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ABSTRACT

The purpose of this thesis is to analyze and understand whether fund managers have
superior abilities when it comes to investing and managing capital in the stock
market. The analysis is conducted on the basis of 55 Norwegian mutual funds over a

time period that ranges from 01.01.2000-31.12.2010.

The dataset concerning the funds was obtained with the help of Morningstar,
Storebrand, DnB NOR and Danske Invest. It is a unique dataset as far as the author is
concerned, which has not been analyzed before. In addition, the data for the market
index was supplied by Oslo Bers, and the risk-free rate was obtained from Norges
Bank’s website. The data was analyzed in two ways. Firstly, the whole dataset, also
called an unbalanced dataset, was analyzed. In addition, to obtain more robust results,
the dataset was modified to a balanced dataset, so that it included observations for all

the funds over the same period of time.

Different portfolio performance measures have been calculated on the basis of the
quarterly returns of the funds. These performance measures have been compared to
the performance of the Oslo Bers Mutual Fund Index (OSEFX). The performance
measures applied in the thesis are the Sharpe ratio, the Treynor ratio and Jensen’s
Alpha. In addition, the latter part of the thesis examines whether the excess return of
each fund is accomplished on the basis of security selection abilities or market timing
abilities. The models applied for this part of the analysis are the Henriksson-Merton

market timing model and the Treynor-Mazuy model.

This thesis both confirms and rejects previous U.S. studies. The findings in this paper
show that most of the funds are able to earn higher returns than the market. However,
the results achieved when applying the Henriksson-Merton model and the Treynor-
Mazuy model confirms previous research, which states that excessive earnings are not
the result of market-timing abilities. The research performed in this thesis finds that
about 50% of the fund managers in this study possess a certain skill when it comes to

selecting undervalued securities.
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1.0 INTRODUCTION

1.1 THE PROBLEM TO BE STUDIED
The main focus of this thesis is to examine whether mutual fund managers are able to
outperform the market. The problems that will be addressed in this paper are as

follows:

- Do managers have the ability to select undervalued securities?
- Do managers have market timing abilities concerning when to buy/sell

securities?

These problems will be addressed by examining different financial portfolio
performance models, and applying them to a dataset comprising of quarterly returns
of 55 Norwegian mutual equity funds over the past eleven years (01.01.2000-
31.12.2010). All models that will be applied are all well-established models. The
performance of the funds will be tested by applying the Sharpe Ratio and the Treynor
Ratio measures, while the excess return and implication of either security selection
skills or market-timing abilities, will be tested with Jensen’s Alpha. In addition,
whether the managers’ have market-timing abilities and/or security selection skills

will be measured with the Henriksson-Merton model and the Treynor-Mazuy model.

The thesis is divided into six chapters. The introduction includes a section about the
motivation for this thesis and a section about previous findings. Section two focuses
on the theoretic part of the thesis. In this section the models that will be used for the
analysis of the fund will be presented. Chapter three, which is also a theoretical
section, goes on to describing the methodology that will be applied to perform the
analysis. Section four presents the data that will be analyzed in the thesis. It includes
information about the funds, the reference index and the risk free rate that is used in
the calculations. Finally, section five presents the results and section six concludes the

thesis.

1.2 MOTIVATION
According to the Norwegian Fund and Asset Management Association (VFF),
Norwegian market participants invested the largest amount in history at the end of

2010. The total assets under management increased from 399,6 billion NOK in 2009



to 498,8 billion NOK in 2010. A total of 41 billion NOK was invested in securities’
funds in 2010, of which mutual equity funds made up 15,8 billion NOK. The
following graph shows the division of the investments made in securities funds during
2010. One can see that the investments increased in each of the securities’ funds, with

the exception of the money markets funds, which decreased by 4,7 billion NOK.

Investments in securities funds (billion NOK)

3.9

E Mutual Funds
i Bond Funds

Money Market Funds
& Combined Funds

Figure 1 - Investment in securities funds

A mutual equity fund is a portfolio managed by an investment company, often
according to certain stated objectives. It is defined as a fund that invests 80% or more
of its capital in the stock market. A private investor can choose to allocate some of his
capital in such funds, thereby trusting a professional fund manager to administer his
wealth (Elton, Gruber, Brown and Goetzmann, 2007). The role of a mutual fund
manager is to select securities for his portfolio which he believes are underpriced and

diversified.

This thesis focuses on Norwegian mutual funds, which, according to the VFF, is a
fund that invests 80% or more of its capital in the Norwegian stock market. All the
funds in this thesis are open-end mutual funds. These types of funds allow for
purchasing, and selling, securities directly to and from the mutual funds. The shares
are priced using the net asset value, which is determined every day at the same time.
The market value of the share is therefore, the net asset value less the transaction cost

charged by the mutual fund manager (Elton et. al, 2007).



A lot of research about mutual fund managers has previously been conducted. The

main focus of this research has, however, been on mutual fund managers in the U.S.

This paper will apply these research methods to the Norwegian capital market. It will

be interesting to examine whether the same conclusions that are drawn in the U.S.

will apply here.

1.3 TYPES OF FUNDS

There are four main types of securities funds. These will be presented in this section.

Mutual funds: As mentioned above, a mutual fund invests about 80% or more
of its capital in the stock market. The fund invests the capital of a group of
investors in financial assets. The objectives of the fund are usually predefined,
which makes it possible for the investors to choose the level of risk they are
willing to bear. The investment strategy of mutual funds varies. They are often
grouped into different categories. Such categories can be international funds,
which only invest in stocks abroad, or global funds, which invest in both
domestic and foreign assets (VFF, 2011). Other mutual funds include specialty
funds, which are funds that invest in for example one specific sector or one
specific region; and index funds, which attempt to follow the same investment

strategy as a major index.

Bond funds: These are funds that usually invest in corporate or government
debt. That is, they invest in commercial papers that yield returns. They are
risky, but not as risky as the equity fund, and the longer one invests in such a
fund, the higher is the level of risk. The objective of such a fund is generally
to provide a steady income for the investor. According to VFF (2011) the
period of investment in bond funds varies from 0-2 years, 2-4 years, and 4+

years.

Money market funds: Money market funds are almost the same as bond funds.
The only difference is that the fund cannot invest in commercial papers for
longer than a year. This is the fund that has the lowest risk level of all the
securities funds (VFF, 2011).

Combined funds: This is a type of fund that invests in a combination of assets.

An example can be to invest half of the capital in bonds and half of the equity



in stocks. The level of risk in such a fund depends on the share of capital that
is invested in the stock market, as this is the type of investment that is the

riskiest one (VFF, 2011).

1.4 PREVIOUS FINDINGS

A lot of contradicting empirical research about whether investors are able to
outperform the market has been published over the years. Chang and Lewellen (1984)
attempted to investigate whether managers of mutual funds possess significant market
timing and security selection skills. To examine this they used the single-factor
market model and Henriksson and Merton’s model for testing market-timing abilities.
The results from the regression they performed based on the single-factor market
model indicated that there is little evidence of market-timing skills. The same applied
when using the Henriksson-Merton model, where the findings showed that managers

did not possess significant security selection skills.

Treynor (1965) states that the returns made from funds that are heavily invested in
common stocks are to some extent determined by fluctuations in the financial
markets, and this particular risk is often beyond the control of the fund managers. In
their paper, “Can mutual funds outguess the market?”, Treynor and Mazuy (1966)
address the question as to whether fund managers are able to predict major changes in
the stock market. They state that in order for a fund manager to be able to successfully
anticipate the market fluctuations he has to consistently vary the volatility of the fund.
In order to conduct proper research, Treynor and Mazuy (1966) performed their
research based on 57 mutual funds, all differing in size, over the period 1953-1962.
Their study concludes that there is no apparent evidence that any of the funds
included in the research have been successful at outguessing the market. They state
that even though it appears that the managers were not able to time the market, they
may still provide higher rates of return than the market, based on security selection

abilities.
According to Jensen (1968) portfolio performance has two dimensions:

1. The manager’s ability to predict future security prices and thereby increase the
return of his portfolio, and

2. The manager’s ability to reduce risk by creating a well diversified portfolio



He states that, especially the second point concerning risk, makes it difficult to
evaluate portfolio performance. This is due to the different levels of risk aversion
among investors in the market. Different levels of risk, and its effect on the return of
the securities, should therefore be taken into account when assessing portfolio
performance. Jensen (1968) developed an extension of the capital asset pricing model
(CAPM) that is used for testing whether fund managers earn excess return, and have
security selection abilities and market-timing abilities. He concludes his paper by
stating that the managers are not able to outperform the market index, even if one

does not take transaction costs and management fees into account.

Sharpe (1966) states that a fund manager is not able to take into consideration the risk
preference of all the investors in the market. His strategy must therefore be to select a
preferable level of risk and expected return and thereafter invite investors to invest
their capital in his fund. The reason as to why the performance of mutual funds may
vary boils down to three important aspects; the manager’s ability to select incorrectly
priced securities, his ability to effectively diversify, and his ability to select the correct
level of risk. The model used by Sharpe (1966), which takes into account average
returns and risk, leads to the conclusion that the performance of funds are a result of
the strategy maintained by the manager. That is, the portfolios with the highest risk
levels are often the ones that obtain the highest average returns. In addition, he also
mentions that the different levels of return obtained by the funds can be a result of the
expense ratios. He implies that good fund managers actively diversify the securities in
their portfolios and focus more on evaluating risk than on searching for underpriced

shares.

Malkiel (1995) found that there is evidence of manager abilities to earn excess
returns, and that they are therefore able to beat the market. However, when taking
survivorship bias into account there is actually evidence that the funds tend to
underperform according to the market index. Survivorship bias implies that mutual
fund complexes, that is, companies that manage a large number of funds, will merge
funds that are not doing well in the market into funds that are yielding a better
performance. This will lead to the survivorship of only well performing funds, and the
average of fund returns will be overly successful. Malkiel (1995) concludes his study
by saying that most investors would be better off investing in low expense index

funds instead of trusting a professional manager to better administer their capital.



In a more recent article, Malkiel (2003) states that very few fund managers are able to
outperform the market index in the long run. According to the data published in this
article, the funds that outperformed the index during one period had three times worse

results during the next period.

1.5 CONTRIBUTIONS OF THIS THESIS

As mentioned above, this thesis focuses on applying well-established models to the
dataset used in this study. To the knowledge of the author of this thesis, these models
have previously not been applied to this dataset. It is a recent and unique dataset,
which comprises of quarterly rates of return for each of the Norwegian funds listed on

Oslo Bers. It ranges over an 11-year period, from 01.01.2000 to 31.12.2010.

The intention of this thesis is to test well-established theoretical models to a new

dataset, and thereby either confirming or rejecting previous research.



2.0 THEORY

This section explains the theoretic part of the thesis.

2.1 EFFICIENT MARKET HYPOTHESIS

The efficient market hypothesis (EMH) is concerned with whether the share prices
“fully reflect” all the information available about certain shares. That is, the market
prices of the shares are always in equilibrium. According to Fama (1970), the
statement that share prices “fully reflect” all available information is very general, and
therefore, has no implications that can be empirically tested. Accordingly, one has to
look at the expected return of a share in equilibrium as a function of its risk. The
result of the model will be dependent on which return theory one applies. The general

formula for the efficient market hypothesis will however, be as follows (Fama, 1970):

Equation 1 - Efficient Market Hypothesis

E(p,,a@) =[1+EG,,.[@)]p,,

where

E is the expected value operator,

D, is the price of security j at time t,

Djin is the price of security j at time t+1,

Toat is the one period percentage return, and

D, is a general symbol for the information that fully reflects the price at t

There are three forms of the efficient market hypothesis. These are explained in the

following section.

2.1.1 Forms of Efficient Market Hypothesis

The weak form hypothesis states that all previous information is already reflected in
the current share price. This implies that an investor would not gain any excess return
by looking at previous prices, as this information is available and easily accessible to
all investors.

The semi-strong form hypothesis states that all the information that is available in the

market is already reflected in the price of the share. This type of the efficient market



hypothesis examines how fast the prices change when new information is made
available to the public.

The final form of the efficient market hypothesis is the strong form. This form states
that some investors have access to information that is not publicly available to the rest
of the market. This includes information available to, amongst others, the

management of the company, and can easily lead to insider trading.

2.1.2 The Random Walk

According to Malkiel (2003), the random walk theorem states that stock prices
immediately reflect all new information. He states that the price changes occurring
tomorrow result from the information that is made available tomorrow, and that it has
nothing to do with the previous price changes of the shares. In addition, the price
changes of the securities need to be unpredictable. The reason for this is that as the
current price of a share fully reflects all available information in the market, price
changes will only occur as a response to new information. The announcement of this
new information therefore, also needs to be unpredictable or else it would already be

incorporated in the current share price (Bodie, Kane and Marcus, 2009).

According to Fama (1970), a random walk arises when the preferences of each
investor and the occurrence of new information produce equilibrium such that the
returns of the shares are repeated through time. That is, the price changes of the shares
are independent of each other. In addition, Fama (1970) states that the successive
changes in the prices are identically distributed. Based on these two assumptions, he

developed the random walk model:

Equation 2 - Random Walk theorem

f(rj,t+1 (I)t) = f(rj,t+1)

which implies that the return r;,,, given information @, is equivalent to the market

return r,

;.- In other words, the returns fully reflect the available information.



2.1.3 Momentum effect

Malkiel (2003) describes the momentum effect as the phenomenon of purchasing
securities when there is evidence of positive serial correlations in the past. That is,
investors base their decisions about which shares to invest in based on how they tend
to perform. Some stocks usually continue to perform in the same way over a period of
time, continuously yielding good or bad returns (Bodie et al., 2009).

Sharpe (1966), on the other hand, states that the historical behavior of share prices

does not add any value when it comes to predicting future stock prices.

2.1.4 Critics of the Efficient Market Hypothesis

According to Malkiel (2003) evidence against the efficient market hypothesis arises
when the returns of stocks are observed over short periods of time, such as days.
Research states that when the stock prices are observed over a period of days instead
of months or years there is evidence of positive serial correlations. Longer periods
(months and years) on the other hand, show evidence of negative serial correlation.
This implies that the results of the relationship between returns are based on the

sample that is used during the observation period.

Malkiel (2003) also states that small-company stocks yield greater returns than large-
company stocks over a longer period of time. This pattern is known as the size effect.
This measure may be biased and the pattern can be viewed as an anomaly. He
explains this by using the capital asset pricing model. He refers to the risk, which is
measured by beta, and the return reflecting the risk. If there is any evidence that
shares with the same level of risk yield different returns, this can be a result of market
inefficiency. On the other hand, in his article, Malkiel (2003) refers to the finding of
Fama and French where they suggest that the size of a company may be a better risk

indicator than beta.

2.2 RISK AND RETURN

It is a well-known fact in finance that most investors are risk averse. This implies that
if they are to invest in risky assets they expect a higher return. Risky assets are often
associated with high volatility. That is, the return of risky assets is uncertain and the
return might either be a gain or a loss. This is the reason as to why risk and return are

two parallel variables. The higher risk an investor undertakes, the higher return he



will expect. This is logical, as an investor would be better off investing in risk-free
assets had there been no excess gain from undertaking risk. According to Treynor
(1965) the risk of investing in a diversified fund consists of two types of risk; the risk
of market fluctuations and the fluctuations that are associated with the specific
securities in the fund. These types of risks are often referred to as systematic and

nonsystematic risk, and can be seen in the graph below.

ofr)

Unsystematic risk

Total risk

Systematic risk

Number of securities
in the portfolio

Figure 2 - Unsystematic vs. systematic risk

2.2.1 Systematic risk

Systematic risk is undiversifiable. It is often defined as market risk, which is
influenced by unexpected changes in the market. This is why diversification, which
means adding more assets to a portfolio in order to balance out the risk, will not limit

the exposure to the market risk.

Systematic risk is often referred to as beta, 3. This variable is described in more detail

in section 2.5.1 about the capital asset pricing model.

2.2.2 Unsystematic risk

Unsystematic risk, which is often referred to as firm-specific risk, is diversifiable. It is
a type of risk that is often associated with positive and negative firm-specific
information. This is why, by adding more assets to ones portfolio, it is possible to
reduce this risk. However, it is important to consider whether the assets in the
portfolio are correlated, that is, how the assets move together. In order to achieve a

well-diversified portfolio the risky assets included should be negatively correlated.

10



This implies that they should move in more or less opposite directions, so that if the
return of one risky asset decreases there should be an increase in the return of another

risky asset.

2.3 ARITHMETIC VERSUS GEOMETRIC MEAN

There are two ways of calculating the mean, or measure of central tendency, of the
return of a fund. The arithmetic mean gives an equal weight to each security in the
portfolio. The expected return will therefore, be the weight of each security times the

securities’ return:

Equation 3 - Arithmetic mean

n

- 1
E(n= 3, p)r(s) =— 3 r(s)

s=1

where

n 1s number of securities in the portfolio
p(s) is weight of security s, and

r(s) is the return of security s

The arithmetic mean is often used to estimate future expected returns.

Another method for calculating the mean of the returns of a fund is the geometric
mean. This measure takes into consideration that the returns are dependent of each
other, and is often used to calculate the actual performance of the portfolio as opposed
to the expected return (Bodie et al., 2009). The geometric average is found by
multiplying the returns of the securities and raising the product to the power of the

total number of securities included in the portfolio:

Equation 4 - Geometric mean

R, =(Ji+R)"™ -1
i=1

where
R, is the return of security i in the portfolio and,
N 1s the number of securities in the portfolio

11



2.4 EXCESS RETURN

Excess return is the share of an investor’s return, which is above the return level one
would achieve had one invested in risk-free assets. The excess return will in this
thesis be represented by the expression r, — rr, where 1, is the return earned by the

portfolio, while ry is the risk free return.

2.5 MODELS FOR PORTFOLIO EVALUATION

The very basic of fund performance evaluation involves comparing the returns of two
funds. In order for the returns to give a realistic comparison they need to be
comparable. That is, they need to have approximately the same risk level and face the
same policies and objectives. Comparing the overall returns of funds shows how they
perform compared to each other. This measure is, however, superficial, as it does not
examine the skills of the manager in charge of the fund. It evaluates the fund and not
the mutual fund investor. This section presents the models that will be used to
measure the fund performance. Section 2.6 presents the models that are used to

evaluate the abilities of the fund managers.

2.5.1 Capital Asset Pricing Model
William Sharpe, Jack Treynor and John Lintner individually developed the capital
asset pricing model (CAPM) in the 1960s. It is a model that is used to calculate the

required return on a risky asset, and it bases itself on five assumptions:

1. All investors are risk averse and want to maximize their wealth

2. All investors have the same expectations when it comes to their investment
decisions, and they have a single-period horizon

3. All investors are able to choose their portfolios based on expected return and
the variance of the return

4. There are no taxes and transaction costs

5. All securities are infinitely divisible

In addition, the paramount assumption of the CAPM is that the market is in
equilibrium. That is, the return wholly reflects the risk of the asset. If not, one would

be able to buy less risky assets and earn higher returns.

According to CAPM, the riskier the assets in the portfolio, the more return can be

expected. This can be seen from the graph below. Point M on the security market line
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(SML) is the market portfolio with an expected return, E(rv), and risk, Pum. If one
were to take less risk than the market portfolio, one would expect to get lower returns.
On the other hand, if one were to take on more risk than the market portfolio, one

would expect to get higher returns.

E(R)
SMIL
E(raal [
Rs
B B

Figure 3 - The Security Market Line

The Capital Asset Pricing Model is illustrated by the following expression:

Equation S - Capital Asset Pricing Model

ER) =R, +B[ER,)-R,]

where,

R, is the risk-free return during one period

B; is the risk measure, and

E (INK’M) is the expected market return during one period

That is, the required return is the sum of the return of a risk free asset, and a risk

premium for the individual asset (Reilly and Brown, 2003).

As mentioned in the section about risk and return, { is the variable that represents the

nonsystematic risk. It can be calculated by using the following formula:

Equation 6 - Beta

Cov(r;,ny)
i Var(r,,)
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where

Cov(r;,n,) s the covariance between the return of an asset and the market return, and

Var(r,) is the variance of the market return

The beta value of the market portfolio is always assumed to be 1.

2.5.2 Jensen’s Alpha

Jensen’s alpha is based on the capital asset pricing model, mentioned above. It
measures the average return made by a portfolio that is above the level of return
predicted by the CAPM, based on the beta and the average return of that portfolio
(Bodie et al., 2009). Jensen’s alpha can be found by using the following formula:

Equation 7 - Jensen's Alpha

R,-R,=a+p,(R,-R,)+¢,

where

R, -R, is the return of the portfolio

R, - R, is the return of the market benchmark
a is the share of additional return, and
B, is the systematic risk of the returns

A significantly positive alpha value implies that the manager has the ability to either
select undervalued assets or to time the market, or both (Reilly et al., 2003). However,
Jensen (1968) states that even though one may be able to achieve positive alpha
values, one cannot be certain whether this value is a result of luck or skill. In order to
be certain of the result, one has to calculate the significance of the alpha value. If the
alpha value is positive and significant one can interpret the result as being skills, and

not luck.

2.5.3 Sharpe Ratio

The Sharpe ratio, or reward-to-volatility ratio, measures the excess return one would
earn by investing in risky assets as opposed to investing in risk free assets. This is
achieved by dividing the excess return of the portfolio by the standard deviation. That
is, the total volatility over the sample period (Bodie et. al, 2009). According to Elton
et. al (2007), this method makes it easier for an investor to choose a fund which will

best represent his investment strategy. If an investor were to choose a fund with
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lowest possible risk and highest possible return he would invest in the fund with the

highest possible reward-to-volatility ratio.

The Sharpe ratio is often plotted against the Capital Market Line (CML). The perfect
combination of risky and risk free assets lay on this line. If the fund manager were
able to earn the same returns as the market, his portfolio would be on the CML.
Investing in securities that has a risk and return level equivalent to those on the CML
implies that the investor maximizes his profit. However, if he does better (worse) than

the market, the return of the fund would be above (below) the CML.

CmMmL

Market
portfolio

Expected return, E[rp:u

Tt

Risk, Op

Figure 4 - The Capital Market Line

In order to calculate the Sharpe Ratio one can apply the following formula:

Equation 8 - Sharpe Ratio

(Fp - ff)
OP
where
(7, =7;) is the excess return over the sample period, and
o, is the standard deviation of the returns over the sample period

2.5.4 Treynor ratio
The Treynor measure does also measure the excess return per unit of risk. The model

is based on the CAPM. The difference between the Sharpe ratio and this measure
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however, is that the Treynor ratio uses the systematic risk as a variable as opposed to

nonsystematic risk (Bodie et. al, 2009).

In order to differentiate between the market risk and the risk that is specific to the
securities included in the portfolio, Treynor developed the characteristic line (Reilly
and Brown, 2003). The characteristic line is illustrated below. When the values of the
fund return are plotted against the values of the market return, and the volatility has
been held constant, the observations will be scattered around the red line. The extent
to which the observations are scattered around this line tells us how diversified the
portfolio is. If the values lay above the red line, the fund earns excess return and if
they lay below the red line, they are not earning excess return. If they lay on the red
line, the fund is earning the same returns as the market portfolio (Treynor, 2007).
According to Treynor (2007), when the fund manager is able to outguess the market
with better than average success, the shape of the curve has to be concave. This

happens because the manager has to vary the volatility of the fund systematically.

Fund that has consistently

= —

% outguessed the market

= === Fund with constant volatility
=]

@ Fund that has guessed both
B = right, and

o ——

s wrong

("

Fund that has outguessed the
market with better than
average success

----
o =

Market rate of return

/

Figure 5 - Treynor's Characteristic Line

Because Treynor uses the systematic risk in his calculation, his characteristic line is
comparable to the SML. This is a line that shows the relationship between risk and

return. It illustrates that if one were to increase the expected return of ones portfolio,
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one would also have to increase the level of risk involved in the investment (Reilly

and Brown, 2003).

In order to calculate Treynor’s Measure, one can apply the following formula:

Equation 9 - Treynor Ratio

(Fp - ff)
B,
where
(7, =7;) is the excess return over the sample period, and
B, is the systematic risk of the returns over the sample period

2.6 MARKET TIMING ABILITIES

According to Elton et. al (2007) a way in which a manager tries to reduce the risk of a
fund is to adjust the beta based on whether the market is expected to go up or down.
That is, if he expects the market to increase he will increase the beta in order to earn
greater return. However, if he expects the market to decrease he will decrease the beta
and, by doing so, expose the fund to less risk. The adjustment of beta is done by
selling (purchasing) securities with high (low) betas if the market is expected to

decrease (increase).

There are several models that can be used to evaluate a manager’s performance. This
thesis will apply the Henriksson-Merton and the Treynor-Mazuy market timing

models. These models are presented in this section.

2.6.1 The Henriksson-Merton market timing model

The Henriksson-Merton model is based on a statistical model developed by Robert C.
Merton and Roy D. Henriksson in 1981. It is a model where the manager attempts to
predict when stocks and risk free assets outperform each other. This is called
macroforecasting, and the purpose is to recognize when the risky assets are over-
/under-priced when compared to fixed-income assets (Merton, 1981). The forecaster
is, however, not able to predict how much the stocks and risk free assets will

outperform each other. That is, he cannot predict the scale of the return.
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The model is based on a manager’s ability to forecast whether market stocks will
yield greater returns than risk free assets and vice versa. Merton (1981) chose to

define the model in the following way:

Zm(t) > R(t)  which implies that the market stocks yield greater return than risk free
assets, and;
R(t) > Zm(t)  which implies that the risk free assets yield greater return than the

market stocks

The purpose of the model is to be able to shift the proportions of capital invested in

market stocks and in risk free assets according to the managers forecast.

The model can be depicted as the probability that a manager is able to develop an
accurate forecast about which asset yields the highest return. Henriksson (1984) lets
v(t) be the variable that describes the manager’s forecast. He sets y(t) = 1 if the
manager forecasts, in period t-1, is Zy(t) > R(t), and he sets y(t) = 0 if the managers
forecast is R(t) > Zm(t). He then shows that the probabilities for y(t), which are

conditional on the realized market return Zn(t) - R(t), are as follow:

pi(t) = probability[y(t) = 0 Zm(t) < R(1)]
1 —pi(t)= probability[y(t) = 1 Zu(t) < R(t)]

and

p2(t) = probability[y(t) = 1 Zm(t) > R(t)]
1 —pa(t) = probability[y(t) = 0 Zm(t) > R(t)]
These sets of formulas state that p;(t) is the probability of an accurate forecast given
that the market stock return is greater than the return from the risk free asset, while
p2(t) is the probability of an accurate forecast given that the risk free asset return is
greater than the return from the market stock. As the model implies that the forecaster
is not able to predict the value of the returns of the assets, Henriksson (1984) and
Merton (1981) state that a necessary condition for the managers forecasts to have no
value is that p;(t) + p2(t) = 1. This condition illustrates that the manager will not
change his beliefs about the total returns of his market portfolio, and he will therefore,
not spend extra time and money in order to collect excess information about the

market stocks. If the manager would be able to make successful predictions about
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whether the stocks and risk free assets will outperform each other, then p;(t) + pa(t) >

1 (Henriksson, 1984).

In order to analyze whether the investor has been able to accurately forecast which
assets to involve in his portfolio, and when to buy and sell them, one can apply the

following model

Equation 10 - Henriksson-Merton market-timing model

R,-R,=a+p(R,-R,)+yD+¢,

where

D 1s the up-market returns or max(0, Ry, — Ry)
a is the excess return

Y is the market timing skills, and

p is the market sensitivity

Its purpose is to determine whether managers have had any market timing and/or
security selection skills. Performing a multiple regression tests this. The portfolio
excess return, the dependent variable, is regressed against the market return and the
return of an option. The option in this formula is represented by D. The value of the
return of the option is 0 if the excess return in the market is smaller than or equal to 0,

and 1 if the excess market return is above 0 (Christopherson, Carino and Ferson,
2009).

2.6.2 The Treynor-Mazuy Model

The basic idea of market timing abilities refers to predicting whether the value of a
share is going to rise or fall in the next period. The purpose of such abilities is to
make changes to the effective portfolio volatility (Treynor and Mazuy, 1966). This
involves changing the share of investments made in volatile securities to less volatile
securities when there is a fall in the market and vice versa. According to Coggin,
Fabozzi and Rahman (1993), a manager with market timing abilities will hold a large
fraction of the market portfolio when it yields great returns and a small fraction of the

market portfolio when it yields lower returns.

The following model is used to examine whether a fund manager has market timing

abilities and security selection skills. This regression model is based on the CAPM,
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with the addition of a quadratic extension of the excess return (Christopherson, et al,
2009).

Equation 11 - Treynor-Mazuy market-timing model

R,-R,=a+BR,-R,)+y(R,-R,) +¢,

where
a is the excess return (intercept)
Y is the market timing skills, and

is the market sensitivity
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3.0 METHODOLOGY

This chapter explains the methodology that will be applied in order to check for a

manager’s ability when it comes to managing a fund effectively.

3.1 REGRESSION
Regression is an analytical tool that helps define how one or more variables influence

a dependent variable.

In general, the model for linear regression contains two main variables. According to

Stock and Watson (2007), the linear regression model can be expressed as follows:

Equation 12 - Linear regression model

Y, =ﬁ0 +[X, +¢€ i

where

Y, is the dependent variable

X, is the independent variable

B, is the intercept of the population regression line

B is the slope of the regression line, and

E; is the error term, or residual, which contains all the information that

cannot be predicted by the regression.
This regression model, which is an ordinary least square (OLS) regression model,
focuses on determining a value for each of the coefficients so that all the observations
are as close to the regression line as possible. Therefore, when one performs a
regression, not only does one want to know the outcome of the independent and
dependent variables, one wants to examine how well the model predicts the values of

the dependent variable (Stock and Watson, 2007).

A way of measuring how well the model “fits” is to calculate the R*. R* determines
how much of the variance of the dependent variable, Y;, is explained by the
independent variables, X;. Mathematically, the R* can be found by applying the
following formula (Stock and Watson, 2007):
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Equation 13 - R Squared

R2 — _i=l
D, ¥y
i=1
where
ﬁ, is the predicted dependent variable
Y. is the dependent variable, and
Y is the average value of the predicted dependent variables

The R? is usually a value between 0 and 1, where 1 implies that the independent

variables in the model predict the dependent variable very well.

In addition, the software produces a significance test. The significance test that will be
applied in this thesis is the p-value. The p-value helps determine whether a hypothesis
should be accepted or rejected. A p-value of 1% implies that the significance level of
the regressor is highly significant. If the p-value is 5% one can interpret the
significance level of the regressor to be significant. If the p-value is 10% the
significance level is weak, and if it is greater than 10% it implies that the regressor is

not significant (Keller and Warrack, 2003).

3.2 ASSUMPTIONS OF THE REGRESSION
In order to be able to perform a reliable OLS regression, one needs to take several

assumptions into consideration:

1. The mean of the error term is zero, E(u;j|X;) = 0

2. No multicollinearity; the independent and dependent variables are
independently and identically distributed

3. No autocorrelation; the error terms of the regressors are independent of each
other

4. Heteroskedasticity; the variance of the error terms is constant

5. The error term is normally distributed

Testing the error term of the regression is of importance. The error term, also called
the disturbance, arises because all the independent variables of the regression are not

able to capture every influence on the dependent variable (Greene, 2003).
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Heteroscedasticity often arises in time-series data where the observations often are
highly volatile. The reason for this, according to Greene (2003), is that the level of
accuracy of the regression model may vary for such observations. In addition, he
states that the level of dependent variables also may vary over time. Autocorrelation
is also a disturbance that arises in time-series data. This implies that the observations
used in the regression model often are dependent on each other. According to Greene
(2003), the time-series data often appears to have a “memory” where the data for this

period may be influenced by the data in the previous period.

3.2.1 The mean of the error term is zero
One should always assume that the mean of the error term is zero. This implies that
the factors incorporated in the error term do not influence the independent variables

(Stock and Watson, 2007).

3.2.2 Multicollinearity

Multicollinearity arises when there is evidence that one independent variable is
linearly dependent on another independent variable. In this thesis, the presence of
multicollinearity will be examined by looking at the variance inflation factor (VIF).

VIF can be defined by the following formula

Equation 14 - Variance Inflation Factor

|

VIF = ——;
1-R

According to Bohn and Stein (2009), a large VIF implies that the variable that is
being tested has a large standard error, which in turn implies that the regressors in the
analysis do not explain the value of the dependent variable very well. The value of
VIF should never be greater than 10. However, if its value exceeds 5, there might be a

presence of mild multicollinearity.

3.2.3 Autocorrelation
Autocorrelation implies that the error term of one observation is dependent on the
error term of another observation. According to Stock and Watson (2007) there

should be a lack of autocorrelation.

In order to test for autocorrelation one can use the Durbin-Watson test. The test can

be defined as
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Equation 15 - Durbin-Watson test

i(ei ~e.,)’
d= i=2

n

e; is the error term

The values of the Durbin-Watson test range from 0 to 4 (Keller and Warrack, 2003).
One can also look up the value of the variable in a Durbin-Watson table. In order to
find the correct value one has to look for the number of observations included in the
regression. If there is no such value presented in the table, one finds the closest
possible lowest number of observations. In addition, one has to take into
consideration how many independent variables are included in the regression model.
As a rule of thumb, as long as the Durbin-Watson coefficient is around 2,5, there is no

sign of autocorrelation.

3.2.4 Heteroskedasticity

According to Keller and Warrack (2003), the variance of the error term has to remain
constant over time. If there is a violation of this condition, there is an occurrence of
heteroskedasticity. One can examine whether there is a presence of heteroskedasticity
by performing a Spearman correlation test. The Spearman correlation coefficient can

be calculated by applying the following formula:

Equation 16 - Spearman correlation coefficient

6y d’

p=1

- n(n® -1
where
n is the number of paired ranks, and
d, is the difference between paired ranks

This test is applied in order to accept or reject a hypothesis;
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Ho: p = 0, there is no correlation between the residuals, i.e. homoskedasticity
Hi: p = 0, the residuals are correlated, i.e. heteroskedasticity

In order to be able to accept/reject Hy, one needs to check the significance of the
Spearman variable. If there is a sign of heteroskedasticity the regressors may no
longer be efficient. However, it is important to mention that heteroskedasticity is not a
problem unless it is caused by missing variables, omitted variables or measurement

errors (Pryce, 2002).

3.2.5 Normal distribution of the error term

One of the assumptions that should be met when it comes to OLS is that the residuals
should be normally distributed (Gripsrud, Olsson and Silkoset, 2007). This
assumption can be tested in several ways. In this thesis the residuals will be tested
graphically using analytical software. The graphs produced are called Normal P-Plots
of Regression Standardized Residuals. The residuals are believed to normally

distributed if the variables more or less follow a straight line.

3.3 BALANCED VS. UNBALANCED DATASET

The dataset in this thesis has some limitations. This is a result of the fact that some of
the funds were started after January 2000. In order to make the data more comparable
and resolve this shortcoming, the data has been analyzed in two ways. The methods
involve the terms unbalanced and balanced panel data. Unbalanced panel data implies
that one uses the data sample that is collected for the whole period. That is, one does
not take into consideration that there is some data missing for some of the periods. A
balanced dataset on the other hand, only involves data that is complete. That is, it will

eliminate the periods where some of the funds are missing data.

There are limitations to both methods. The unbalanced data method does not give a
completely reliable picture as the sample is missing data. The balanced panel data

method, on the other hand, reduces the sample size significantly.

In order to perform an analysis that is as accurate as possible, the dataset has been
analyzed twice. For the second part of the analysis, the data has been modified so that

it 1s balanced.
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In order to transform the data to a balanced dataset, the period was reduced to
01.01.2004 — 31.12.2010. Most of the funds in the dataset had complete information
during this period. Three funds were eliminated from the sample. These are the
Danske Invest Norge Aksjer Inst I, Landkreditt Norge and Pareto Verdi. These funds
were all started after January 2004.
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4.0 DATA

The following section describes the data that is analyzed in this thesis.

4.1 SELECTION OF TIME PERIOD

The dataset comprises of observations during the time period 01.01.2000 —
31.12.2010. As the observations are made on a quarterly basis the sample size ranges
from 44 quarterly periods in the unbalanced dataset to 28 quarterly periods in the
balanced dataset. The funds which did not have observations for 28 quarterly periods
were excluded from the balanced dataset. One of the reasons as to why this sample
period was chosen is its recency. It is a relatively long time period, which includes
market fluctuations. In addition, there was a financial crisis during this time period.
An interesting aspect of this crisis is to see whether the managers were able to predict

the fall in the market and secure good returns for their investors.

4.2 NORWEGIAN MUTUAL FUNDS

The data sample was collected with the help of Morningstar Norge AS. The data
consists of quarterly returns from 2000 — 2010 for all the Norwegian mutual equity
funds listed on Oslo Bers at the beginning of February 2011.

As is apparent from the table below, the funds were started at different periods in
time, ranging from October 1996 to August 2006. All the Norwegian funds were
included in the data sample, irrespective of when they were started. The problem with
the lack of observations of the funds that were started after 01.01.2000 was solved by
performing the analysis based on both unbalanced and balanced datasets, as

mentioned in section 3.3.

The fee that is charged by the fund for managing the capital ranges from 0,28% for
Storebrand Norge I to 2,70% for Alfred Berg Gambak. In addition to the management

fee, each fund charges for buying and selling shares in the fund.

The minimum first time investment one can make in the funds varies from 100 NOK
to 100.000.000 NOK. It appears that the funds with the lowest minimum first time

investment amounts charge the highest management fees.

27



In addition, it is worth mentioning that all the funds seem to have a close to perfect

correlation with the comparable index, OSEFX, where the correlation coefficients

range from 0,85 to 0,99.
Fund Established Management Minimum Correlation
fee investment (NOK) with OSEFX
Alfred Berg Aktiv December 2005 0.70% 10.000.000 0.95
Alfred Berg Aktiv II September 1997 1.50% 25.000 0,92
Alfred Berg Gambak November 1990 2.70% 25.000 0.89
Alfred Berg Humanfond December 1999 1.80% 2.000 0.97
Alfred Berg Norge September 1990 1.20% 25.000 0,98
Alfred Berg Norge + December 1997 0.70% 10.000.000 0.98
Alfred Berg Norge Etisk April 2002 1.70% 5.000 0.99
Atlas Norge January 1998 2,00% 50.000 0,94
Avanse Norge (T) October 1966 1.80% 1.000 0,99
Avanse Norge (IT) December 1990 1.20% 1.000.000 0,99
Camegie Aksje Norge July 1995 1.50% 1.000 0,98
Danske Invest Norge I December 1993 2.00% 1.000 0,99
Danske Invest Norge IT December 1993 1.25% 50.000 0,98
Danske Invest Norge Vekst December 1993 1.75% 1.000 0.85
Danske Invest Norge Aksjer InstI | February 2000 0.90% 3.000.000 0,99
Danske Invest Norge Aksjer Inst IT | October 2003 0.90% 3.000.000 0,98
Delphi Norge June 1994 2.00% 1.000 0.95
Delphi Vekst October 1997 4.00% 1.000 0.91
DnB NOR Bamefond February 1997 1.80% 1.000 0,98
DnB NOR Norge (I) October 1981 1.80% 1.000 0.98
DnB NOR Norge (IIT) February 1996 1.00% 2.500.000 0,98
DnB NOR Norge (IV) November 2002 0.75% 10.000.000 0,98
DnB NOR Norge Selektiv (T) April 1996 2.00% 1.000 0.98
DnB NOR Norge Selektiv (I} December 1991 1.00% 2.500.000 0,98
DnB NOR Norge Selektiv (III) June 1994 0.80% 10.000.000 0,98
DnB NOR SMB Mars 1991 2.00% 1.000 0.94
Fondsfinans Aktiv April 2000 1.00% 100.000 0.97
Fondsfinans Spar December 2002 1.00% 100.000 0.97
Handelsbanken Norge December 1994 2.00% 1.000 0.98
Holberg Norge December 2000 1,50% 3.000 0,93
KLP AksjeNorge September 1998 1.20% 3.000 0,98
Landkreditt Norge June 2006 1,75% 300 0,97
NB Aksjefond Aungust 2006 2.00% 5.000 0.98
Nordea Avkastning December 1981 2.00% 100 0,99
Nordea Kapital January 1995 1.00% 1.000.000 0,99
Nordea Norge Verdi December 1995 1.50% 10.000 0.97
Nordea SMB March 1997 2.00% 100 0.91
Nordea Vekst December 1981 2.00% 100 0,98
ODIN Norge June 1992 2.00% 3.000 0.94
Orkla Finans Investment January 1985 1.80% 2.000 0,97
Pareto Aksje Norge September 2001 0.50% 100.000.000 0.94
Pareto Aktiv August 2002 1.50% 500.000 0.93
Pareto Verdi December 2005 2.00% 200.000 0.95
PLUSS Aksje October 1996 1.20% 50.000 0.99
PLUSS Markedsverdi January 1995 0.90% 50.000 0.99
Postbanken Norge July 1995 1.80% 1.000 0,98
Storebrand Alksje Innland July1996 0.60% 10.000.000 0.98
Storebrand Norge September 1983 1,50% 100 0,99
Storebrand Norge I April 2000 0.28% 100.000.000 0,98
Storebrand Optima Norge A December 2000 1, 00% 10.000.000 0,98
Storebrand Velkst September 1992 2,00% 100 0,87
Storebrand Verdi December 1997 2.00% 100 0.96
Terra Norge February 1998 2.00% 300 0,95
Terra SMB February 1998 2.00% 1.000 0.95
WarrenWicklund Norge A September 2003 2.00% 5.000 0,97

Table 1 - Fund Overview




The total number of the funds studied in this analysis is 55. However, in the balanced
dataset, where the sample period was reduced to 01.01.2004-31.12.2010, the number
of funds was reduced to 52.

This dataset is comparable to the one used by Treynor and Mazuy (1966), where they
examined the market timing abilities of 57 open-end mutual fund managers over a ten
year period ranging from 1953 — 1962. Just as in their paper, this thesis includes funds
that vary in size. The market value of the assets varied from NOK 163,16 to NOK
178.778,27 on 31.12.2010. The difference in the dataset examined in this paper is that
the observations are made on a quarterly basis, while the observations in Treynor and

Mazuy’s paper are annual.

This dataset is also comparable to the one used by Jensen (1968) when he evaluated
the performance of open-end mutual funds over a ten-year period ranging from 1955-
1964. The observations in Jensen’s paper are also annual, as opposed to the data in

this thesis, which is quarterly.

4.3 OSLO BORS MUTUAL FUND INDEX

The comparable index to the Norwegian mutual equity funds is the Oslo Bers Mutual
Fund Index (OSEFX). This index is a weighted version of the Oslo Bers Benchmark
Index (OSEBX), which is a dividend-adjusted index that contains the most traded
shares on the exchange. The adjustment of the weights of the securities in the OSEFX
is done according to the Undertaking for Collective Investment in Transferable
Securities (UCITS) Directive. A security can only make up 10% of the weight of the
total market value of the index, and securities that make up 5% of the total market

value of the index cannot exceed 40% of the total weight (Oslo Bers, 2011).

The graph below shows the movement of the index based on quarterly data from 2000
till the end of 2010. As one can see, there were three recessions in 2001, 2002 and
2008. These recessions occurred as a result of the burst of the “internet bubble” in
2001. As the dot com bubble burst in 2001, people who had invested in internet-
related companies started losing money, and this lead to a crash in 2002. The

recession in 2008 happened because of the financial crisis.
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Figure 6 - Oslo Bors Mutual Fund Index

The OSEFX was chosen as the comparable index because it appears to be the index
which is not only used as the comparable index by Morningstar, but also by most of

the fund managers themselves.

4.4 NORWEGIAN MUTUAL FUNDS AND OSEFX

If one would simply take the average return of all the mutual funds included in the
analysis in this thesis and compare it to the return of the index, one would see a trend
where the average return of the funds would follow the index closely. This is also
proven by looking at the correlation coefficients of the funds, which are close to 1.
These are presented in table 1. The graph below illustrates how the total average
return of the funds over the sample period varies with the return of the OSEFX over
the sample period. Throughout the rest of the thesis, the calculations will be based on

the performance of each individual fund.
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Figure 7 - OSEFX and average fund return

4.5 RISK FREE RATE OF RETURN

The risk-free rate of return used in this thesis is the quarterly Norwegian Inter Bank

Offered Rate (NIBOR). Norwegian banks use this interest rate when they make loans

to each other. This interest rate is influenced by the supply and demand in the capital

market and is comparable to a three month Treasury Bill rate (Norges Bank, 2011).

The reason for choosing the quarterly risk free rate is that the dataset for the funds

comprises of quarterly returns.

Norges Bank provides the NIBOR on its website. The quarterly rate is represented on

an annual basis, which implies that the rate needs to be transformed into quarterly

rates. This was done by using the following formula (Bodie et. al., 2009):

(1+rf,j

where

)]/T _

is the risk free rate in year j, and

is the number of periods in one year

31



5.0 EMPIRICAL FINDINGS

Regression analysis was chosen as the main empirical approach in this thesis. The
regression tool is well established and used by researchers within most fields of study.
As mentioned earlier, the OLS method is often used to define how one or more
independent variables influence a dependent variable. The two main questions
addressed in this paper are “Do managers have the ability to select undervalued
securities?” and “Do managers have market timing abilities concerning when to
buy/sell securities?”. In order to find the answers to these questions, one needs to
determine whether there is a cause and effect relationship between the variables. The
regression analysis helps finding such relationships, and determining to what extent

these relationships actually exist.

5.1 PORTFOLIO EVALUATION

In order to be able to apply the models mentioned in section 2.5, one needs to
determine several necessary variables, which are to be used in the calculations. The
table below, Table 2 — Descriptive Statistics, summarizes the descriptive statistics
involved in the calculations. These variables are used in all the models, that is, the

Sharpe ratio and the Treynor ratio, which are applied to evaluate the performance of

the funds.
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Avg Avg Max Min No of
Fund return = S5t. Dev  return-ry return return  periods
OSEFX 239% 14.78% 1.25% 30.26% -3024% 44
Alfred Berg Aktiv 328%  15.74% 2.15% 30,17% -3423% 44
Alfred Berg Aktiv IT 3.79%  15.94% 2.65% 30.54% -3444% 44
Alfred Berg Gambak 425%  17.77% 3,12% 38.34% -3701% 44
Alfred Berg Humanfond 2,99%  14.76% 1.86% 2821% -32,11% 44
Alfred Berg Norge 3,52%  14.60% 2.39% 2085% -3298% 44
Alfred Berg Norge + 3,58%  14.65% 2.45% 29.75% -32,75% 44
Alfred Berg Norge Etisk 3.94%  15.42% 2.81% 27.94% -3422% 35
Atlas Norge 2,77%  15.60% 1.64% 30,43% -30,18% 44
Avanse Norge (I) 261%  14.34% 1.45% 28.85% -2941% 44
Avanse Norge (II) 245%  14.36% 1.32% 29.14% -2934% 44
Camegie Aksje Norge 3 44%  14.31% 231% 26,72% -31,73% 44
Danske Invest Norge I 325%  13.42% 2.12% 2060% -2545% 44
Danske Invest Norge II 3.50%  13.38% 237% 29.73% -2524% 44
Danske Invest Norge Velkst 3,19%  15.36% 2.05% 41.78% -3134% 44
Danske Invest Norske Aksjer Inst I 3.60%  13.73% 247% 2933% -2493% 42
Danske Invest Norske AksjerInst II | 2,75%  15.67% 1.62% 20.86% -24,15% 16
Delphi Norge 3.99%  16.34% 2.86% 3194% -3181% 44
Delphi Vekst 3,10%  15.58% 1.97% 30.15% -3131% 44
DnB NOR Bamefond 222%  1294% 1.08% 26.44% -2518% 44
DanB NOR Norge (T) 204%  14.14% 1.81% 28.95% -2990% 44
DnB NOR Norge (IIT) 3,16%  14.14% 2.03% 29.23% -2977% 44
DanB NOR Norge (IV) 571%  13.85% 4.58% 29.30% -2983% 32
DnB NOR Norge Selektiv (T) 338%  14.95% 225% 34.48% -2936% 44
DnB NOR Norge Selektiv (II) 435%  14.13% 3.22% 2767% -2893% 36
DnB NOE Norge Selektiv (IIT) 3,17%  14.03% 2.04% 26,79% -2924% 44
DnB NOR SMB 540%  1837% 426% 4355% -3544% 39
Fondsfinans Aktiv 333%  12.98% 220% 2745% -2521% 42
Fondsfinans Spar 6.53%  14.40% 539% 3498% -2912% 32
Handelsbanken Norge 204%  15.07% 1.80% 3492% -3479% 44
Holberg Norge 420%  14.75% 3.07% 31.11% -2890% 40
KLP AksjeNorge 350%  14.59% 237% 32,73% -3493% 44
Landkreditt Norge 3,66%  15.33% 2,53% 30,60% -2494% 18
NB Aksjefond 282%  14.22% 1.69% 35.10% -2939% 44
Nordea Avkastning 2,73%  14.33% 1.60% 28.63% -3090% 44
Nordea Kapital 293%  14.21% 1.80% 28.59% -3007% 44
Nordea Norge Verdi 2,80%  13.33% 1.67% 31.50% -27,03% 44
Nordea SMB 2.89%  15.63% 1.76% 35.79% -32.28% 44
Nordea Velkst 234%  1433% 1.21% 28.75% -3234% 44
ODIN Norge 3.75%  14.79% 2.61% 37.15% -2979% 44
Orkla Finans Investment 336%  14.66% 2.23% 2068% -3197% 44
Pareto Aksje Norge 558%  13.54% 445% 3297% -32,00% 37
Pareto Aktiv 549%  12.60% 4.36% 32.14% -31.88% 33
Pareto Verdi 325%  15.27% 2.,12% 32,65% -3198% 20
PLUSS Aksje 3,01%  13.50% 1.88% 26.37% -2556% 44
PLUSS Markedsverdi 3,39%  13.51% 2.26% 28.16% -2787% 44
Postbanken Norge 282%  14.14% 1.69% 28.61% -2986% 44
Storebrand Aksje Innland 3,19%  14.14% 2.06% 2851% -3237% 44
Storebrand Norge 299%  14.72% 1.86% 29.23% -3300% 44
Storebrand Norge I 343%  15.13% 230% 2930% -3444% 42
Storebrand Optima Norge A 3.77%  13.12% 2.64% 29.00% -3516% 40
Storebrand Velst 293%  1647% 1.80% 4596% -3147% 44
Storebrand Verdi 3.74%  13.65% 2.61% 2592% -3366% 44
Terra Norge 287%  14.96% 1.74% 3498% -2961% 44
Terra SMB 3,08%  14.49% 195% 3879% -27.60% 44
WarrenWicklund Norge A 607%  14.17% 4.94% 3407% -2821% 28

Table 2 - Descriptive Statistics
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5.1.1 Sharpe ratio
The Sharpe ratios for the average returns of the funds over period 01.01.2000 —
31.12.2010 are shown in the table below.

Fund 01.01.2000- 01.01.2004 - 01.01.2007- Total Period
31.12.2003 31.12.2006 31.12.2010
OSEFX -0,0682 0,9139 -0,0541 0,0848
Alfred Berg Akdtiv -0,0143 0,6962 0,0282 0,1368
Alfred Berg Aktiv IT 0,0781 0,6847 00227 0,1665
Alfred Berg Gambak 0,0230 0,7984 0,0432 0,1755
Alfred Berg Humanfond -0,0302 0,8884 0,0199 0,1257
Alfred Berg Norge -0,0292 10771 0,0360 0,1635
Alfred Berg Norge + -0,0300 1,0856 0,0415 0,1674
Alfred Berg Norge Etisk 0,0249 0,9456 0,0298 0,1820
Atlas Norge -0,1310 0,9907 0,0118 0,1051
Avanse Norge () -0,1037 0,9229 -0,0113 0,07%0
Avanse Norge (IT) -0,1571 1,0659 -0,0019 0.,0916
Carnegie Aksje Norge -0,0150 1,0400 0,0028 0,1611
Danske Invest Norge [ -0,0406 1,0030 0,0462 0,1581
Danske Invest Nogge II -0,0178 1.0319 0,0605 0,1772
Danske Invest Norge Vekst -0,0008 1,0624 -0,0513 0,1336
Danske Invest Norge Aksjer Inst I -0,0440 1,0883 00529 0,1794
Danske Invest Norge Aksjer Inst I 0,0661 0,1032
Delphi Norge 0,0227 0,9359 00528 02,1750
Delphi Vekst -0,0168 0,8659 0,0071 0,1262
DnB NOR Barnefond -0,1114 0,9739 -0,0337 0,0838
DnB NOR Nerge () -0,0707 0,9582 00065 0,1282
DnB NOR Nerge (III) -0,0562 0,9821 0,0199 0,1435
DnB NOR Nerge (IV) 0,5804 0,9965 0,0241 0,3304
DnB NOR Norge Selektiv (T) -0,0087 1,0108 00157 0,1504
DnB NOE Norge Selektiv (I) 0,0622 1,0534 0,0323 0,2278
DnB NOR Norge Selektiv (IIT) -0,0720 1,0394 00359 0,1453
DaB NOR SMB 0,0814 1,0217 0,0090 0,2321
Fondsfinans Aktiv -0,0501 0,8959 0,0455 0,1693
Fondsfinans Spar 0,5138 0,9960 0,1054 0,1744
Handelsbanken Norge -0,0874 1,0050 00196 0,1196
Holberg Norge 0,0318 1,081% -0,0233 0,2079
KLP AksjeNorge -0,0374 1,0951 0,0402 0,1624
Landkreditt Norge 0,4242 0,1056 0,1674
NB Aksjefond -0,0536 1,0129 0,0020 0,1189
Nordea Avkastning -0,0868 1,0450 -0,0019 0,1118
Nordea Kapital -0,0784 1,0947 00160 0,1281
Nordea Norge Verdi -0,0507 1,4269 -0,0372 0,1252
Nordea SMB -0,0925 1,1218 -0,1185 0,1124
Nordea Vekst -0.,1074 0,9097 -0,0407 0,0845
ODIN Norge 0,0605 1,3222 -0,0562 0,1769
Orkla Finans Investment 0,0015 1,1069 0,0122 0,1518
Pareto Aksje Norge 10,2972 1,5168 0,0434 0,3288
Pareto Aktiv 0,6686 1,3964 00184 0,3456
Pareto Verdi 0,8422 00268 0,1387
PLUSS Aksje -0,0586 0,8962 0,0586 0,1392
PLUSS Markedsverdi -0,0084 1,0143 0,0471 0,1675
Postbanken Norge -0,0943 0,9605 0,0073 0,1197
Storebrand Aksje Innland -0,0637 1,0769 00065 0,1457
Storebrand Norge -0,0819 1,0760 00119 0,1263
Storebrand Norge [ -0,0632 1,0714 0,0199 0,1518
Storebrand Optima Norge A -0,0133 1,0300 00141 0,1743
Storebrand Vekst -0,0587 0,7327 0,0649 0,1093
Storebrand Verdi 0,0356 1,0039 -0,0033 0,1913
Terra Norge -0,1182 0,8610 00409 0,1162
Terra SMB -0,0342 0,8158 0,0306 0,1343
WarrenWicklund Norge A 1,6956 0,1074 0,4049

Table 3 - Sharpe Ratio
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The total sample period was divided into three time periods, so that the data is more

comparable. The funds earning excess return have bold Sharpe ratios.

In the first period, which is from 01.01.2000-31.12.2003, most of the funds have a
negative Sharpe values. This implies that the funds yielding negative values were not
able to yield excess return during this period. This might be due to the burst of the
“internet bubble” in 2001. Some of the Alfred Berg funds, Delphi Norge, some of the
DnB NOR funds, Fondfinans Spar, Holberg Norge, Odin Norge, Orkla Finans
Investment, two of the Pareto funds and Storebrand Verdi, did however manage to

earn excess returns. In addition, most of the funds did better than the market index,

which had a Share ratio of -0,0682.

During the second time period, 01.01.2004-31.12.2006, most of the funds were able
to outperform the Oslo Bers Mutual Fund Index. All the funds produced positive
Sharpe values, which implies that they earned excess return when compared to
investing in a risk free asset. Some of the funds however, achieved a lower value than
the OSEFX, which implies that the investors might have been better off had they

invested in an index fund.

In the third period, 01.01.2007-31.13.2010, most of the funds achieved positive
Sharpe values. Again, as in the first period, the market index had a negative ratio. The
only funds that did not earn excess return by investing in risky assets are Avanse
Norge (I) and (IT), Danske Invest Norge Vekst, DnB NOR Barnefond, Holberg Norge,
most of the Nordea funds, Odin Norge and Storebrand Verdi. This might be due to the
financial crisis in 2008. However, with the exception of Nordea SMB and Odin
Norge, the funds producing negative values did manage to perform better than the

market index.

Over the total sample period it appears as though all the funds achieved Sharpe ratios,
which are higher than the market index. There were three exceptions, the Avanse
Norge I, DnB NOR Barnefond and Nordea Vekst. One should however, keep in mind
that the ratios over the total sample period are not all directly comparable, as some of

the funds do not include all the observations over the total sample period.
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5.1.2 Treynor Ratio

Fund 01.01.2000- 01.01.2004 — 01.01.2007- Total

31.12.2003 31.12.2006 31.12.2010 period
OSEFX -0,0107 0.0697 -0,0094 0.0125
Alfred Berg Aktiv -0,0024 0.0633 0,0050 00214
Alfred Berg Aktiv [T 00142 0.0626 0,0040 0.0268
Alfred Berg Gambak 0,0044 0.0730 0,0078 0.0292
Alfred Berg Humanfond -0,0050 0.0703 0,0035 0.0191
Alfred Berg Norge -0,0046 0.0858 0,0064 0.0245
Alfred Berg Norge + -0,0048 0.0869 0,0074 0.0252
Alfred Berg Norge Etisk 0,0052 0,0740 0,0053 0.0286
Atlas Norge -0,0229 0.0826 0,0021 0.0165
Avanse Norge (I) -0,0164 0.0868 -0,0020 00119
Avanse Norge (II) -0,0250 0,0839 -0,0003 0.0137
Carnegie Aksje Norge -0,0024 0.0818 0,0005 0.0243
Danske Invest Norge [ -0,0064 00785 0,0082 0.0237
Danske Invest Norge IT -0,0028 0,0810 0,0108 0.0266
Danske Invest Norge Vekst -0,0002 0,0946 -0,0094 0.,0231
Danske Invest Norge Aksjer Inst T -0,0075 0,0866 0,0094 0,0276
Danske Invest Norge Aksjer Inst IT 0,0118 0.0183
Delphi Norge 0,0038 0,0789 0,0095 0.0274
Delphi Vekst -0,0029 0.0786 0,0013 0.0206
DnB NOR. Barnefond -0,0177 0,0776 -0,0060 0.0126
DnB NOR Norge (I) -0,0112 0,0762 0,0012 0.0193
DnB NOR Norge (IIT) -0,0089 0,0781 0,0035 0.0216
DnB NOR Norge (TV) 01028 0,0792 0,0043 0.0495
DnB NOR Norge Selektiv (T) -0,0014 0,0813 0,0028 00228
DnB NOR Norge Selektiv (II) 0,0120 0,0835 0,0058 0.0353
DnB NOR Norge Selektiv (TIT) -0,0115 0,0815 0,0064 0.0219
DnB NOR SMB 0,0153 0,0944 0,0017 0.0381
Fondsfinans Alktiv -0,0086 0,0718 0,0083 0.0265
Fondsfinans Spar 0.,0913 0,0808 0,0190 00571
Handelsbanken Norge -0,0138 0,0794 0,0035 0.0180
Holberg Norge 0,0058 0,1007 -0,0043 0.0336
KLP AksjeNorge -0,0059 0.,0852 0,0072 00244
Landkreditt Norge 0,0606 0,0189 0.0292
NB Aksjefond -0,0085 0,0806 0,0004 0.0180
Nordea Avkastning -0,0138 0.0814 -0,0003 0.0167
Nordea Kapital -0,0125 0,0850 0,0028 0.0192
Nordea Norge Verdi -0,0081 0,1150 -0,0068 0.0192
Nordea SMB -0,0160 0,1053 -0,0222 00183
Nordea Velst -0,0172 0.0720 -0,0073 00128
ODIN Norge 0,0098 0,1176 -0,0105 0.0278
Orkla Finans Investment 0,0002 0.,0927 0,0022 00231
Pareto Aksje Norge 0,0579 0,1270 0,0080 00530
Pareto Aktiv 01129 0,1168 0,0034 0.0538
Pareto Verdi 0,1090 0,0049 00242
PLUSS Aksje -0,0093 0.0695 0,0103 00208
PLUSS Markedsverdi -0,0013 0,0786 0,0083 00251
Postbanken Norge -0,0149 0.0764 0,0013 00180
Storebrand Aksje Innland -0,0101 0.,0860 0,0012 00219
Storebrand Norge -0,0130 0.0835 0,0021 00189
Storebrand Norge I -0,0107 0.0853 0,0036 00234
Storebrand Optima Norge A -0,0024 0.,0820 0,0025 00237
Storebrand Vekst -0,0112 0.0621 0,0124 00185
Storebrand Verdi 0,0057 0,0880 -0,0006 00294
Terra Norge -0,0200 0,0712 0,0074 00181
Terra SMB -0,0055 0,0741 0,0067 0.0209
WarrenWicklund Norge A 0,1399 0,0197 0.0617

Table 4 - Treynor Ratio
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It appears that the Treynor ratios yield more or less the same results as the Sharpe

ratio. The funds earning excess return have bold Treynor ratios.

During the first period, 01.01.2000 to 31.12.2003, most of the funds produce negative
Treynor ratios. This implies that most of them were not able to earn excess returns.
Again, the reason for this might be the burst of the “internet bubble” in 2001.
However, again there were some funds that did succeed to do this. These funds were
the Alfred Berg Aktiv, Alfred Berg Gambak, Alfred Berg Norge Etisk, Delphi Norge,
DnB NOR Norge (IV), DnB NOR Norge Selektiv (II), DnB NOR SMB, Fondsfinans
Spar, Holberg Norge, Odin Norge, Orkla Finans Invesment, Pareto Aksje Norge,
Pareto Aktiv and Storebrand Verdi. In addition, of the remaining funds yielding

negative values, most of them actually performed better than the index.

The second period produced better results. All the funds earned excess returns, and
most of them were able to outperform the index, which produced a Treynor ratio of
0,0697. Alfred Berg Aktiv, Alfred Berg Aktiv II, Landkreditt Norge, PLUSS Aksje
and Storebrand Vekst produced less excess return than the OSEFX during this period,
which might imply that the investors in these funds would again be better off by

investing in index funds.

During the third period, the Treynor ratio, just like the Sharpe ratio, for the OSEFX
was negative. It yielded a value of -0,0094, making almost all the other funds better in
terms of return. This might, again, have been due to the financial crisis, which
occurred in 2008. The Treynor ratios, which are highlighted during the third period,
managed to earn more than an investor would have had he invested in a risk free
asset. In addition, even though some of the funds produced negative results, most of

them still outperformed the OSEFX.

The Treynor ratios for the total period imply that all but one fund were able to
outperform the market index. This fund is the Avanse Norge (I). Also here, one
should keep in mind that all the funds are not directly comparable as not all of them

include observations for the total sample period.
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5.1.3 Jensen’s alpha

5.1.3.1 Regression Assumptions

Unbalanced dataset

The normal distribution of the error term has been tested graphically. From the graph
below it appears that the variables follow a more or less straight line. This implies that
the error term of the Avanse Norge (I) fund, which is illustrated by the graph below,
is normally distributed. This test has been performed for each of the funds in both the
balanced and unbalanced datasets. They all seem to have close to normally distributed
error terms. The rest of the graphs for the unbalanced dataset can be found in

Appendix 8.1.1.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Avanse Norge (l) - Rf
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Figure 8 - Normal distribution of the error term, Jensen unbalanced

The table on the next page illustrates the regression assumptions, which were

described in section 3.2, for the unbalanced data set for the Jensen’s Alpha model.
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Fund Autocorrelation Multicollinearity Heteroskedasticity

Durbin-Watson | VIF Spearman Sig.
Alfred Berg Aktiv 1,777 1,000 0.,908* 0.000
Alfred Berg Aktiv IT 1,479 1,000 0.862% 0.000
Alfred Berg Gambak 1,785 1,000 0,8355% 0,000
Alfred Berg Humanfond 2,570 1,000 0,958% 0,000
Alfred Berg Norge 2,397 1,000 0,978% 0,000
Alfred Berg Norge + 2,517 1,000 0,978% 0,000
Alfred Berg Norge Etisk 2426 1,000 0,978* 0.000
Atlas Norge 1,671 1,000 0921%* 0.000
Avanse Norge (I) 2,119 1,000 0,959* 0,000
Avanse Norge (IT) 1,854 1,000 0,980* 0,000
Camegie Aksje Norge 2,547 1,000 0,978% 0,000
Danske Invest Nogge [ 2,051 1.000 0977* 0,000
Danske Invest Nogge IT 2,130 1,000 0.977* 0.000
Danske Invest Norge Vekst 1,365 1,000 0.862* 0,000
Danske Invest Norge Aksjer Inst I 2,075 1,000 0,082* 0,000
Danske Invest Norske Aksjer Inst IT 1,772 1,000 0,971* 0,000
Delphi Norge 1,823 1,000 0911%* 0,000
Delphi Vekst 1911 1,000 0.867% 0.000
DnBE NOFE. Barnefond 2 387 1,000 0.976% 0.000
DnB NOFR. Norge (I) 2614 1,000 0.,980% 0.000
DnB NOR Norge (III) 2,618 1,000 0,980* 0.000
DnBE NOFR Norge (IV) 2,594 1,000 0,970* 0,000
DnE NOR Norge Selektiv (T) 2,654 1,000 0,968* 0,000
DnE NOR Norge Selektiv (II) 2,661 1,000 0,979% 0,000
DnE NOR Norge Selektiv (TIT) 2,090 1,000 0,973% 0,000
DnBE NOE SMB 1,520 1,000 0,899% 0.000
Fondsfinans Aktiv 1018 1,000 0,939* 0.000
Fondsfinans Spar 1,752 1,000 0,953* 0.000
Handelsbanken Norge 2121 1,000 0,978* 0.000
Holberg Norge 1,262 1,000 0,920% 0,000
KLP AksjeNorge 2,063 1,000 0,976% 0,000
Landkreditt Norge 1,664 1,000 0,948% 0,000
NB Aksjefond 1,674 1,000 0.,969% 0.000
Nordea Avkastning 2,120 1,000 0,987* 0.000
Nordea Kapital 2,010 1,000 0,982* 0.000
Nordea Norge Verdi 1,855 1,000 0.,950* 0,000
Nordea SMB 1,779 1,000 0,854% 0,000
Nordea Velest 2,086 1,000 0,974% 0,000
ODIN Notrge 2,105 1,000 0,899% 0.000
(Orkla Finans Investment 2,427 1.000 0958% 0,000
Pareto Aksje Norge 1,753 1.000 0.906% 0,000
Pareto Aktiv 1,876 1,000 0,910* 0,000
Pareto Verdi 1,965 1,000 0,947* 0,000
PLUSS Aksje 1,427 1,000 0,985% 0,000
PLUSS Markedsverdi 1,758 1,000 0,084% 0.000
Postbanken Notge 2 498 1,000 0981% 0.000
Storebrand Aksje Innland 2,508 1,000 0,982% 0.000
Storebrand Norge 2 064 1,000 0.,986% 0.000
Storebrand Norge [ 2,282 1,000 0,980* 0,000
Storebrand Optima Norge A 2,032 1,000 0,979% 0,000
Storebrand Vekst 1,756 1,000 0,872% 0,000
Storebrand Verdi 2,340 1,000 0,950% 0,000
Terra Norge 1,678 1,000 0,914% 0.000
Terra SMB 1,893 1,000 0,941%* 0.000
WarrenWicklund Norge A 1,798 1,000 0.,940* 0.000

*significant at 1%

Table S - Unbalanced Jensen's Alpha assumptions
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The Durbin-Watson measure in the unbalanced dataset needs to have a value between
1,344 and 2,656. It appears as though all the funds, with the exception of DnB NOR
Selektiv (II) and Holberg Norge, are within this range. This implies that none of the

funds, except for these two, show signs of autocorrelation.

The VIF values are all 1 in this dataset. This implies that there is no sign of

multicollinearity.

All the Spearman correlation coefficients produced for the funds are close to 1, and
they are all significant at 1 % significance level. This implies that we reject Hy, which

in turn means that there is sign of heteroskedasticity in the dataset.

Balanced dataset

The p-plot for testing the normal distribution of the residuals was also produced for
the funds in the balanced dataset. The plot below shows similar results as the plots

that were produced for the unbalanced dataset.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Avanse Norge (l) - Rf

0.8
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Figure 9 - Normal distribution of the error term, Jensen balanced

Here too, the error term of Avanse Norge (I) appears to be more or less normally

distributed. The rest of the graphs can be found in Appendix 8.1.2.

The regression assumption results for the balanced dataset for the Jensen’s Alpha

model are shown in table 6 below.
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Fund name Autocorrelation | Multicollinearity | Heteroskedasticity
Durbin-Watson | VIF Spearman | Sig.
Alfred Berg Aktiv 1,365 1,000 0,927= 0,000
Alfred Berg Aktiv II 1,345 1,000 0,928= 0,000
Alfred Berg Gambak 1,681 1,000 0.901* 0,000
Alfred Berg Humanfond 2483 1,000 0.,970* 0,000
Alfred Berg Norge 2431 1,000 0,974= 0,000
Alfred Berg Norge + 2446 1,000 0,975* 0,000
Alfred Berg Norge Etisk 2536 1.000 0.969* 0.000
Atlas Norge 1,904 1,000 0,975* 0,000
Avansze Norge (T) 2,186 1,000 0,945% 0,000
Avwvanse Norge (II) 2,547 1,000 0981+ 0,000
Camegie Aksje Norge 2,842 1,000 0.977* 0,000
Danske Invest Norge [ 1.953 1.000 0.970* 0,000
Danske Invest Norge II 1,953 1.000 0,970* 0,000
Danske Invest Norge Vekst 1.638 1.000 0,894* 0,000
Danske Invest Norge Aksjer Inst I 2,032 1.000 0,977* 0,000
Delphi Norge 2068 1,000 0,932= 0,000
Delphi Vekst 2,144 1,000 0.872% 0,000
DnB NOE Barnefond 2444 1,000 0,967* 0,000
DnB NOE. Norge (I) 2,601 1.000 0,966 0,000
DanB NOER. Norge (III) 2,501 1,000 0,966 0,000
DnB NOR Norge (IV) 2595 1.000 0.966% 0.000
DnB NOR Norge Selektiv (I) 2,700 1,000 0,962* 0,000
DnB NOR Norge Selektiv (IT) 2770 1,000 0,968* 0,000
DnB NOE. Norge Selektiv (IIT) 2770 1,000 0972* 0,000
DnB NOE SMB 1,510 1,000 0,840= 0,000
Fondsfinans Altiv 1,754 1,000 0,922= 0,000
Fondsfinans Spar 1,690 1,000 0,940= 0,000
Handelsbanken Norge 2113 1.000 0.969* 0.000
Holberg Norge 1,174 1.000 0.867* 0,000
ELP AksjeNorge 2,085 1.000 0.,970* 0,000
NB Aksjefond 1,608 1,000 0.950* 0,000
Nordea Avkastning 2,290 1,000 0,970* 0,000
Nordea Kapital 2353 1.000 0981* 0,000
Nordea Norge Verdi 1,778 1,000 0,921= 0,000
Nordea SMB 1,579 1,000 0.846% 0,000
Nordea Vekst 1,962 1,000 0,972* 0,000
ODIN Norge 2,132 1,000 0.846% 0,000
Orkla Finans Investment 2408 1,000 0.962* 0,000
Pareto Aksje Norge 2019 1,000 0,922= 0,000
Pareto Aktiv 2.027 1,000 0,924= 0.000
PLUSS Aksje 1,673 1,000 0,979= 0,000
PLUSS Markedsverdi 1844 1.000 0.,979* 0.000
Posthanken Norge 2,603 1,000 0,966 0,000
Storebrand Aksje Innland 2570 1,000 0,975% 0,000
Storebrand Norge 2027 1,000 0987+ 0,000
Storebrand Norge [ 2380 1,000 0,963* 0,000
Storebrand Optima Norge A 2384 1,000 0.964* 0,000
Storebrand Vekst 1,575 1,000 0,915= 0,000
Storebrand Verdi 2447 1,000 0,930* 0,000
Terra Norge 1,774 1,000 0,941= 0,000
Terra SMB 1,854 1,000 0,901= 0,000
WarrenWicklund Norge A 1,798 1,000 0.940* 0,000

*significant at 1%

Table 6 - Balanced Jensen's Alpha assumptions
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When it comes to the Durbin-Watson measure in the balanced data set, where the
sample has been reduced to 28 periods, the values have to be within the range of
1,244 and 2,756 if there is to be no autocorrelation. In this dataset it appears as though
all of the funds, with the exception of Carnegie Aksje Norge, DnB NOR Norge
Selektiv (IT) and (IIT) and Holberg Norge, are within this range. These are the only

funds which may have some autocorrelation.

Again, the VIF values are equal to 1. As mentioned above, this implies that there is no

evidence of multicollinearity.

The Spearman test does show evidence of heteroskedasticity in this version of the
dataset as well. Again, all the variables are close to 1 and all of them are statistically

significant at the 1% level.
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5.1.3.2 Jensen’s Alpha results

Unbalanced
Fund name o Significance B Significance R’
Alfred Berg Aktiv 0,009 0,258 1,007 | 0,000 0,897
Alfred Berg Aldtiv II 0,014 0,151 0,991 | 0,000 0,845
Alfred Berg Gambak 0,018 0,163 1,069 | 0,000 0,790
Alfred Berg Humanfond 0,006 0,227 0,970 | 0,000 0,947
Alfred Berg Norge 0,012 0,005* 0,973 | 0,000 0,970
Alfred Berg Norge + 0,012 0,004* 0,975 | 0,000 0,968
Alfred Berg Morge Etisk 0,008 0,081 0,981 | 0,000 0,973
Atlas Norge 0,004 0,627 0,995 | 0,000 0,890
Avanse Norge () -0,001 0,895 0,937 | 0,000 0,960
Avanse Norge (IT) 0,001 0,759 0,957 | 0,000 0,972
Carnegie Aksje Norge 0,011 0,013** 0,951 | 0,000 0,962
Danske Invest Norge [ 0,010 0,006* 0,894 | 0,000 0,972
Danske Invest Norge II 0,013 0,001* 0,891 | 0,000 0,970
Danske Invest Norge Vekst 0,009 0,449 0,891 | 0,000 0,733
Danske Invest Norge Aksjer Inst I 0,013 0,001* 0,896 | 0,000 0,971
Danske Invest Norge Aksjer Inst IT 0,019 0,024* 0,882 | 0.000 0.966
Delphi Norge 0,015 0,064 1,046 | 0,000 0,895
Delphi Vekst 0,008 0,451 0,958 | 0,000 0,825
DoB NOR Bamefond 0,000 0,992 0,082 | 0,000 0,967
DnB NOR Norge (I) 0,006 0,107 0,942 | 0,000 0,969
DanB NOR Norge (IIT) 0,008 0,032%* 0,942 | 0,000 0,969
DnB NOR Norge (IV) 0,012 0,021** 0,924 | 0,000 0,963
DnB NOR Norge Selektiv (I) 0,010 0,052 0,986 | 0,000 0,952
DnB NOR Norge Selektiv (II) 0,013 0,005* 0,912 | 0,000 0,969
DnB NOR Norge Selektiv (IIT) 0,009 0,040** 0,932 | 0,000 0,964
DB NOR SMB 0,023 0,028** 1,119 | 0,000 0,885
Fondsfinans Aktiv 0,011 0,044** 0,830 | 0,000 0,932
Fondsfinans Spar 0,020 0,008* 0,945 | 0,000 0,934
Handelsbanken Norge 0,005 0,234 0,999 | 0,000 0,961
Helberg Norge 0,017 0,026** 0,914 | 0,000 0,902
KLP AksjeMNorge 0,012 0,008* 0,970 | 0,000 0,967
Landkreditt Norge 0,021 0,028** 0,879 | 0,000 0,947
NB Aksjefond 0,005 0,276 0,940 | 0,000 0,955
Nordea Avkastning 0,004 0,252 0,958 | 0,000 0,975
Nordea Kapital 0,006 0,086 0,949 | 0,000 0,973
Nordea Norge Verdi 0,006 0,281 0,874 | 0,000 0,934
Nordea SMB 0,005 0,585 0,965 | 0,000 0,830
Nordea Vekst 0,000 0,964 0,949 | 0,000 0,959
ODIN Norge 0,014 0,068 0,943 | 0,000 0,388
Orkla Finans Investment 0,010 0,067 0,963 | 0,000 0,942
Pareto Aksje Norge 0,024 0,004* 0,844 | 0,000 0,886
Pareto Aktiv 0,014 0,103 0,811 | 0,000 0,867
Pareto Verdi 0,013 0,273 0,874 | 0,000 0,898
PLUSS Aksje 0,007 0,023** 0,902 | 0,000 0,977
PLUSS Markedsverdi 0,011 0,001* 0,902 | 0,000 0,976
Postbanken Norge 0,005 0,197 0,941 | 0,000 0,968
Storebrand Aksje Innland 0,009 0,030** 0,941 | 0,000 0,967
Storebrand Norge 0,018 0,000* 0,980 | 0,000 0,977
Storebrand Norge [ 0,010 0,033** 0,983 | 0,000 0,963
Storebrand Optima Norge A 0,012 0,016** 0,967 | 0,000 0,961
Storebrand Velkst 0,006 0,638 0,971 | 0,000 0,764
Storebrand Verdi 0,015 0,012** 0,891 | 0,000 0,927
Terra Norge 0,005 0,459 0,961 | 0,000 0,904
Terra SMB 0,008 0,265 0,931 | 0,000 0,904
WarrenWicklund Norge A 0,032 0,001* 0,896 | 0,000 0,906

*sigmificant at 1% **sigmificant at 3%

Table 7 - Results Jensen's Alpha, unbalanced
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From the table above it appears that almost all of the funds, with the exception of
Avanse Norge (I), were able to outperform the market. There are however, only some
funds that have an alpha value which is statistically significant at a 1% significance
level. These are Alfred Berg Norge, Alfred Berg Norge +, Danske Invest Norge I and
I, Danske Invest Norge Aksjer Inst I and II, DnB NOR Norge Selektiv (II),
Fondsfinans Spar, KLP AksjeNorge, Pareto Aksje Norge, PLUSS Markedsverdi,
Storebrand Norge and WarrenWicklund Norge A. In addition, thirteen funds have
positive alpha values at a 5% significance level. These are Carnegie Aksje Norge,
DnB NOR Norge (IIT) and (IV), DnB NOR Norge Selektiv (III), DnB NOR SMB,
Fondsfinans Aktiv, Holberg Norge, Landkreditt Norge, PLUSS Aksje, Storebrand
Aksje Innland, Storebrand Norge I, Storebrand Optima Norge A and Storebrand
Verdi. This implies that the managers of the funds mentioned above have either

security selection skills or market timing abilities.

If one compares the alpha measure for the unbalanced dataset with the Sharpe and
Treynor measure for the total sample period one can see that all the funds, which
achieved significantly positive alpha values, also outdid the market index. This is
reasonable, as a market timing or security selection ability should be rewarded with

excess return.

From the beta values one can see that there are only four funds that undertake higher
levels of risk than the market index. As previously mentioned, the market portfolio is
assumed to have a beta equal to 1. The funds that are facing higher levels of risk are
Alfred Berg Aktiv, Alfred Berg Gambak, Delphi Norge and DnB NOR. These have
beta values of 1,007, 1,069, 1,046 and 1,119 respectively. When comparing these
funds to the Sharpe and Treynor ratios it does not appear that they have superior
excess returns than all the other funds. The Sharpe ratio for the whole period ranges
from 0,0790 to 0,4049 for all the fund. The above-mentioned funds have Sharpe ratios
ranging from 0,1368 to 0,2321. This implies that even though the managers are
undertaking more risk than the other funds, they do not benefit excessively from it

compared to other funds.

When looking at the beta value in relation to the Treynor ratio, one gets more or less
the same results. The ratios for Alfred Berg Aktiv, Alfred Berg Gambak, Delphi
Norge and DnB NOR SMB range from 0,0214 to 0,0381, while the rest of the funds
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have Treynor ratios in the range of 0,0119 to 0,0617. This measure too, implies that

these funds do not get rewarded for undertaking higher levels of risk.

The R? ranges from 0,733 to 0,977. This implies that the independent variables for the
fund with the lowest value of R* explain 73,3% of the dependent value, while the
independent variables of the fund with the highest value of R* explain 97,7% of the
dependent variable. The remaining percentage is explained by other variables not

included in the regression model. This is usually reflected in the error term.
Balanced

The table below shows the results of the regression that was performed using the
balanced dataset. These results show that all the mutual funds have positive alpha
values. This implies that the managers were all able to either select the correct
securities or time the market. However, also in this case only some of the funds have
positive alpha values, which are statistically significant at a 1% significance level.
These are Alfred Berg Norge, Alfred Berg Norge +, Danske Invest Norge I and II,
Danske Invest Norge Aksjer Inst I, Delphi Norge, DnB NOR Norge Selektiv II and
ITI, Fondsfinans Spar, PLUSS Aksje, PLUSS Markedsverdi, Storebrand Norge and
Warren Wicklund Norge A. In addition, several funds achieved positive alpha values
that are statistically significant at a 5% significance level. These are Atlas Norge,
Avanse Norge (II), Carnegie Aksje Norge, DnB NOR Norge (III) and (IV), DnB
NOR Norge Selektiv (I), Fondsfinans Aktiv, KLP AksjeNorge, Nordea Kapital,
Pareto Aksje Norge, Storebrand Aksje Innland, Storebrand Norge I and Storebrand
Optima Norge A. Many of these funds are the same that achieved statistically

significant results when applying the Jensen’s Alpha model to the unbalanced dataset.

Again, if one compares the alpha measure for the balanced data set with the Sharpe
and Treynor measure for the third sample period one can see that all the funds, with
the exception of Avanse Norge (II), which achieved significantly positive alpha

values also outdid the market index.

The beta values are above that of the market index for some of the funds in the
balanced version of Jensen’s Alpha as well. These funds are the Alfred Berg Aktiv,
Alfred Berg Gambak, DnB NOR SMB and Handelsbanken Norge. The beta values
are 1,007, 1,069, 1,087 and 1,009 respectively. Again, when looking at the beta values
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in relation to the Sharpe and Treynor ratios, the funds do not appear to be rewarded
for the extra risk. The Sharpe ratios for all the funds range from -0,1185 to 0,1074,
while they range from 0,0090 to 0,0432 for the above-mentioned funds. The Treynor
ratios for all the funds range from -0,0222 to 0,0197, while they range from 0,0017 to
0,0078 for the above-mentioned funds.

R? implies that the regressors explain from 82,7% to 97,7% of the dependent variable.
The remainder is explained by variables that are not included in the model. These

variables are reflected in the error term.
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Fund name Significance p Significance R’

Alfred Berg Altiv 0.009 0,258 1.007 | 0,000 0,897
Alfred Berg Aktiv IT 0,014 0,151 0,991 | 0,000 0,845
Alfred Berg Gambak 0,019 0,001 1.069 | 0,000 0,890
Alfred Berg Humanfond 0,006 0,224 0,990 | 0,000 0,969
Alfred Berg Norge 0.014 0.010% 0998 | 0,000 0968
Alfred Berg Norge + 0,015 0,006 0,998 | 0,000 0,968
Alfred Berg Norge Etisk 0,008 0,129 0,986 | 0,000 0,966
Atlas Norge 0,013 0,028%* 0,981 | 0,000 0,959
Avanse Norge (T) 0.003 0.674 0919 | 0,000 0941
Avanse Norge (II) 0,009 0.040=* 0,959 | 0,000 0,976
Carnegie Aksje Norge 0,012 0.016%* 0,976 | 0,000 0,971
Danske Invest Norge [ 0,014 0.008= 0,881 | 0,000 0,963
Danske Invest Norge II 0,016 0.003* 0,875 | 0,000 0,962
Danske Invest Norge Vekst 0,009 0297 0,887 | 0,000 0889
Danske Invest Norge Aksjer InstI | 0,017 0,002* 0,891 | 0,000 0,961
Delphi Norge 0,017 0.,035% 0,968 | 0,000 0,925
Delphi Vekst 0,010 0,289 0,866 | 0,000 0,868
DnB NOE Barnefond 0,005 0,238 0.815 | 0,000 0,965
DnB NOE Norge (I) 0,011 0,057 0,917 | 0,000 0,957
DaB NOER Norge (III) 0,013 0,026%* 0,919 | 0,000 0,957
DaB NOR Norge (IV) 0,014 0,018%* 0,922 | 0,000 0,957
DnB NOR Norge Selektiv (T) 0.013 0.032%* 0908 | 0,000 0954
DnB NOE Norge Selektiv (II) 0,015 0.010* 0,902 | 0,000 0,958
DaoB NOR Norge Selektiv (TIT) 0,015 0.009= 0,909 | 0,000 0,961
DnB NOE SMB 0,024 0,088 1,087 | 0,000 0,836
Fondsfinans Aktiv 0.016 0.027%* 0.803 | 0,000 0918
Fondsfinans Spar 0,023 0.004* 0,918 | 0,000 0,930
Handelsbanken Norge 0,010 0,155 1,009 | 0,000 0,947
Holberg Norge 0,019 0,069 0,860 | 0,000 0,855
ELP AksjeNorge 0,015 0.016%* 0,977 | 0,000 0,956
NB Aksjefond 0.006 0,385 0,967 | 0,000 0,943
Nordea Avkastning 0,008 0,088 0,949 | 0,000 0,971
Nordea Kapital 0,011 0,019%* 0,938 | 0,000 0,972
Nordea Norge Verdi 0,009 0,232 0,830 | 0,000 0,908
Nordea SMB 0.011 0,375 0,967 | 0,000 0,827
Nordea Vekst 0,003 0,582 0,959 | 0,000 0,954
ODIN Norge 0,013 0,207 0,866 | 0,000 0,861
Orkla Finans Investment 0,010 0,118 0,948 | 0,000 0,946
Pareto Aksje Norge 0,022 0,020%* 0,905 | 0,000 0,891
Pareto Aktiv 0,017 0,054 0,870 | 0,000 0,892
PLUSS Aksje 0,012 0.005* 0,882 | 0,000 0,977
PLUSE Markedsverdi 0,012 0.008= 0,925 | 0,000 0,974
Postbanken Norge 0,011 0,054 0,917 | 0,000 0,957
Storebrand Aksje Innland 0,014 0,018%* 0,929 | 0,000 0,959
Sterebrand Norge 0,023 0.000* 0,970 | 0,000 0,977
Storebrand Norge [ 0,015 0,017%* 0,949 | 0,000 0,952
Storebrand Optima Norge A 0,014 0,030%* 0,951 | 0,000 0,975
Storebrand Vekst 0,010 0,424 0,957 | 0,000 0,833
Storebrand Verdi 0,014 0,084 0,928 | 0,000 0,916
Terra Norge 0,012 0,129 0,989 | 0,000 0,930
Terra SMB 0,010 0,358 0,922 | 0,000 0,864
WarrenWicklund Norge A 0,032 0.001* 0,896 | 0,000 0,906

*significant at 1% **significant at 3%

Table 8 - Results Jensen's Alpha, balanced
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5.2 MARKET TIMING AND SECURITY SELECTION ABILITIES

The market timing abilities and security selection skills of the management of each
fund is tested by applying the Henriksson-Merton market timing model and the
Treynor-Mazuy model. The results achieved by applying both models are presented

below.
5.2.1 The Henriksson-Merton market timing model

5.2.1.1 Regression Assumptions

Unbalanced

The regression assumptions for the unbalanced dataset that has been used to test for
security selection and market timing abilities involve testing for normal distribution of

the error term. This has been done graphically.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Avanse Norge (l) - Rf
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Figure 10 - Normal distribution of the error term, Henriksson-Merton unbalanced

From the graph is appears that the error terms of Avanse Norge (I) are close to
normally distributed, as here too, the observations seem to follow a more or less
straight line. This test has been performed for each of the funds in both the balanced
and unbalanced datasets. They all seem to have more or less normally distributed
error terms. The rest of the graphs for the unbalanced dataset can be found in

Appendix 8.1.3.
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The table below presents the results for the rest of the regression assumptions for the

unbalanced dataset.

Fund name Autocorrelation Multicollinearity Heteroskedasticity
Durbin-Watson | VIF Spearman Sig.
Alfred Berg Aktiv 1,782 3.248 0,855* 0,000
Alfred Berg Aktiv II 1,503 3248 0,805* 0,000
Alfred Berg Gambak 1,872 3.248 0,793* 0,000
Alfred Berg Humanfond 2,438 3.248 0,925* 0,000
Alfred Berg Norge 2356 3.248 0,946* 0,000
Alfred Berg Norge + 2,428 3.248 0.946% 0,000
Alfred Berg Norge Etisk 1,941 3,381 0,945* 0,000
Atlas Norge 1,666 3.248 0,874* 0,000
Avanse Norge () 1,843 3,248 0,923* 0,000
Avanse Norge (IT) 1.770 3,248 0.943* 0.000
Camegie Aksje Norge 2,676 3,248 0,942* 0,000
Danske Invest Norge I 2,051 3.248 0.940* 0,000
Danske Invest Nogge IT 2,129 3.248 0,941* 0,000
Danske Invest Norge Vekst 1,439 3.248 0,806* 0,000
Danske Invest Norge Aksjer Inst I 2,074 3,536 0,951* 0,000
Danske Invest Norske Aksjer Inst IT 1,702 3183 0,900* 0,000
Delphi Notge 1,920 3.248 0,856% 0,000
Delphi Velest 2,052 3.248 0,795* 0,000
DnB NOR Barnefond 2316 3.248 0,944* 0,000
DnB NOR Norge (I) 2,579 3248 0,954* 0,000
DnB NOR Norge (IIT) 2,589 3.248 0,954* 0,000
DnB NOR Norge (IV) 2,554 3.606 0,955* 0,000
DnB NOR Norge Selektiv (T) 2,587 3.248 0,935* 0,000
DnB NOE. Norge Selektiv (II) 2,593 3320 0,955* 0,000
DnB NOE. Norge Selektiv (TIT) 2,039 3248 0.936% 0,000
DnB NOR SMB 1,520 3.276 0.862* 0,000
Fondsfinans Aktiv 1,956 3.356 0,910* 0,000
Fondsfinans Spar 1,753 3.606 0,933* 0,000
Handelsbanken Norge 2,143 3248 0,941* 0,000
Holberg Norge 1,253 3317 0.885* 0,000
KLP AksjeNorge 2,000 3.248 0,937* 0,000
Landkreditt Norge 1,509 3.234 0,796* 0,000
NB Aksjefond 1,612 3248 0,932* 0,000
Nordea Avkastning 2,012 3248 0,953* 0,000
Nordea Kapital 1,838 3.248 0.946% 0,000
Nordea Norge Verdi 1,867 3.248 0,904* 0,000
Nordea SMB 1,794 3.248 0,796% 0,000
Nordea Vekst 2,002 3248 0,941% 0,000
ODIN Norge 2,157 3.248 0,853* 0,000
Orkla Finans Investment 2,281 3248 0,922* 0,000
Pareto Aksje Norge 1,662 3.381 0, 881* 0,000
Pareto Aktiv 1,833 3521 0,890* 0,000
Pareto Verdi 1,833 3,409 0,900* 0,000
PLUSS Aksje 1,331 3.248 0,956% 0,000
PLUSS Markedsverdi 1,626 3.248 0,956% 0,000
Postbanken Norge 2418 3.248 0,955* 0,000
Storebrand Aksje Innland 2,522 3248 0,954* 0,000
Storebrand Norge 1,914 3.248 0,951* 0,000
Storebrand Norge [ 2,278 3,356 0,952* 0,000
Storebrand Optima Norge A 2,083 3317 0.954* 0,000
Storebrand Vekst 1,755 3248 0.841* 0,000
Storebrand Verdi 2,525 3.248 0,926* 0,000
Terra Norge 1,672 3248 0,857* 0,000
Terra SMB 1,888 3.248 0,899* 0,000
Warren Wicklund Norge A 1,831 3,129 0911* 0,000

*significant at 1%

Table 9 - Unbalanced Henriksson-Merton assumptions
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The Durbin-Watson measure for the unbalanced data for the Henriksson-Merton
model has to be within the range of 1,398 and 2,602 if there is not to be any sign of
autocorrelation. All funds, with the exception of Carnegie Aksje Norge, Holberg
Norge and PLUSS Aksje, fall within this range. This implies that these are the only

funds where there is evidence of autocorrelation.

The VIF value, which is used to test for multicollinearity, for most of the funds is
around 3,248. Some of the funds, however, have differing VIF values. These range
from 3,129 to 3,606. However, as mentioned in section 3.2.2, as long as the VIF is

below 5 there is no evidence of multicollinearity in the data sample.

Significant positive Spearman correlation coefficients imply that there is evidence of

heteroskedasticity in the data sample.
Balanced

The normal distribution of the error term of the balanced dataset has also been tested

graphically.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Avanse Norge (l) - Rf

0.87

0.67

0.47

Expected Cum Prob

0.27

0.0 f T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Observed Cum Prob
Figure 11 - Normal distribution of the error term, Henriksson-Merton balanced

Also in the balanced dataset it appears as though the error term for Avanse Norge (I)
is more or less normally distributed. The graphs for the remaining funds can be found

in Appendix 8.1.4. All the error terms seem to be close to normally distributed.
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Fund name Auntocorrelation Multicellinearity Heteroskedasticity
Durbin-Watson VIF Spearman Sig.
Alfred Berg Aktiv 1,329 3.129 0.894* 0,000
Alfred Berg Aktiv IT 1.300 3.129 0.895* 0,000
Alfred Berg Gambak 1.662 3.129 0.869* 0.000
Alfred Berg Humanfond 1.918 3.129 0.946% 0.000
Alfred Berg Norge 2,085 3.129 0.952* 0,000
Alfred Berg Norge + 2142 3.129 0.953=* 0,000
Alfred Berg Norge Etisk 1.840 3.129 0,942+ 0,000
Atlas Norge 1.897 3.129 0.950* 0.000
Avanse Norge (I) 1,737 3,129 0.916* 0,000
Avanse Norge (IT) 2,159 3,129 0.956* 0,000
Camegie Aksje Norge 2,793 3.129 0.956% 0,000
Danske Invest Norge I 1.966 3.129 0.942* 0.000
Danske Invest Norge IT 1.980 3.129 0.942* 0.000
Danske Invest Norge Vekst 1,561 3.129 0.877* 0,000
Danske Invest Norge Aksjer Inst [ 2,006 3,129 0951* 0,000
Delphi Norge 2,071 3.129 0.897* 0,000
Delphi Vekst 2,273 3.129 0.823= 0.000
DnB NOFE. Bamefond 2.260 3.129 0.946% 0,000
DnB NOF Norge (T) 2470 3.129 0.952* 0.000
DnB NOR Norge (IIT) 2.463 3.129 0,952+ 0,000
DnB NOR Norge (TV) 2446 3.129 0.952* 0,000
DnB NOFE. Norge Selektiv () 2,529 3.129 0.941* 0.000
DnB NOER Norge Selektiv (II) 2,577 3.129 0.948* 0,000
DnB NOR Norge Selektiv (IIT) 2,563 3.129 0.952* 0,000
DnB NOR SMB 1.528 3.129 0.815* 0,000
Fondsfinans Aktiv 1.751 3.129 0.897=* 0.000
Fondsfinans Spar 1.645 3.129 0.926% 0.000
Handelsbanken Norge 2.101 3.129 0.939* 0,000
Holberg Norge 1,172 3.129 0.835* 0,000
KLP AksjeNorge 0,960 3.129 0.937* 0,000
NB Aksjefond 0.944 3.129 0.920* 0.000
Nordea Avkastning 1.891 3.129 0.955* 0,000
Nordea Kapital 1,897 3.129 0.960* 0,000
Nordea Norge Verdi 1,771 3.129 0.886% 0,000
Nordea SMB 1.610 3.129 0.805* 0.000
Nordea Vekst 1.849 3.129 0.948* 0.000
ODIN Norge 2.189 3.129 0.805* 0,000
Orkla Finans Investment 1,750 3.129 0.938* 0,000
Pareto Aksje Norge 1.905 3.129 0.900* 0,000
Pareto Aktiv 1.931 3.129 0.902* 0,000
PLUSS Aksje 1.709 3.129 0.959* 0,000
PLUSS Markedsverdi 1,571 3.129 0.958* 0,000
Postbanken Norge 2,472 3.129 0.952* 0,000
Storebrand Aksje Innland 2.546 3.129 0.958* 0.000
Storebrand Norge 1,599 3.129 0.963* 0.000
Storebrand Norge I 2331 3.129 0.944* 0.000
Storebrand Optima Norge A 2332 3.129 0.945* 0,000
Storebrand Vekst 1,705 3.129 0.889* 0,000
Storebrand Verdi 2.551 3.129 0.913* 0,000
Terra Norge 1.693 3.129 0.912* 0,000
Terra SMB 1.866 3.129 0.861* 0,000
Warren Wicklund Norge A 1,831 3.129 0911* 0,000

*significant at 1%

Table 10 - Balanced Henriksson-Merton assumptions
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In the balanced dataset for the Henriksson-Merton model, the Durbin-Watson
measure has to be within the range of 1,325 and 2,675 if there is not to be evidence of
autocorrelation. All funds, with the exception of Alfred Berg Aktiv II, Carnegie Aksje
Norge and Holberg Norge, fall within this range.

The VIF value is constant for all the funds because the sample size remains constant.
The value is 3,129, which is well within the required range of less than 5. This means

that there is no evidence of multicollinearity in the balanced data sample.

As the Spearman correlation coefficients are close to 1 for each of the funds, and all
of them are statistically significant at 1% significance level, there is an implication

that there is heteroskedasticity in this dataset as well.
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5.2.1.2 Henriksson-Merton Results

Unbalanced

Fund o Sig. B Sig. ¥ Sig. R’
Alfred Berg Aktiv 0019 | 0,147 | 108 | 0000 |-0177 0326 | 0900
Alfred Berg AktivII 0,035 | 0,035*= | 1,146 [ 0,000 | 0352 [ 0115 | 0854
Alfred Berg Gambak 0,050 | 0,019*= | 1,300 [ 0,000 | 0,543 | 0059 | 0.808
Alfred Berg Humanfond 0.017 | 0055 | 1051 |0000|-0182 [0132 |0950
Alfred Berg Norge 0,024 | 0,001* | 1,060 | 0,000 | -0,198 [ 0.025** | 0973
Alfred Berg Norge + 0,024 | 0,001* | 1,061 | 0,000 [-0.196 [ 0.033** | 0971
Alfred Berg Norge Etisk 0,027 | 0.000* | 1,112 | 0,000 | -0.291 | 0.002* | 0980
Atlas Norge 0017 [ 0226 | 1,089 [0000][-0213 [0252 | 08093
Avanse Norge (I) 0011 [ 0127 | 1,023 [ 0,000 [ -0,195 | 0,049** | 0.964
Avanse Norge (IT) 0006 | 0362 | 0992 | 0000 ]| -0078 [0365 |o0972
Carnegie Aksje Norge 0,023 | 0,002* | 1,038 | 0,000 | -0.198 [ 0.045** | 0.963
Danske Invest Norge I 0,010 [ 0,112 | 0,893 [ 0,000 [ 0,004 [0959 |02972
Danske Invest Norge IT 0011 | 0080 | 0880 |0000 (0025 [0766 | 0970
Danske Invest Norge Vekst 0,030 | 0.150 | 1,046 [ 0000 [ -0351 [0217 | 0743
Danske Invest Norge Aksjer InstI 0.014 | 0,046** | 0,901 [ 0,000 [ -0.010 [0910 | 02971
Danske Invest Norge Aksjer Inst II 0,022 | 0.128 | 0.901 | 0,000 | -0,047 | 0,781 0,966
Delphi Norge 0,037 [ 0.009* | 1202 [0,000[-0354 [0058 | 0904
Delphi Vekst 0,030 [ 0,086 [ 1,120 [ 0,000 [ -0367 [0.114 | 0.835
DnB NOR Bamefond 0,008 | 0.206 | 0919 | 0,000 [ -0,120 | 0,122 | 0.969
DnB NOR Nerge (T) 0,015 | 0,023** | 1,006 | 0,000 [ -0.147 [ 0,096 | 0971
DnB NOR Nerge (IIT) 0,017 [ 0,010* | 1,006 [0,000[-0146 [0.100 | 02971
DnB NOR Nerge (IV) 0,022 | 0,012** | 1,002 | 0,000 | -0,159 [ 0.151 0,965
DnB NOR Nerge Selektiv (I) 0,021 | 0,016** | 1,068 [ 0,000 [ -0.184 [0.114 | 0955
DnB NOR Norge Selektiv (IT) 0,026 [ 0.001* | 1,006 [ 0,000 [ -0.208 | 0,025** | 0974
DnB NOR Noerge Selektiv (III) 0,019 | 0,007* | 1,010 | 0,000 | -0.177 | 0.061 0,967
DuB NOR SMB 0,025 [ 0,174 [ 1.131 [0,000 [-0026 [0910 | 0885
Fondsfinans Aktiv 0.017 | 0076 | 0,873 [0000 | -0097 [0439 | 02933
Fondsfinans Spar 0,020 ] 0.107 | 0945 | 0000|0002 |0992 |0934
Handelsbanken Norge 0.014 [ 0082 [ 1,060 [0000]-0138 [0.193 | 0963
Holberg Norge 0,022 [ 0,108 | 0944 [ 0,000 | -0069 [ 0689 | 0902
KLP AksjeNorge 0,022 | 0,003* | 1,044 | 0,000 |-0,168 | 0075 | 0969
Landkreditt Norge 0026 [ 0.113 | 0910 [0,000 | 0074 | 0698 | 0947
NB Aksjefond 0012 [ 0,142 | 0990 [0000|-0112 [0300 | 0956
Nordea Avkastning 0.014 | 0,019** | 1,030 | 0,000 | -0,164 | 0,038** | 0978
Nordea Kapital 0.017 [ 0,007* | 1,025 [ 0,000 [ -0,172 | 0,037** | 0976
Nordea Norge Verdi 0.014 [ 0,123 | 0936 [0,000 | -0139 0256 | 0936
Nordea SMB 0015|0372 | 1,038 | 0000|0165 [0476 | 0832
Nordea Vekst 0,006 | 0422 | 0993 [0,000 | -0100 [0338 | 0960
ODIN Norge 0,027 | 0,042*= | 1,038 | 0,000 [ -0.214 [0229 | 0891
Orkla Finans Investment 0,031 | 0,001* | 1.114 | 0000 | -0343 [ 0005* | 0953
Pareto Aksje Norge 0.038 | 0.007* | 0,946 [ 0000|0226 [0200 |o03801
Pareto Aktiv 0,028 | 0,051 0925 (0,000 [-0231 [0219 |0873
Pareto Verdi 0,025 | 0227 | 0956 |0000]|-0184 [0463 | 0902
PLUSS Aksie 0,011 | 0,045*= | 0,930 | 0,000 | -0,062 | 0.401 0977
PLUSS Markedsverdi 0,016 | 0.005* | 0,938 [ 0,000 [ -0,082 [0274 | 02976
Postbanken Norge 0012 | 0069 | 0993 |0,000|-0120 0187 | 0969
Storebrand Aksje Innland 0,020 | 0.004* | 1,020 | 0,000 [ -0,180 | 0,046** | 0.970
Storebrand Norge 0,024 | 0,000* | 1,027 [0,000[-0,107 [0.174 | 02979
Storebrand Norge [ 0,023 | 0.006* |1.072 | 0,000 | -0,202 | 0056 | 0.966
Storebrand Optima Norge A 0,025 | 0.004* | 1,055 [ 0,000 [-0,201 [ 0067 | 0964
Storebrand Velst 0,000 [ 0094 0929 [0000[ 0095 [0742 |0.765
Storebrand Verdi 0,033 | 0.001* | 1,021 | 0,000 | -0.205 [ 0.023** | 0.935
Terra Norge 0,010 [ 0409 | 0.997 [ 0,000 [ -0,082 | 0624 | 0904
Terra SMB 0,009 | 0471 0937 [ 0,000 [ -0,014 [02930 | 02904
WarrenWicklund Norge A 0,047 | 0.002* | 1,007 | 0000 | -0.252 [0.183 | 0.913

*significant at 1% **significant at 5%

Table 11 - Results Henriksson-Merton model, unbalanced
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Table 11 describes the results produced by the Henriksson-Merton market-timing
model. In the unbalanced dataset it appears that all the funds have positive alpha
values. 28 of the funds have significant positive alpha values. Alfred Berg Norge,
Alfred Berg Norge +, Alfred Berg Etisk, Carnegie Aksje Norge, Delphi Norge, DnB
NOR Norge (IIT), DnB NOR Norge Selektiv (II) and (IIT), KLP Aksje Norge, Nordea
Kapital, Orkla Finans Investment, Pareto Aksje Norge, PLUSS Markedsverdi,
Storebrand Aksje Innland, Storebrand Norge, Storebrand Norge I, Storebrand Optima
Norge A, Storebrand Verdi and Warren Wicklund Norge A have positive alpha values
at 1% significance level. In addition Alfred Berg Aktiv, Alfred Berg Gambak, Danske
Invest Norge Aksjer Inst I, DnB NOR Norge (I) and (IV), DnB NOR Norge Selektiv
(I), Nordea Avkastning, ODIN Norge and PLUSS Aksje have positive alpha values at
5% significance level. This implies that the managers of these funds have been able to

select undervalued securities.

It appears as though the beta values for the unbalanced dataset have increased from
those produced by the Jensen’s Alpha model. Most of the funds now have betas above
1, and all the beta values are statistically significant at 1% level. This implies that they

undertake higher levels of risk than the market portfolio.

The gamma values, which describe a managers market timing abilities, differ from the
alpha values. Most of these values are negative, and Alfred Berg Norge Etisk and
Orkla Finans Investment are the only two funds that have statistically significant
negative values at 1%. Alfred Berg Norge, Alfred Berg Norge +, Avanse Norge (1),
Carnegie Aksje Norge, DnB NOR Norge Selektiv (II), Nordea Avkastning, Nordea
Kapital, Storebrand Aksje Innland and Storebrand Verdi have negative gamma values
at 5% significance level. All the above-mentioned funds, with the exception of
Avanse Norge (I), have positive security selection abilities at either 1% and 5%
significance level. Danske Invest Norge I and II, Fondsfinans Spar and Storebrand
Vekst have positive gamma values. These values, however, are not statistically

significant.

The R? appears to be ranging from 0,743 to 0,980. According to these values the
regressors explain from 74,3% to 98% of the dependent variable. The remainder is

reflected in the error term.
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Balanced

Table 12 below, shows the Henriksson-Merton model results for the balanced dataset.
The alpha values produced by applying the model to the balanced dataset are all
positive, with the exception of Storebrand Vekst. The funds that produced statistically
significant alpha values at 1% are Alfred Berg Humanfond, Alfred Berg Norge,
Alfredberg Norge +, Alfred Berg Etisk, Carnegie Aksje Norge, DnB NOR Norge (III)
and (IV), DnB NOR Norge Selektiv I, II and III, KLP Aksje Norge, Nordea
Avkastning, Nordea Kapital, Orkla Finans Investment, Storebrand Aksje Innland,
Storebrand Norge, Storebrand Norge I, Storebrand Optima Norge A, Storebrand
Verdi, and Warren Wicklund Norge A. In addition, Atlas Norge, Avanse Norge II,
Danske Invest Norge Aksjer Inst I, Delphi Norge, DnB NOR Norge (I), Fondsfinans
Spar, Handelsbanken Norge, Pareto Aksje Norge, PLUSS Markedsverdi and
Postbanken Norge have significantly positive alpha values at 5%. As mentioned
above, when the alpha value is positive at 1% and 5% significance level there is an

implication that the fund managers have security selection abilities.

The beta values appear to have increased in respect to the beta values produced for
Jensen’s Alpha. Again, most of the funds appear to have beta values above 1. They
range from 0,811 for Storebrand Vekst, to 1,178 for Alfred Berg Gambak. All the

beta values are statistically significant at 1%.

As in the unbalanced data sample, most of the gamma values appear to be negative.
The exceptions are Danske Invest I and II, PLUSS Aksje, Storebrand Vekst and Terra
SMB. These do however, not have statistically significant positive values. Alfred
Berg Norge Etisk is the only fund that has a statistically significant negative gamma
value at 1%. In addition, Alfred Berg Humanfond, Alfred Berg Norge, Alfred Berg
Norge +, Avanse Norge (II), Carnegie Aksje Norge, DnB NOR Selektiv (I), (IT) and
(ITI), Nordea Avkastning, Nordea Kapital, Orkla Finans Investment, Storebrand Aksje
Innland and Storebrand Verdi have significantly negative timing abilities at a 5%
significance level. Again there is an implication that none of the fund managers have
market timing abilities. However, even though the managers of the above-mentioned
funds do not possess market-timing abilities, it appears that all of them, with the

exception of Avanse Norge (II), have security selection skills.
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The R? values predicted by the Henriksson-Merton model suggest that the model fits
pretty well. The values range from 0,829 for Nordea SMB to 0,984 for Pareto Aksje
Norge. This means that the regressors explain 82,9% to 98,4% of the dependent
variable. The remainder is explained by independent variables that are not included in

this analysis. These are reflected in the error term.

Fund o Sig. B Sig. ¥ Sig. R’

Alfred Berg Aktiv 0,013 | 0402 1,058 | 0,000 | 0,071 [ 0,731 [ 0917
Alfred Berg Aktiv II 0012 | 0438 1.066 | 0,000 | -0.079 [ 0,709 | 0,915
Alfred Berg Gambak 0,033 | 0075 1,178 [ 0,000 | -0.247 [ 0321 [ 0894
Alfred Berg Humanfond 0,022 | 0,009* |[1.105 [ 0,000 |-0.262 | 0.020%* | 0,975
Alfred Berg Norge 0,030 |0001* [1.114 ] 0000 |-0262 [ 0,022 | 0,974
Alfred Berg Norge + 0,031 | 0001* [1.115 [ 0,000 | -0.267 [ 0.020%* | 0,974
Alfred Berg Norge Ftisk 0026 | 0,003* [1.119 ] 0000 |-0303 [0008* | 0973
Atlas Norge 0021 | 0037+ [ 1.041 | 0,000 | -0.136 [ 0315 | 0,960
Avanse Norge (I) 0019 | 0074 [1.044 0000 -0282 [0058 | 0949
Avanse Norge (1) 0,021 | 0,004** | 1.048 | 0.000 | -0.201 [ 0,037** | 0,980
Carnegie Aksje Norge 0,028 |0001* [ 1.000 ] 0,000 |-0.259 | 0,015%* | 0,977
Danske Invest Norge I 0,013 | 0131 [o0.874 0000 0014 [0901 | 0963
Danske Invest Norge IT 0014 0104 [o0861 0000 0031 [0793 [0962
Danske Invest Norge Vekst 0021 0171 [0974 | 0,000 |-0.197 [ 0343 | 0,893
Danske Invest Norge Aksjer Inst] | 0,019 [ 0,043** [ 0,901 | 0,000 | -0,023 | 0,850 | 0,961
Delphi Norge 0,032 | 0,019** [ 1,081 [ 0,000 | -0,255 [ 0,159 | 0,931
Delphi Vekst 0,029 | 0,082 1.002 | 0,000 | -0.309 [ 0,163 | 0,878
DnB NOR. Barnefond 0014 | 0056 [0883]0000]-0154 (0128 [0968
DuB NOE Norge () 0,023 | 0,017** [ 1,005 [ 0,000 | -0.201 [ 0,113 | 0,961
DnB NOR Norge (III) 0025 |o0010* [1.008]0000]-0202 0112 | 0961
DnB NOR Norge (IV) 0,026 | 0,008* [ 1.012 0000 ]-0204 [0.109 | 0961
DnB NOR. Norge Selektiv (T) 0,028 | 0005* [ 10190000 ]|-0252 [0048** | 0961
DnB NOR Norge Selektiv (IT) 0030 | 0002 [1.013]0000]-0252|0037%= | 0,963
DnB NOR Norge Selektiv (IIT) 0029 |o0002* [1.013]0000]-0237 [ 0045 | 0,967
DnB NOR.SMB 0030 | 0214 [1.129 [ 0000 |-0094 [0.769 | 0837
Fondsfinans Aktiv 0,021 0085 [0.839]0000]-008 [0606 |0919
Fondsfinans Spar 0,027 | 0037+ [ 0951 [ 0000 | -0.074 [ 0,661 | 0,930
Handelsbanken Norge 0026 | 0023** [ 1.132 [ 0000 | -0.277 [ 0074 | 0953
Holberg Norge 0,024 0183 [o0.894 | 0000 |-0,077 [0.746 | 0855
KLP AksjeNorge 0,027 | 0,009* [1.067 0,000 -0.205 (0,134 | 0960
NB Aksjefond 0,013 | 0,253 1,022 [ 0,000 | -0.126 [ 0427 [ 0,944
Nordea Avkastning 0021 |0009* [ 1043|0000 |-0213 |0043% | 0976
Nordea Kapital 0,023 | 0,003* [ 1.028 [ 0,000 |-0.203 | 0.046%* | 0,976
Nordea Norge Verdi 0,017 |0192 [o.888 [ 0,000 | -0.134 [0.447 [ 0910
Nordea SMB 0020 0354 [1.033]|0000]-0150 0610 | 0829
Nordea Vekst 0008 | 0411 [0997 [ 0000 |-0087 [0533 |095%
ODIN Norge 0027 |0116 [0971 [ 0000]-0239 [0298 | 0867
Orkla Finans Investment 0029 | 0008 [1.087]0000]|-0316|0029*= | 0956
Pareto Aksje Norge 0,034 | 0,036%* [ 0.990 [ 0.000 | -0.193 [ 0359 | 0984
Pareto Aldiv 0029 | 0054 [0959 [ 0000]-0201 0318 | 089
PLUSS Aksje 0,011 |o0103 [o0878 | 0000 0008 0927 | 0977
PLUSS Markedsverdi 0,016 | 0,035** [ 0955 [ 0,000 | -0.068 [ 0502 | 0974
Postbanken Norge 0,023 | 0016** [ 1,006 [ 0,000 | -0.203 [ 0,109 | 0961
Storebrand Alksje Innland 0,030 | 0,002* [ 1040|0000 |-0.272 | 0,027** | 0,966
Storebrand Norge 0,033 | 0,000 [1,041]0000]-0160 0,102 |[0979
Storebrand Norge [ 0,031 |0003* [ 1066|0000 -0264 0054 |00959
Storebrand Optima Norge A 0028 |0008* [1059]|0000]|-0244 {0082 | 0957
Storebrand Vekst -0,010 | 0639 [o0.811 0000 0330 [0243 [0.842
Storebrand Verdi 0,035 | 0,010* |[1.085] 0,000 |-0.355 [ 0,050%* | 0,928
Terra Norge 0,017 | 0213 1.024 | 0,000 | -0.080 | 0658 | 0931
Terra SMB 0009 |0630 [0915] 0000 0017 [0944 [ 0863
WarmrenWicklund Norge A 0,047 | 0,002* [1.007]0000]-0.252 [0,183 [0913

*sigmficant at 1% **sigmficant at 5%

Table 12 - Results Henriksson-Merton model, balanced
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5.2.2 Treynor — Mazuy market timing model

5.2.2.1 Regression Assumptions

Unbalanced

It appears that the error term of Avanse Norge (I) seems to be more or less normally

distributed in this case too, as the observations seem to follow the line.

Normal P-P Plot of Regression Standardized Residual
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Figure 12 - Normal distribution of the error term, Treynor-Mazuy unbalanced

The graphs for the error terms of the remaining fund can be found in attachment 8.1.5.

All the error terms appear to be normally distributed.

The Durbin-Watson measure has to be within the range of 1,398 and 2,602. It appears
that all the funds, with the exception of Danske Invest Norge Vekst, Holberg Norge
and PLUSS Aksje are within this range. This implies that these three funds may have

some degree autocorrelation.

The VIF value appears to be constant for almost all of the funds. Although some of
the funds have differing VIF values they are all below 5. This implies that there is no

sign of multicollinearity in this sample.

The Spearman correlation coefficient appears to be relatively close to 0 for all the

funds. These values are however, not statistically significant.

57



Fund name Autocorrelation | Multicollinearity Heteroskedasticity
Durbin-Watson | VIF Spearman Sig.
Alfred Berg Alktiv 1,764 1,086 0,004 0,982
Alfred Berg Aktiv [T 1472 1,086 -0,022 0,887
Alfred Berg Gambak 1,820 1,086 -0,042 0,785
Alfred Berg Humanfond 2445 1,086 0,052 0,739
Alfred Berg Norge 2352 1,086 0,050 0,746
Alfred Berg Norge + 2484 1,086 0,052 0,737
Alfred Berg Norge Etisk 1,925 1,073 0,086 0,624
Atlas Norge 1,650 1,086 0,023 0,883
Avanse Norge (I) 1918 1,086 0,022 0,887
Avanse Norge (II) 1,776 1,086 0,054 0,726
Camegie Aksje Norge 2,642 1,086 0,063 0,685
Danske Invest Norge I 2,034 1,086 0,052 0,739
Danske Invest Norge IT 2.134 1,086 0,052 0,736
Danske Invest Norge Vekst 1,390 1,086 -0,015 0,922
Danske Invest Norge Aksjer Inst [ 2.073 1,090 0,043 0,786
Danske Invest Norske Aksjer Inst IT | 1,746 1,206 -0,132 0,625
Delphi Norge 1,841 1,086 -0,011 0,944
Delphi Vekst 1,991 1,086 -0,056 0,719
DnB NOFR. Barnefond 2287 1,086 0,052 0,738
DnB NOE. Norge (T) 2,512 1,086 0,068 0,659
DnB NOE. Norge (IIT) 2,526 1,086 0,069 0,657
DnB NOR Norge (IV) 2 480 1,023 0264 0,144
DnB NOE. Norge Selektiv (T) 2,583 1,086 0,056 0,718
DnB NOE Norge Selektiv (IT) 2.537 1,074 0110 0,521
DnB NOE. Norge Selektiv (IIT) 1,940 1,086 0,068 0,662
DoE NOR SMEBE 1,517 1,104 -0,018 0,915
Fondsfinans Altiv 1,934 1,000 0,001 0,994
Fondsfinans Spar 1,771 1,023 0,236 0,193
Handelsbanken Norge 2,130 1,086 0,045 0,770
Holberg Norge 1,257 1,095 -0,017 0918
KLP AksjeNorge 2,008 1,086 0,045 0,770
Landkreditt Norge 1,603 1,164 -0,061 0,810
NB Alksjefond 1,611 1,086 0,047 0,759
Nordea Avkastning 1,951 1,086 0,066 0,671
Nordea Kapital 1,792 1,086 0,061 0,694
Nordea Norge Verdi 1,862 1,086 0,040 0,797
Nordea SMB 1,777 1,086 -0,064 0,681
Nordea Velost 1,937 1,086 0,079 0,610
ODIN Norge 2,143 1,086 -0,038 0,807
Orkla Finans Investment 2,328 1,086 0,034 0,825
Pareto Aksje Norge 1.667 1.073 0,061 0,721
Pareto Alctiv 1,810 1,022 0,220 0,218
Pareto Verdi 1,830 1,128 0,011 0,965
PLUSS Aksje 1,326 1,086 0,068 0,661
PLUSS Markedsverdi 1,588 1,086 0,073 0,637
Postbanken Norge 2,359 1,086 0,070 0,653
Storebrand Aksje Innland 2.449 1,086 0,064 0,681
Storebrand Norge 1,877 1,086 0,072 0,642
Storebrand Norge [ 2,203 1,090 0,033 0,740
Storebrand Optima Norge A 2.038 1,005 0,062 0,703
Storebrand Velst 1,769 1,086 -0,008 0,958
Storebrand Verdi 2.546 1,086 0,050 0,748
Terra Norge 1,665 1,086 0,004 0,980
Terra SMB 1,893 1,086 0,024 0,878
Warren Wicklund Norge A 1,802 1,138 0,168 0,393

Table 13 - Unbalanced Treynor-Mazuy assumptions

58



Balanced

As can be seen from the graph below, the error term for Avanse Norge (I) appears to

be more or less normally distributed in this dataset as well.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Avanse Norge (l) - Rf
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Figure 13 - Normal distribution of the error term, Treynor-Mazuy balanced

As for all the error terms in the other data samples, the distribution of the error term
of the remaining funds of the balanced dataset in the Treynor-Mazuy market timing

model, appear to be just about normal. These graphs can be found in appendix 8.1.6.

The Durbin-Watson value for the balanced dataset has to be within the range of 1,325
and 2,675. Alfred Berg Aktiv, Alfred Berg Aktiv II, Carnegie Aksje Norge and
Holberg Norge did not fall within this range. There is, therefore, evidence of
autocorrelation in the data of these four funds. All the remaining funds achieved

values within the required range.

The VIF values are constant at 1,138, which is well below 5. As previously

mentioned, this implies that there is no evidence of multicollinearity.

The Spearman coefficients for the funds are ranging from 0,028 to 0,233. These
values imply that there is a sign of some heteroskedasticity. However, none of these

values are statistically significant.
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All the results are summarized in table 14 below.

Fund name Autocorrelation Multicollinearity Heteroskedasticity
Durbin-Watsen | VIF Spearman Sig.
Alfred Berg Aktiv 1,292 1,138 0.161 0,413
Alfred Berg Aktiv IT 1,255 1,138 0,163 0,409
Alfred Berg Gambak 1.620 1,138 0,135 0,493
Alfred Berg Humanfond 1.875 1,138 0.194 0,323
Alfred Berg Norge 2,032 1,138 0,204 0,299
Alfred Berg Norge + 2.096 1,138 0,205 0,296
Alfred Berg Norge Etisk 1.764 1,138 0,195 0,320
Atlas Norge 1,880 1,138 0,207 0,291
Avanse Norge (I) 1.841 1,138 0,164 0,404
Avanse Norge (II) 2,154 1,138 0,209 0,287
Camegie Aksje Norge 2,604 1,138 0,208 0,288
Danske Invest Norge I 1,987 1,138 0,192 0,329
Danske Invest Norge IT 2.003 1,138 0,192 0,329
Danske Invest Norge Vekst 1.468 1,138 0,153 0,436
Danske Invest Norge Aksjer Inst I | 2.002 1,138 0,201 0,304
Delphi Norge 1,997 1,138 0148 0,451
Delphi Vekst 2243 1,138 0,080 0,686
DanB NOE. Barnefond 2,170 1,138 0.186 0,343
DoBE NOR Norge (T) 2285 1,138 0,221 0,259
DnB NOR Norge (TII) 2278 1,138 0,221 0,259
DnB NOR Norge (TV) 2,281 1,138 0,221 0,259
DoBE NOR Norge Selektiv (T) 2385 1,138 0,212 0,278
DnB NOR Norge Selektiv (II) 2418 1,138 0,220 0,261
DnB NOR Norge Selektiv (TIT) 2,391 1,138 0,224 0,251
DoBE NOR SMB 1,523 1,138 0.083 0.676
Fondsfinans Altiv 1,742 1,138 0,128 0,518
Fondsfinans Spar 1.662 1,138 0,183 0,352
Handelsbanken Norge 2.076 1,138 0.180 0,361
Holberg Norge 1,168 1,138 0,097 0,624
ELP AksjeNorge 1,923 1,138 0,189 0,336
NB Aksjefond 1.476 1,138 0.180 0,359
Nordea Avkastning 1,758 1,138 0,210 0,283
Nordea Kapital 1,772 1,138 0,213 0277
Nordea Norge Verdi 1,762 1,138 0162 0,410
Nordea SMB 1,600 1,138 0,057 0,771
Nordea Velst 1,724 1,138 0,229 0,240
ODIN Norge 2188 1,138 0.028 0,886
Orkla Finans Investment 1,830 1,138 0,186 0,344
Pareto Aksje Norge 1,889 1,138 0,174 0,377
Pareto Aktiv 1.916 1,138 0,167 0,394
PLUSS Aksje 1.650 1,138 0,219 0,263
PLUSS Markedsverdi 1.481 1,138 0,233 0,234
Postbanken Norge 2,287 1,138 0,221 0,239
Storebrand Aksje Innland 2382 1,138 0,212 0,279
Storebrand Norge 1.462 1,138 0,232 0,236
Storebrand Norge I 2.190 1,138 0.219 0,262
Storebrand Optima Norge A 2,207 1,138 0,220 0,261
Storebrand Vekst 1,742 1,138 0.166 0,397
Storebrand Verdi 2,447 1,138 0.180 0,339
Terta Norge 1.676 1,138 0,182 0,353
Terra SMB 1,893 1,138 0,126 0,521
WarrenWicklund Norge A 1.802 1,138 0.168 0,393

Table 14 - Balanced Treynor-Mazuy assumptions

60



5.2.2.2 Treynor — Mazuy Results

Unbalanced

Fund o Sig. B Sig. T Sig. R’
Alfred Berg Aktiv 0015 [0136 [0922 [ 0000 [-0202 0325 |0.900
Alfred Berg Aktiv II 0,027 | 0037** [ 0961 | 0.000 [ -0569 | 0.121 | 0.854
Alfred Berg Gambak 0,037 [0026%* [ 1,025 [ 0.000 [ -0848 | 0.073 | 0.806
Alfred Berg Humanfond 0013 | 0064 [0,995 0000 |-0288 0146 |[0950
Alfred Berg Norge 0,019 | 0000* [0.955 0000 -0339 | 0.019** | 0974
Alfred Berg Norge + 0,020 [0000* [0957 0000|0335 0.026** | 0,972
Alfred Berg Norge Etisk 0,020 [0.000* [0957 | 0000 0481 0001* | 00980
Atlas Norge 0,009 | 0411 0984 | 0000 | -0215 [ 0,482 [ 0,891
Avanse Norge (I) 0,005 [ 0341 0,923 [ 0,000 | -0256 [ 0,106 [ 0,963
Avanse Norge (IT) 0004 (0455 [0951 0000|0113 0426 |0972
Carnegie Aksje Norge 0,019 |0001* [0,933 [ 0000 | -0340 | 0.035** | 0.966
Danske Invest Norge I 0000 (0052 [089 |0000[0035 [0795 |0972
Danske Invest Norge 1T 0011 [0026** [ 0895 [ 0000|0072 [0598 | 02970
Danske Invest Norge Vekst 0022 0170 [0861 0000|0575 0218 |[0.743
Danske Invest Norge Aksjer Inst1 | 0,013 [ 0.012** [ 0,896 | 0,000 [ -0,013 [ 0.929 | 0.971
Danske Invest Norge Aksjer InstIT | 0,020 [ 0,089 [ 0,880 | 0.000 [ -0,026 [ 0.923 | 0.966
Delphi Norge 0,027 | 0012** [ 1,018 | 0,000 | -0,530 | 0,085 | 0.903
Delphi Vekst 0020 [0136 [0930 0000 [-0540] 0,157 | 0.833
DuB NOR Barnefond 0004 (0384 [0852]0000]-0182] 0184 |00969
DunB NOR Norge (I) 0,012 | 0015** [ 0,927 | 0,000 | -0267 | 0,064 | 0,972
DuB NOR Norge (IIT) 0,014 [0005* [0928 0,000 [-0265] 0,066 |0971
DuB NOR Norge (IV) 0,019 [0005* [0916 0000 [-0297 | 0.090 | 0.966
DnB NOR Norge Selektiv (T) 0,016 | 0022** [ 0,974 | 0.000 | -0244 | 0,204 | 0954
DuB NOR Norge Selektiv (II) 0,022 [0000* [0894 0000 ]-0363 | 0015%* | 0.074
DuB NOR Norge Selektiv (IIT) 0,015 [0005* [0916 0000 [ -0300] 0.052 | 00967
DnB NOR SMB 0,025 | 0079 1,115 [ 0,000 | -0,078 | 0.837 | 0.885
Fondsfinans Aktiv 0013 (0075 [0825 0000 00870671 |0932
Fondsfinans Spar 0017 (0069 [0949 | 0000|0106 | 0.667 | 0034
Handelsbanken Norge 0,010 | 0,001 0988 | 0,000 | -0213 [ 0221 | 0,963
Holberg Norge 0019 (0067 [0910] 0000|0075 078 | 0902
KLP AksjeNorge 0,017 [0002* [0957 0000 [-0249 | 0.109 | 0.969
Landkreditt Nerge 0022 0000 |[0875]0000]-0046 0883 |0.947
NB Aksjefond 0009 [0149 [0931 [0000[ 01710337 |00956
Nordea Avkastning 0,010 [ 0.022** [ 0,943 | 0.000 [ 0281 | 0.030** | 0.978
Nordea Kapital 0,013 | 0008* |0,934 0000 |-0282 | 0037+ | 0.976
Nordea Norge Verdi 0009 [0178 [0865 0000|0167 | 0408 | 0935
Nordea SMB 0011 (0415 [0953 0000|0237 0533 |0832
Nordea Vekst 0,005 | 0410 [0938 0000 -0207 | 0224 |0960
ODIN Norge 0020 [0058 [0931 0000 02360420 |03889
Orkla Finans Investment 0,021 [0003* [0938 0000 0486 0.016** | 0.950
Pareto Aksje Norge 0,034 | 0002* [0824 0000|0402 | 0,159 | 0892
Pareto Aktiv 0024 [0031** [0,799 [ 0000 [ -0433 [ 0,148 | 0876
Pareto Verdi 0021 (0203 [0855 0000|0298 | 0466 | 0902
PLUSS Aksje 0,010 | 0024** [ 0,897 [ 0,000 | 0,101 | 0.404 | 0977
PLUSS Markedsverdi 0,015 [0001* [0893 [0000]-0167 0176 |00977
Postbanken Norge 0,010 [0.044** [ 0,928 [ 0.000 [ 0237 [ 0.110 | 0970
Storebrand Aksje Innland 0,016 | 0.002* | 0924 | 0,000 | -0331 | 0.024** | 0,971
Storebrand Norge 0,022 [0000* [09710000]-0185] 0151 |00979
Storebrand Norge I 0,019 [0003* [0864]0000[-0365]0033 |00967
Storebrand Optima Norge A 0,022 | 0001* | 0945 [ 0,000 | -0396 | 0.025** | 0.966
Storebrand Vekst 0,001 0972 [0.986 0000|0285 | 0545 |0.767
Storebrand Verdi 0,028 [0000* [0.859 0000 ]-0599 | 0.004* | 0940
Terra Norge 0008 [0419 [0955 [ 0000 |-0106 | 0.699 | 0.904
Terra SMB 0008 (0404 [0931 0000 [0003 00991 |[00904
WarrenWicklund Norge A 0,042 [0000* [0864]0000][-0476] 0132 |0014

*significant at 1% **significant at 3%

Table 15 - Results Treynor-Mazuy model, unbalanced
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From the table above, it appears that almost all the fund managers have securities
selection skills. However, the positive alpha values are only statistically significant at
1% level for some of the funds. These funds are the Alfred Berg Norge, Alfred Berg
Norge +, Alfred Berg Norge Etisk, Carnegie Aksje Norge, DnB NOR Norge (III) and
(IV), DnB NOR Norge Selektiv (II) and (IIT), KLP Aksje Norge, Nordea Kapital,
Orkla Finans Investment, Pareto Aksje Norge, PLUSS Markedsverdi, Storebrand
Aksje Innland, Storebrand Norge, Storebrand Norge I, Storebrand Optima Norge A,
Storebrand Verdi and Warren Wicklund Norge A. In addition, some funds have alpha
values that are statistically significant at 5%. These are Alfred Berg Aktiv 1I, Alfred
Berg Gambak, Danske Invest Norge II, Danske Invest Norge Aksjer Inst I, Delphi
Norge, DnB NOR Norge (I), DnB NOR Norge Selektiv (I), Nordea Avkastning,
Pareto Verdi and Postbanken Norge.

Both the Treynor-Mazuy and the Henriksson-Merton models produced similar results
concerning security selection abilities for the unbalanced datasets. All the funds with
significantly positive alpha values in the Treynor-Mazuy model also have
significantly positive alpha values in the Henriksson-Merton model. In addition, the
Treynor-Mazuy model included Danske Invest Norge II and Pareto Aktiv as funds

with managers that possess security selection abilities.

The beta values appear to be mostly below 1, which is the expected risk of the market
portfolio. The fund with the lowest beta value is Pareto Aktiv. This fund has a beta of
0,799. Three funds have beta values above 1. These are Alfred Berg Gambak, Delphi
Norge and DnB NOR Selektiv. These have beta values of 1,025, 1,018 and 1,115

respectively. All the beta values are statistically significant at 1%.

The gamma values, which indicate whether the managers have market-timing
abilities, are mostly negative. There are some exceptions yielding positive values.
These are Danske Invest (I) and (II), Fondsfinans Spar, Storebrand Vekst and Terra
SMB. The values of these funds are however, not statistically significant at either 1%
or 5% significance level. Alfred Berg Norge Etisk and Storebrand Verdi have
statistically significant negative timing values at 1% significance level. This implies
that the managers do not have timing abilities. They do however, have positive alpha
values, which means that there is an implication that the managers have positive

security selection abilities. In addition, Alfred Berg Norge, Alfred Berg Norge +,
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Carnegie Aksje Norge, DnB NOR Selektiv (IT), Nordea Avkastning, Nordea Kapital,
Orkla Finans Investment, Storebrand Aksje Innland and Storebrand Optima Norge A
have negative timing abilities at 5% significance level. All the funds that are
significant at 5%, with the exception of Nordea Avkastning, have positive selection

abilities.

The Treynor-Mazuy model produced almost the same results for the unbalanced
dataset about market timing ability as the Henriksson-Merton model. That is, both
models showed that Danske Invest I and II, Fondsfinans Spar and Storebrand Vekst
produced positive gamma values. In addition, the Treynor-Mazuy model included

Terra SMB. All these market-timing values were not statistically significant.

In addition, both models produced significantly negative gamma values, at a 1% and a
5% level, for the same funds. In addition, the Henriksson-Merton model produced a
statistically significant negative value for Avanse Norge (I), while Treynor-Mazuy

produced a statistically significant negative value for Storebrand Optima Norge A.

The R* appears to fall within the range of 0,743 — 0,980. The fund yielding the lowest
R’ value is Danske Invest Norge Vekst, while the fund yielding the highest R* value is
Alfred Berg Norge Etisk. This implies that the regressors explain between 74,3% and
98% of the dependent variables. The remaining percentage is explained by variables

that are not included in the model. These are reflected by the error term.
Balanced

Table 16 below shows that almost all the fund managers, with the exception of
Storebrand Vekst, have security selection abilities. However, not all the funds have
statistically significant values. The funds that do have statistically significant values at
a 1% significance level are Alfred Berg Norge, Alfred Berg Norge +, Alfred Berg
Norge Etisk, Avanse Norge (II), Carnegie Aksje Norge, Delphi Norge, DnB NOR
Norge (I), (IIT) and (IV), DnB NOR Norge Selektiv (I), (IT) and (IIT), KLP Aksje
Norge, Nordea Avkastning, Nordea Kapital, Storebrand Aksje Innland, Storebrand
Norge, Storebrand Norge I, Storebrand Optima Norge, Storebrand Verdi and Warren
Wicklund Norge A. In addition, some funds achieved statistically significant alpha
values at a 5% significance level. These are Alfred Berg Gambak, Alfred Berg
Humanfond, Atlas Norge, Danske Invest Norge II, Danske Invest Norge Aksjer Inst,
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DnB NOR Barnefond, Fondsfinans Spar, Handelsbanken Norge, Orkla Finans
Investment, Pareto Aksje Norge, Pareto Aktiv, PLUSS Aksje and PLUSS

Markedsverdi. The managers of all these funds have security selection abilities.

The Treynor-Mazuy model and the Henriksson-Merton model produced almost the
same results when it comes to security selection skills. The Treynor-Mazuy model,
however, also included Danske Invest Norge II, Pareto Aktiv and PLUSS Aksje as
funds that have superior selection abilities. In addition, the Henriksson-Merton model

included Alfred Berg Gambak and DnB NOR Barnefond.

Most of the beta values are below 1. This implies that a majority of the funds
undertake less risk than the market portfolio. Fondsfinans Aktiv achieved the lowest
beta value, 0,796. Four funds have betas above 1. These are Alfred Berg Aktiv, Alfred
Berg Aktiv II, Alfred Berg Gambak and DnB NOR SMB. These achieved values of
1,013, 1,016, 1,032 and 1,073 respectively.

The market timing ability measure, gamma, shows that only three fund managers
have positive timing abilities. The funds that achieved positive values are Danske
Invest Norge (I) and (II), Storebrand Vekst and Terra SMB. These values were

however, not statistically significant.

Alfred Berg Norge Etisk, Carnegie Aksje Norge and Storebrand Aksje Innland
achieved negative gamma values at 1% significance level. In addition, Alfred Berg
Humanfond, Alfred Berg Norge, Alfred Berg Norge +, DnB NOR Norge (I), (IIT) and
(IV), DnB NOR Norge Selektive (I), (II) and (III), Nordea Avkastning, Nordea
Kapital, Orkla Finans Investment, Postbanken Norge, Storebrand Norge I, Storebrand
Optima Norge A and Storebrand Verdi achieved statistically significant negative
values at 5%. All of these funds have security selection abilities at a 1% and 5%

significance level.

R’ ranges from 0,829 for Nordea SMB to 0,980 for Avanse Norge II and Storebrand
Aktiv. This implies that 82,9% - 98% of the dependent variable is explained by the
regressors. The remainder is explained by independent variables that are not included

in the model.
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Fund a Sig. B Sig. ¥ Sig. R’

Alfred Berg Aktiv 0,013 | 0269 1,013 [ 0000 [ -0208 | 0549 0917
Alfred Berg Aktiv IT 0,012 | 0307 1016 [ 0000 [ 0224 [0526 [ 00916
Alfred Berg Gambak 0,031 [0035** [ 1032 |0000 | -0546 [ 0,188 0,897
Alfred Berg Humanfond 0016 | 0012** [0959 [ 0000 [ -0451 [0016** | 0975
Alfred Berg Norge 0,025 [0000* [0967 [0.000 [-0462 [0015** | 0975
Alfred Berg Norge + 0,026 |0000* |0966 |0000 | -0474 [0013** | 0075
Alfred Berg Norge Etisk 0020 [0002* [o0950 [0000 |-0535 [0005* [ 0976
Atlas Norge 0,018 [ 0.025** [ 0966 | 0,000 [ -0.216 [ 0341 0,960
Avanse Norge (I) 0012 (0160 [0892 0000 |-0412 [0.101 0,947
Avanse Norge (IT) 0016 | 0005* [0938 [0000 [-0321 [0047 0,980
Camegie Aksje Norge 0,023 [0000* [0945 [0000 | -0469 [0008* [ 0978
Danske Invest Norge I 0013 (0064 [0884 |0000 [0053 [0786 | 0963
Danske Invest Norge IT 0014 | 0041** [ 02880 [0000 [0080 [o0s683 0,962
Danske Invest Norge Vekst 0,019 | 0.108 0.858 | 0,000 | 0437 [0206 [ 0896
Danske Invest Norge Aksjer Inst1 | 0018 | 0,014** | 0889 | 0,000 | -0.035 | 0.862 0,961
Delphi Norge 0020 [0008* [0935 [0000 [-0498 [ 0,099 0,033
Delphi Vekst 0,024 | 0.061 0.826 | 0,000 | -0.603 | 0.102 0,882
DnB NOR. Bamnefond 0,012 | 0.050** [ 0796 | 0000 | -0277 [ 0101 0,969
DnB NOR Norge (T) 0021 [0006* [0888 0000 [-0428 [0.040** | 0964
DnB NOR Norge (TIT) 0,023 [0003* [0890 [0.000 [ -0430 [0.040** | 0964
DnB NOR Norge (IV) 0024 [0002* [0893 |0000 |-0433 |0039** | 0964
DnB NOR Norge Selektiv () 0024 [0002* [0875 [0000 [-0489 [0020** | 0963
DnB NOR. Norge Selektiv (IT) 0,026 |[0001* [0870 [0000 |-0479 [0016** | 0967
DnB NOR. Norge Selektiv (TIT) 0,025 |[0o000* [0878 0000 |-0460 | 0018** | 0960
DnB NOR SMB 0,029 | 0127 1073 {0000 [ 0211 [0696 | 0837
Fondsfinans Aktiv 0,018 | 0.057 0.796 | 0,000 | -0.103 [ 0,701 0918
Fondsfinans Spar 0,024 |0019** [0913 | 0000 | -0076 [ 0788 0,930
Handelsbanken Norge 0,020 [ 0.026** [ 0978 [ 0.000 [ -0462 [ 0075 0,953
Holberg Norge 0,022 [ 0121 0.852 [ 0,000 | -0.119 | 0.765 0.855
KLP AksjeNorge 0023 |0006* |0954 |0000 |-0340 [ 0138 0,960
NB Aksjefond 0009 [0306 [0956 [0000 0155 [0560 [ 0944
Nordea Avkastning 0017 [0006* [0923 [ 0000 |-0384 [0.028** [ 0976
Nordea Kapital 0019 [0002* [0914 [0000 | -0363 |0032** | 0977
Nordea Norge Verdi 0,013 | 0.191 0.817 [ 0,000 [ -0.191 [ 0517 0,909
Nordea SMB 0,017 | 0328 0.951 [ 0,000 | -0.243 | 0.623 0.829
Nordea Vekst 0008 (0204 [0944 [0000 | -0227 [ 0329 0,956
ODIN Norge 0,020 | 0147 0.845 [ 0000 [ 0305 [0430 [ 0865
Orkla Finans Investment 0,021 [0012** [0915 [ 0,000 | -0.493 [0.043** | 0954
Pareto Aksje Norge 0,030 |0018** [ 0882 |0000 | -0346 [0326 | 0895
Pareto Aktiv 0,025 [0.035** [0847 [0000 [ 0353 [0294 [ 089
PLUSS Aksje 0012 [0031** [0881 [0000 [ 0008 [0956 [0977
PLUSS Markedsverdi 0,015 [ 0013** [0916 [0000 | 0139 [0414 [ 0974
Postbanken Norge 0021 [0005* [0888 [ 0,000 [ -0430 [0.039** | 0964
Storebrand Aksje Innland 0,026 |0000* [0892 [0000 [-0550 [0006* | 0969
Storebrand Norge 0,020 | 0000* |0949 |0.000 | -0307 [ 0059 0,980
Storebrand Norge I 0028 [0001* [0913 [ 0000 [-0549 [0014** | 0963
Storebrand Optima Norge A 0,026 |[0002* [0917 [0.000 |-0515 [0.025** | 0.960
Storebrand Vekst -0.004 | 0812 0.997 | 0000 [ 0606 |0200 |0844
Storebrand Verdi 0031 [0004* [0880 [0000 [-0723 [0.015** [ 0934
Terra Norge 0015 (0150 [0979 [0000 [-0.145 [ 0631 0,931
Terra SMB 0,008 | 0587 0.928 | 0,000 | 0,088 | 0829 0,865
WarrenWicklund Norge A 0042 [0000* [0864 [0000 [-0476 0,132 0914

*significant at 1% **significant at 3%

Table 16 - Results Treynor-Mazuy model, balanced
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6.0 CONCLUSION

A mutual fund manager’s abilities are frequently evaluated by comparing the return of
the managed fund with the market index. This thesis has focused on applying
different performance measures in order to evaluate the performance of the fund. The
fund managers’ abilities, however, have been evaluated by applying models, which

analyze security selection skills and market timing abilities.

The Sharpe ratio and the Treynor ratio were applied in order to evaluate whether the

funds earned excess return during the sample period.

For the Sharpe ratio the period was broken down into three time periods; 01.01.2000-
31.12.2003; 01.01.2004-31.12.2006; and 01.01.2007-31.12.2010. The Sharpe ratios
showed that during the first period only 14 out of 51 managed to earn excess returns.
The OSEFX however, produced a negative Sharpe ratio, as did the remaining 37
funds. Many of these funds still managed to perform better than the index. During the
second period, all the funds produced positive values. 42 out of 54 funds managed to
outperform the market index. The third period again produced a negative Sharpe ratio
for the index. This time, 44 funds were able to earn excess returns, and all the funds,
with the exception of Nordea SMB and Odin Norge, were able to outperform the
market index. The total sample period shows that 52 out of 55, or about 95%, of the

funds outperformed the market.

The Treynor ratios were examined in the same way. Again, the period was broken
down into three time periods. During the first period, 01.01.2000-31.12.2003, again
14 out of 51 funds managed to earn excess return. The OSEFX achieved a negative
value of -0,0107. The remaining 37 funds also produced negative values, but 21 of
these still managed to outperform the market index. During the second period,
01.01.2004-31.12.2006, all the funds produced positive values. 49 out of 54 funds
managed to outperform the market index. During the third period, 01.01.2007-
31.12.2010, the OSEFX again produced a negative Treynor ratio. A majority of funds
were able to outperform the market index, with Danske Invest Norge Vekst, Nordea
SMB and ODIN Norge as the exceptions. 44 out of 55 funds managed to earn excess
return. The total sample period shows that 54 out of 55, or about 98%, of the fund

managers were able to outperform the market.
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Even though, according to figure 7, there is a decline in both the average return of the
funds, and the OSEFX in 2001 and 2008, this is only reflected in the first period for
both ratios. The decline in 2008 is not reflected in the Sharpe and Treynor ratios for
the third period. The reason for this may be that the third period ranges from
01.01.2007-31.12.2010, and thereby also including the period where the market
stabilized.

Applying Jensen’s Alpha tested the mangers’ skills. With the help of this model one is
able to measure whether the manager has a certain skill when it comes to
administering a fund. The Jensen’s measure showed that some fund managers had
skills above those of other managers. Applying the model to an unbalanced dataset
gave results showing that 26 out of 55, or about 47%, of the fund managers had some
sort of fund management skill. It also showed that even though some of the funds
were willing to undertake a higher level of risk, they were not rewarded for it when

compared to other funds.

Applying Jensen’s Alpha to the balanced dataset showed that 26 out of 52, or 50%, of
the fund managers had some sort of fund management skills. The beta values again,
showed that even though some funds undertook higher levels of risk than the market

portfolio, they were not rewarded by higher excess returns compared to other funds.

The Henriksson-Merton and the Treynor-Mazuy models were applied in order to test

for what kind of skills the fund managers’ possess.

The application of the Henriksson-Merton model to the unbalanced dataset showed
that 28 out of 55, or 51%, of fund managers have security selection abilities. In
addition, the model showed that 11 out of 55, or 20%, definitely did not possess
market-timing abilities. When applying the same model to the balanced dataset, the
results were similar. 30 out of 52, or about 58%, of fund managers appear to have
security selection abilities, while 14 out of 52, or about 27%, of funds definitely did

not possess market-timing abilities.

The Treynor-Mazuy produced similar results as the Henriksson-Merton model. In the
unbalanced dataset 29 out of 55, or about 53%, of the funds had positive security
selection abilities, and 11 out of 55, or 20%, of the fund had definite negative market-
timing abilities. Applying the Treynor-Mazuy model to the balanced dataset showed
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that 35 out of 52, or about 67%, of the funds had positive security selection abilities,

and 19 out of 52, or about 37%, had definite negative market-timing abilities.

Jensen (1968) argued that fund managers were not able to outperform the market
index even if one did not include the transactions costs. However, applying different
portfolio evaluation models to this unique Norwegian dataset produced a different
result. According to the results achieved by the Sharpe and Treynor ratios one can
conclude that most of the mutual fund managers have been able to earn higher returns
than the market index. It appears that the market index performed worse than most of
the funds included in this study, contrary to what Malkiel (1995) concluded in his
study. Jensen’s Alpha shows that about 50% of the funds earn excess return, which
implies that around 50% of the fund managers have either security selection abilities,
market timing abilities or just are plain lucky. The application of the Henriksson-
Merton and the Treynor-Mazuy models, all yielding negative gamma values,
confirmed both Treynor and Mazuy’s (1966) and Chang and Lewellen’s (1984)
conclusions that the managers are not able to time the market. But according to this
study, one cannot confirm Chang and Lewellen’s (1984) findings that the fund
managers do not possess security selection skills. Both the Henriksson-Merton model
and the Treynor-Mazuy model produced results that indicate that about 50% of the

fund managers were actually able to select underpriced stocks.
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8.0 APPENDIX

8.1 NORMAL DISTRIBUTION OF THE ERROR TERM

8.1.1 Unbalanced Jensen’s Alpha
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Normal P-P Plot of Regression Standardized Residual
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Normal P-P Plot of Regression Standardized Residual
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Expected Cum Prob

Expected Cum Prob

Expected Cum Prob

8.1.2 Balanced Jensen’s Alpha
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Normal P-P Plot of Regression Standardized Residual
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Normal P-P Plot of Regression Standardized Residual
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Expected Cum Prob

Normal P-P Plot of Regression Standardized Residual
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8.1.3 Unbalanced Henriksson-Merton
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8.1.4 Balanced Henriksson-Merton
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8.1.5 Unbalanced Treynor-Mazuy
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Normal P-P Plot of Regression Standardized Residual

D Variable: DnB NOR Norge Selektiv (lll) - Rf
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Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Nordea SMB - Rf
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Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Storebrand Norge | - Rf
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8.1.6 Balanced Treynor-Mazuy

Normal P-P Plot of Regression Standardized Residual
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Normal P-P Plot of Regression Standardized Residual
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