interpret a fund’s past performance as evidence of fund 
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managers’ superior stock-picking skill. However, historical performance is not a reliable source 

to predict a fund’s future performance, especially over long time horizons (Bryan & Li, 2016). 

5. Literature Review 

In this part of the thesis, the findings of prior research on mutual funds’ performance are 

presented. Our literary review includes research from the American, European and Norwegian 

market, where we present the conclusions drawn from the various studies as well as the 

methods they have used to measure the performance of mutual funds. This collection includes 

findings regarding managers’ stock-picking skills and their capability to predict the markets, 

as well as their ability to perform persistently. The majority of the prior research presented in 

this chapter, concludes that fund managers show no or little evidence of superior skills. They 

also suggest that the managers are unable to justify fees, as they are unable to beat the market 

net of fees. However, conclusions based on research in the Norwegian market are spread. 

Additionally, recent studies regarding the oil price’s influence on the Norwegian stock market 

is presented. 

5.1 Research on the American Market  
There have been performed numerous studies on the American mutual fund market. Some of 

the methods developed several decades ago, are still used today to measure the performance of 

mutual funds, such as Treynor & Mazuy (1966), Fama & French (1993) and Carhart (1997). 

Even though their approaches are relevant today, the results of their study may not apply to the 

market, as the market has evolved tremendously over the past years, especially in regards to 

the increasing market efficiency. In this section, we are to include the approaches as well as 

the findings of some primitive studies, as well as look into modern research made on these 

topics. 

Kosowski, Timmermann, Wermers, & White (2006) examined the performance of U.S equity 

funds over the period from January 1975 until December 2002. Based on Carhart’s 4-factor 

regression model, they investigated whether the estimated alphas of superior performing funds 

were due to managers’ stock-picking skills or solely luck. They applied a statistical bootstrap 

procedure, to evaluate the statistical significance of the alphas. The bootstrap procedure 

involves resampling of the data set to create many simulated samples, so-called bootstraps, and 

to perform a regression on the excess returns for the given reconstructed samples. Based on 
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their estimations, they found that their bootstrap iterations generated far less positive alphas 

and t-statistic estimates compared to those observed in the actual data, indicating that the alpha 

value of the actual data was significant, meaning that the abnormal return achieved is due to 

fund managers’ skill rather than luck. The results of the research found strong evidence of 

superior performance among growth-oriented funds and no evidence of ability among 

managers of income-oriented funds (Ibid, p. 2594). 

Similar to Kosowski et al., Fama & French (2010) analyzed to distinguish whether the excess 

return comes from luck or skill. The analysis was conducted over time-period from 1984 to 

2006. To measure the performance of the mutual funds, they used Fama and French’s three-

factor model as the primary benchmark, but they also included results based on Carhart’s 4-

factor model. They estimated the alpha coefficient of the combined return for all mutual funds 

and each fund individually and applied a modified simulation of the bootstrap procedure of 

Kosowski et al. to evaluate the significance of their estimates. Their analysis found that the 

mutual funds as a whole, delivered a negative alpha estimate net of expenses, implying that the 

aggregate returns of the mutual funds underperform the benchmark. However, they suggested 

that if skilled managers do exist, they are balanced by unskilled managers that produce negative 

alpha estimates. When measuring the funds’ performance individually, they found that the fund 

managers were unable to provide significant positive alpha values of the three-factor and that 

the alpha values of the four-factor were negative.  

Another approach to measure the performance of the fund managers is to identify whether they 

exert any abilities to predict the market, besides, to pick stocks successfully. In order to try 

examine whether the fund managers were able to outguess the market, Treynor & Mazuy 

(1966) studied the performance of 57 open-ended mutual funds. To investigate the fund 

managers market timing abilities they developed the Treynor-Mazuy conditional and 

unconditional models. Different from prior traditional research, assuming constant risk, the 

conditional model applied conditional measures allowing expected returns and risk to vary with 

the state of the economy. The purpose was to uncover whether the volatility of the funds was 

higher in years when the market did well than in years when the market did poorly. Their data 

sample consisted of growth and hybrid funds, studied over a 10-year period from the beginning 

of 1953 until the end of 1962. The timeframe covered a variety of ups and downs in the general 

market and was therefore considered suitable. Overall, the research found no statistical 

evidence that fund managers were able to anticipate significant turns in the stock market. They 
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further implied that funds can over-perform the market averages in both bull and bear markets, 

but that the performance would be due to fund managers’ stock-picking abilities, rather than 

market timing. Even though the approach developed by Treynor and Mazuy is relevant today, 

the findings of their analysis are considered to be outdated. 

A more recent study on fund managers’ market timing abilities in the American market was 

performed by Goetzmann, Ingersoll, & Ivkovic (2000). Different from the research by Treynor 

and Mazuy, they used an adjusted Henriksson-Merton model to investigate the market timing 

of fund managers. The model is closely related to the Treynor-Mazuy model, picking up 

indications of both stock-picking and market-timing abilities, but the market timing ability is 

interpreted differently according to the two models. According to the Henriksson-Merton 

model, the market timer provides a protective put on the market portfolio. When the market is 

up, a market timer would be fully invested in the risky asset, and when the market is down, the 

perfect timer will be holding the riskless asset (Ibid, s. 257). The analysis by Goetzmann et al. 

was carried on 588 mutual funds, and similar to the results of Treynor and Mazuy in 1966, their 

results showed that very few funds demonstrated statistically significant abilities to predict the 

market.  

Additionally, to examining fund managers stock-picking and market-timing abilities, several 

studies have investigated whether the funds’ performance persists over time. Among these, 

Carhart (1997), who examined the persistence of 1,892 equity funds’ performance over the 

period from 1962 to 1993. Based on estimates using CAPM and Carhart’s 4-factor model, he 

found that funds which outperformed over the past year tended to continue to outperform over 

the next year, but not in the years after. Further, the study found that expense ratios, portfolio 

turnover, and load fees were significantly and negatively related to a fund’s performance (Ibid, 

p. 80). Moreover, Carhart suggested that funds that are previous losers would likely continue 

to underperform in the future. 

A different approach to measuring the performance of mutual funds was developed by Cremers 

and Petajisto (2009). They performed an analysis of all equity funds in the US trying to map 

their performance seen together with their degree of active management, measured by Active 

Share and Tracking Error. As fund managers must take positions that deviate from the 

benchmark in order to outperform the market, they found this relationship interesting to 

examine. The funds get sorted into five different management methods based on the fund’s 
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degree of Active Share and Tracking Error. The following management categories were pure 

indexing, closet indexing, factor bets, diversified stock pickers, and concentrated stock pickers, 

as illustrated in figure 4.  

 

 

Figure 4. The five management methods categorized by Cremers and Petajisto (Ibid, p.3331).  

According to Cremers and Petajisto, the funds with the highest Active Share were able to 

outperform their benchmark significantly. They further suggested that the best performing 

funds were the concentrated stock pickers followed by diversified stock pickers. Both appeared 

to have stock picking skills, and the most active were able to provide returns higher than their 

benchmarks even after fees and transaction costs (Ibid, p.3351). Additionally, they indicated 

closet indexers with the lowest Active Share underperform their benchmarks. Overall their 

study concluded that Active Share is related to returns and that the higher values of this 

measure, the more a fund’s performance is improved relative to the benchmark. On the 

contrary, they pointed out that Tracking Error alone is not a good indicator to predict the 

performance of an active fund. Cremers and Petajisto indicated that managers could add value 

with their stock selection, but not with their factor timing (Ibid, p. 3352).  

Guercio & Reuter (2014) investigated the need of a broker to help investments in a mutual 

fund, where the alpha estimate indicated whether or not. They used Carhart’s four-factor model 

to estimate the alpha values based on data from 1992 to 2004. The obtained results indicated 

that active funds sold through brokers faced a weaker incentive to generate alpha and that they 

significantly underperform index funds.  
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5.2 Research on the European Market  
Compared to the studies on the American market, the European is not “over-analyzed”, 

meaning that the amount of research articles is lower on the markets in Europe. Having several 

different, relatively large markets, as Germany, France, and the United Kingdom, the results 

are assumed to differ from each other.  

Otten & Bams (2002) studied the performance of mutual funds in five European markets using 

the four-factor model. The research encompassed the UK, Germany, France, Netherlands, and 

Italy. Their findings suggested that only UK mutual funds were able to over-perform the 

benchmark net of fees, indicated by significant positive alpha estimates. France, Netherlands, 

and Italy also delivered positive alpha estimates net of fees, but these findings were however 

not significant. Further, they found evidence that German funds underperform the benchmark 

net of fees, implied by a significant negative alpha estimate. In addition, they investigated the 

performance of the respective markets gross of fees, where they found evidence that all funds, 

except Germany, were able to deliver returns above the benchmark gross of fees. As for the 

German funds, the results suggesting under-performance compared to the benchmark were not 

significant gross of fees. Furthermore, they found that small-cap funds outperform their 

benchmark net of fees, indicated by their positive alpha estimates. 

Another study on the Italian equity funds was made by Cesari & Panetta (2002). Similar to the 

research of Otten and Bams (2002), they found no significant evidence of outperformance net 

of fees, but gross of fees the outperformance was positive and statistically significant. In 

addition to measuring the performance based on the alpha estimate, they applied the conditional 

model of Treynor and Mazuy (1966) and Henriksson-Merton (1981) model to investigate 

whether the returns were affected by the fund managers market timing abilities. Similar to the 

studies on the US market, they found no evidence of market timing abilities among the fund 

managers.  

5.3 Research on the Norwegian Market 
Similar to the research of other European markets, prior studies on mutual funds’ performance 

in the Norwegian market is not that widespread. Unlike the studies of international markets, 

the previous analyses of the Norwegian market are not uniting about their findings regarding 

evidence of stock-picking, market-timing and performance persistence. However, as the 
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researches have been conducted over different periods and at different times over a 25-year 

window, it is only expected that the results differ.  

Gjerde & Sættem (1991) conducted an analysis of mutual funds in Norway in the period from 

1982-1990, where they attempted to assess fund managers market timing ability and stock 

selection skills. The data sample in their study included funds that existed before the beginning 

of 1988. To evaluate the performance, they used the approaches developed by Treynor and 

Mazuy (1966) and Henriksson-Merton (1981). Based on their results, they concluded that 

Norwegian fund managers were able to predict the market, but that they did not demonstrate 

any abilities to select stocks successfully. Further, they found that all of the funds in the data 

sample were able to outperform the market in the period from 1982 to 1984, but that they 

afterward showed a tendency to underperform compared to the benchmark index. Furthermore, 

they suggested that fund managers showed a declining ability to outperform the market. These 

findings may be an indication of increased efficiency in the Norwegian market. However, the 

conclusions of this research paper may not be relevant today, as it is somewhat old.  

More recent research on the mutual funds on the Norweigan market was made by Sørensen 

(2009). He performed an analysis of the performance and persistence of all Norwegian mutual 

funds listed on the Oslo Stock Exchange in the period from 1982 to 2008. He found that none 

of the Norwegian equity funds were able to deliver alpha values that were significantly 

different from zero, and thereof, no evidence of abnormal return compared to the benchmark. 

However, Sørensen emphasized that the lack of superior manager skills could be due to the 

charge of management fees, and therefore not reflected in the funds’ net returns. Further, the 

study revealed no indication of performance persistence for neither over- nor underperforming 

funds, meaning that past performance is not an adequate indicator of future performance. 

Similar to Gjerde & Sættem (1991), Sørensen found that positive alpha values were mainly 

confined to the earliest part of the sample, where he pointed increased competition or loss of 

superior managers to more lucrative businesses, as possible causes.  

Research by Ferreira, Keswani, Miguel, & Ramos (2012) investigated the performance of 

active equity funds in 27 different countries, including Norway, over a sample period from 

1997 to 2007. The conducted analysis was based on Carhart’s 4-factor model using monthly 

returns. Corresponding to the findings of Gjerde & Sættem (1991) and Sørensen (2009), they 
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found that Norwegian fund managers showed no significant abilities to beat the market after 

fees. 

A study carried by Gallefoss, Hansen, Haukaas, & Molnár (2015), found results that differ 

from the prior. They measured the performance and persistence of Norwegian mutual funds 

using a bootstrap procedure of Kosowski et al. (2006) and Fama and French (2010), and where 

Carhart’s 4-factor model was used as the benchmark. Their study examined daily returns on 

mutual funds in the period 2000-2010. They suggested that the mutual funds on aggregate 

deliver net returns below the 4-factor benchmark index and that the underperformance was 

somewhat equivalent to the funds’ management fees. Nevertheless, they found evidence of 

superior and inferior performance, and that the differences were caused by stock picking and 

market timing abilities, rather than by chance. Moreover, they uncovered that short term 

performance persistence exists for up to one year. Additionally, they reveal that the evidence 

is stronger for the bottom performing funds.  

5.4 Research on the Relationship between Oil Prices and Oslo Stock Exchange 
A study made by Hammoudeh & Li (2005) examined the oil sensitivity of stock returns in 

Norway based on daily data over the period from 1986 to 2003. Their analysis was based on 

an APT-model, where the asset’s return was predicted using the linear relationship between the 

assets expected return and a number of macroeconomic variables that capture systematic risk. 

Their findings suggested that the oil-price growth lead the stock returns in Norway. Similarly, 

Næs, Skjeltorp & Ødegaard (2008) analyzed the Oslo Stock Exchange over the period from 

1980 to 2006 trying to identify various factors influencing the market. They found that there 

exists a positive correlation between the Oslo Stock Exchange and the oil price. On the 

contrary, they showed that the oil price’s relationship with other markets, such as the MSCI 

Global Index, Europe Index and North-America Index over the corresponding period were 

negatively correlated. Even though the study stated that changes in oil prices profoundly affects 

stock prices changes on the Oslo Stock Exchange, it is not a priced risk factor in the market. 
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6. Methods 

In this chapter, the regression analyses applied to calculate the active return are presented. 

Additionally, the regression assumptions are shown, as well as the robustness tests conducted 

to identify whether any of these assumptions are violated. Further, the methodology applied to 

test the significance of the results of our regressions is introduced. To run the regressions and 

the corresponding tests of the conditions, we have used Stata and Data Analysis in Excel. 

6.1 Linear regression 
To calculate the parameters given by the single index model and Carhart’s 4-factor model, we 

are using a simple- and multiple-linear regression approach. As for the parameters given by the 

Treynor-Mazuy unconditional model, a second-order polynomial (quadratic) regression is 

carried. The dependent variable (𝑌𝑌𝑖𝑖) across all regression models applied, is the funds’ monthly 

return in excess of the risk-free rate. Additionally, the market excess return (MP) is an 

independent variable (𝑋𝑋𝑖𝑖) in all of the regression models and consists of the market return and 

the risk-free rate. A further description of the market return and risk-free rate, as well as the 

additional independent variables included in the 4-factor model, are elaborated in chapter 7. 

This thesis will use three regression analyses to calculate a category’s average alpha. Firstly, 

the single-factor model is expressed by the following equation: 

𝑟𝑟𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 + 𝛽𝛽𝑀𝑀𝑆𝑆𝑃𝑃𝑡𝑡 + 𝜀𝜀𝑡𝑡 

Secondly, using the base of the four-factor model by Fama, French, and Carhart, including MP, 

SMB, HML, and UMD. The model can be written as the following equation (Bodie et al. 2014): 

𝑟𝑟𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 + 𝛽𝛽𝑀𝑀𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽𝑆𝑆𝑀𝑀𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 𝛽𝛽𝐻𝐻𝑀𝑀𝐻𝐻𝐻𝐻𝑆𝑆𝐿𝐿𝑡𝑡 + 𝛽𝛽𝑈𝑈𝑀𝑀𝑈𝑈𝑈𝑈𝑆𝑆𝑈𝑈𝑡𝑡 + 𝜀𝜀𝑡𝑡 

Finally, the quadratic regression given by the Treynor-Mazuy unconditional model is 

performed based on the following formula. 

𝑟𝑟𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓 + 𝛽𝛽𝑀𝑀𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽𝑀𝑀𝑀𝑀(𝑆𝑆𝑃𝑃𝑡𝑡)2 + 𝜖𝜖𝑡𝑡 

Where 𝑟𝑟𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 is the excess return of the fund, 𝛼𝛼𝑓𝑓𝑓𝑓𝑛𝑛𝑓𝑓 is the unexplained return of the 

model, and 𝛽𝛽𝑖𝑖 is the factor coefficients. Even though the relationship between the dependent 
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and independent variables in the quadratic model is non-linear when 𝛽𝛽𝑀𝑀𝑀𝑀 ≠ 0, the regression 

model is still linear, because it is linear in its parameters (Best & Wolf, 2014, p. 91). 

6.1.1 Ordinary Least Squares 

To estimate the unknown regression parameters, we use the Ordinary Least Squares (OLS) 

regression method. The OLS model approach to place the regression as a linear line where the 

sum of the squared differences between observed (𝑌𝑌𝑖𝑖) and predicted (𝑌𝑌�𝑖𝑖) values of the 

dependent variable are minimized (Best & Wolf, 2014, p. 8). 

6.1.2 Assessing Model Fit 

To evaluate to which degree the regression model fits the data set, the values of the statistical 

measures R2, adjusted R2 and the standard deviation of the coefficients are applied The R2 ratio, 

also known as the coefficient of determination, reflects the fraction of the variance that is 

explained by the regression model. The value of the ratio ranges from 0 to 1, and a value close 

to one indicates that the regression model explains the data well. The concept is based on the 

assumption that the model partly explains the total variation of the dependent variable and 

partly not explained by the model. The portion variance that can be explained, the R2 ratio, is 

calculated as 

𝑅𝑅2 =
𝐸𝐸𝐸𝐸𝑎𝑎𝑙𝑙𝑎𝑎𝑖𝑖𝑛𝑛𝐸𝐸𝑆𝑆 𝑆𝑆𝑎𝑎𝑟𝑟𝑖𝑖𝑎𝑎𝑟𝑟𝑖𝑖𝑙𝑙𝑛𝑛
𝑟𝑟𝑙𝑙𝑟𝑟𝑎𝑎𝑙𝑙 𝑆𝑆𝑎𝑎𝑟𝑟𝑖𝑖𝑎𝑎𝑟𝑟𝑖𝑖𝑙𝑙𝑛𝑛

=
∑�𝑌𝑌� − 𝑌𝑌��2

∑(𝑌𝑌 − 𝑌𝑌�)2 

An issue with this ratio is that when we add more variables to the estimation, the value can 

only increase, even though the added variables may be irrelevant. As the value of R2 always is 

positive, any changes to the measure must be positive as well, and hence the R2 may be exposed 

to distorted results (Ibid, p. 8-9). In order to take this issue into account, the adjusted version 

of R2 was introduced and is defined as: 

𝑅𝑅𝑎𝑎𝑓𝑓𝑎𝑎2 = 1 −
𝑛𝑛 − 1

𝑛𝑛 − 𝑇𝑇 − 1
(1 − 𝑅𝑅2) 

Where n is the number of observations and k is the number of independent variables. Different 

from R2, the value of the adjusted R2 can decrease if the added variables are irrelevant to the 

dependent variable of interest. 
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To assess whether the observed values are similar to the predicted values, the standard 

deviation of the coefficients are calculated. A high standard deviation implies that the 

coefficients vary a lot. The standard deviation is estimated by the following formula: 

𝑆𝑆𝜀𝜀� = �∑ 𝜀𝜀̂2𝑛𝑛
𝑡𝑡=1
𝑛𝑛 − 2

 

6.2 OLS Assumptions 

OLS is based on four conditions to be fulfilled in order for the regression analysis to be optimal. 

If these assumptions are met, the Gauss-Markov theorem guarantees that the OLS coefficients 

are the best linear unbiased estimators (BLUE) (Best & Wolf, 2014, p. 83). 

6.2.1 Linearity 

The first assumption of the regression analysis is that the relationships between dependent (𝑌𝑌) 

and independent variables (𝑋𝑋) are linear. For the model to be completely linear, it must be 

linear in both its parameters and its variables. The characteristic of a linear model is that a unit 

change in any parameter leads to the same change in the dependent variable.  For a model to 

be linear in the variables, a unit change in one of the variables produces a constant change in 

the dependent variables whatever the value of the variable (Ibid, p. 84). 

6.2.2 Homoscedasticity 

The assumption of homoscedasticity is related to the dispersion of error terms or residuals of 

the model. Regardless of the value of the independent variable (𝑋𝑋𝑖𝑖), the variance of the residuals 

is constant (Ibid, p. 94). Conversely, when the variance of the residuals is non-constant, 

meaning that the variance changes as Xi changes, it is referred to as heteroscedasticity. We 

apply Spearman Rank correlation test to evaluate if the null hypothesis of homoscedasticity is 

rejected. 

If the assumption of heteroscedasticity does not hold it may lead to imprecise statistical 

inferences. When the variance of the residuals are inconsistent, the estimated standard errors 

of the regression coefficients made by the OLS approach are no longer valid, implicating 

inaccuracy of the significance tests (Ibid p. 94). 
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6.2.3 Independence of Residuals 

The regression’s third assumption is for the model to be independent of the error term. In a 

time series data, the error term at time t shall not be correlated with the error term at time t+1. 

Dependence can occur from different reasons; the common one is autocorrelation. 

Autocorrelation appears in a time series data where observations on target variables are 

measured over time, as this thesis does. In addition to residual at time t and t+1, the independent 

variable Xi and the residuals have to be uncorrelated (Ibid p. 95). 

 

6.2.4 Normality 

The regression model assumes that the error terms follow a normal distribution. This means 

that the distribution of the error terms should have one single peak, be symmetrical instead of 

skewed (skewness = 0) and the tails should be neither too light nor too heavy (kurtosis = 0) 

(Ibid, pp. 96-97). 

A normal distribution is not a prerequisite for delivering a robust output by the regression 

model. However, it allows us to obtain the distribution of the regression estimates, which is 

useful for the purpose of testing the significance of the regression estimates and for 

constructing the confidence intervals. Non-normality may disturb the test of significance, as 

the reported t-values and the associated p-values may be biased. On the other hand, the 

implications of non-normality are commonly constrained. Firstly, the statistical tests for the 

regression coefficients are quite robust against normality discrepancies. Secondly, the Central 

Limit Theorem (CLT) states that if the data sample is sufficiently large, the regression 

coefficients will approach the standard normal distribution even if the observations are non-

normally distributed (Ibid pp. 98-99). Generally, a sample is said to be sufficiently large if the 

number of observations exceed 30 observations (Olive, 2017, p. 28).  

6.3 Robustness check 

To test the robustness of our data, we have conducted different tests to uncover whether the 

four conditions of the OLS are fulfilled. 

6.3.1 Multicollinearity  

To check if a linear regression contains no exact linear relations among its independent 

variables, we test for evidence of multicollinearity. There are two different outcomes, perfect 
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collinearity, and imperfect collinearity. Perfect collinearity is the case of, for example, X3 + 

3X4 = 1. To find X3, one can use X4 to solve an equation like X3 = 1 - 3X4 (Gujarati, 2015). 

Opposite from perfect is imperfect. Imperfect collinearity is the case of, for example, X3 + 3X4 

+ v = 1. Where v is the random error term, which dilutes the perfect relationship between the 

independent variables. The existence of perfect collinearity is uncommon, meaning that 

imperfect and near-collinearity is more common in applications (Gujarati, 2015). To explain 

how to test for multicollinearity Damodar Gujarati (2015) used the following equations: 

𝑁𝑁𝐼𝐼𝑉𝑉 =
1

1 − 𝑟𝑟342
, 𝑇𝑇𝑇𝑇𝐿𝐿 =

1
𝑁𝑁𝐼𝐼𝑉𝑉

 

6.3.2 Heteroscedasticity 

A potential approach to discover the existence of either heteroscedasticity or homoscedasticity 

is to study the value of the residuals relative to the value of the dependent and independent 

variables in a scatter. If the value of the residuals shows an increasing pattern as the value of 

either 𝑋𝑋 or 𝑌𝑌� increases, heteroscedasticity is implied (Dougherty, 2000). In the case of 

homoscedasticity, the variance of the residuals appears to be and are constant, as shown in 

figure 5.  

 

Figure 5. Illustration of Homoscedasticity and Heteroscedasticity (Andale, 2015).  

6.3.2.1 Spearman Rank Correlation 

The Spearman Rank correlation test is applied to detect the presence of heteroscedasticity. The 

test assumes an instance of heteroscedasticity, where the variance of the residual increases or 

decreases as X increases, and this imply a correlation between the size of X and the absolute 

size of the residuals in an OLS regression (Dougherty, 2000, p. 6). The test includes the 

following hypotheses: 
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H0: Homoscedasticity 

HA: Heteroscedasticity 

To perform the test, the absolute size of the residual and the size of X are both ranked, and a 

correlation coefficient is calculated: 

𝑟𝑟𝑖𝑖,𝑖𝑖 = 1 −
6∑𝑈𝑈𝑖𝑖2

𝑛𝑛(𝑛𝑛2 − 1) 

Where 𝑟𝑟 is the rank correlation coefficient, 𝑈𝑈𝑖𝑖 is the difference between the rank of 𝐸𝐸 and the 

rank of 𝐸𝐸 in observation 𝑖𝑖, and 𝑛𝑛 is the number of observations. The test statistic is calculated 

as: 

𝑟𝑟 = 𝑟𝑟𝑖𝑖,𝑖𝑖 √𝑛𝑛 − 1 

If the hypothesis of homoscedasticity is rejected, the OLS regression approach is not optimal. 

6.3.3 Autocorrelation (Durbin-Watson test) 

To check for autocorrelation, the Durbin-Watson test is suitable. The purpose is to test how 

much the residuals from the regression depends on each other. As mentioned above, the 

autocorrelation only appears in time series data. Its independence is investigated through the 

first-order autoregressive model (Durbin & Watson, 1971): 

𝜀𝜀𝑡𝑡 = 𝜌𝜌𝜀𝜀𝑡𝑡 + 𝛼𝛼𝑡𝑡 

Where 𝜌𝜌 is the correlation between the residuals, and 𝛼𝛼𝑡𝑡 is the error term of this regression. 

The hypotheses and test-observers are the following (Durbin & Watson, 1971): 

H0: No autocorrelation (ρ = 0) 

HA: Autocorrelation (ρ ≠ 0) 

    

𝑆𝑆 =
∑ (𝜀𝜀𝑡𝑡 − 𝐸𝐸𝑡𝑡−1)2𝑀𝑀
𝑡𝑡=2

∑ 𝜀𝜀𝑡𝑡2𝑀𝑀
𝑡𝑡=1

 

Where, 𝑆𝑆 is the test-observer used in table 5, and 𝜀𝜀𝑡𝑡 is the residuals. The value of the test-

observer will always be within 0 and 4. A general rule of thumb is that one can assume no 
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autocorrelation if the test-observer lies within the interval from 1.5 to 2.5. However, with 100 

observations and one intercept, the critical values for the test would be (Savin & White, 1977): 

 

Table 5. Critical values for our data sample (own contribution) 

 

6.3.4 Normality (Skewness and Kurtosis test) 

As a supplement to the graphical assessment of normality, the skewness/kurtosis approach is 

applied to test the robustness of the normality assumption. The approach was developed by 

D’Agostino, Belanger and D’Agostino Jr. (1990), with adjustments made by Royston (1991). 

This approach is based on testing the skewness and kurtosis of the data sample, and then 

combining the two tests into an overall test statistic (Stata, 2019). The degree of distortion from 

the symmetry (skewness) and pointiness (kurtosis) in the distribution curve are two ways which 

a distribution can deviate from normal. Hence, the values of these measures should be zero in 

a normal distribution (George & Mallery, 2010). The test requires a minimum of eight 

observations and is based on the null hypothesis of a normally distributed error term and an 

alternative hypothesis of a non-normally distributed error term. 

There are two alternative approaches to test the normality of a sample. These are the Shapiro-

Wilk and the Kolmogorov-Smirnov test. The Shapiro-Wilk test is considered to have the largest 

statistical power for small sized data samples where n < 100. Kolmogorov-Smirnov is aimed 

at larger samples but has a lower statistical power (Stata, 2019). Therefore, we find the 

combined test of skewness and kurtosis as the most appropriate approach.  

6.4 Hypothesis Testing 
The assumptions made for a valid statistic regression is stated above. To make sure that the 

correct conclusions are made, hypothesis tests are used. Hypothesis testing is a general process 

in reference to statistical inference. The purpose of the inference is to assess whether there is 

enough statistical evidence to conclude that the data sample can support a hypothesis. In a test, 

Conclusion Interval DW-values DW-values
1% significance 5% significance

Positive autocorrelation 0 < DW < DWL 0.000-1.522 0.000-1.654
Inconclusive DWL < DW < DWU 1.522-1.562 1.654-1.694
No autocorrelation DWU < DW < 4-DWU 1.562-2.438 1.694-2.306
Inconclusive 4-DWU < DW < 4-DWL 2.438-2.478 2.306-2.346
Negative autocorrelation 4-DWL < DW < 4 2.478-4.000 2.346-4.000
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there will be tested on two different hypotheses. The null hypothesis, H0, and the alternative 

hypothesis, HA. The test is based on a test estimator under the null hypothesis, known as 

statistical distribution, such as t-distribution or normal distribution (Keller, 2015). 

Further, two possible mistakes concerning rejecting or accepting the null hypothesis can be 

made: 

Type 1 error: occur when rejecting the null hypothesis. 

Type 2 error: occur when keeping the null hypothesis 

The type 1 error means that a test is rejecting the null hypothesis due to a random observation, 

even if it is correct. The probability of rejecting the null hypothesis, when the null hypothesis 

is true, is denoted by 𝛼𝛼. This probability is called the level of significance. The probability of 

type 2 error is called beta. This error is keeping the null hypothesis due to a random observation, 

even if it is wrong.  

6.4.1 P-values 

The p-value is the probability of getting a value equal to or higher than the actual value of the 

observed statistic when the null hypothesis is true (Chernick, 2011, pp. 74-75). In statistical 

hypothesis testing, the p-value states the lowest level at which the test will reject the null 

hypothesis (Ibid, p. 75). To determine whether or not to keep the null hypothesis, we compare 

the p-value to the stated significance level. The most commonly used significance levels in 

hypothesis testing are 1%, 5% or 10%, and the smaller level indicates that there is less likely 

to keep the null hypothesis. The null hypothesis is rejected if the p-value is less than or equal 

to the significance level, and the test result is then said to be statistically significant. The p-

value can be one- or two-sided, depending on whether or not the test is one- or two-tailed (Ibid, 

p. 75). 

6.4.2 One-tailed and two-tailed tests 

One-tailed and two-tailed tests are different approaches to estimate the statistical significance 

of a parameter inferred from a data set, in the form of a test statistic. One-tailed tests consider 

if the estimated value differs from the reference value in only one direction, either higher than 

or less than, but not both. A two-tailed test is used to consider whether the estimated value may 

be greater than or less than the reference value (Ibid, p. 74). 
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7. Data 
The purpose of our study is to analyze the performance of Norwegian mutual funds traded on 

the Oslo Stock Exchange. In order to do so, we have collected numerous data, whereas the 

majority is collected from Bloomberg, Morningstar, and DataStream. The data is collected 

monthly over 10 years, from 2009 to 2018. In this chapter, our choice of data is presented, as 

well as the reasoning for our selections.  

7.1 Selection of Funds 
There are several criteria when selecting which funds to use in the analysis. The fund selections 

are made based on the following criteria: 

1. The fund trades at the Oslo Stock Exchange. 

2. The fund’s asset management is registered as Norwegian in the Norwegian Fund and 

Asset Management Association. 

3. The fund has a history of more than 10 years if actively managed. 

4. The actively managed fund has OSEFX as its benchmark. 

5. The fund is an open-end mutual fund. 

6. The fund invests between 80% and 100% of its assets in the Norwegian market. 

By using these criteria and including the Morningstar Style Box1, the chosen funds are 20 

active managed and six passive managed funds: 

                                                            
1 Morningstar Style Box shows how the portfolio of each fund is set up. Equity style (value, mixed or growth – 
Value, Mix, Grow) and Size (big, medium or small – Big, Med, Small). 
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Table 6. Sample of funds (own contribution based on Morningstar.no)  

As shown in table 6, both Pareto Investment Fund A and Eika Norge have a significant position 

of stocks registered as foreign. By looking into which stocks these concerns, Pareto Investment 

Fund A has two in particular. Royal Caribbean Cruises Ltd and Subsea 7 SA, represent 

respectively, 6.48% and 4.85%. Both companies are listed on OSE and follow the fluctuation 

of OSE but have headquarters in a foreign country. The same for Eika Norge, who invests in 

4.56% in Subsea 7 SA. Accounting for this situation, we do not add a foreign index into our 

regression but replace the Norwegian market variable with the world index in the oil chapter, 

8.9. It is also important to point out the star (*) attached to the funds. This indicates a restriction 

of the data sample. The three funds existing for a limited period are DNB Norge Indeks, Nordnet 

Superfondet Norge and Storebrand Indeks – Norge A. Respectively, from September 2010, 

June 2014, and March 2014.   

Name Management Index
Alfred Berg Aktiv Active 6.49% 1.30% Med/Grow OSEFX
Alfred Berg Gambak Active 2.75% 2.80% Med/Grow OSEFX
Alfred Berg Humanfond Active 5.60% 5.80% Med/Grow OSEFX
Alfred Berg Norge Classic Active 5.51% 1.60% Med/Grow OSEFX
C WorldWide Norge Active 6.50% 0.90% Med/Grow OSEFX
Danske Invest Norge I Active 3.62% 0.00% Med/Mix OSEFX
Delphi Norge A Active 10.19% 0.50% Med/Grow OSEFX
DNB Norge (IV) Active 9.18% 7.60% Med/Grow OSEFX
Eika Norge Active 14.81% 0.50% Med/Mix OSEFX
Fondsfinans Norge Active 10.27% 0.40% Med/Value OSEFX
Handelsbanken Norge Active 1.77% 1.50% Med/Mix OSEFX
Holberg Norge Active 11.43% 2.60% Small/Mix OSEFX
KLP AksjeNorge Active 8.52% 3.40% Med/Mix OSEFX
Nordea Avkastning Active 7.65% 0.30% Med/Mix OSEFX
Nordea Kapital Active 6.75% 0.30% Med/Mix OSEFX
Nordea Norge Verdi Active 10.58% 0.90% Small/Value OSEFX
ODIN Norge C Active 5.92% 2.60% Med/Mix OSEFX
Pareto Aksje Norge B Active 6.02% 2.50% Med/Value OSEFX
Pareto Investment Fund A Active 15.19% 3.10% Small/Mix OSEFX
Storebrand Norge Active 7.82% 4.60% Med/Grow OSEFX
Alfred Berg Index Classic Passive 2.96% 0.97% Med/Mix OSEBX
DNB Norge Indeks▪ Passive 2.86% 0.03% Med/Mix OSEBX
KLP AksjeNorge Indeks II Passive 3.03% 0.89% Med/Mix OSEBX
Nordnet Superfondet Norge▪ Passive 2.58% 0.53% Big/Mix OSEBX
PLUSS Indeks (Fondsforvaltning) Passive 2.19% 0.15% Big/Mix OSEBX
Storebrand Indeks - Norge A▪ Passive 2.96% 0.01% Med/Mix OSEBX

Cash
Morningstar 

Style Box
% invested in 
foreign stocks
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7.2 Benchmark Selection 
To evaluate whether a fund has outperformed the market, a referential index is suitable for 

comparing the outcome. The referential index is called a benchmark and is an essential and 

necessary aspect of asset management. The reason for measuring the performance is for the 

customer to easier access the results of numerous funds and compare them. With this, it is 

important to differentiate between actively and passively managed funds. As for an actively 

managed fund, it aims its investment policy on outperforming its benchmark. The logical 

benchmark for each fund is the referential index stated by each fund. Concerning investment 

policy, the benchmark also indicates how the fund makes its choices on strategical allocation. 

The Norwegian Fund and Asset Management Association requires some satisfaction when 

picking a benchmark. The requirements include a fund’s benchmark to be investable, traceable, 

describable, and to be representable through a matching risk- and investment profile. The most 

essential is, however, that a fund and its benchmark do have the same investment universe 

(Norwegian Fund and Asset Management Association, 2019). 

Another issue with selecting benchmark is whether to follow the general market fluctuation in 

Norway. OSEBX and OSEAX are created to do so, covering respectively, a selected amount 

to represent the market fluctuation of OSE and all constituents of OSE. The disadvantage of 

picking one of the mentioned benchmarks is that it does not give an excellent overview of the 

performance of each fund. A more nature direction should be an index which is diversified and 

set up to match the funds market. OSEFX, which is the capped version of OSEBX, is a suitable 

choice of benchmark considering this problem. 
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Figure 6. The NAV of OSEFX, OSEBX, and OSEAX over the last 10 years (own contribution)  

The asset management can choose a benchmark based on their relative performance compared 

to the single fund. Which means that they have the opportunity to choose the benchmark with 

the lowest return in order to maximize the fund’s performance relative to their chosen 

benchmark. The OSEBX, OSEAX, and OSEFX are all reasonably close, but by looking at the 

unbiased analytics at Morningstar, each fund has OSEFX as its benchmark. This thesis will, 

therefore, use OSEFX as the benchmark for all funds.  

7.3 Return History 
The sample of data used in this thesis is available in yearly, monthly, weekly and daily 

numbers. Numbers collected on a yearly basis would create an imprecise picture of the fund’s 

fluctuation. Daily numbers would, in this case, be too volatile for the purpose of this thesis’ 

research objective. As most of the mutual funds rebalance their portfolio each month, we find 

it appropriate to use monthly data. This is also stated by Morningstar. 

7.3.1 Net Asset Value (NAV) 

The numbers collected from DataStream is Net Asset Value (NAV), which is the net value of 

a fund’s asset at the given time. All NAVs collected has the following features:  
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- Numbers are pre-tax. 

- All management fees are withdrawn.  

- All transaction fees are withdrawn. 

- All income and dividends are reinvested and net of fees. 

- Neglect front-end loads, deferred and redemption fees.   

This is the most used method of calculating a mutual fund’s net asset value, recommended by 

the unbiased Morningstar.  

Taxation of funds is individual for each investor, which makes it impossible to calculate the 

numbers net of tax seeing the outcomes of each investor’s situation. Hence, tax is not 

considered further in the analysis.  

7.4 Risk-Free Rate of Return 
In order to measure the mutual fund’s performance, their return is measured relative to the risk-

free rate. The risk-free rate represents the obtained return from a risk-free investment, where 

the actual returns equal the expected return. For an investment to be risk-free it has to meet two 

conditions – the entity making the cash flow has no default risk, and there can be no 

reinvestment risk (Damodaran). NIBOR (Norwegian Interbank Offered Rate) are Norwegian 

money market rates that reflect the required interest rate level for unsecured money market 

lending from a bank to another (Norske Finansielle Referanser AS, 2019). NIBOR are 

calculated and distributed by the Oslo Stock Exchange, with different maturities, and are 

considered as the best estimates of the risk-free rate. The duration of the risk-free rate applied 

in the analysis should be equal to the duration of the fund returns. Therefore, three months 

NIBOR are found as an appropriate proxy for the risk-free rate (Morningstar, 2019). The 

interest rate data from 2009 to 2013 is collected from the website of the Norwegian Central 

Bank, and the remaining data from 2013 to 2019 is collected from Statistics Norway (Statistisk 

Sentralbyrå). The monthly risk-free rate is computed as: 

𝑟𝑟𝑓𝑓,𝑡𝑡 =
ln(1 + 𝑟𝑟𝑡𝑡3𝑚𝑚 𝑁𝑁𝑁𝑁𝑆𝑆𝑁𝑁𝑁𝑁)

12
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7.5 Fund Expenses 
The NAV related prices are prices net of management fees and costs, but gross of taxes. The 

management fees and costs represent the expense of the fund managers’ expertise and the 

transaction costs of trading. The fund expenses on actively managed funds are higher than those 

of the passively managed funds. The management fees on the different funds in the data sample 

are collected from Norwegian Fund and Asset Management Association, whereas these 

expenses range from 2% to 0.75% on the active funds and from 0% to 0.70% on the passively 

managed funds. High management fees do not necessarily mean a higher degree of active 

management, or that the fund generates returns greater than those with lower management fees 

and costs.  

 

Table 7. Overview of fees (NOK/annual) (own contribution based on Morningstar.no)  

Table 7 presents a broad range of costs for our selected funds. The variation of the minimum 

initial investment from 0 to 10 million NOK restricts the availability for an average person, 

but for our purpose of analyzing the return, it does not matter what the minimum initial 

Fund Name Min. Initial Investment Management Fee
Active funds: (NOK) (Annual)
Alfred Berg Aktiv 300 1.50%
Alfred Berg Gambak 300 2.00%
Alfred Berg Humanfond 300 1.20%
Alfred Berg Norge Classic 5,000 1.20%
C WorldWide Norge 1,000 1.30%
Danske Invest Norge I 1,000 1.75%
Delphi Norge A 100 2.00%
DNB Norge (IV) 10,000,000 0.75%
Eika Norge 100 1.50%
Fondsfinans Norge 10,000 1.00%
Handelsbanken Norge 0 2.00%
Holberg Norge 1,000 1.50%
KLP AksjeNorge 3,000 0.75%
Nordea Avkastning 100 1.50%
Nordea Kapital 1,000,000 1.00%
Nordea Norge Verdi 100 1.50%
ODIN Norge C 3,000 1.50%
Pareto Aksje Norge B 500 2.00%
Pareto Investment Fund A 2,000 1.80%
Storebrand Norge 100 1.50%

Index funds:
Alfred Berg Index Classic 25,000 0.19%
DNB Norge Indeks* 100 0.20%
KLP AksjeNorge Indeks II 10,000,000 0.10%
Nordnet Superfondet Norge* 100 0.00%
PLUSS Indeks (Fondsforvaltning) 50,000 0.70%
Storebrand Indeks - Norge A* 100 0.20%
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investment states. However, we can see that the lowest management fees connect to high 

initial investments. This restriction has one exception – Nordnet Superfondet Norge. Their 

Chief of Norway, Anders Skar, states own their website: “Somehow I am forced to pay, you 

think. No, it is actually free of charge. We are just happy that you are happy with your 

savings and hope and believe that it will create confidence so that you too buy other services 

from us in the future” (Nordnet.no, 2019). This statement is, after all, an attempt to grow and 

create attention. 

7.6 Information Variables 
It is essential to use appropriate information variables in order to provide accurate alpha 

estimates. In addition to NIBOR, we collect data variables for the SMB, HML and UMD 

factors in Carhart’s 4-factor model. Professor Bernt Arne Ødegaard provides the estimates for 

these factors corresponding to the Oslo Stock Exchange. These estimates are monthly data from 

1981 to 2018, collected from BI Norwegian Business Schools homepage. Ødegaard 

constructed the factors using an approach similar to the one of Fama & French for the US stock 

market. The monthly estimates for the SMB factor are constructed by subtracting the large-cap 

stock returns from the small-cap stock return. The corresponding HML factor is calculated by 

subtracting the stocks with high book-to-market value from the stocks with low book-to-market 

value. The momentum factor, UMD, is calculated as the average return on stocks with 

historically high return minus the average return on stocks with historically low return. A 

research performed by Næs et al. (2007) suggested that there is no evidence of HML or UMD 

in the Norwegian stock market (Næs et al., 2007, p. 28), but the reliability of these discoveries 

are sensitive to the sample period. For that reason, we include the HML and UMD factors in 

the asset pricing model. 

7.7 Survivorship Bias 

When performing an empirical study of mutual funds in Norway, the collected data sample 

may be exposed to survivorship bias. This occurs as the data sample in the analysis only 

includes funds that have existed for the past 10 years and eliminates funds that have 

disappeared during this period or that were not yet initiated 10 years ago. Evidence suggests 

that funds do not become defunct randomly, but rather as a result of poor performance 

(Sørensen, 2009, p. 5). Consequently, one may overestimate the funds’ performance, as the 

bottom-performing funds will be non-survivors over this timeline and removed from the 
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analysis. Such a filter induces the survivorship bias in the data sample. Therefore, using all 

returns, including those of defunct and newer funds, will contribute to gain an accurate and 

survivorship bias free understanding of fund performance. As our data sample does not include 

any non-surviving funds, we cannot reject any claims of survivorship bias in our thesis. 

The depositing of funds has been discussed in media, as it is questioning the average return 

created by management. Many accuse the different fund providers of ending low ranking funds, 

in order to get the best overall score. The table below shows an overview over which fund 

distributor that have been depositing funds from the start of 2000 until the start of 2017.   

 
Table 8. Overview of fund deposits (Forbrukerrådet, 2017)  

Worth mentioning is the merging of Norwegian mutual funds happening in 2013 by the Eika 

Group. The merger consisted of four funds, Terra Norge, WW Norge, Eika SMB, NB Aksjefond, 

becoming one – Eika Norge (Øksnes, 2017). The effect of the merger is not considered any 

further in the analysis but might result in imprecise comparisons to other funds.  

8. Results 

The theoretical foundation used to analyze the different regressions, performance measures, 

and models have so far characterized the thesis. We will in the following chapter present, 

commentate and discuss the empirical results. First, we present the descriptive statistics of the 

underlying data. Secondly, we examine the results of the regression models as well as the 

results of the corresponding robustness tests. The results obtained by each model is presented 

separately. Thirdly, the performance measures will be presented step by step, trying to uncover 

Fund Distributor
Number of 

Deposited Funds
Average 

Morningstar Rank
KLP 2 3.00
DNB 32 2.91
Storebrand 13 2.85
ODIN 11 2.73
Pareto 6 2.67
Nordea 9 2.56
The Eika Group 15 2.12
Alfred Berg 2 2.00
Delphi 1 2.00
Handelsbanken 1 2.00
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a consistent dynamic in the funds’ performance. Lastly, we will illustrate how the oil price is 

affecting the performance of the Oslo Stock Exchange and its mutual funds.  

8.1 Descriptive Statistics 

Table 9 presents the descriptive statistics of the funds’ monthly return over the 10-year period. 

The estimates of the three index funds that have existed for less than 10 years are left out, as 

we find it imprecise to compare statistic figures estimated over different time periods. The 

funds that have existed for less than 10 years are marked by a star (*) in our tables.  

 

Table 9. Descriptive statistics: monthly estimates (own contribution) 

The table shows that all the funds in the sample on average have delivered positive returns over 

the sample period. On average, Alfred Berg Gambak generated the highest returns, with an 

average monthly rate of 1.33%. ODIN Norge C generated the lowest returns, with an average 

Fund name Mean(ri) Min(ri) Max(ri) σi ri-rf ri-rM

Active funds:
Alfred Berg Aktiv 1.24% -13.63% 15.94% 4.58% 1.10% 0.15%
Alfred Berg Gambak 1.33% -13.56% 15.18% 4.41% 1.18% 0.23%
Alfred Berg Humanfond 1.00% -12.05% 14.94% 4.42% 0.86% -0.09%
Alfred Berg Norge Classic 1.22% -11.63% 15.78% 4.42% 1.07% 0.12%
C WorldWide Norge 1.07% -11.60% 14.78% 4.59% 0.92% -0.03%
Danske Invest Norge I 1.12% -12.39% 13.85% 4.51% 0.98% 0.03%
Delphi Norge A 1.10% -12.60% 15.17% 4.77% 0.95% 0.01%
DNB Norge (IV) 0.99% -10.58% 14.81% 4.44% 0.85% -0.10%
Eika Norge 0.89% -16.05% 16.89% 4.77% 0.74% -0.20%
Fondsfinans Norge 1.20% -12.47% 15.12% 4.91% 1.05% 0.10%
Handelsbanken Norge 1.22% -12.43% 16.34% 4.76% 1.07% 0.12%
Holberg Norge 0.82% -12.54% 13.79% 4.54% 0.67% -0.28%
KLP AksjeNorge 1.08% -11.57% 16.20% 4.78% 0.94% -0.01%
Nordea Avkastning 1.15% -11.46% 15.39% 4.63% 1.00% 0.06%
Nordea Kapital 1.18% -10.93% 15.44% 4.57% 1.03% 0.08%
Nordea Norge Verdi 1.23% -9.73% 14.13% 3.99% 1.08% 0.13%
ODIN Norge C 0.80% -13.80% 12.59% 4.28% 0.65% -0.30%
Pareto Aksje Norge B 0.90% -12.32% 13.10% 4.34% 0.75% -0.20%
Pareto Investment Fund A 1.24% -12.51% 17.18% 4.94% 1.09% 0.14%
Storebrand Norge 1.15% -12.09% 14.42% 4.48% 1.00% 0.06%

Index funds:
Alfred Berg Index Classic 1.05% -10.51% 14.35% 4.28% 0.90% -0.04%
DNB Norge Indeks*
KLP AksjeNorge Indeks II 1.05% -10.63% 14.71% 4.31% 0.90% -0.05%
Nordnet Superfondet Norge*
PLUSS Indeks (Fondsforvaltning) 1.03% -10.32% 15.69% 4.41% 0.88% -0.07%
Storebrand Indeks - Norge A*

Average 1.09% -12.06% 15.03% 4.53% 0.94% -0.01%
OSEFX 1.10% -11.76% 15.29% 4.58% 0.95%
3M-NIBOR 0.15% 0.06% 0.29% 0.06%
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rate of 0.80%. Over the 10 year period, Eika Norge delivered both the lowest and highest 

monthly return, at the rate of respectively -16.05% and 16.89%. These funds are all active.  

Further, it appears from the analysis that the standard deviation of the index funds ranges from 

4.41% to 4.28%, which implies that the volatility of the index funds’ return is all below the 

benchmark. The standard deviation of the active funds ranges from 4.94% to 3.99%, where 9 

out of 20 active funds are more volatile than the benchmark, and the remaining 11 are less 

volatile. It is interesting that the majority of the active funds are less volatile than the 

benchmark, as one could expect them to take on more risk to beat the benchmark, as implied 

by the risk-return tradeoff. 

When comparing the funds’ return relative to the risk-free rate, they all on average, generate a 

positive monthly return in excess of the risk-free rate. Since the monthly returns are net of fees, 

the results imply that placing an investment in any of the funds at the beginning of the sample 

period has been more profitable than investing in a risk-free asset. Furthermore, it emerges 

from the analysis that 12 out of the 20 active funds on average exceed the returns of the 

benchmark index. All of the index funds have on average underperformed relative to the 

benchmark. The average return in excess of the benchmark is -0.0056% and the median excess 

return is 0.0052. 

Six of the active funds in the data sample are able to deliver returns above the benchmark, as 

well as they are less volatile. Based on the descriptive statistics, the active fund Alfred Berg 

Gambak especially stands out, as it delivers the highest return average return over the sample 

period, beating the benchmark, as well as it is less volatile. 

To get a more accurate picture of the funds’ relative performance, we have presented the 

statistic figures from the last 54 months (4.5 years) in table 10. The statistic figures in table 

10 are estimated from the month the last fund in our sample was launched, to enable us to 

perform a more accurate comparison of the entire data, as the estimations cover the same 

period. 
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Table 10. Descriptive statistics: monthly from 07/2014 to 12/2018. (own contribution) 

It emerges from table 10 that the average monthly returns over the last 54 months are reduced 

across the entire data sample compared to the 10-year estimates. The overall average return has 

decreased from 1.09% to 0.57%, and the average return of the market benchmark has decreased 

from 1.10% to 0.49%. Similarly, the funds’ average volatility has dropped, compared to the 

average of the 10-year period. Over the period from July 2014 until December 2018, 10 active 

and four passive funds have been less volatile than the benchmark index. Based on the estimates 

over the 4.5-year period, Alfred Berg Gambak on average delivers the highest return, and DNB 

Norge (IV) delivers the lowest return. 

Further, we can observe that the entire sample of mutual funds have on average provided 

returns above the risk-free rate. Implying that investing in either of the funds in our data sample, 

Fund name Mean(ri) σi ri-rf ri-rM

Active funds:
Alfred Berg Aktiv 0.86% 3.14% 0.77% 0.38%
Alfred Berg Gambak 0.95% 3.42% 0.85% 0.46%
Alfred Berg Humanfond 0.56% 3.09% 0.46% 0.07%
Alfred Berg Norge Classic 0.70% 3.03% 0.61% 0.22%
C WorldWide Norge 0.56% 3.38% 0.46% 0.07%
Danske Invest Norge I 0.56% 3.00% 0.46% 0.07%
Delphi Norge A 0.40% 3.70% 0.30% -0.09%
DNB Norge (IV) 0.33% 3.49% 0.23% -0.16%
Eika Norge 0.34% 3.21% 0.25% -0.15%
Fondsfinans Norge 0.66% 4.01% 0.57% 0.17%
Handelsbanken Norge 0.80% 3.40% 0.71% 0.31%
Holberg Norge 0.60% 3.21% 0.50% 0.11%
KLP AksjeNorge 0.51% 3.47% 0.42% 0.02%
Nordea Avkastning 0.65% 3.37% 0.56% 0.16%
Nordea Kapital 0.62% 3.26% 0.52% 0.13%
Nordea Norge Verdi 0.61% 3.15% 0.51% 0.12%
ODIN Norge C 0.67% 2.90% 0.57% 0.18%
Pareto Aksje Norge B 0.35% 3.61% 0.25% -0.14%
Pareto Investment Fund A 0.74% 3.81% 0.64% 0.25%
Storebrand Norge 0.61% 2.98% 0.52% 0.12%

Index funds:
Alfred Berg Index Classic 0.48% 3.21% 0.39% -0.01%
DNB Norge Indeks* 0.45% 3.22% 0.36% -0.04%
KLP AksjeNorge Indeks II 0.47% 3.21% 0.37% -0.02%
Nordnet Superfondet Norge* 0.49% 3.36% 0.39% 0.00%
PLUSS Indeks (Fondsforvaltning) 0.43% 3.36% 0.33% -0.06%
Storebrand Indeks - Norge A* 0.47% 3.23% 0.37% -0.02%

Average 0.57% 3.31% 0.48% 0.08%
OSEFX 0.49% 3.18%
3M-NIBOR 0.10% 0.02%
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has been more profitable than a risk-free investment. When we observe the average return 

obtained relative to the benchmark index, it emerges from table 10 that 16 active funds have 

performed better than the benchmark, delivering a positive average return in excess of the 

benchmark. As for the index funds, they all underperformed relative to the benchmark index, 

delivering negative returns in excess of the benchmark index. Corresponding findings only 

apply to four of the active funds.  

It emerges from the descriptive statistics that 12 active funds were able to beat the benchmark 

over the 10-year period and 14 active funds were able to do so over the four and a half year 

period. These findings demonstrate that active funds can deliver positive returns in excess of 

the benchmark. However, the statistics corresponding to the passive funds shows that neither 

of the index funds are able to beat the benchmark, as they deliver negative returns in excess of 

the benchmark, over the long (10-year) and short term (4.5-year) periods. These findings are 

in favor of the active funds, indicating that the active funds perform better than the index funds.  

Further, we are to address whether each fund is performing better related to the benchmark and 

related to a risk-free asset through several performance measures.   

8.2 Performance Measures 
The estimated performance measures of the various funds, based on average monthly measures, 

are summarized in table 11. Applying several different measures are useful to the analysis as 

they consider risk and return differently, as well as they provide an indication of the winning 

and losing funds in the data sample. 
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Table 11. Relative Performance Measures: monthly estimates (own contribution based on test results)  

8.2.1 Sharpe Ratio 

The Sharpe ratio of the various funds in the data sample ranges from 0.1166 to 0.2710. It 

emerges from the table that the funds that have generated the highest return relative to its risk 

over the 10-year period are Nordea Norge Verdi and Alfred Berg Gambak, whereas both of 

these funds are active. These findings imply that the funds’ excess returns may be due to 

good investment decisions rather than as a result of too much risk. The funds with the 

weakest performance based on the Sharpe measure is the index fund Nordnet Superfondet 

Norge, followed by the active fund Holberg Norge. Nordnet Superfondet Norge’s low Sharpe 

ratio is mainly due to its poor average return, rather than its risk, as its historical standard 

deviation is low. Also, Holberg Norge’s weak performance is highly influenced by its low 

average return over the 10-year period, whereas only one active fund in the sample has 

generated a lower average return. Handelsbanken Norge and Pareto Investment Fund A have 

generated average monthly returns that are similar to Nordea Norge Verdi. However, as the 

Fund name Sharpe Ratio Treynors Measure TE IR M2

Active funds:
Alfred Berg Aktiv 0.2393 0.0114 0.0126 0.1174 0.15%
Alfred Berg Gambak 0.2683 0.0134 0.0188 0.1251 0.28%
Alfred Berg Humanfond 0.1937 0.0091 0.0104 -0.0883 -0.06%
Alfred Berg Norge Classic 0.2424 0.0113 0.0081 0.1515 0.16%
C WorldWide Norge 0.2009 0.0094 0.0088 -0.0300 -0.03%
Danske Invest Norge I 0.2165 0.0101 0.0187 0.0148 0.04%
Delphi Norge A 0.1995 0.0099 0.0186 0.0028 -0.03%
DNB Norge (IV) 0.1906 0.0089 0.0086 -0.1182 -0.08%
Eika Norge 0.1561 0.0075 0.0074 -0.2742 -0.23%
Fondsfinans Norge 0.2139 0.0106 0.0093 0.1116 0.03%
Handelsbanken Norge 0.2248 0.0110 0.0096 0.1272 0.08%
Holberg Norge 0.1478 0.0073 0.0148 -0.1875 -0.27%
KLP AksjeNorge 0.1957 0.0091 0.0165 -0.0076 -0.05%
Nordea Avkastning 0.2167 0.0101 0.0181 0.0308 0.04%
Nordea Kapital 0.2257 0.0105 0.0082 0.1024 0.09%
Nordea Norge Verdi 0.2710 0.0135 0.0184 0.0733 0.29%
ODIN Norge C 0.1521 0.0077 0.0196 -0.1521 -0.25%
Pareto Aksje Norge B 0.1721 0.0089 0.0213 -0.0945 -0.16%
Pareto Investment Fund A 0.2210 0.0109 0.0182 0.0795 0.06%
Storebrand Norge 0.2240 0.0108 0.0150 0.0376 0.08%

Index funds:
Alfred Berg Index Classic 0.2114 0.0098 0.0071 -0.0606 0.02%
DNB Norge Indeks* 0.1721 0.0069 0.0062 -0.0369 0.01%
KLP AksjeNorge Indeks II 0.2093 0.0097 0.0069 -0.0655 0.01%
Nordnet Superfondet Norge* 0.1166 0.0038 0.0053 -0.0033 -0.02%
PLUSS Indeks (Fondsforvaltning) 0.1998 0.0094 0.0097 -0.0685 -0.03%
Storebrand Indeks - Norge A* 0.1595 0.0051 0.0088 0.0026 -0.01%

OSEFX 0.2071 0.0095
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Sharpe ratios of these funds are much lower, the higher return of these funds are likely to be 

explained by the additional risk. OSEFX has generated a Sharpe measure of 0.2071, which 

means that the benchmark index has generated a higher return relative to the risk than 9 of the 

20 analyzed active funds, and 4 of the analyzed index funds. 

8.2.2 Treynor’s Measure 

Further, when measuring the funds’ performance using Treynor’s measure, Nordea Norge 

Verdi and Alfred Berg Gambak are considered as the top performing funds. A common factor 

is that both funds are among those with the lowest beta values in the fund sample (according 

to Single Index Model), implying that the market return has less impact on these funds return, 

compared to the other funds considered in the analysis. As these funds are the least exposed 

to systematic risk, as well as generates high average returns, they provide a higher Treynor 

measure. The bottom performing funds, based on Treynors performance measure, are the 

index funds DNB Norge Indeks, Nordnet Superfondet Norge and Storebrand Indeks – Norge 

A. All these funds have existed for less than 10 years, which may have some influence on the 

results. Compared to the benchmark index, 12 active funds and two index funds have 

generated a higher return relative to the systematic risk. 

8.2.3 Tracking Error 

When analyzing the tracking error of the funds, it emerges that the index funds generate 

relatively low TE compared to the active funds, which implies that their return consistency 

versus the benchmark over the given timeline is similar to each other. These findings are not 

surprising, as the index funds do not aim to beat the benchmark, but instead follow it. Alfred 

Berg Gambak, ODIN Norge C and Pareto Aksje Norge B are the funds with the highest TE. 

DNB Norge Indeks, KLP AksjeNorge Indeks II and Nordnet Superfondet Norge generate the 

lowest tracking error. Tracking error alone is not a good performance measure but is an 

appropriate supplement as it contributes to explain the differences between the funds. 

8.2.4 Information Ratio 

The fourth performance measure applied to assess the funds’ relative performance is the 

information ratio. Alfred Berg Norge Classic is the best performer based solely on this measure. 

Alfred Berg Gambak and Handelsbanken Norge are also considered top performers according 

to their IR. Only one of the index funds delivers a positive IR, which is Storebrand Indeks – 

Norge A. As the IR measures the fund managers’ level of skill and ability to generate excess 
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return relative to a benchmark, it is expected that the index funds do not generate any high 

values on this measure. 60% of the active funds generate a positive IR, implying that these 

funds on a risk-adjusted basis, consistently produce higher returns than the benchmark index. 

Eika Norge is the fund with the worst performance, followed by Holberg Norge and ODIN 

Norge C. Nordea Norge Verdi, which is considered a top performing fund measured through 

the Sharpe ratio and Treynor’s measure, generated an IR that is significantly lower than top 

performing funds according to the IR. This may be due to a relatively high tracking error. Alfred 

Berg Gambak has generated a TE close to Nordea Norge Verdi. However, due to its high 

average return, it is ranked among the top performers based on the IR measure as well.  

8.2.5 Modigliani Squared 

Similar to the other performance measures, Nordea Norge Verdi and Alfred Berg Gambak 

generate the highest M2 value. These findings indicate that these funds have given the highest 

return, adjusted for the risk of the fund relative to the benchmark. Different from the other 

performance measures, the generated values of the two funds are considerably higher than the 

other funds. This may be due to that M2 measures in percentage points. The fund generating 

the lowest M2 value is Holberg Norge, which is similar to the findings of the other performance 

measures. Eleven active funds and three index funds generated positive M2 values.  

8.2.6 Summary of the Performance Measures 

Based on the findings of the relative performance measures, Nordea Norge Verdi and Alfred 

Berg Gambak stand out as the best performing funds. These findings capture our interest as 

they are consistent for each performance measure applied, which strengthens the reliability of 

the results. The worst performing funds based on the relative performance measures are Eika 

Norge and Holberg Norge. Assessing the funds, we see a low, stable ranking compared to other 

funds, and Eika Norge performs among the bottom 5 for every measurement. The merger 

presented in chapter 7.7 might explain the reason. As of their bad performance, we will pay 

both Holberg Norge and Eika Norge a closer look further in this thesis. The top and bottom 

performers based on the relative performance measures are active funds. 

The remarks of the overall results are funds almost precisely splitting in halves, as there are 13, 

15, and 14 funds beating the benchmark in respectively Sharpe Ratio, Treynor’s Measure, and 

Modigliani Squared. This results are matching Sharpe (1991) saying that if a fund is 

outperforming the benchmark, another will not (Sharpe, 1991).  
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Looking into the average overall rank of our active funds, we find that all top 10 funds have a 

Morningstar investment category of either “growth” or “value” with a low percentage in 

foreign stocks. Conversely, the bottom four funds are categorized as “mixed” and have a 

relatively large amount invested in foreign stocks. This indicates that a narrower market 

approach in either category or geography leads to better performance for the funds in our 

sample.  

8.3 Underlying Data 
Before running the regressions and the robustness tests of the regression models, we investigate 

the robustness of the underlying data. We test if there is any instances of autocorrelation in the 

factors and whether the factors and fund returns are normally distributed. Lack of fulfilling 

these conditions in the underlying data, may influence the robustness of the regression 

estimates.  

8.3.1 Test of the Underlying Data 

The data sample is collected over a 10-year period. The independent variables are tested for 

autocorrelation and normality under the null hypothesis of “no autocorrelation” and “normal 

distribution”. The test results are shown in table 12. 

 

Table 12. Robustness test of underlying data (own contribution based on the test results) 

The critical values for the Durbin-Watson test of autocorrelation are presented in chapter 6.3.3. 

The results detect indications of autocorrelation in the UMD factor. However, with the rule of 

thumb taken into account, of no autocorrelation for values between 1.5 and 2.5, the assumption 

of no autocorrelation holds for all factors. The results of the skewness/kurtosis test for normal 

distribution suggest that both the SMB and UMD factors are significantly different from zero 

on a 5% significance level. This indicates that these factors are non-normally distributed. 

Variable
Name          DW       p-value
Marketr 1.7404 0.0907 *
SMB 2.1628 0.0354
HML 1.9787 0.1267
UMD 1.5722 * 0.0132 *
H0 rejected on a 5 % significance level *
H0 rejected on a 1 % significance level **

Autocorrelation Normality
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However, as the data sample is assumed to be sufficiently sized, it allows us to continue to 

include the data for the SMB and UMD factors. 

To test if the funds’ excess returns are normally distributed, we use the same approach as for 

the factor variables, under the null hypothesis of “normal distribution”. The results of the 

skewness/kurtosis test are summarized in table 13. 

 
Table 13. Normality test of each fund's excess return (own contribution based on test results) 

The reported results finds that 14 out of 26 funds are normally distributed, whereas the 

remaining 12 funds generate significant p-values on either a 1% or 5% significance level, 

indicating non-normal distributions. Detections of non-normality in the underlying data may 

influence the robustness of the regression models. These implications will be discussed further 

under the robustness tests of the regression models. 

Fund name
Active funds:
Alfred Berg Aktiv 0.0069 **
Alfred Berg Gambak 0.0027 **
Alfred Berg Humanfond 0.0419 *
Alfred Berg Norge Classic 0.0301 *
C WorldWide Norge 0.0655
Danske Invest Norge I 0.0458 *
Delphi Norge A 0.0325 *
DNB Norge (IV) 0.2053
Eika Norge 0.0113 *
Fondsfinans Norge 0.2524
Handelsbanken Norge 0.0274 *
Holberg Norge 0.0967
KLP AksjeNorge 0.0914
Nordea Avkastning 0.0741
Nordea Kapital 0.0818
Nordea Norge Verdi 0.0802
ODIN Norge C 0.0018 **
Pareto Aksje Norge B 0.1336
Pareto Investment Fund A 0.0532
Storebrand Norge 0.0521
Index funds:
Alfred Berg Index Classic 0.1899
DNB Norge Indeks* 0.0120 *
KLP AksjeNorge Indeks II 0.1769
Nordnet Superfondet Norge* 0.0005 **
PLUSS Indeks (Fondsforvaltning) 0.2905
Storebrand Indeks - Norge A* 0.0000 **
* p < 0.05, ** p < 0.01

p-value



58 
 

8.4 Single Index Model 
Regressions based on the Single Index model is conducted for each fund in order to estimate 

the values of the associated alpha and beta parameters. These values are useful as they: (1) 

identify abnormal return that cannot be predicted by the regression model, expressed through 

the alpha estimate, (2) assess the funds correlation with the market conjunctions, expressed by 

the beta estimate and (3) illustrate to what extent the funds return can be explained by the 

market return, measured by the R2. Before running the regressions, the underlying data is tested 

by computing different robustness tests to investigate if the fundamental assumptions for the 

regression model are fulfilled. 

8.4.1 Test of Robustness 

Three different tests have been used to test the robustness of the Single Index model. These 

tests evaluate the autocorrelation between residuals, the heteroscedasticity between the market 

excess return and residuals, and if the residuals are normally distributed. The results of the tests 

are shown in table 14. The p-values and critical values are based on the null hypothesis of “no 

autocorrelation”, “homoscedasticity”, and “normally distributed error term”. 



59 
 

 
Table 14. Robustness test of the Single Index model (own contribution based on test results) 

The Durbin-Watson test investigates the theory of residuals not being independent, as presented 

under the “Autocorrelation” column. No autocorrelation is achieved if the DW value lays 

between DWU and 4-DWU, where DWU is the upper critical value presented in table 5 under 

chapter 6.3.3. As one can see from table 14, there are three observations of autocorrelation on 

a 5% significance level. They are all in the category of “Positive autocorrelation”, which may 

influence the accuracy of the estimates reported by the regression model. The funds Alfred B. 

Norge Classic and KLP Aksje Norge are in the category “Inconclusive” on a 5% significance 

level, which means that they are reasonably close to the “No autocorrelation” category. 

Therefore, they are not mentioned any further. It is possible to correct a data sample for 

autocorrelation, but as the entire data sample is within the category of “No autocorrelation” 

according to the rule of thumb, we will not perform a correction. 

Active funds:
Alfred Berg Aktiv 1.5910 * 0.4870 0.2315
Alfred Berg Gambak 1.8463 0.1579 0.0104 *
Alfred Berg Humanfond 1.9899 0.2212 0.0839
Alfred Berg Norge Classic 1.6920 0.8119 0.3951
C WorldWide Norge 1.5901 * 0.5940 0.1198
Danske Invest Norge I 2.1876 0.2596 0.3855
Delphi Norge A 1.7684 0.6070 0.0260 *
DNB Norge (IV) 2.1025 0.6765 0.0069 **
Eika Norge 1.9068 0.6666 0.0240 *
Fondsfinans Norge 2.1841 0.8227 0.5960
Handelsbanken Norge 1.5967 * 0.0452 * 0.2671
Holberg Norge 1.6959 0.9142 0.1919
KLP AksjeNorge 1.6612 0.2131 0.0301 *
Nordea Avkastning 1.7853 0.8858 0.3510
Nordea Kapital 1.9503 0.8879 0.0394 *
Nordea Norge Verdi 1.8791 0.9688 0.7865
ODIN Norge C 1.8653 0.2053 0.1647
Pareto Aksje Norge B 2.0743 0.1252 0.6828
Pareto Investment Fund A 1.7838 0.3722 0.0647
Storebrand Norge 1.8998 0.8299 0.0000 **

Index funds:
Alfred Berg Index Classic 1.8942 0.8839 0.0022 **
DNB Norge Indeks* 1.7135 0.4932 0.0073 **
KLP AksjeNorge Indeks II 1.8681 0.8116 0.0032 **
Nordnet Superfondet Norge* 2.2486 0.7041 0.4012
PLUSS Indeks (Fondsforvaltning) 2.1012 0.9175 0.0008 **
Storebrand Indeks - Norge A* 2.0397 0.9196 0.0490 *

H0 rejected on a 5 % significance level *
H0 rejected on a 1 % significance level **

Fund name p-valueDW p-value
Autocorrelation Heteroscedasticity Normality
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Further, the Spearman Ranks correlation coefficient test is applied to investigate the appearance 

of heteroscedasticity. The test provides a correlation coefficient, which is used to calculate the 

test statistic. To present this test statistic, the p-value is chosen. As one can see from table 14, 

there is only one appearance of heteroscedasticity on a 5% significance level. However, the 

result is fairly close to homoscedasticity, thus we choose to overlook this instance further in 

the analysis.  

The results of the skewness/kurtosis test for normal distribution of residuals, show that multiple 

funds reject the null hypothesis of normality. Slightly over half of the funds’ residuals are 

normally distributed, whereas the remaining funds indicate non-normally distribution. The 

excess return of the funds Gambak, Delphi, Eika, DNB index and Storebrand Index all have a 

significant indication of non-normally distribution, as well as for the SMB and the UMD 

variable. These indications reflect the results of the robustness test for the underlying data. 

However, in accordance with the Central Limit Theorem the sample size is assumed to be 

sufficiently large and we find that the coefficient estimates are approximately normally 

distributed even if the residuals are not normally distributed. Thus the indications of non-

normally distribution are not considered as an issue for our regression results. 

8.4.2 Test of Regression 

Table 15 shows the results of the time-series regression model on the empirical data for the 26 

equity funds. The table includes the estimated alpha and beta coefficients, as well as their 

associated p-values. These p-values are based on the null hypothesis of alpha equal to zero and 

beta equal to one. 
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Table 15. Regression of Single Index model: monthly estimates (own contribution based on test results)  

Firstly, the alpha values and their respective p-values are assessed. The estimated alpha values 

correspond to the performance measure Jensen’s alpha, where the market return is used as the 

explanatory variable. It emerges from the results that 15 of 26 funds deliver positive alpha 

values, implying that there is a positive fraction of the return which cannot be explained by the 

beta risk. This can be interpreted as the value added to the funds’ return created by the fund 

managers. 50% of the passive funds deliver positive alpha values, whereas 60% of the active 

funds deliver positive alpha values. However, only three of these alpha values are statistically 

significantly different from zero, on a 5% significance level. The significant alpha values are 

provided by the active funds Alfred Berg Gambak, Alfred Berg Norge Classic, and Nordea 

Fund name α β R2

Active funds:
Alfred Berg Aktiv 0.0018 0.1218 0.9630 0.1450 0.9258
Alfred Berg Gambak 0.0035 0.0412 ** 0.8802 0.0013 * 0.8345
Alfred Berg Humanfond -0.0004 0.7109 0.9399 0.0037 * 0.9481
Alfred Berg Norge Classic 0.0017 0.0217 ** 0.9500 0.0019 * 0.9689
C WorldWide Norge -0.0001 0.8846 0.9845 0.3737 0.9651
Danske Invest Norge I 0.0006 0.4633 0.9662 0.0555 0.9632
Delphi Norge A 0.0004 0.8125 0.9618 0.3090 0.8497
DNB Norge (IV) -0.0005 0.5248 0.9496 0.0063 * 0.9591
Eika Norge -0.0019 0.1638 0.9914 0.7735 0.9039
Fondsfinans Norge 0.0011 0.5313 0.9924 0.8403 0.8545
Handelsbanken Norge 0.0015 0.3505 0.9750 0.4542 0.8801
Holberg Norge -0.0020 0.2402 0.9138 0.0171 ** 0.8489
KLP AksjeNorge -0.0003 0.7007 1.0231 0.2305 0.9605
Nordea Avkastning 0.0006 0.4401 0.9960 0.8102 0.9690
Nordea Kapital 0.0010 0.1611 0.9850 0.0316 0.9739
Nordea Norge Verdi 0.0032 0.0326 ** 0.7999 0.0000 * 0.8406
ODIN Norge C -0.0015 0.3791 0.8458 0.0001 * 0.8181
Pareto Aksje Norge B -0.0005 0.7873 0.8416 0.0001 * 0.7879
Pareto Investment Fund A 0.0014 0.4124 1.0041 0.9119 0.8644
Storebrand Norge 0.0013 0.3578 0.9257 0.0132 ** 0.8935

Index funds:
Alfred Berg Index Classic 0.0003 0.6308 0.9246 0.0000 * 0.9787
DNB Norge Indeks* 0.0001 0.8191 0.9455 0.0004 * 0.9777
KLP AksjeNorge Indeks II 0.0002 0.7440 0.9320 0.0000 * 0.9793
Nordnet Superfondet Norge* -0.0001 0.9379 1.0197 0.6076 0.9319
PLUSS Indeks (Fondsforvaltning) -0.0001 0.8975 0.9417 0.0025 * 0.9551
Storebrand Indeks - Norge A* 0.0000 0.9911 1.0060 0.7935 0.9723

* p < 0.05, ** p < 0.01

p-value p-value
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Norge Verdi. The findings of the passive funds implies that the fund manager’s contribution to 

the value is zero.  

The estimated beta-values varies from 0.7999 to 1.0231. Only four funds have an estimated 

beta value over 1, whereas the remaining funds have a value below, indicating that the funds 

overall have a lower degree of systematic risk, known as market risk, compared to the market. 

On the other hand, not all of these estimations are statistically significantly different from 1. 

Of the 22 funds with beta estimations below 1, there are 13 funds significantly different from 

1, whereas 11 on a 1% significance level. The low beta-values can be seen in parallel with not 

having the possibility of loans to strengthen their position or with the sufficient amount of cash 

the funds must hold to cover potential redemption shares. A position in foreign stocks also 

plays a part to mislead the result. 

The r-squared illustrates to what degree the funds’ return can be explained by the marked return 

and is defined as one minus explained variation over total variation. A large r-squared is 

symbolic to a diversified fund, as a value close to one would indicate low unsystematic risk. 

As seen from table 15, the interval of our funds r-squared is spread from 0.7879 to 0.9793. 

Nordea Kapital is the active fund with the highest r-squared, 0.9739, justifying their approach 

to invest broadly in the Norwegian stock market. The lowest r-squared belongs to Pareto Aksje 

Norge B with 0.7879. This fund has a specified stock picking strategy, which means less 

diversification, matching their low r-squared. 

The results obtained by the Single Index model reflect the findings of prior Norwegian, 

European and American studies, as the majority of our funds lack the ability to realize 

significantly positive, or negative, alpha estimates, indicating no superior performance 

contributed by the fund managers (Otten et al, 2002) (Fama & French, 2010). 

8.5 Multifactor Model 
In the previous model, we seek to explain the obtained return in excess of the benchmark by 

the funds’ exposure to the market risk, whereas the amount that cannot be explained by the 

model is assigned to active management. In this part, we attempt to explain the achieved excess 

return by several factors, as an attempt to increase the explanatory power of the regression. 

Further, we want to investigate if some of the contribution assigned to the fund managers in 

the Single Index model, is caused by other factors that are not included in the model. Before 
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running the regression connected to Carhart’s 4-factor model, we are to test the robustness of 

the underlying data.  

8.5.1 Test of Robustness 

The results from the heteroscedasticity, autocorrelation and normality tests are presented in 

table 16. Additionally, the data sample is tested for multicollinearity, as the regression model 

includes multiple independent variables. As for the Single Index model, the p-values and 

critical values are based on the null hypothesis of “no autocorrelation”, “homoscedasticity”, 

and “normally distributed error term”. 

 
Table 16. Robustness test of Carhart’s 4-factor model (own contribution based on test results)  

To investigate for heteroscedasticity, the Spearman Ranks correlation test is applied. The test 

instructs us to look for heteroscedasticity between each of the variables set up against the 

residuals. It appears from the test result that there are four indications of heteroscedasticity on 

a 5% significant level. As for the Single Index model, it will not be considered a problem for 

our multifactor-model, as the test results are fairly close to homoscedasticity. 

Fund name

Active funds:
Alfred Berg Aktiv 0.7578 0.7351 0.0234 * 0.3783 1.5864 * 0.6321
Alfred Berg Gambak 0.5779 0.5661 0.1697 0.4649 1.8709 0.0389 *
Alfred Berg Humanfond 0.0329 * 0.3911 0.8531 0.1107 1.9991 0.0337 *
Alfred Berg Norge Classic 0.9864 0.8178 0.3245 0.3166 1.7085 0.4830
C WorldWide Norge 0.7795 0.7346 0.6997 0.8132 1.6544 0.3781
Danske Invest Norge I 0.2590 0.6440 0.5562 0.9635 2.1914 0.3387
Delphi Norge A 0.6755 0.4379 0.4097 0.8051 2.0019 0.0550
DNB Norge (IV) 0.9956 0.1843 0.0232 * 0.5197 2.0620 0.0258 *
Eika Norge 0.5783 0.8417 0.6763 0.2231 1.9768 0.0031 **
Fondsfinans Norge 0.5790 0.6176 0.0564 0.8938 2.1680 0.0789
Handelsbanken Norge 0.7530 0.2972 0.0739 0.3212 1.6065 * 0.1818
Holberg Norge 0.6129 0.6728 0.6172 0.2690 1.7874 0.5795
KLP AksjeNorge 0.5116 0.6700 0.6300 0.0660 1.7875 0.1035
Nordea Avkastning 0.4739 0.7006 0.4123 0.1846 1.9147 0.6730
Nordea Kapital 0.7757 0.8421 0.8357 0.8054 2.0379 0.1430
Nordea Norge Verdi 0.8452 0.2809 0.0986 0.7294 2.1178 0.3592
ODIN Norge C 0.1298 0.4068 0.5132 0.8147 1.9192 0.1046
Pareto Aksje Norge B 0.2271 0.9294 0.6577 0.8347 2.0499 0.8892
Pareto Investment Fund A 0.1617 0.7398 0.0241 * 0.4200 1.8174 0.0429 *
Storebrand Norge 0.7288 0.3584 0.9814 0.8269 1.9075 0.0000 **

Index funds:
Alfred Berg Index Classic 0.9011 0.8745 0.1031 0.4130 1.8423 0.0211 *
DNB Norge Indeks 0.2351 0.8715 0.4293 0.5089 1.6636 0.2401
KLP AksjeNorge Indeks II 0.7768 0.9058 0.0524 0.8609 1.7912 0.0501
Nordnet Superfondet Norge 0.9823 0.3325 0.5767 0.4708 2.3014 0.8503
PLUSS Indeks 0.3627 0.7149 0.5435 0.8383 2.0129 0.0065 **
Storebrand Indeks - Norge A 0.9120 0.8523 0.7813 0.7130 2.1299 0.6845

H0 rejected on a 5 % significance level *
H0 rejected on a 1 % significance level **

Heteroscedasticity Autocorrelation Normality
p market p SMB p HML p UMD DW p-value
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The appearance of autocorrelation is also tested through the Durbin-Watson test in our 

multifactor model. From three indications in the Single Index model to two indications when 

including more variables. Handelsbanken Norge increasing its DW value from 1.5967 to 

1.6065 but is still below the limit of 1.654. Alfred Berg Aktiv decreased its DW value from 

1.591 to 1.5864. The appearance of two indications, relatively close to the line of inconclusive 

autocorrelation and accepted by the rule of thumb, will not lead to any corrections. 

Normal distribution among the residuals is tested through the Skewness/Kurtosis test. Having 

a total of 12 funds rejecting the hypothesis of normal distribution in the Single Index model, 

whereas half on a 1% significant level, the amount has decreased in the multifactor model. The 

test results show that eight funds reject the null hypothesis of a normal distribution, whereas 

only three on a 1% significance level. However, we assume that the number of observations is 

sufficiently large to provide reasonably approximations, despite the indications of non-normal 

distributions, in congruence with the Central Limit Theorem. Conversely, Storebrand Norge is 

left out of when analyzing the results, as the indications of non-normal distribution are above 

a confidence level of 99% in both the Single Index model and Carhart’s 4-factor model. 

Storebrand Norge’s distribution is presented in figure 7, which demonstrates significant 

deviations from the normal distribution curve. 

 
Figure 7. The distribution of Storebrand Norge (own contribution using Stata)  

The variance inflation factor (VIF) is applied to evaluate the appearance of multicollinearity in 

our model. The maximum acceptable VIF value is argued to be 5 (Ringle, Wende, & Becker, 
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2015) and the minimum tolerance (TOL) is 0.20. Table 17 presents the results of the 

calculations made in Stata: 

 
Table 17. Values to test for multicollinearity (own contribution based on calculations in Stata)  

The test results demonstrate that all estimated values for our factors are below the VIF limit of 

5, and thereof, below the TOL limit 0.20, indicating that the independent variables in our model 

are unaffected by multicollinearity.  

8.5.2 Test of Regression 

Table 18 presents the estimated coefficient of the regression based on Carhart’s 4-factor model, 

where OSEFX is used as a proxy for the market and where the SMB-, HML- and UMD-factor 

expresses respectively, size premium, value premium, and momentum premium. Additionally, 

the table includes the p-value corresponding to the estimated alpha values, whereas the p-value 

is tested on the null hypothesis of 𝛼𝛼 equals zero. A significant positive alpha value indicates 

that the asset manager adds value beyond allocating investments to the four factors.

Variable VIF TOL
Marketr 1.65 0.6073
SMB 1.52 0.6573
HML 1.01 0.9868
UMD 1.11 0.8974
Mean 1.32 0.7872
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Table 18. Regression of Carhart's 4-factor model: monthly estimates (own contribution based on test results)  

An advantage of using Carhart’s 4-factor model approach is that the model has a higher degree 

of explanatory power, as it includes a higher number of independent variables. The adjusted r-

squared is considered as the appropriate measure of the explanatory power of the multifactor 

model, as it adjusts for the number of independent variables. The value of the average r-squared 

generated from the single index model is 0.9155, compared to the average adjusted measure of 

0.9229 delivered by the 4-factor regression model. The multifactor regression model has 

increased the explanatory power for the majority of the mutual funds, except for three active 

funds. Overall, these findings justify the statement of higher explanatory power. 

Further, the number of funds that deliver positive alpha values are equivalent to the Single 

Index model. For two of the active funds, the alpha estimate changes from positive to negative, 

while the estimate for two of the passive funds changes from negative to positive. However, 

the alpha estimates provided by the multiple regression model are reduced for all active funds, 

except for DNB Norge (IV). A potential cause is that positive alpha estimates assessed by the 

Fund name α p-value βMarket SMBi HMLi UMDi R2
Adj

Active funds:
Alfred Berg Aktiv 0.0004 0.7278 1.0494 0.1399 -0.0035 0.0772 0.9358
Alfred Berg Gambak 0.0012 0.4702 1.0145 0.2074 -0.0054 0.1354 0.8630
Alfred Berg Humanfond -0.0012 0.2140 0.9816 0.0479 0.0097 0.0666 0.9512
Alfred Berg Norge Classic 0.0009 0.2000 0.9932 0.0640 0.0015 0.0478 0.9715
C WorldWide Norge -0.0007 0.4269 0.9966 -0.0019 -0.0371 0.0441 0.9662
Danske Invest Norge I 0.0002 0.8116 0.9895 0.0434 -0.0187 0.0128 0.9631
Delphi Norge A -0.0012 0.4789 1.0785 0.2179 0.0015 0.0607 0.8648
DNB Norge (IV) -0.0004 0.6599 0.9428 0.0010 -0.0214 -0.0233 0.9585
Eika Norge -0.0029 0.0307 * 1.0912 0.2129 0.0482 0.0105 0.9184
Fondsfinans Norge 0.0005 0.7870 1.0863 0.2277 0.0477 -0.0315 0.8699
Handelsbanken Norge 0.0000 0.9766 1.0666 0.1547 -0.0143 0.0728 0.8889
Holberg Norge -0.0032 0.0483 * 1.0337 0.2561 0.0422 0.0123 0.8718
KLP AksjeNorge -0.0006 0.5257 1.0578 0.0905 0.0024 -0.0207 0.9628
Nordea Avkastning 0.0001 0.9284 1.0321 0.0677 -0.0057 0.0184 0.9700
Nordea Kapital 0.0005 0.4635 1.0130 0.0528 -0.0179 0.0145 0.9746
Nordea Norge Verdi 0.0028 0.0585 0.8718 0.1588 0.1023 -0.0031 0.8544
ODIN Norge C -0.0026 0.1359 0.9477 0.2113 0.0491 0.0197 0.8338
Pareto Aksje Norge B -0.0010 0.5854 0.9326 0.2342 0.0413 -0.0508 0.8099
Pareto Investment Fund A 0.0003 0.8781 1.0471 0.0544 -0.0767 0.0640 0.8664
Storebrand Norge 0.0005 0.7048 0.9511 0.0150 -0.0150 0.0626 0.8935

Index funds:
Alfred Berg Index Classic 0.0007 0.2807 0.9033 -0.0412 0.0232 -0.0097 0.9793
DNB Norge Indeks* 0.0005 0.4179 0.9356 -0.0288 0.0492 -0.0142 0.9777
KLP AksjeNorge Indeks II 0.0006 0.3203 0.9095 -0.0418 0.0243 -0.0126 0.9800
Nordnet Superfondet Norge* 0.0002 0.8983 1.0350 0.0053 0.0986 -0.0153 0.9361
PLUSS Indeks (Fondsforvaltning) 0.0007 0.4054 0.8914 -0.0833 0.0106 -0.0427 0.9582
Storebrand Indeks - Norge A* -0.0001 0.9347 1.0237 0.0179 0.0713 -0.0037 0.9753

* p < 0.05,  **p < 0.01
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Single Index model, can be explained by other factors that are not taken into consideration by 

the model. By running the multifactor regression approach, the average active return obtained 

per month has been reduced from 0.04% to -0.01%. 

Additionally, the results show that there are only four active and two passive funds that show 

no significant exposure to neither of the added factors in the 4-factor model. These findings 

imply that parts of the active return reported by the Single Index model may be a result of 

exposure to either SMB, HML, UMD or a combination including the market risk. The active 

fund Alfred Berg Gambak is an example of this incident, where the estimated alpha value has 

been reduced from 0.0035 (Single Index) to 0.0012 (Carhart’s 4-factor), and the estimated 

coefficients of the SMB and UMD factors are statistically significantly different from zero on 

a 1% significance level. As for the passive funds, the active return has increased, according to 

the 4-factor model. The only exception is Storebrand Indeks – Norge A, where the estimated 

active return is slightly reduced. Despite these results, Eika Norge and Holberg Norge are the 

only funds that deliver statistically significant alpha values, on a 5% significance level. As 

these estimates are negative, they imply that the fund managers destroy value rather than 

creating it. 

The estimated beta coefficient has increased for 21 the funds, whereas the estimates vary from 

0.8752 to 1.0912. This signifies a higher systematic risk than the one estimated by the Single 

Index Model. However, the majority of the beta estimates are not significantly different from 

1, on neither a 1% nor 5% significance level shown in Appendix 2. A potential explanation is 

that some of the return assigned to the market, are instead caused by exposure to the SMB, 

HML or UMD factors. Therefore, it is reasonable to assume that the beta coefficient is close to 

1, which supports the low number of statistically significant estimates. 

Assessing the exposure of the added variables to the active funds, we need to see the p-values. 
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Table 19. P-values of the funds' exposure to the factor variables (own contribution) 

The results in table 19 correspond to the findings of Næs et al. (2007), suggesting little evidence 

of HML in the Norwegian market. Only Nordea Norge Verdi in our sample has significant 

exposure to the HML factor on a 5% significance level. Value is specified as the fund’s “route” 

and indicates a portfolio consisting of undervalued stocks in price, believed to eventually see 

their worth recognized by the market (Morningstar, 2019). Regarding the UMD factor, we find 

stronger evidence. The UMD is a significant factor used in all Alfred Berg’s funds, where 

growth is central, and stocks believed to grow faster than the market. The SMB factor in a 

portfolio indicates long positions in small companies and short positions in large companies 

(Næs et al., 2007), which seem to be the strategy for nearly all of our funds.  

The overall results of the multifactor model are that the active return, measured by the alpha 

estimate, is not statistically significantly different from zero. These findings apply to both 

active and passive funds. Therefore, we can conclude that fund managers do not deliver 

abnormal returns through active management. The results are similar to the studies of Sørensen 

(2009), Otten et al. (2002) and Kosowski et al. (2006), respectively for the Norwegian, the 

European and the American mutual funds market. 

Fund name
Morningstar

Style Box
Alfred Berg Aktiv 0.0002 ** 0.9133 0.0031 ** Med/Grow
Alfred Berg Gambak 0.0001 ** 0.9053 0.0003 ** Med/Grow
Alfred Berg Humanfond 0.1232 0.7216 0.0024 ** Med/Grow
Alfred Berg Norge Classic 0.0076 ** 0.9435 0.0043 ** Med/Grow
C WorldWide Norge 0.9431 0.1160 0.0189 * Med/Grow
Danske Invest Norge I 0.1160 0.4389 0.5010 Med/Mix
Delphi Norge A 0.0001 ** 0.9762 0.1183 Med/Grow
DNB Norge (IV) 0.9734 0.3961 0.2443 Med/Grow
Eika Norge 0.0000 ** 0.2064 0.7261 Med/Mix
Fondsfinans Norge 0.0001 ** 0.3349 0.4203 Med/Value
Handelsbanken Norge 0.0025 ** 0.7459 0.0389 * Med/Mix
Holberg Norge 0.0000 ** 0.3521 0.7308 Small/Mix
KLP AksjeNorge 0.0024 ** 0.9256 0.3085 Med/Mix
Nordea Avkastning 0.0087 ** 0.7983 0.2987 Med/Mix
Nordea Kapital 0.0237 * 0.3800 0.3687 Med/Mix
Nordea Norge Verdi 0.0013 ** 0.0174 * 0.9262 Small/Value
ODIN Norge C 0.0002 ** 0.3135 0.6077 Med/Mix
Pareto Aksje Norge B 0.0002 ** 0.4337 0.2243 Med/Value
Pareto Investment Fund A 0.3431 0.1296 0.1096 Small/Mix
Storebrand Norge 0.7460 0.7136 0.0541 Med/Grow

* p < 0.05,  **p < 0.01

SMB HML UMD
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8.6 Market Timing 
In order to detect whether the fund managers show any market timing abilities, a regression 

based on the Treynor-Mazuy unconditional model is performed. The model seeks to distinguish 

between which part of the risk-adjusted return that is achieved through stock-picking and which 

are caused by the fund managers’ abilities to predict the market. Similar to the prior regressions, 

the robustness of the underlying data is tested before executing the regression. 

8.6.1 Test of Robustness 

The calculations are based on the same tests as run for the Single Index model and Carhart’s 

4-factor model. Table 20 below present our result using the null hypotheses 

“homoscedasticity”, “no autocorrelation”, and “normally distributed error term”. A test for 

multicollinearity is not included as it is only one independent variable in this regression. 

 

Table 20. Robustness test of Treynor-Mazuy model (own contribution based on test results)  

Active funds:
Alfred Berg Aktiv 0.5744 0.1783 1.6174 * 0.1512
Alfred Berg Gambak 0.2173 0.3922 1.8559 0.0057 **
Alfred Berg Humanfond 0.1443 0.2501 2.0169 0.0694
Alfred Berg Norge Classic 0.8990 0.2352 1.7124 0.2983
C WorldWide Norge 0.4916 0.5194 1.6165 * 0.0928
Danske Invest Norge I 0.2628 0.1818 2.1857 0.5780
Delphi Norge A 0.9412 0.4663 1.7661 0.0127 *
DNB Norge (IV) 0.7290 0.2846 2.1068 0.0060 **
Eika Norge 0.3426 0.2772 1.9001 0.0462 *
Fondsfinans Norge 0.8909 0.2214 2.1709 0.6054
Handelsbanken Norge 0.1052 0.6762 1.6003 * 0.2645
Holberg Norge 0.9448 0.9003 1.6990 0.1868
KLP AksjeNorge 0.1955 0.7376 1.6648 0.0295 *
Nordea Avkastning 0.8760 0.9671 1.7676 0.4049
Nordea Kapital 0.7405 0.4141 1.9398 0.0466 *
Nordea Norge Verdi 0.9558 0.0065 ** 1.8807 0.7942
ODIN Norge C 0.6123 0.1591 1.8685 0.2239
Pareto Aksje Norge B 0.1364 0.8229 2.0664 0.7015
Pareto Investment Fund A 0.4254 0.4413 1.7888 0.0631
Storebrand Norge 0.2687 0.0116 * 1.9281 0.0000 **

Index funds:
Alfred Berg Index Classic 0.8804 0.0734 1.8960 0.0023 **
DNB Norge Indeks* 0.0504 0.1137 1.7138 0.0049 **
KLP AksjeNorge Indeks II 0.8315 0.1383 1.8670 0.0031 **
Nordnet Superfondet Norge* 0.7345 0.4356 2.1862 0.1826
PLUSS Indeks 0.7708 0.1243 2.0864 0.0003 **
Storebrand Indeks - Norge A* 0.9817 0.1275 2.0392 0.0503

H0 rejected on a 5 % significance level *
H0 rejected on a 1 % significance level **

Fund name Heteroscedasticity Autocorrelation Normality
p market p market 2 DW p-value
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One can observe from table 20, that three funds show evidence of autocorrelation. Conversely, 

according to the rule of thumb, any values between 1.5 and 2.5 are considered as no 

autocorrelation. As none of the values fall outside this range, we conclude that the data set is 

robust concerning autocorrelation. Further, we detect evidence of heteroscedasticity for two 

funds, Nordea Norge Verdi and Storebrand Norge, in the market-squared variable. The results 

are significant on respectively 1% and 5% level. The latter is left out when discussing the 

results of our regressions, as it consequently fails to pass the various robustness tests.  

Similar to the Single Index model and Carhart’s 4-factor model, several funds show indications 

of non-normal distribution. Corresponding to the assumptions in the previous models, we 

assume that the number of observations is sufficiently large enough for the Central Limit 

Theorem to hold. Hence, we assume that the coefficient estimates are approximately normally 

distributed. 

Figure 8 illustrates a selection of funds’ distribution as well as their attached p-values, identical 

to those presented in table 20. The selection is consisting of three normally distributed funds 

and three non-normally distributed funds. Figure 8 demonstrates that the deviations from a 

normal distribution are not that extreme, justifying our choice of keeping the funds in further 

analyses. This applies to all funds except for Storebrand Norge. 

 

Figure 8. Selected funds' normality using Carhart's 4-factor model 
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8.6.1 Treynor-Mazuy Unconditional Model 

The model addresses the fund managers’ stock-picking and market timing abilities, measured 

by the coefficients 𝛼𝛼 and 𝛾𝛾. The results obtained by the regression are summarized in table 21. 

The p-values corresponding to the estimated coefficients are tested on the null hypothesis of 𝛼𝛼 

equals zero and 𝛾𝛾 equals zero. The coefficients are tested on a 5% and a 1% significance level, 

where the significant measures are marked by one or two stars, depending on the level of 

significance. 

 
Table 21. Treynor-Mazuy Unconditional model: monthly estimates (own contribution based on test results)  

The table shows a slight reduction of the regressions explanatory power for the majority of the 

funds, compared to the multifactor model. The average adjusted r-squared value is 0.9154, 

almost equal to the Single Index model and slightly below the 4-factor model. These results 

are not surprising, as the 4-factor model includes a higher number of explanatory variables. 

Further, the table shows that 15 of the total 20 active funds, and three of the total six passive 

funds generate positive alpha values, implying stock picking abilities. However, the figures are 

Fund name αi p-value βi γi p-value R2
Adj

Active funds:
Alfred Berg Aktiv 0.0034 0.0109 * 0.9736 -0.7652 0.0145 * 0.9284
Alfred Berg Gambak 0.0055 0.0041 ** 0.8941 -1.0045 0.0259 * 0.8387
Alfred Berg Humanfond 0.0003 0.7898 0.9442 -0.3139 0.2181 0.9479
Alfred Berg Norge Classic 0.0022 0.0108 * 0.9530 -0.2236 0.2571 0.9687
C WorldWide Norge 0.0005 0.5828 0.9887 -0.3049 0.1595 0.9651
Danske Invest Norge I 0.0010 0.2833 0.9689 -0.1972 0.3687 0.9628
Delphi Norge A 0.0018 0.3676 0.9711 -0.6741 0.1500 0.8498
DNB Norge (IV) -0.0008 0.4319 0.9481 0.1094 0.6312 0.9585
Eika Norge -0.0009 0.5591 0.9983 -0.5030 0.1792 0.9037
Fondsfinans Norge 0.0016 0.4403 0.9954 -0.2229 0.6396 0.8522
Handelsbanken Norge 0.0020 0.2490 0.9791 -0.2935 0.4827 0.8785
Holberg Norge -0.0018 0.3511 0.9150 -0.0889 0.8428 0.8464
KLP AksjeNorge -0.0004 0.6635 1.0224 0.0499 0.8361 0.9599
Nordea Avkastning 0.0011 0.2214 0.9993 -0.2354 0.2548 0.9688
Nordea Kapital 0.0012 0.1437 0.9863 -0.0930 0.6196 0.9735
Nordea Norge Verdi 0.0032 0.0648 0.7996 0.0217 0.9572 0.8378
ODIN Norge C 0.0008 0.6574 0.8618 -1.1615 0.0111 * 0.8250
Pareto Aksje Norge B -0.0001 0.9799 0.8447 -0.2230 0.6604 0.7846
Pareto Investment Fund A 0.0016 0.4206 1.0053 -0.0859 0.8527 0.8621
Storebrand Norge 0.0024 0.1227 0.9335 -0.5664 0.1255 0.8939

Index funds:
Alfred Berg Index Classic 0.0003 0.6395 0.9248 -0.0160 0.9195 0.9783
DNB Norge Indeks* -0.0002 0.8149 0.9469 0.1840 0.4095 0.9757
KLP AksjeNorge Indeks II 0.0002 0.8178 0.9317 0.0181 0.9087 0.9790
Nordnet Superfondet Norge* -0.0017 0.2363 1.0461 1.5205 0.0552 0.9342
PLUSS Indeks (Fondsforvaltning) -0.0009 0.3460 0.9361 0.4057 0.0854 0.9555
Storebrand Indeks - Norge A* 0.0024 0.8908 0.9335 -0.5664 0.8264 0.9713

* p < 0.05,  **p < 0.01
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only statistically significant for three of the funds, which all are actively managed. Alfred Berg 

Gambak generates the highest alpha value according to the regression analysis, and the estimate 

is statistically significant on a 1% significance level. Alfred Berg Aktiv and Alfred Berg Norge 

Classic generate relatively high alpha estimates, which are statistically significantly different 

from zero on a 5% significance level. Nordea Norge Verdi also generates an alpha value in the 

top sheet, but this value is not statistically significant. The average alpha estimate is above the 

findings of the former regression models, with an average risk-adjusted return of 0.0009. 

The estimated beta coefficients range from 0.7996 to 1.0461, with an average of 0.9501. These 

estimations are similar to those of the Single Index model, which shows that the funds on 

average have a beta value below 1, indicating that the systematic risk is less than the one of the 

benchmarks. The beta values are significant for 13 funds, whereas 11 on a 1% significance 

level. The fund with the highest alpha estimate had a low beta risk. However, there is no 

consistency in these findings throughout the data sample. 

As for the market timing factor, γi, three active and four passive funds generate positive values. 

However, neither of these estimates are statistically significant. Hence we cannot conclude that 

any market timing skills are present. These findings correspond to the conclusions of Treynor 

and Mazuy’s study on 279 mutual funds, as well as Cesari et al. (2002) and Goetzmann et al. 

(2000), where they found no indication of market timing abilities. Further, the regression 

estimates suggest that three of the coefficients are statistically significant on a 5% level, but as 

the coefficients for these funds are negative, they imply that the fund managers tend to purchase 

stocks before the price drops and sell stocks right before the price increases. Since the measures 

are statistically significant, we can conclude that these fund managers are unable to predict 

market shifts. Nordea Norge Verdi and KLP AksjeNorge Indeks are the only two funds that 

appear to generate positive coefficients on both stock-picking and market timing abilities. 

However, these estimates are not statistically significant.  

8.7 Summary of Regression Models 
Based on the results of the regression models, the funds fail to provide statistically significant 

alpha values. Exceptions to these results suggested by the Single Index model are Alfred Berg 

Gambak, Alfred Berg Norge Classic, and Nordea Norge Verdi, where the positive alpha values 

are significant, implying evidence of risk-adjusted abnormal performance. Corresponding to 

the Single Index model, the Treynor-Mazuy model suggests that the abnormal return from 
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Alfred Berg Gambak and Alfred Berg Norge Classic is created by statistically significant stock 

picking abilities. Additionally, the model finds a significantly positive alpha for Alfred Berg 

Aktiv as well. According to Carhart’s 4-factor model, none of the funds can provide positive 

and statistically significant alpha values, indicating that the funds are unable to provide an 

abnormal return. Our results show underweight of outperformance through significant alpha 

values caused by superior abilities to create an abnormal return. However, we find the 

performance of Alfred Berg’s funds remarkable, and thus we chose to examine these funds 

further in chapter 8.8. 

The regression models show that neither of the index funds demonstrates any significant 

abilities to obtain abnormal return through stock picking or market timing activities. These 

findings are not surprising, as the index funds choose portfolio weights intending to match the 

benchmark performance, instead of outperforming it based on single stocks’ expected 

performance. Stock picking and market timing are a form of active management, and thereof, 

not a common approach among passively managed index funds. 

For DNB Norge (IV), Eika Norge, Holberg Norge, KLP AksjeNorge and Pareto Aksje Norge B 

the contribution to the funds return created by the fund managers are negative, implying inferior 

performance. Even though these findings are consistent across the regression models, they are 

not statistically significant. The only two exceptions are Holberg Norge and Eika Norge, where 

the negative alpha value based on Carhart’s 4-factor model is statistically significant. 

Correspondingly, these funds have on average underperformed relative to the benchmark 

index, over the 10-year period.  

Even though the models imply that the majority of Norwegian fund managers are unable to 

provide an abnormal return for their investors, it does not necessarily mean that superior stock 

pickers do not exist in Norway. As the models are based on net returns, we are only able to 

reflect on the abnormal return received by investors and not the abnormal return achieved by 

the fund manager before the charge of management fees and costs. It is possible that the fund 

managers are able to outperform the benchmark, but if this is the case, our findings suggest that 

the outperformance is destroyed by management costs and fees.  

8.8 Performance Persistence 
To look into the performance persistence of our funds, we choose to investigate for evidence 

within the two best and worst performing funds over the last 10 years, divided into three 



74 
 

separate periods. Respectively, Alfred Berg Gambak and Alfred Berg Norge Classic, Holberg 

Norge and Eika Norge. Starting with evidence from the Single Index model. 

 

Table 22. Single Index model's alpha values for a given period (own contribution)  

It appears from table 22 that both of the top performing funds delivered a significant alpha 

estimate on a 1% significance level over the period from 2013 to 2015. This period included a 

drop in the oil price and a shift to other sectors. Persistently, the funds have delivered positive 

alpha estimates over each of the periods individually, and on aggregate. However, the estimated 

values over the period from 2009 to 2012, and from 2016 to 2018, are not statistically 

significant. Hence, we cannot conclude that the funds’ outperform the benchmark persistently.  

Regarding the bottom performing funds, Eika Norge does not provide any significant alpha 

values over neither of the three periods, but the estimate is negative in two out of three periods. 

In the period where the fund delivered a positive alpha estimate, the other funds performed 

very well too. Holberg Norge delivers an alpha estimate significantly different from zero in the 

period from 2009 to 2012, whereas the estimate is negative. In the following periods, the 

estimates are positive, but not significant. Overall, the Single Index model implies no 

significant evidence of neither superior nor inferior performance persistence. 

Next, we have to see the effects on the funds using the multi-factor model. 

 
Table 23. Alpha values based on Carhart's 4-factor model for a given period (own contribution)  

The results of the multifactor model reflect the findings in the Single Index model, whereas the 

top performing funds only deliver significantly positive alpha estimates in the period from 2013 

to 2015, on a 5% significance level. Both funds provide negative alpha estimates in the period 

from 2016 to 2018, implying that the funds’ performance is non-persistent. Holberg Norge is 

α α α α

Alfred Berg Gambak 0.0006 0.8331 0.0124 0.0001 ** 0.0004 0.8318 0.0035 0.0412 *
Alfred Berg Norge Classic 0.0009 0.4059 0.0052 0.0005 ** 0.0000 0.9737 0.0017 0.0217 *
Eika Norge -0.0041 0.1586 0.0021 0.2780 -0.0026 0.1659 -0.0019 0.1638
Holberg Norge -0.0075 0.0047 ** 0.0002 0.9597 0.0042 0.1335 -0.0020 0.2402

* p < 0.05,  **p < 0.01

p-value
2009-2012 2013-2015Fund name p-value

2009-20182016-2018
p-valuep-value

α α α α

Alfred Berg Gambak 0.0005 0.8553 0.0081 0.0119 * -0.0021 0.4659 0.0012 0.4702
Alfred Berg Norge Classic 0.0006 0.5907 0.0037 0.0201 * -0.0006 0.6194 0.0009 0.2000
Eika Norge -0.0033 0.2232 0.0001 0.9675 -0.0040 0.0500 * -0.0029 0.0307 *
Holberg Norge -0.0073 0.0031 ** -0.0029 0.3653 0.0020 0.5168 -0.0032 0.0483 *

* p < 0.05,  **p < 0.01

Fund name 2009-2012 2013-2015 2016-2018 2009-2018
p-value p-value p-value p-value
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significantly negative solely in the period from 2009 to 2012, and Eika Norge generated a 

significantly negative alpha value in the period from 2016 to 2018. The lack of consistency in 

the alpha estimates implies that there is no evidence of persistent performance. 

As the funds’ performance is strongly connected to the associated portfolio managers, we want 

to illuminate whether there have been some changes in management over the 10-year period. 

The overview in table 24 shows that all of the funds have changed their portfolio manager since 

2009. 

 
Table 24. Portfolio managers of selected funds (own contribution based on morningstar.no) 

Leif Eriksrød has been the responsible manager of both Alfred Berg’s fund since 2010. This 

indicates a fairly persistent style of investment, making it more likely to perform persistently. 

He came from the job as chief of investments and portfolio manager at Delphi Fondene, where 

he provided great return over a period of 12 years for their Norwegian equity mutual funds 

(Alfred Berg, 2019).  The Holberg Norge fund has been managed by Robert Lie Olsen since 

2011, but as responsible manager since 2016. However, the changes in personnel happened 

around 2011, making it harder to perform persistently. This might be a reason for our findings.   

8.9 Brent Oil 
This chapter will introduce Brent oil and analyze its volatility and correlation with our 

benchmark and each fund. Brent oil is a high-end oil collected in the North Sea (DN Investor, 

2019), and we will use its spot price as our reference for the oil price. Both our chosen 

benchmark and funds do have a reasonably large allocation towards the energy sector, where 

oil is highly weighted as presented in the active management chapter. The snapshot is not 

representative for all of our 10 years data sample but will say something on how close to the 

benchmark our funds have weighted its portfolio. The benchmark’s most valuable company is 

Equinor ASA, an oil company partly owned by the Norwegian government (Oslo Børs, 2019). 

Name of
Portfolio Manager

Portfolio Manager 
since

Alfred Berg Gambak Leif Eriksrød 2010
Alfred Berg Norge Classic Leif Eriksrød 2010
Eika Norge Knut Gjellestad 2013
Holberg Norge Robert Lie Olsen 2011 (2016)

Fund name
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This information injects high positions in oil in order to track the benchmark over time (Oslo 

Børs, 2018). 

8.9.1 Oil Price vs. Oslo Stock Exchange Mutual Fund Index 

 
Figure 9. Illustration of oil price and OSEFX over 10 years (own contribution)  

Having the Oil price and OSEFX’s development through the last 10 years presented above, it 

is easy to see different periods of increase and decrease. The period from 2009 to mid-2014 is 

showing a steady increase in the value of OSEFX. However, the drastic decrease in oil’s spot 

price does not seem to affect the index as much as one can expect. In order to investigate this, 

we will present the correlation and sector allocation in the following figure and table.  

 
Figure 10. Illustration of sector allocation (in %) at OSEFX over 10 years (own contribution)  
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Table 25. Correlation between the oil price and OSEFX (own contribution)  

From figure 10, the decrease in the oil price results in smaller market value of the energy stocks 

in OSEFX. On the other hand, stabilizes on a level around 600, in contrast to the oil price which 

falls steeply. The correlation expresses through calculation over a selected period seen in table 

25. The return on oil price has been reasonably high correlated with the return of the OSEFX. 

Looking at the years 2014-2015, the OSEFX stabilizes on a 600-650 level, leaving the 

correlation between the two variables at its lowest point over the 10 years. A theory on why 

the correlation drops but not the index, is the currency of NOK. If the oil price is high, the NOK 

gets strong compared to other currencies like USD and EUR. An opposite result would 

positively affect the export of other goods and services from Norway. We can conclude that 

the return over this period had less to do with the oil price. The USD to NOK compared to the 

oil price is presented below. 

 
Figure 11. Illustration of USD/NOK and oil price over 10 years (own contribution)  

The OSEFX, as it is a more diversified index than OSE10GI (Energy Index), had a smaller 

reaction to the drop in the oil price. This difference is shown in figure 12 beneath. 
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Figure 12. Illustration of OSEFX and the Energy index over 10 years (own contribution)  

These indications partly confirm the studies of Hammoudeh et al. (2005) and Næs et al. (2008), 

as there is a positive correlation between the oil price and the Oslo Stock Exchange. However, 

the indication of an increasing value of OSEFX is the oil price. The Norwegian market has got 

more “notes to play by”, but a stable oil price creates the value.  

8.9.2 Oil Price vs. Our Funds 

In order to address if the development in the oil price and the funds’ allocation in the oil section 

has influenced the fund performance, we will calculate the correlation between the oil price 

and a sample of funds over different periods. The correlation calculation estimates over the 

entire sample period (2009-2018), from the period where the Brent oil price dropped until the 

end of the sample period (2014-2018) and in the period when the price on Brent oil started to 

increase until the end of the sample period (2016-2018). These periods are interesting as the 

active funds may have changed their asset allocations to the energy sector based on the 

fluctuations in the oil price, and to see if there is a link between the correlation with the oil 

price and the fund’s performance. Presenting the estimates in table 26. 

Performing tests of correlation on the active funds of Alfred Berg Gambak, Nordea Norge 

Verdi, Holberg Norge, and Eika Norge. These funds are found interesting to perform the 

correlation, as both Alfred Berg Gambak and Nordea Norge Verdi are among the outperforming 

funds according to the estimated alpha values in our models. Furthermore, we will consider 

Holberg Norge and Eika Norge, as they among the bottom performing funds according to our 
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performance analysis. Additionally, the index fund KLP AksjeNorge Indeks II is included in 

the correlation analysis, to see if the correlation differs from the active funds. 

 
Table 26. A selection of funds and their correlation with the oil price (own contribution)  

The funds have over the sample period correlations with the oil price that lies in the interval 

[0.4021, 0.5061], and the OSEFX placed in between. In the period from 2014-2018, the 

correlations lie in the interval of [0.4316. 0.5365], with the OSEFX placed in the middle as 

well. The only exception in this period is Alfred Berg Gambak, which has a correlation that is 

much lower than the rest of the funds and can signify no correlation with the oil price. As this 

mismatch happens in a period where the oil price drops significantly, as well as when the fund’s 

price increase significantly compared to benchmark. Over the period 2016-2018, where the oil 

price starts to increase again, the funds’ correlation is more diverse. Here, Nordea Norge Verdi 

is the fund with the largest deviation compared to the benchmark index, where the correlation 

is below the correlation of the benchmarks. Simultaneously, in the middle of 2016, Nordea 

Norge Verdi was outperforming the market significantly. The commonality here is that when 

the correlation with the oil price has been much lower or not significant for the funds compared 

to the benchmark index, these funds have been able to over-perform relative to the benchmark. 

Having a look into the connection between the price of crude oil and the index or a selection 

of funds. We finally need to add some interesting variables. The MSCI World Index, the 

currency of one American Dollar to Norwegian kroner, and the crude oil add up to give us the 

following regression. 

𝑟𝑟𝑝𝑝,𝑡𝑡 − 𝑟𝑟𝑓𝑓,𝑡𝑡 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖�𝑆𝑆𝑆𝑆𝑀𝑀𝐼𝐼 𝑊𝑊𝑙𝑙𝑟𝑟𝑙𝑙𝑆𝑆𝑚𝑚,𝑡𝑡� + 𝑙𝑙𝑖𝑖𝑀𝑀𝑟𝑟𝑟𝑟𝑆𝑆𝐸𝐸𝑇𝑇𝑖𝑖𝑙𝑙𝑡𝑡 + 𝐸𝐸𝑖𝑖𝑈𝑈𝑆𝑆𝑈𝑈/𝑁𝑁𝑇𝑇𝑁𝑁𝑡𝑡 + 𝜀𝜀𝑡𝑡 

This regression is providing us a way to mimic the excess return of a fund or an index, as we 

will present the result of the regression below.  

Fund name 2009-2018 2014-2018 2016-2018
Alfred Berg Gambak 0.4021 0.2793 0.5376
Eika Norge 0.4458 0.4624 0.6124
Holberg Norge 0.4373 0.4929 0.5046
Nordea Norge Verdi 0.4662 0.4316 0.4022
KLP AksjeNorge Indeks II 0.5061 0.5365 0.6603
OSEFX 0.4602 0.4777 0.5986

Correlation with Brent oil price
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Table 27. Regression of the mimic model (own contribution based on test results)  

In order to assess table 27, we need to introduce possible investable instrument. To mimic the 

MSCI World and the crude oil, one can buy ETF (Exchange-Traded Fund), which is tracking 

the index of MSCI World or the crude oil. To mimic the currency, buy a position in American 

dollars.  

By assessing the table, there is one variable not being significantly different from zero – the 

currency variable. This exclusion leaves us with crude oil and MSCI world. The crude oil 

makes a significant difference to three out of five funds on a 5% significance level, meaning 

there it is possible to mimic the fund by having a position in crude oil. Not alone but with a 

position in MSCI world, as is significantly different from one on a 1% significance level for 

four out of five funds.  

The OSEFX is reflecting these conclusions having a p-value for MSCI World and crude oil of, 

respectively, 0.0454 and 0.0250.     

8.9.3 Summary of Brent Oil 

We can conclude that the oil price is a leading indicator of the Oslo Stock Exchange. Looking 

into the correlation, the periods from 2009 to 2012 and from 2016 to 2018 points out. The oil 

price was explaining more of the fluctuations of the OSEFX in these periods. However, we can 

see a high explanation in periods of upwards fluctuation, as the currency effect “catches” some 

of the downward fluctuations.  

Table 27 is providing us the answers on how much of the variables that are explaining the 

excess returns. The table displays an adjusted r-squared of 0.70 for our index, similarly, the 

funds positioning themselves not far from this. The exception is Alfred Berg Gambak, as its 

excess return is being less explainable with an adjusted r-squared of 0.54. This observation 

might be the reason why the fund has a significant alpha from previous regression models.  

βi oi ci

Alfred Berg Gambak 0.7401 0.0008 ** 0.0564 0.1522 -0.0221 0.8765 0.5376
Eika Norge 0.8669 0.0654 0.0739 0.0495 * -0.0109 0.9360 0.6423
Hoberg Norge 0.8059 0.0066 ** 0.0611 0.0964 -0.0675 0.6115 0.6198
Nordea Norge Verdi 0.7306 0.0000 ** 0.0610 0.0424 * -0.0730 0.5007 0.6746
KLP AksjeNorge Indeks 0.7883 0.0005 ** 0.1029 0.0011 ** 0.0428 0.7015 0.7035
OSEFX 0.8726 0.0454 0.0746 0.0250 0.0215 0.8570 0.6993

* p < 0.05,  **p < 0.01

Fund name
       P-value        P-value        P-value

MSCI World Crude Oil USD/NOK
R2

Adj
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9. Discussion and Conclusion 

This thesis is an investigation based on assessing Norwegian equity mutual funds, with a focus 

on active management and performance. The data sample used in this thesis includes 26 equity 

funds, where 20 are active and six are index funds, over a 10-year period from 2009 to 2018. 

According to the stated research questions we try to answer issues concerning a fund manager’s 

ability to pick stocks, predict the market and perform consistently. In addition to the variables 

included in regression models and risk-adjusted models, we seek to find whether the oil price 

can explain the returns or not. 

Running our data sample through relative performance measures, it emerges that the top- and 

bottom-performers based on the relative performance measures are active funds. The top-

performing funds based on the performance measures outperform the benchmark in Sharpe 

Ratio, Treynor’s Measure, and Modigliani Squared. The rank of every performance measure 

also indicates an advantage of restricting the portfolio to a category or geographic area. This 

remark might be an effect of analysis conducted by the active management, as the difference 

between active and passive management is conducting own analyses on markets. Investing in 

a market classified as mixed might presumably need a broader range of analysis.  

From the regression analyses, we find evidence that the fund managers are able to create 

additional value in the two models where the market is the only explanatory variable. In the 

Single Index model, three active funds provide a significantly positive alpha estimate, implying 

evidence of risk-adjusted abnormal performance. According to Treynor-Mazuy’s 

unconditional model, we find that three active funds are able to pick stocks successfully, 

suggested by significant positive alpha estimates. The latter model adds one new explanatory 

variable, as it also investigates for market timing abilities. For market timing we find no 

significant abilities to predict the market successfully. We only find three significant instances 

of market timing, but as the estimates are negative, we can conclude that they fail to time the 

market. Lastly, when we include multiple explanatory variables using Carhart’s 4-factor model, 

we find no evidence that the fund managers are able to create additional value. However, we 

find that two active funds provide significantly negative alpha estimates. The thread in our 

regression models is that few fund managers are creating additional value, indicated by 

significantly positive alpha estimates, suggesting that the funds that have outperformed the 
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benchmark have done so by taking on additional beta-risk. The more explanatory variables that 

are added to our estimates, the lower the estimated alpha values. The funds that stand out, 

positively and negatively, are fairly consistent across all models. 

In search of relevant factors other than the specific SMB, HML, and UMD, we aimed at the oil 

price. The results give different answers to our selected funds and benchmark. The oil price 

variable is significantly explaining the excess return of Eika Norge, Nordea Norge Verdi, KLP 

AksjeNorge Indeks and the OSEFX. These findings were not surprising as many invest actively 

in the energy sector. The exception might be for Nordea Norge Verdi, as it has only 5.23% 

invested in the energy sector in our snapshot from table 3. We assume, however, that the fund 

has been investing strongly in this sector previously in order to present a significance towards 

the oil price. 

By discussing our findings above, we are now able to provide our research questions with 

answers. 

Questioning the fund manager’s ability to create additional value has given some answers. We 

cannot see a significant value being added outside of the explanatory variables, there might be 

smaller periods of significance, but overall there is no evidence of significantly positive alphas.  

The oil price is a significant indicator for our selected funds and benchmark. This factor is 

“baked” into the market excess return used in our regression models, but correlates stronger in 

periods of upward fluctuation than downward.  

The performance of our funds reflects that halves of them are outperforming the benchmark. 

This result is found across all of the performance measures. 

Our passive funds reflect the expected result of no significant alphas. Still, this result is the 

same result as for our actively managed funds. Concluding that after costs, there are overall no 

significantly different alphas between funds where the manager is set to add value through own 

analysis, and funds set to follow a benchmark.  

By testing our best performing funds for performance persistence, the results reflect the lack 

of market timing ability as no fund manager is performing significantly positive over all three 

periods tested.   
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9.1 Future Research Questions 
In this thesis, we test the performance of several funds, managed by different fund contributors. 

A study on differences within one fund contributor or even between each fund manager might 

give some answers to whether it does matter where an investor invests money or if, for example, 

DNB Norge I, DNB Norge IV, DNB Norge Selektiv I, and DNB Norge Selektiv III all provide 

the same active return. 

We are questioning survivorship bias in our thesis, but its effects are not assessed. A different 

approach towards this would possibly result in a different conclusion. 

The limitation of empirical data by passively managed funds leads to a comparison issue. To 

run regressions with a data sample of only, in our case, four and a half year would lead to a fair 

comparison but with few observations. Therefore, this will be more relevant in the future where 

the observations of passively managed funds have increased.  
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Appendices 
Appendix 1 

Overview over the funds’ ranking based on the various performance measures, including 

their overall rank.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fund name SR Rank TM Rank TE Rank IR Rank M2 Rank Average 
Rank

Overall 
Rank

Active funds:
Alfred Berg Aktiv 0.2393 4 0.0114 3 0.0126 12 0.1174 4 0.0015 4 5.40 3
Alfred Berg Gambak 0.2683 2 0.0134 2 0.0188 3 0.1251 3 0.0028 2 2.40 1
Alfred Berg Humanfond 0.1937 18 0.0091 18 0.0104 13 -0.0883 21 -0.0006 21 18.20 19
Alfred Berg Norge Classic 0.2424 3 0.0113 4 0.0081 21 0.1515 1 0.0016 3 6.40 4
C WorldWide Norge 0.2009 14 0.0094 15 0.0088 18 -0.0300 16 -0.0003 17 16.00 15
Danske Invest Norge I 0.2165 10 0.0101 10 0.0187 4 0.0148 11 0.0004 10 9.00 8.5
Delphi Norge A 0.1995 16 0.0099 12 0.0186 5 0.0028 12 -0.0003 19 12.80 12
DNB Norge (IV) 0.1906 19 0.0089 19 0.0086 19 -0.1182 23 -0.0008 22 20.40 23
Eika Norge 0.1561 23 0.0075 22 0.0074 22 -0.2742 26 -0.0023 24 23.40 26
Fondsfinans Norge 0.2139 11 0.0106 8 0.0093 16 0.1116 5 0.0003 11 10.20 11
Handelsbanken Norge 0.2248 6 0.0110 5 0.0096 15 0.1272 2 0.0008 6 6.80 5
Holberg Norge 0.1478 25 0.0073 23 0.0148 11 -0.1875 25 -0.0027 26 22.00 25
KLP AksjeNorge 0.1957 17 0.0091 17 0.0165 9 -0.0076 15 -0.0005 20 15.60 13.5
Nordea Avkastning 0.2167 9 0.0101 11 0.0181 8 0.0308 10 0.0004 9 9.40 10
Nordea Kapital 0.2257 5 0.0105 9 0.0082 20 0.1024 6 0.0009 5 9.00 8.5
Nordea Norge Verdi 0.2710 1 0.0135 1 0.0184 6 0.0733 8 0.0029 1 3.40 2
ODIN Norge C 0.1521 24 0.0077 21 0.0196 2 -0.1521 24 -0.0025 25 19.20 21
Pareto Aksje Norge B 0.1721 20 0.0089 20 0.0213 1 -0.0945 22 -0.0016 23 17.20 18
Pareto Investment Fund A 0.2210 8 0.0109 6 0.0182 7 0.0795 7 0.0006 8 7.20 6
Storebrand Norge 0.2240 7 0.0108 7 0.0150 10 0.0376 9 0.0008 7 8.00 7

Index funds:
Alfred Berg Index Classic 0.2114 12 0.0098 13 0.0071 23 -0.0606 18 0.0002 12 15.60 13.5
DNB Norge Indeks* 0.1721 21 0.0069 24 0.0062 25 -0.0369 17 0.0001 14 20.20 22
KLP AksjeNorge Indeks II 0.2093 13 0.0097 14 0.0069 24 -0.0655 19 0.0001 13 16.60 16.5
Nordnet Superfondet Norge* 0.1166 26 0.0038 26 0.0053 26 -0.0033 14 -0.0002 16 21.60 24
PLUSS Indeks (Fondsforvaltning) 0.1998 15 0.0094 16 0.0097 14 -0.0685 20 -0.0003 18 16.60 16.5
Storebrand Indeks - Norge A* 0.1595 22 0.0051 25 0.0088 17 0.0026 13 -0.0001 15 18.40 20
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Appendix 2 

Overview over the funds’ factor values and their associated p-values based on Carhart’s 4-

factor model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fund name βMkt p-valueMkt βSMB p-valueSMB βHML p-valueHML βUMD p-valueUMD

Active funds:
Alfred Berg Aktiv 1.0494 0.1020 0.1399 0.0002 -0.0035 0.9133 0.0772 0.0031
Alfred Berg Gambak 1.0145 0.7310 0.2074 0.0001 -0.0054 0.9053 0.1354 0.0003
Alfred Berg Humanfond 0.9816 0.4662 0.0479 0.1232 0.0097 0.7216 0.0666 0.0024
Alfred Berg Norge Classic 0.9932 0.7256 0.0640 0.0076 0.0015 0.9435 0.0478 0.0043
C WorldWide Norge 0.9966 0.8745 -0.0019 0.9431 -0.0371 0.1160 0.0441 0.0189
Danske Invest Norge I 0.9895 0.6387 0.0434 0.1160 -0.0187 0.4389 0.0128 0.5010
Delphi Norge A 1.0785 0.0858 0.2179 0.0001 0.0015 0.9762 0.0607 0.1183
DNB Norge (IV) 0.9428 0.0158 0.0010 0.9734 -0.0214 0.3961 -0.0233 0.2443
Eika Norge 1.0912 0.0108 0.2129 0.0000 0.0482 0.2064 0.0105 0.7261
Fondsfinans Norge 1.0863 0.0618 0.2277 0.0001 0.0477 0.3349 -0.0315 0.4203
Handelsbanken Norge 1.0666 0.1061 0.1547 0.0025 -0.0143 0.7459 0.0728 0.0389
Holberg Norge 1.0337 0.4240 0.2561 0.0000 0.0422 0.3521 0.0123 0.7308
KLP AksjeNorge 1.0578 0.0166 0.0905 0.0024 0.0024 0.9256 -0.0207 0.3085
Nordea Avkastning 1.0321 0.1238 0.0677 0.0087 -0.0057 0.7983 0.0184 0.2987
Nordea Kapital 1.0130 0.4902 0.0528 0.0237 -0.0179 0.3800 0.0145 0.3687
Nordea Norge Verdi 0.8718 0.0015 0.1588 0.0013 0.1023 0.0174 -0.0031 0.9262
ODIN Norge C 0.9477 0.2477 0.2113 0.0002 0.0491 0.3135 0.0197 0.6077
Pareto Aksje Norge B 0.9326 0.1702 0.2342 0.0002 0.0413 0.4337 -0.0508 0.2243
Pareto Investment Fund A 1.0471 0.3145 0.0544 0.3431 -0.0767 0.1296 0.0640 0.1096
Storebrand Norge 0.9511 0.1978 0.0150 0.7460 -0.0150 0.7136 0.0626 0.0541
Index funds:
Alfred Berg Index Classic 0.9033 0.0000 -0.0412 0.0367 0.0232 0.1784 -0.0097 0.4748
DNB Norge Indeks* 0.9356 0.0005 -0.0288 0.2020 0.0492 0.0081 -0.0142 0.3192
KLP AksjeNorge Indeks II 0.9095 0.0000 -0.0418 0.0321 0.0243 0.1551 -0.0126 0.3502
Nordnet Superfondet Norge* 1.0350 0.4460 0.0053 0.9098 0.0986 0.0134 -0.0153 0.5748
PLUSS Indeks (Fondsforvaltning) 0.8914 0.0000 -0.0833 0.0042 0.0106 0.6744 -0.0427 0.0331
Storebrand Indeks - Norge A* 1.0237 0.3735 0.0179 0.5149 0.0713 0.0020 -0.0037 0.8160
p-valueMkt is under the null hypothesis of βMkt ≠ 1
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Appendix 3 

Estimates of the test statistics, t-values and p-values in the Spearman Rank correlation test for 

Heteroscedasticity in the Single Index model.  

 
 

 

 

 

 

 

 

 

 

 

Active funds:

-0.0643 0.0208 -0.1150 -0.0036
-0.6973 0.2245 -1.2518 -0.0392
0.4870 0.8227 0.2131 0.9688

-0.1303 -0.0476 -0.0399 -0.1169
-1.4212 -0.5157 -0.4319 -1.2734
0.1579 0.6070 0.6666 0.2053

0.1130 -0.0494 -0.1839 0.1413
1.2297 -0.5345 -2.0237 1.5443
0.2212 0.5940 0.0452 0.1252

-0.0220 0.0131 -0.0100 -0.0825
-0.2385 0.1412 -0.1079 -0.8958
0.8119 0.8879 0.9142 0.3722

0.1042 -0.0386 -0.0133 0.0199
1.1327 -0.4183 -0.1439 0.2153
0.2596 0.6765 0.8858 0.8299

Index funds:

-0.0135 -0.0221 -0.0096
-0.1463 -0.2389 -0.1038
0.8839 0.8116 0.9175

-0.0693 -0.0137 -0.0529
-0.6878 -0.1014 -0.3818
0.4932 0.9196 0.7041

T-stat T-stat T-stat
P-value P-value P-value

DNB Norge Indeks Storebrand Indeks Norge Nordnet Superfondet Norge
rx,e rx,e rx,e

T-stat T-stat T-stat
P-value P-value P-value

Alfred B. Indeks Classic KLP AksjeNorge Indeks Pluss Indeks
rx,e rx,e rx,e

T-stat T-stat T-stat T-stat
P-value P-value P-value P-value

Danske Invest Norge I DNB Norge IV Nordea Avkastning Storebrand Norge
rx,e rx,e rx,e rx,e

T-stat T-stat T-stat T-stat
P-value P-value P-value P-value

Alfred B. Norge Classic Nordea Kapital Holberg Norge Pareto Investment Fund
rx,e rx,e rx,e rx,e

T-stat T-stat T-stat T-stat
P-value P-value P-value P-value

Alfred B. Humanfond C WorldWide Handelsbanken Norge Pareto Aksje Norge B
rx,e rx,e rx,e rx,e

T-stat T-stat T-stat T-stat
P-value P-value P-value P-value

Alfred B. Gambak Delphi Norge Eika Norge Odin Norge C
rx,e rx,e rx,e rx,e

T-stat T-stat T-stat T-stat
P-value P-value P-value P-value

Alfred B. Aktiv Fondsfinans Norge KLP AksjeNorge Norge Norge Verdi
rx,e rx,e rx,e rx,e
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Appendix 4 

Calculations of the Durbin-Watson statistic to test for autocorrelation in the Single Index 

model. 
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Appendix 5 

Estimated test statistic and p-value in the skewness/kurtosis test for normality in the Single 

Index model generated by Stata.  

 

 

 

 

 

 

 

 

 

 

 

 

Active funds:

2.9300 1.0400 7.0000 0.4800
0.2315 0.5960 0.0301 0.7865
No No No No Yes No No No

9.1400 7.3000 7.4600 3.6100
0.0104 0.0260 0.0240 0.1647
Yes No Yes No Yes No No No

4.9600 4.2400 2.6400 0.7600
0.0839 0.1198 0.2671 0.6828
No No No No No No No No

1.8600 6.4700 3.3000 5.4800
0.3951 0.0394 0.1919 0.0647
No No Yes No No No No No

1.9100 9.9600 2.0900 50.8900
0.3855 0.0069 0.3510 0.0000
No No Yes Yes No No Yes Yes

Index funds:
Reject H0 on % level:

12.2000 11.5100 14.3800 95% 99%
0.0022 0.0032 0.0008
Yes Yes Yes Yes Yes Yes

9.8500 6.0300 1.8300
0.0073 0.0490 0.4012
Yes Yes Yes No No NoReject H0 Reject H0 5%/1% Reject H0

adj chi2 adj chi2 adj chi2
Prob>chi2 Prob>chi2 Prob>chi2

Reject H0 Reject H0 Reject H0

DNB Norge Indeks Storebrand Indeks Norge Nordnet Superfondet Norge

adj chi2 adj chi2 adj chi2
Prob>chi2 Prob>chi2 Prob>chi2

Reject H0 Reject H0 Reject H0 Reject H0

Alfred B. Indeks Classic KLP AksjeNorge Indeks Pluss Indeks

adj chi2 adj chi2 adj chi2 adj chi2
Prob>chi2 Prob>chi2 Prob>chi2 Prob>chi2

Reject H0 Reject H0 Reject H0 Reject H0

Danske Invest Norge I DNB Norge IV Nordea Avkastning Storebrand Norge

adj chi2 adj chi2 adj chi2 adj chi2
Prob>chi2 Prob>chi2 Prob>chi2 Prob>chi2

Reject H0 Reject H0 Reject H0 Reject H0

Alfred B. Norge Classic Nordea Kapital Holberg Norge Pareto Investment Fund

adj chi2 adj chi2 adj chi2 adj chi2
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Appendix 6 

Calculations of the Durbin-Watson statistic to test for autocorrelation in Carhart’s 4-factor 

model.  
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Appendix 7 

Estimated test statistic and p-value in the skewness/kurtosis test for normality in Carhart’s 4-

factor model generated by Stata.  
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Appendix 8 

Calculations of the Durbin-Watson statistic to test for autocorrelation in Treynor-Mazuy’s 

unconditional model. 
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Appendix 9 

Estimated test statistic and p-value in the skewness/kurtosis test for normality in Treynor-

Mazuy’s unconditional model generated by Stata. 
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