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ABSTRACT 

Using a survivorship bias free dataset of 57 Norwegian equity mutual funds investing primarily in 

Norwegian equities, I investigate the performance and persistence in the performance of funds 

from January 2003 to June 2013. I examine stock picking skills, as well as market timing abilities 

utilizing traditional single index models as my framework. Furthermore I relax the assumption of a 

constant beta by adding additional information variables to see how the funds perform in both an 

unconditional, as well as a conditional setting. My results suggest there is little evidence of 

Norwegian fund managers possessing stock picking skills when considering net returns. However 

when running regressions on gross returns, the fund managers appear to have some stock picking 

acumen. Moreover this implies fees are too high for active management in Norway. Applying tests 

to uncover if the mean alpha of the low expense quintile of funds is different from the mean alpha of 

the high expense quintile, I find no conclusive evidence of either group of funds outperforming the 

other. When inspecting for market timing abilities, the funds demonstrate positive performance. 

Nevertheless, the accompanying alpha values are severely penalised eradicating most gains headed 

for the individual investor. I find no significant evidence of persistence in the performance of either 

prior “winners”, or prior “losers”.  
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1 INTRODUCTION 

 

1.1 BACKGROUND 

In this paper I scrutinize the performance of Norwegian mutual funds, investing primarily in 

Norwegian equities. I wish to analyse the performance and the persistence in the performance of 

Norwegian mutual equity funds the last ten years or so. Particularly interesting I find it to 

investigate whether or not actively managed funds are able to outperform a passive benchmark 

and/or passively managed funds, justifying their imposed higher fees. Secondly, I want to find out if 

funds performing well do so consistently and, over subsequent periods are able to repeat their 

performance. Most research on mutual funds up to date has been done on the American market, 

especially those funds with data available through the Center for Research in Security Prices 

(CRSP). It should be noted that the American fund market is the largest in the world. However, the 

second largest market, the European fund market has received much less attention, with the 

Norwegian market being almost unexplored.  

The majority of mutual funds on the Oslo Stock Exchange (OSE) are actively managed funds. An 

actively managed fund implies that the manager of the fund aspires to generate returns in excess of 

the market return and its benchmark. Whereas a passively managed fund implies the fund is trying 

to replicate its benchmark, by holding all or some combination of the securities of the benchmark, 

such that the returns are tracked as closely as possible. Hence, the actively managed fund needs to 

deviate from its benchmark in order to beat it. Beating the market by other means than luck 

requires information or skill. A fund manager in possession of such information or skill, or luck for 

that matter, requires compensation. Consequently actively managed funds have higher expenses 

than passively managed funds. 

One of the most popularized theories in finance is the efficient market hypothesis. ((Fama, 1965), 

(Samuelson, 1965)) If the markets are efficient in the semi strong, or strong form, a fund manager 

cannot exploit mispricing in the market and create abnormal returns. However, the market cannot 

always be perfectly efficient; otherwise there would be no incentive for fund managers to embark 

on the costly process of obtaining information. (Grossman and Stiglitz, 1980) As Grossman and 

Stiglitz (1980) eloquently put it, there must therefore be an “equilibrium degree of disequilibrium”. 

Moreover, one can speculate from the Norwegian market being quite small that there is less 
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competition for information than for instance in the U.S. Norway has been less extensively studied 

than the American market, and thus inefficiencies are perhaps more likely to be present. If prices 

are set by irrational investors, anomalies should be easy to identify for a professional fund 

manager. One could accordingly argue that Norwegian mutual fund managers are more inclined to 

do well on the OSE. Furthermore, measuring the performance of Norwegian fund managers is in a 

way like measuring the efficiency of the OSE itself. If the fund managers do not display superior 

performance, it is consistent with the market being efficient. However it is not to be interpreted as 

proof of the market being efficient, it is still very much up for discussion if prices reflect all available 

information.  

Moreover, I am going to conduct my research utilizing traditional models, such as the Jensen 

measure, the Treynor-Mazuy market timing model, as well as the Merton-Henriksson market 

timing model, in spite of their perceived shortcomings. The objective of this study is not to attain 

which fund the individual investor should place his or her savings in. It is rather a general inquiry 

into if investors should accept the higher fees of actively managed funds, compared to the low costs 

of passively managed funds. 

 

1.2 RESEARCH QUESTION 

My research question formally stated is: 

Do actively managed funds outperform a passive benchmark, and/or passively managed funds in 

Norway? 

 

1.3 CONTRIBUTION 

This study will add greatly to the scarce existing literature on mutual fund performance in the 

Norwegian market. It is also meant to be complementary to existing literature such as Qvigstad 

Sørensen (2009), as it takes a slightly different approach, including tests for market timing abilities 

and the application of unconditional and conditional models. I will also do a comprehensive study 

on both net and gross returns, to draw a clearer picture of fund managers’ forecasting abilities. 
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1.4 DELIMITATIONS 

There are numerous types of funds available to the public in Norway; I will be focusing solely on 

Norwegian equity mutual funds, mainly investing in Norwegian equities. Furthermore I have 

chosen to assess performance in the window from January 2003 to June 2013. In other words I am 

only evaluating a small segment of the fund market in Norway, for a limited period of time. 

As a framework, I am assuming that the return of a fund can be adequately expressed by a model in 

which the market return is the only risk factor, a so-called single index model. Moreover I will be 

applying a set of information variables, in order to examine the models in both an unconditional, as 

well as a conditional setting. Even though the proponents of including additional explanatory 

factors, such as in the Fama-French three factor model (1993) or the Carhart four factor model 

(1997), are many, I have chosen to ignore this, and rather take a more traditional approach. 

I will accentuate that this thesis is not meant as a guide for the individual investor which particular 

fund to invest in, but it is rather an investigation of the general picture of the industry. And so no 

consideration has been taken into the investors own transaction costs or taxation, as these would 

be highly individual for different investors in question.  

 

1.5 STRUCTURE 

The rest of the paper is organized as follows. Section 2 will give an introduction to the Norwegian 

mutual fund industry, alongside some key figures, as well as current regulations. Section 3 will be a 

review of relevant literature, with some findings of different papers on mutual fund performance. 

Additionally I will go through different models and methods of assessing fund performance, as well 

as explaining the efficient market hypothesis. Furthermore, I will also give details on my 

information variables, and the issue of survivorship bias. In section 4 I will address the 

methodology, as well as describe the sample construction and other related data topics. Section 5 

will present my hypotheses, along with my findings. Section 6 will be the analysis of the before 

mentioned findings, before my conclusion in section 7. Ultimately, section 8 will give suggestions 

for future research. 
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2 NORWEGIAN MUTUAL FUND INDUSTRY 

 

2.1 KEY INDUSTRY FIGURES 

All mutual funds traded on the OSE, are open-end funds, i.e. investors can buy and sell shares of any 

fund at any time. Before 1982, there was only a single mutual fund on the OSE, and as presented in 

Gjerde and Sættem (1991) the market value of Norwegian equity mutual funds was a meagre 290 

million NOK by the end of 1982. However the number of funds and assets under management came 

to grow rapidly during the 1980s and the 1990s. This trend does not seem to have lost momentum 

coming into the new millennium. The latest reported figures from the end of 2012, is assets under 

management for the total industry at 608 557 million NOK, where 307 446 million NOK of this is 

from equity mutual funds. (SSB, 2013) 

 

FIGURE 1 – AGGREGATED ASSETS UNDER MANAGEMENT (BILLIONS NOK) 
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Essentially the industry is divided into 5 categories of funds: 

• Equity funds, which have to invest at least 80% of their capital in equities. 

• Money market funds, which invest in short term debt securities, typically maturing in less 

than 13 months. 

• Bond funds, which invest in long term debt securities, and bonds, typically maturing in 

more than a year. 

• Combination funds, which can invest in both equities and debt securities. 

• Other funds, funds which does not fall in under any of the other categories. 

In addition these categories can be divided further into several subcategories. The subcategory my 

study focuses on is Norwegian equity mutual funds. As can be seen from the figure, equity funds 

account for around half of the industry, and is steadily rising along with the whole market. 

However, since 2000 there has been a negative flow for Norwegian equity funds. (Qvigstad 

Sørensen, 2009) Investors have decreased the share invested in Norwegian equity funds, and have 

rather sought the diversification benefits associated with equity funds with an international 

mandate1

Furthermore, which can also be seen from figure 1, there seems to be a severe reduction in assets 

under management between 2007 and 2008. This is not due to investors withdrawing their means, 

but because of negative returns in relation to the global financial crisis, almost halving the value of 

the funds at its lowest point.  

. In 1994, 92% of the capital invested in equity funds, were funds with a Norwegian 

mandate, this figure however has drastically decreased to 24% by 2012. Nonetheless, equity funds 

with a Norwegian mandate is still substantial with assets under management estimated around 68 

billion NOK in 2012. (VFF, 2013) 

 

2.2 REGULATIONS 

Most funds in Norway are subject to the same regulations as the rest of Europe, following the 

Undertakings for Collective Investment in Transferable Securities Directives (UCITS). First adopted 

in 1985, the current directive as of 2011 is the UCITS IV. The purpose of the legislation is to provide 

protection for the investors, as well as facilitate different fund products across Europe. If funds do 

                                                             
1 Funds considered here are Norwegian registered funds investing internationally. 
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not abide by the UCITS directive, they are not allowed to be freely marketed across Europe. 

Furthermore, Norway has additional legislation called Verdipapirfondloven (Mutual fund act), 

regulating mutual funds to protect the fund savers. The regulations are similar and complementary 

in many ways, especially when it comes to diversification.  

The UCITS states that a fund must invest in at least 16 different securities, by which one security 

cannot exceed more than 10% of the fund’s total value. Moreover, for single securities accounting 

for more than 5% of the total fund value, these securities aggregated cannot exceed 40% of the total 

fund value. In addition, securities belonging to the same sector have a cap of 20% of the total fund 

value. There is also a rule that UCITS-funds may only invest in securities that are, or within one year 

are expected to be, listed on some authorized market place, e.g. a stock exchange. Furthermore a 

maximum of 10% of the fund value may be invested in securities which are not publicly listed. 

Approved securities include stocks, money market instruments, bonds, shares of other funds, as 

well as derivatives.  

Additionally investing in funds has some tax benefits worth mentioning. Parts of the gain from 

equity funds is tax free, you only pay tax on the gains above the so-called shielding rate. Practically 

this shielding rate will be on the same level as the best interest you can get with your bank. Gains 

above this rate are taxed by 28%, but only when you realize these gains. Similarly, losses are tax 

deductible at the same rate when realized. Furthermore investors have to pay wealth tax 

corresponding to the market value of the investment in the fund at the end of the year, in the year 

which the tax applies. However as implemented in 2007, investors will receive a 15% discount on 

the wealth tax amount of any savings they have in mutual equity funds. Last but not least, in order 

to avoid any double taxation, dividends are not taxed, as well as the funds themselves are exempt 

from taxation. 
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3 THEORY 

 

3.1 LITERATURE REVIEW 

 

3.1.1 FRAMEWORK 

As investing money in the mutual fund industry became increasingly more popular, more and more 

studies have been conducted on portfolio performance. Understanding the substantial contribution 

of the Capital Asset Pricing Model (CAPM), Sharpe (1966), Treynor (1965), Jensen (1968), all 

developed their own models for portfolio performance assessment. Arguably the most significant of 

them is Jensen’s alpha (1968), which is an absolute measure of portfolio performance. Directly 

derived from the CAPM, Jensen’s alpha is still widely used in performance measurement studies. By 

regressing a fund’s returns in excess of the risk free rate of return, on the market’s excess returns, 

Jensen enables the comparison of actual returns versus returns predicted by the CAPM. Although 

Jensen’s alpha is still highly acclaimed, it has also been subject to criticism, none more pronounced 

than that of Roll (1978). Roll emphasizes the fact that, because it is directly derived from the CAPM, 

it is flawed by the same assumptions, mainly that of a directly observable market portfolio. As this 

portfolio should include all investable assets, e.g. real estate, art, human capital, and not merely 

securities, no one is able to know the exact composition of this portfolio. Moreover the estimate of 

the Jensen’s alpha is sensitive to the choice of this portfolio, hence its benchmark. In more recent 

studies, Grinblatt and Titman (1989) as well as Elton et al. (1993), have presented support for this 

criticism, as the alphas in their studies are indeed highly sensitive to the differences in choice of a 

market portfolio. 

Another factor in the Jensen regression widely criticized is the assumption of a constant beta. (Kon 

and Jen, 1978) In a paper published by Fama (1972), he posits that a portfolio manager’s 

forecasting skills can be separated into two categories:  

• Micro forecasting, i.e. forecasting price movements of individual securities. 

• Macro forecasting, i.e. forecasting price movements of the general stock market. 
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In other words, according to Fama (1972), a portfolio manager can deliver superior performance to 

that of the market either through his stock picking skills, his market timing abilities, or both. 

Jensen’s alpha however, is only an estimate of the manager’s micro forecasting skills. Consequently, 

successful macro forecasters who are able to correctly predict the fluctuations of the general stock 

market, and adjust their portfolio beta accordingly, will not be acknowledged by the Jensen 

measure of performance. (Grinblatt and Titman, 1989) In any case, Jensen (1968) argues that the 

implications of using a constant beta estimate, when market timing abilities seem apparent, would 

be a downward biased beta estimate and an upward biased alpha estimate. And so, he suggests that 

successful market timing would be reflected in the form of a higher alpha estimate. On the contrary, 

Grant (1977) found evidence claiming the beta estimate would be upward biased, with the alpha 

estimate downward biased in the presence of market timing. As a consequence of these 

discrepancies, several methods of measuring market timing abilities have been formed. Treynor 

and Mazuy’s (1966) proposed solution is to add a squared term of the excess market return, to the 

standard index model, making the Security Characteristic Line (SCL) non linear instead of linear. In 

this manner, the model tries to capture the technique a successful market timer uses where they 

will increase their portfolio beta in bull markets and decrease their portfolio beta in bear markets, 

resulting in a non linear SCL as an outcome. Merton and Henriksson (1981), as well as Henriksson 

(1984) alone, developed their own option-based approach similar to that of Treynor and Mazuy 

(1966). With the difference that rather than adding a squared term of the excess market return to 

the standard index model, Merton and Henriksson opted to add an indicator variable to interact 

with a term consisting of the excess market return. I will come back to these models later in the 

section.  

In more recent studies, the assumption of a constant beta is relaxed through allowing the beta 

estimate to vary with some predetermined information variables. Ferson and Schadt (1996) are 

responsible for conceiving the concept, with the intuition being that the required return of 

securities and bonds to some degree are time varying and predictable by considering variations in, 

for instance, interest rates, dividend yields, quality spreads in the corporate bond market.  

Yet another area of criticism towards Jensen’s study (1968) is the omission of non surviving funds 

and the resulting effects, also known as survivorship bias. (Ippolito, 1989) Among others, Malkiel 

(1995) addresses the fact that it is recurrently the successful funds that survive, whereas the less 

successful funds tend to disappear from the market. Consequently, studies measuring returns of 

merely surviving funds, will typically overestimate the performance as a whole. 
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In spite of its perceived flaws, Jensen’s regression for estimating alphas is still one of the most 

utilized methods for measuring portfolio performance. (Bodie et al., 2009) Many papers have tried 

to develop better methods in terms of not assuming a constant beta, but come up short. Grinblatt 

and Titman (1989, performed a study assessing fund performance employing both Jensen’s model, 

as well as the Treynor and Mazuy model; their conclusion was that the former provides just as 

relevant results as the latter. 

 

3.1.2 FINDINGS IN THE U.S. MARKET 

It was in the American market the pioneers of portfolio performance measurement conducted their 

studies. Although there have been numerous studies on the topic since the 1960s, the verdict in 

which fund managers in reality do possess micro- or macro forecasting abilities, is still out. No 

conclusive evidence in favour of fund managers’ acumen was uncovered in Jensen’s- (1968), 

Treynor and Mazuy‘s- (1966), nor Henriksson’s (1984) studies. Jensen (1968) was only able to find 

a single statistically significant positive fund, out of 115 in his study. Similarly, Treynor and Mazuy 

(1966) discovered one out of 57 funds demonstrating statistically significant market timing ability. 

Almost twenty years later Henriksson (1984), utilizing his own model, was able to find 3 out of 116 

funds presenting significant macro forecasting skills.  

A few years later, Ippolito (1989), was able to identify 12 out of 143 funds in the period 1965 to 

1984 in his sample with significantly positive alphas. This evidence pointed towards a handful of 

fund managers actually demonstrating superior stock picking skills, but was later discarded in an 

article by Elton et al. (1993). In their article, they correct for the fact that Ippolito (1989) used a 

faulty S&P 500 benchmark when examining funds investing in non S&P 500 stocks, concluding with 

the findings in fact being reverse. Furthermore, Lee and Rahman (1990) also found some evidence 

of micro forecasting skills, as well as presenting significant findings of market timing abilities in 17 

out of 93 funds in their sample. However, quite the opposite, Goetzmann, Ingersoll, and Ivkovic 

(2000) utilizing an adjusted Merton and Henriksson model, find no proof of market timing abilities 

among American mutual fund managers. And so no consensus has been reached on the subject.   

The early studies directed their attention to investigating if fund managers possessed some micro- 

or macro forecasting abilities whatsoever. In later years though, academics have extended this 

investigation in order to examine if there is any persistence in the performance. The phenomenon 

of “hot hands”, in which a fund manager is able to outperform its benchmark in consecutive periods, 
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has received much attention. Especially in the American market has there been carried out many 

studies on the topic. Grinblatt and Titman (1992) has presented evidence where they claim there is 

in fact persistence among good performers. Conversely, Carhart (1997) documents persistence 

among bad performers, suggesting there is a contrary “cold hands” phenomenon. Malkiel (1995) 

has been able to corroborate both phenomena, presenting evidence of persistence both among 

good and bad performers.  

 

3.1.3 FINDINGS IN THE EUROPEAN MARKET 

Even though the literature on fund performance in the U.S. is ever so large and expanding, the 

studies on the European market are relatively few. In any case, also in Europe the ruling on fund 

managers’ abilities is yet to be decided on. Comparable to the American market, past studies exhibit 

varied results of managers’ stock picking skills. In the UK market, Blake and Timmermann (1998) 

present underperformance relative to the market, whereas in the Italian market, Cesari and Panetta 

(2002) found insignificant alphas net of expenses, but significantly positive alphas gross of 

expenses. Conducting a much broader study on several of the largest European fund markets, Otten 

and Bams (2002) report mixed results for the different countries, yet on average evidence of 

outperformance in favour of the fund managers. Although German fund managers could not 

generate mean positive alphas net of expenses, the other countries in the study, The Netherlands, 

France, Italy, and the UK, exhibit positive aggregate alphas when considering net returns. However 

only for the UK fund managers were the alphas statistically significant. For the Danish market, 

Christensen (2005) has conducted a study on Danish mutual funds between 1996 and 2003, finding 

neutral performance among the funds. 

In terms of macro forecasting abilities, Cesari and Panetta (2002) could not find any evidence of 

fund managers possessing market timing abilities in the Italian equity or bond market. Similarly, 

Christensen (2005) concludes that funds in Denmark display no market timing abilities, as almost 

all timing coefficients in the Treynor and Mazuy, as well as the Merton and Henriksson model are 

insignificant throughout both studies. 

In their efforts to unearth performance persistence among European funds, Otten and Bams (2002) 

reveal evidence of persistence in the UK fund market, alongside weak evidence of persistence in the 

German, French, and Italian markets. Although in the latter cases, the authors believe this is due to 

the relatively small sample sizes of funds in these countries. However, the result of persistence in 
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the UK market is substantiated by Blake and Timmermann (1998). For the Danish market on the 

other hand, the outcome is yet again insignificant according to Christensen (2005). 

 

3.1.4 FINDINGS IN THE NORWEGIAN MARKET 

Studies concentrating on the Norwegian mutual fund industry are very scarce, to say the least. The 

first substantial contribution I have been able to find is the paper by Gjerde and Sættem (1991). 

They evaluate the performance of Norwegian mutual funds in the period 1982 to 1990, utilizing the 

models of Jensen, Treynor and Mazuy, as well as Merton and Henriksson. They find limited 

evidence of fund managers in the Norwegian market having stock picking skills. Nonetheless all 

funds appear to outperform the market in the years 1982 to 1984, after these years however, 

typically the observations were below the market index benchmark value. On the other hand, they 

did find evidence of Norwegian fund managers possessing positive market timing abilities, with 

several funds displaying significant market timing coefficients. The authors do however express 

some concerns about the instability of the results, with a declining trend of being able to 

outperform the market. 

A paper by Che, Norli and Priestley (2009), examining performance persistence among individual 

investors, is able to uncover that some investors in fact do exhibit persistent superior performance. 

Correspondingly, Qvigstad Sørensen (2009) tries to investigate if the same is true for Norwegian 

mutual funds, but unlike Che et al. (2009), he is not able to find decisive evidence of persistence. In 

fact Qvigstad Sørensen (2009) concludes, after examining Norwegian fund managers’ stock picking 

skills: “a blindfolded monkey throwing darts at Dagens Næringsliv’s (Norway’s equivalent to the 

Wall Street Journal) financial pages could select a portfolio that would do just as well as one 

carefully selected by experts”. In any case, after controlling for the factors in the Fama and French 

three factor model, he finds no significant evidence of risk adjusted abnormal performance for an 

equal weighted portfolio of mutual funds in the Norwegian market. 
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3.2 METHODS FOR PERFORMANCE MEASUREMENT 

 

3.2.1 CAPM AND RELATIVE PERFORMANCE MEASURES 

One way of assessing portfolio performance is to compare the returns of different portfolios with 

nearly the same investment strategies and risk characteristics. One could simply rank the portfolios 

based on their performance without adjusting for the different levels of risk, and then compare 

them to one another in order to evaluate their relative performance. The drawback of this method 

is that unless one can find a truly similar peer group, with the same levels of risk as the portfolio 

under scrutiny, the ranking system could turn out misleading. (Bodie et al., 2009) Consequently, 

academics have tried to come up with alternative schemes to assess performance that will 

adequately estimate the performance of a portfolio when adjusting for the portfolio’s level of risk. 

The most path breaking model is of course the CAPM, developed from papers by Sharpe (1964), 

Mossin (1966), and Lintner (1965): 

𝐸(𝑟𝑖)  =  𝑟𝑓 +  𝛽𝑖�𝐸(𝑟𝑚)−  𝑟𝑓� 

EQUATION 1 

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

𝑟𝑓 is the risk free rate of return. 

𝛽𝑖  =  𝐶𝑜𝑣(𝑟𝑖,𝑟𝑚)
𝑉𝑎𝑟(𝑟𝑚)  is the beta of fund I with respect to the market portfolio. 

𝐸(𝑟𝑚) is the expected return of the market portfolio. 

After the CAPM was established, Sharpe (1966), Treynor (1966), and Jensen (1968), all developed 

their own models for estimating the risk adjusted performance of a portfolio based on the mean-

variance criteria. Their studies elicited a massive expansion in the performance measurement 

literature, bringing the mutual fund industry to much inspection. Derived directly from the CAPM, 

Treynor (1966) developed a risk measure where he compares the average return of a portfolio in 

excess of the average return of the risk free rate, with the portfolio’s systematic risk, its β.  
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𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =  
��̅�𝑝 −  �̅�𝑓�

𝛽𝑝
 

 EQUATION 2 

Comparing the Treynor measures of various portfolios, it could be used as an indication of their 

relative performance against each other. A weakness of the measure though, is that the beta only 

reflects the systematic risk. Furthermore, the measure does not shed any light on the portfolio’s 

absolute performance, only the relative performance compared to other portfolios. However, not 

long after Treynor published his paper, Sharpe (1966) brought forward his own alternative reward 

to volatility measure. The Sharpe ratio measures the portfolio’s risk by the standard deviation of 

returns, σ, which acts as a measure of total risk.  

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =  
��̅�𝑝 −  �̅�𝑓�

𝜎𝑝
 

EQUATION 3 

The difference between the Treynor measure and the Sharpe ratio is that where the Treynor 

measure only captures the market risk which a portfolio is exposed to, the Sharpe ratio includes 

both the market risk as well as the firm specific risk. In the case of a poorly diversified portfolio, 

these two different ways of capturing risk, may well lead to different portfolio rankings. (Bodie et 

al., 2009) Despite the Sharpe ratio appearing to be an improvement of the Treynor measure in 

regards to evaluating risk, it still suffers from the same flaw as the Treynor measure in terms of not 

measuring absolute performance.  

 

3.2.2 JENSEN’S ALPHA 

In contrast to the Treynor measure and the Sharpe ratio, and a trailblazer as such, is Jensen’s alpha 

(1968), which is a measure of absolute performance. Jensen’s alpha, α, is an estimate of the 

abnormal return, and a parameter used to evaluate a fund manager’s stock picking skills. The 

formal Jensen regression is as follows: 

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 +  𝛽𝑖�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡� + 𝜀𝑖,𝑡 

EQUATION 4 
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The alpha can take on both positive and negative values, to imply out- or underperformance 

respectively. Similarly, the Treynor measure and Sharpe ratio both require positive alphas, to 

display superior performance relative to the market. Since Jensen published his study, his alpha 

parameter has been the most commonly utilized estimate in order to assess portfolio performance. 

(Bodie et al., 2009) Derived directly from the CAPM as well, with the excess return of the market as 

the only factor, Jensen’s model allows the estimated regression intercept to be higher or lower than 

the origin. (Jensen, 1968) A positive intercept, i.e. alpha, indicates that a portfolio manager is 

capable of generating abnormal returns through superior stock picking skills. Conversely, a 

negative intercept indicates that the manager is underperforming relative to the market.  

Graphically one could illustrate Jensen’s alpha by comparing the excess return of a fund to the 

Security Market Line (SML), as shown in figure 2. The excess return is on the y-axis, whereas the x-

axis is labeled with the β, in order to display the expected rate of return as a function of its 

systematic risk. The pertaining alpha value is then the distance between a portfolio’s observed 

excess return and the SML. (Bodie et al., 2009) 

 

FIGURE 2 – GRAPHICAL ILLUSTRATION OF JENSEN’S ALPHA IN RELATION TO THE SML 

 

 

 

Being the most widely used portfolio performance measure notwithstanding, also Jensen’s alpha 

has its shortcomings. As levering the portfolio can straightforwardly scale the alphas up, the alphas 
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themselves cannot be used for portfolio ranking purposes. In other words, a higher alpha does not 

necessarily imply a higher Treynor measure. (Bodie et al., 2009) 

 

3.2.3 ALTERNATIVE PERFORMANCE MEASURES 

Even though the abovementioned measures are highly praised, others have developed them further 

in search of improvements. An inherent disadvantage of the Sharpe ratio is that it treats upside 

volatility the same as downside volatility. For instance, high outlier returns could have the effect of 

increasing the standard deviation, i.e. the denominator, more than the value, i.e. the numerator, 

thereby lowering the value of the Sharpe ratio. Hence for some positively skewed return 

distribution, one could in fact increase the ratio by removing some of the largest positive return 

observations. This is illogical, as any rational investor welcomes large positive returns. Therefore 

the Sortino ratio was developed. It is similar to the Sharpe ratio, except it only penalises downside 

risk. This is achieved by setting some minimum accepted return, and punishing only the deviations 

falling short of this predetermined return.  

𝑆𝑜𝑟𝑡𝑖𝑛𝑜 𝑟𝑎𝑡𝑖𝑜 =  
�̅� − 𝑀𝐴𝑅
𝐷𝑅

 

EQUATION 5 

�̅� is the average realized return on the portfolio. 

MAR is the minimum accepted return. 

DR is downside risk, i.e. downside deviation. 

However both the Sortino- and the Sharpe ratio suffer from the same problem. The numerical 

values of the two ratios are relatively difficult to interpret by themselves. Because of this, Leah and 

Franco Modigliani (1997) decided to derive a new metric based on the Sharpe ratio, the M2-

measure. Basically they transform the Sharpe ratio into a differential return, which can be 

compared to some benchmark index portfolio, i.e. the market. By increasing or decreasing the share 

of the risk free asset that a portfolio holds, it can make the volatility equal to that of the market, and 

thus compare the returns of the two portfolios. This could be expressed as the difference of the 

Sharpe ratios of the portfolio and the market, multiplied by the standard deviation of the market. 

(Bodie et al., 2009) 
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𝑀2  =  �𝑆𝑝 −  𝑆𝑚�𝜎𝑚 

EQUATION 6 

This measure has the advantage that it is in units of percent return, and thereby drastically easier to 

interpret.  

 

3.2.4 MARKET TIMING ABILITY 

Fama (1972) was the first one to point out that a portfolio manager can outperform the market in 

more ways than one. Not only through superior stock picking skills, but also through exhibiting 

market timing abilities. Principally there are two ways in which this can be achieved: 

• By adjusting the equity weights of the portfolio, relative to money market instruments. 

• By adjusting the beta of the portfolio through modifying holdings in high and low beta 

securities in order to successfully time the fluctuations in the market. 

Quintessentially, it revolves around adjusting the portfolio’s exposure to the market, in anticipation 

of market movements. (Elton et al., 2012) 

One method of investigating if a fund manager has any market timing intention is to run a 

regression on the return series of the fund and the market at various time periods. If the fund 

manger attempts to engage in market timing, the beta will be non-stationary, whereas a fund 

manager who does not attempt to engage in market timing will have a constant beta. (Elton et al., 

2012) Although it may sound straight forward, dividing the time period into several sub periods 

and measuring the betas thereafter, comes with some caveats. As discussed by Kon and Jen (1978), 

the betas for each sub period will still be stationary for that certain period. Furthermore, this 

procedure would merely tell us if the beta estimates differ from each other, it gives little insight into 

if these market timing intentions are successful. In an attempt to address these issues, Treynor and 

Mazuy (1966) launched their model derived from the CAPM to evaluate market timing.  

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 +  𝛽𝑖�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡� + 𝛾𝑖�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�
2 + 𝜀𝑖,𝑡 

EQUATION 7 

By adding a squared term of the excess market return to the standard linear index model, the new γ 

(gamma) coefficient estimates market timing ability. Moreover the intercept term is still in play to 
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measure stock picking skills, just as in Jensen’s regression (1968), and so the model considers both 

categories of forecasting skills. A fund manager exhibits market timing acumen if this parameter is 

positive, as this will make his fund characteristic line steeper as the excess market return is 

increasing, and the line flatter as the excess market return is decreasing, illustrated in figure 3. 

 

FIGURE 3 – FUND CHARACTERISTIC LINE FOR A MARKET TIMER VERSUS A NON-MARKET TIMER 

 

 

Merton and Henriksson (1981) introduced a similar model, however with a more option based 

approach. Later Henriksson (1984) alone developed the model and its differences from the Treynor 

and Mazuy model further. Rather than adding a squared term of the excess market return, he 

introduced an indicator variable to interact with the excess market return, taking the value of 1 if 

𝑟𝑚  >  𝑟𝑓, and 0 if 𝑟𝑚  ≤  𝑟𝑓. 

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 +  𝛽𝑖�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡� + 𝛾𝑖�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�𝐷 + 𝜀𝑖,𝑡 

EQUATION 8 

Merton and Henriksson interpret the timing ability as a put option on the market portfolio with 

exercise price equal to the risk-free rate, so that the return from market timing ability; 

𝑚𝑎𝑥�0,− �𝑟𝑚,𝑡 −  𝑟𝑓,𝑡��, is the payoff from the put option. (Cesari and Panetta, 2002) In bull 

markets, the portfolio beta is β + γ, whereas in bear markets, it is simply β, therefore the former 
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beta should be greater than the latter implying more exposure to the market in “good times”. 

Additionally, just as the Treynor and Mazuy model, this model also includes the intercept term with 

the same interpretation as in the Jensen regression. Hence, in many ways these two models may be 

seen as improvements of Jensen’s model, as both micro- and macro forecasting abilities are 

accounted for.  

 

3.2.5 PERFORMANCE PERSISTENCE 

In more recent studies, academics have gone one step further than just investigating if fund 

managers possess micro- and/or macro forecasting abilities; the topic of persistence in 

performance has been explored with various methods. The topic at hand is if a fund manager who 

has outperformed its benchmark is able to do so in subsequent periods. Oppositely, researchers are 

equally curious to investigate if underperforming funds continue in the same fashion as well.   

Hendricks et al. (1993), argues that significant autocorrelation in a mutual fund’s returns, implies 

persistence in the returns. A different approach developed by Goetzmann and Ibbotson (1994), 

later pursued by Malkiel (1995), is to define winning or losing funds based on their performance 

over a calendar year being higher or lower, respectively, than the median return. Utilizing the 

median return as the benchmark, the likelihood of a winning fund continuing to be a winner, or a 

losing fund continuing to be a loser, should be 0.5 if there is no persistence present. A random 

variable, representing the number of winning or losing funds, therefore has a binomial distribution. 

With a sufficiently large sample, this distribution could be displayed as a normal distribution with a 

mean of 0, and a standard deviation of 1. In his paper, Malkiel (1995) then proceeds to test whether 

the likelihood of continuing to be a winner or a loser is significantly different from 0.5, in order to 

check for persistence. 

Furthermore, Blake and Timmermann (1998) advocate a third method for measuring persistence in 

performance. By identifying the abnormal returns for the funds in their sample over a period of the 

previous two years, they split their sample into quartiles by ranking them according to 

performance. They then proceed by creating two equally weighted portfolios, one consisting of the 

best performing quartile and one consisting of the worst performing quartile. Furthermore the two 

portfolios are held for one month, before rebalancing again based on the same procedure. Finally 

after having generated a time series for each of the portfolios, they run them through a Jensen 

regression, expecting the portfolio comprising of the prior best performing funds to deliver a 
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positive alpha, and the portfolio comprising of the prior worst performing funds to deliver a 

negative alpha, in order to confirm persistence. On a different note, but similarly, Otten and Bams 

(2002) mimic the approach of generating a time series of returns for two equally weighted 

portfolios, with the difference that they base their ranking of the funds’ prior performance on the 

preceding twelve months’ absolute, instead of abnormal returns. 

 

3.3 EFFICIENT MARKETS 

One of the most important and debated theories in all the social sciences is the Efficient Markets 

Hypothesis (EMH), developed by Samuelson (1965) and Fama (1965). The EMH states that market 

prices reflect all available information. Hence, the prices of securities are always correct; this 

should make it impossible for an investor to outperform the market after risk adjustment. (Bodie et 

al., 2009) If the markets are efficient, Henriksson (1984) discusses in his paper that fund managers 

will not be able to display either micro- or macro forecasting abilities, and so they should pursue 

passive strategies with no aspiration to outperform the market.  

In somewhat more modern theory however, market efficiency is not as unequivocal, it is typically 

divided in degrees of information (Malkiel and Fama, 1970): 

• Weak form efficiency, i.e. reflects all market information, past prices have no effect on 

future prices. Thus technical analysis cannot be used to beat the market, however 

fundamental analysis has some potential. 

• Semi strong form efficiency, i.e. reflects all publicly available information. Meaning that 

neither technical nor fundamental analysis can be used to beat the market, only information 

not publicly available may help the investor gain abnormal returns. 

• Strong form efficiency, i.e. reflects all information, both public and private. Even insider 

information is useless in terms of generating abnormal returns, as all possible information 

is accounted for in the stock price. 

The theory of efficient markets has received much attention and criticism, the most pronounced by 

academics studying behavioural finance. Particularly the notion of humans being fully rational 

creatures, especially in the presence of money and investment decisions is disputable.  Numerous 

market anomalies and biases have been documented, uncovering arbitrage opportunities which are 
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not reconcilable with the EMH.  Some issues the EMH has a tough time explaining are stock market 

crashes and bubbles, irrational exuberance (Shiller, 2000), overreaction (Bondt and Thaler, 1985), 

overconfidence (Barber and Odean, 2001), loss aversion (Kahneman and Tversky, 1979), 

psychological accounting (Tversky and Kahneman, 1981), herd behaviour (Huberman, 2001) etc.  

Grossman and Stiglitz (1980) take an extreme approach, arguing that perfectly efficient markets are 

an impossibility, because if markets are efficient there is no gain in collecting information, thus no 

reason to trade, in turn markets will eventually collapse.  Nevertheless they introduce a modified 

theory, in which information is costly, and investors will only undertake collecting this information 

if there are sufficient opportunities for profit, i.e. inefficiencies in the market to compensate the 

investors. Those investors who are willing to engage in this costly gathering of information will 

reap the “economic rents” from being informed as opposed to those who are uninformed. (Lo, 2007) 

But who is paying these rents? Black (1986) discusses it is the noise traders, individuals trading on 

what they believe is information, but in truth, is simply noise. The theory of efficient markets with 

costly information has later been corroborated by Grinblatt and Titman’s (1989) study on fund 

performance.  

 

3.4 UNCONDITIONAL AND CONDITIONAL MODELS 

A fundamental assumption when utilizing an unconditional Jensen regression is that the risk level 

remains constant over time. (Kon and Jen, 1978) Although Jensen assumes in his model that the 

mean variance criterion holds, in truth the means and variances could change over time. (Bodie et 

al., 2009) To check if risk levels remained constant, Jensen (1969) split his sample period into two 

sub periods, and then proceeded by examining the correlation between the beta estimates of the 

two sub periods. Finding the correlation between the betas to be 0.74, he deemed as sufficient 

evidence of the risk levels being stationary. Similar procedures were pursued by Ippolito (1989), as 

well as Malkiel (1995), both documenting results of strong correlation between betas of subsequent 

periods, substantiating Jensen’s assumption. This procedure however, could be a misspecification. 

Kon and Jen (1978) discuss in their paper, that dividing the sample period into several time periods 

will still have the same assumption of a constant beta in the subsequent smaller time periods. 

Moreover Campanella (1972) finds evidence for non stationary mutual fund risk levels in his 

research.  
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Therefore Ferson and Schadt (1996), alongside Chen and Knez (1996) advocate the use of a 

conditional model, in which the beta estimate is allowed to vary over time. Ferson and Schadt 

(1996) go as far as to blame underspecified market timing models for the apparent lack of 

forecasting abilities among fund managers, as the time variation in risk levels is overlooked. The 

suggested method of adding some predetermined information variables to Jensen’s  unconditional 

regression is employed in studies such as Dahlquist et al. (2000), Otten and Bams (2002), as well as 

Cesari and Panetta (2002), if only with minor differences in which variables they choose to include. 

When specifying the conditional model, 𝑍𝑡−1 is a vector of some lagged predetermined instruments. 

Assuming that the variation in beta can be captured by a linear relation to the conditional 

information variables, the beta could be expressed as: 

𝛽𝑖,𝑡  =  𝛽𝑖,0 + 𝛽𝑖′𝑍𝑡−1 

EQUATION 9 

Applying this to a standard single index model, the conditional Jensen regression becomes: 

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 + 𝛽𝑖,0�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�+  𝛽𝑖′𝑍𝑡−1�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�  +  𝜀𝑖,𝑡 

EQUATION 10 

This new conditional model of the Jensen regression, does not only use the market excess return as 

an explanatory variable, but also a set of instruments which, as documented in several studies, have 

the ability to indicate security returns and risks over time. In their pioneering study, Ferson and 

Schadt (1996) decided on five different information variables: 

• The lagged level of the one-month Treasury bill yield. 

• The lagged dividend yield of the CSRP value weighted NYSE and AMEX stock indices. 

• A lagged measure of the slope of the term structure. 

• A lagged quality spread in the corporate bond market. 

• A dummy variable for the month of January.  

These information variables should be publicly available. Similar variables have been discussed as 

stock market indicators as early as Dow (1920). However, when Ferson and Schadt (1996) test for 

significance of their information variables, they find that the two last variables are insignificant in 

terms of having some predicting power for the variations in beta. The first three variables on the 

other hand appear to be significant.  
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3.5 SURVIVORSHIP BIAS 

A mutual fund which is willing to accept higher risk will have a higher probability of failure. In the 

case where such a fund takes on higher risk and outperforms the market, it will most likely survive, 

this implies the fund took a large bet and won. Conversely other funds taking large bets, but not 

“winning”, will lose popularity, become defunct and disappear from the sample. This will lead to a 

bias were the highest performers are the only survivors, hence the survivorship bias. 

The survivorship bias issue is a problem in many early studies of performance measurement, 

pointed out by Malkiel (1995). Commonly the datasets utilized would include only funds in 

existence at the time of the study. A valid argument of course, is that an investor has little interest in 

funds which he cannot invest in. Nonetheless the bias arises due to the fact that it is typically not 

random which funds cease to exist, more often than not it is the funds with the poorest track 

records. In turn, these funds become increasingly more difficult to sell; consequently the funds 

become obsolete, either through abolishing the fund all together or merging it with another fund. 

The latter case is usually the procedure of companies operating several funds, and so it is able to 

bury a fund’s poor track record, yet possibly still keep its customers by merging it with one of its 

more successful funds. The consequence of not considering inactive funds in a study will therefore, 

in some cases, be significantly overstated aggregate returns.  

 

3.5.1 CREATION BIAS 

While the survivorship bias is more and more recognized in performance studies, it also has a less 

known cousin, the creation bias. It is a bias more particular for funds, than the stock market in 

general, and explains mutual fund management behaviour well. Large companies managing several 

funds will use a technique when introducing new products to the market, utilizing “incubator” 

funds. Characteristically, these companies will start a number of diminutive new equity mutual 

funds, with in-house managers. Each manager will be allocated some small amount of seed money 

to aggressively pursue their strategies, and then they will be evaluated after some predetermined 

time frame, e.g. two years. The funds with a successful record at the end of the period will be made 

public and marketed with complete outperforming records from inception, whereas the losing 

funds will be discontinued silently. 
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4 METHODOLOGY AND DATA 

 

4.1 DATA DESCRIPTION AND SAMPLE CONSTRUCTION 

I have collected my fund data from the Bloomberg Terminal. The data covers the period from 

January 2003 to June 2013, and my intention is to create a sample free of survivorship bias. This is 

important as many international studies suggest there is evidence that funds do not exit the sample 

randomly, but it is rather the worst performing funds that become obsolete. (Malkiel (1995), Brown 

et al. (1992)) 

In their paper, Cesari and Panetta (2002), accentuate that in order to make a meaningful study the 

funds need to be classified into a homogenous category. Moreover, the Oslo Stock Exchange 

classifies mutual funds with regard to the investment universe, and categorizes equity funds in the 

following four groups: 

1. Norwegian equity funds 

2. Norwegian/international equity funds 

3. International equity funds 

4. Sector equity funds 

I have chosen to consider only group 1, Norwegian equity funds, and disregard any funds investing 

in international equities as the benchmarks utilized in this study would be inaccurate in said cases. 

Hence making it complicated to consistently adjust for risk exposure, and in turn difficult to gauge 

whether performance is due to allocation decisions not related to stock picking skills. Furthermore 

I have restricted my sample to funds domiciled in Norway and trading in Norwegian Kroner (NOK). 

The inclusion of foreign funds or funds trading in foreign currency, could bias the results as a 

consequence of exchange rate development and/or different tax systems in the respective 

countries. Additionally the funds have to comply with the EU directives set forth in UCITS, removing 

any Special Funds2

Since my data consists of monthly returns over roughly a ten and a half year period, the maximum 

number of observations for any fund in my sample is 125. I include any fund with at least a two year 

 applying strategies not following UCITS-regulations. 

                                                             
2 Special Funds, are funds with different guidelines for investing and diversification. E.g. a fund allowed 
investing up to 50% of the fund’s value in a single security. 
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return period, thus a minimum of 24 observations, resulting in a sample of 57 domestic equity 

mutual funds. On average my funds’ return series contain 116 observations. This is similar to Otten 

and Bams’ (2002) procedure of limiting the sample. Fama and French (2010) leave out any funds 

not yet established five years before their sample ends. In my case, this would induce survivorship 

bias in the dataset, and defeat my purpose of creating a sample free of survivorship bias. However 

the advantage of requiring a higher minimum number of observations is to avoid a number of funds 

with short return histories. The fund with the fewest observations in my sample consists of 29 

observations, an issue arising is that this could lead to my regression being imprecisely estimated.  

My selection criteria as described above are indeed extensive, but necessary in order to obtain an 

accurate understanding of fund performance. It is considered a great advantage to evaluate a 

standardized sample. Table 1, reports the number of funds meeting the requirements of my final 

sample. Although complying with the criteria, for 20 of the funds, there were no workable returns 

in Bloomberg, and so they were disregarded. 

 

TABLE 1 – DESCRIPTION OF FUNDS IN THE FINAL SAMPLE 

Selection criteria Number of funds 

Market status: Active, Inactive 

Geographic focus: Norway 

Country of domicile: Norway 

Currency: NOK 

Asset class focus (Holdings based): Equity 

Geographic focus (Holdings based): Norway 

Data available 

439347 

374 

271 

268 

81 

77 

57 

 

 

4.2 COMPUTATION OF RETURN SERIES 

I employ monthly Net Asset Values (NAV) of each fund to calculate monthly return series. I have 

computed both arithmetic and geometric return series. Conventionally geometric return series are 
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to be preferred over arithmetic in terms of evaluating historical figures, as they give a more 

conservative estimate. Accordingly also in this study geometric return series will be used. 

𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑟𝑒𝑡𝑢𝑟𝑛𝑡  =  ln �
𝑁𝐴𝑉𝑡
𝑁𝐴𝑉𝑡−1

� 

EQUATION 11 

Where NAV = Net Asset Value, and ln is the natural logarithm. 

However I have utilized the arithmetic returns in order to create a base date index for each fund. 

With each of the indices beginning at 100, this is to get a better sense of what return the various 

funds have created over the sample period. The same procedure is applied to the benchmark 

indices. 

𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑟𝑒𝑡𝑢𝑟𝑛𝑡  =  
𝑁𝐴𝑉𝑡
𝑁𝐴𝑉𝑡−1

 − 1 

EQUATION 12 

The base date index is then computed as: 

𝐼𝑛𝑑𝑒𝑥𝑡  =  𝐼𝑛𝑑𝑒𝑥𝑡−1(1 + 𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑟𝑒𝑡𝑢𝑟𝑛𝑡) 

EQUATION 13 

 

4.3 BENCHMARK 

I am conducting this study using the CAPM-framework, and so I require a proxy for the market 

portfolio. Roll (1978) criticizes that it is very difficult to find the “true” market portfolio, covering all 

tradable assets in the market, and thus it can become complicated to separate portfolio 

performance from benchmark inefficiencies. Needless to say, the choice of benchmark is not 

innocuous in regard to the results. Luckily, in this study, the investment opportunities of the fund 

managers do not span the entire investment universe, but are restricted to Norwegian securities 

listed on the Oslo Stock Exchange. Most of the funds under scrutiny have listed the Oslo Stock 

Exchange Mutual Fund Index (OSEFX) as their benchmark. This index has to comply with the 

diversification requirements of the UCITS-regulation. By law, Norwegian equity mutual funds have 

to spread out their investments in a minimum of 16 companies, additionally the weight in any stock 
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cannot exceed 10% of the fund’s NAV. Furthermore the equity proportion of Norwegian equity 

mutual funds must be a minimum of 80%, and so up to 20% of the funds’ assets can be invested in 

non-equity holdings. However, since all of the funds have some all-equity index as a benchmark, the 

funds’ investments usually consist of a relatively low proportion of non equity holdings. Jensen 

(1968) argues that funds are rarely fully invested; his findings reveal that on average the funds in 

his sample held approximately 2% of their assets in cash. Subsequently, Jensen added the product 

of this non equity proportion and the risk free rate of return to his alpha estimates. I will not be 

pursuing the same method, as unlike Jensen’s study I will be conducting tests not only on stock 

picking skills, but also on market timing abilities. Seeing as a non equity holding most likely is used 

to adjust the portfolio beta, in turn capitalizing on correct market forecasts, I believe my market 

timing tests will be sufficient to capture any anomalies.  

Another issue arising concerning this study is the decision to utilize a single index model or a 

multifactor model. In early studies of performance measurement, Treynor-Mazuy (1966), Jensen 

(1968), Henriksson (1984) among other highly acclaimed studies, all used merely one risk factor in 

their models. They believed, and proved with quite some praise, that variations in the market 

return are able to relatively accurately explain variations in security returns. However, since Fama 

and French (1993) along with Carhart (1997) presented the results of their multifactor models, 

many academics have pursued measuring fund performance with both single factor and multifactor 

models. Fama and French (1993) suggest including two additional factors alongside the market 

return, namely the small minus big (SMB), and the high minus low (HML) factors. The SMB factor is 

the returns of securities with a small market capitalization minus the returns of securities with a 

big market capitalization, whereas the HML factor is the returns of securities with a high book-to-

market ratio minus the returns of securities with a low book-to-market ratio. Carhart (1997) 

extends this three factor model, with an additional momentum factor, in the industry known as 

monthly momentum (MOM), to construct his four factor model.  

These multifactor models, have in addition to the single factor model, been applied in more recent 

studies on performance measurement, for instance in Otten and Bams (2002) as well as Cesari and 

Panetta (2002). However there are also numerous papers disregarding the multifactor models, 

solely using variations of the single index model, e.g. Malkiel (1995), Ferson and Schadt (1996), 

Dahlquist et al. (2000), furthermore this is also the approach chosen for this study. This is due to 

several reasons, not only the fact that many commended studies has ignored the additional factors, 

indicating that they are not indispensable. Predominantly it is because the coefficient of 
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determination on average for my single factor regressions is already quite sizeable, leaving little 

room for improvement implementing a multi factor approach. Moreover, the additional risk factors 

available on Kenneth French’s website, are both globally and selected regionally, however as Griffin 

(2002) points out in his study; the Fama and French factors are country specific, concluding that 

local factors explain better than global ones. This study requires country specific factors for 

Norway, as it is limited to the Norwegian market, these are not available. I have considered the time 

required to collect the necessary data and estimate these factors to be vast, and beyond the time 

frame of this study. 

Apart from the OSEFX, other feasible candidates for the benchmark are the Oslo Stock Exchange 

Benchmark Index (OSEBX), the Oslo Stock Exchange All Share Index (OSEAX), and the MSCI 25/50 

index for Norway. The OSEBX is, as the name constitutes, the benchmark index of the OSE, whereas 

the OSEAX consists of all shares on the exchange. The MSCI 25/50 is not as self-explanatory as the 

other two, but is an index comprising of selected large-, mid- and small-capitalization stocks in the 

Norwegian market. Consequently the indices do not yield the same returns; typically the OSEAX and 

OSEBX outperform the MSCI index when small cap stocks are doing better than large cap stocks and 

vice versa. The OSEAX perhaps sounds like the most natural preference, however imitating this 

index would involve trading in highly illiquid securities, if at all possible, and may not be viable 

without entailing substantial transaction costs. Therefore in my opinion the OSEAX represents an 

unfair benchmark, while the OSEBX and OSEFX are arguably more practicable alternatives, as they 

are investable indices. The MSCI index misses altogether, reporting largely different returns and 

leaving me with a far lower r-squared in my regressions, and thus it will not be considered any 

further. I have gathered various summary statistics for the different benchmark indices in table 2. 

 

TABLE 2 – SUMMARY STATISTICS FOR THE BENCHMARK INDICES, JANUARY 2003 TO JUNE 2013 

Variable Yearly mean Yearly STD Min Max Skewness Kurtosis 

OSEFX 13.85% 25.26% -31.70% 15.29% -1.69 8.50 

OSEBX 13.93% 23.76% -29.06% 14.69% -1.45 7.18 

OSEAX 14.35% 22.55% -27.36% 14.02% -1.43 7.09 

MXNO 9.56% 24.11% -27.60% 12.53% -1.39 6.70 

Table 2 presents summary statistics for the benchmark indices. Column 1 indicates which benchmark. Column 2 
and 3 is the annual mean and the annual standard deviation respectively. Column 4 and 5 is the lowest and 
highest observation. While column 6 and 7 reports the skewness and kurtosis.  
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As can be seen from table 2, the index with the lowest return over the sample period is the OSEFX. 

It is also the index with the highest standard deviation, the highest negative skewness and the most 

leptokurtic of all four. If the mutual funds in my sample are not able to outperform the weakest 

market return proxy on a risk adjusted basis, they will almost certainly not be able to outperform 

any of the alternatives. And so in an effort to provide the most favourable benchmark for the funds, 

I have decided on employing the OSEFX. Moreover it is an index designed to comply with the laws 

and regulations in terms of diversification and risk levels. Last but not least, it is also the 

benchmark fitting my Jensen regressions the best on average. I have reported the mean coefficient 

of determination for my unconditional Jensen model in table 3. 

 

TABLE 3 – MEAN ADJUSTED R-SQUARED OF THE JENSEN REGRESSION ON THE VARIOUS BENCHMARKS 

Variable Adj. R2 

OSEFX 0.923 

OSEBX 0.917 

OSEAX 0.901 

 

 

4.4 RISK FREE RATE OF RETURN 

The tests I will be conducting in subsequent sections will be on returns in excess of the risk free 

rate of return. Therefore I will also need a proxy for the risk free rate of return. Conventionally this 

has been the three month Treasury bill yield of the country in question, which is also the choice I 

have made. I collected the T-bill data from the Bloomberg terminal, quoted in yearly figures. I then 

proceeded to convert the rates into monthly continuous rates by the following equation: 

𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑟𝑓,𝑡  =  
ln(1 + 𝑟𝑡3𝑀)

12
 

EQUATION 14 

In my sample period between January 2003 and June 2013, the average continuous risk free rate of 

return on a yearly basis was 2.76%. 
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4.5 FUND EXPENSES 

Fund savers are primarily more interested in a fund’s net returns, as naturally this is the return 

they are eventually left with. However, by calling attention to both net and gross returns, this study 

is able to probe two different dimensions. Firstly, by looking into net returns, I consider if fund 

savers ultimately receive returns in excess of the market. Secondly, by utilizing gross returns, I 

actually investigate if the different fund managers’ investment strategies are indeed effective. If I 

simply were to evaluate the fund managers’ performance by net returns, I would not know if the 

abnormal returns were in reality erased by expenses. Since the total expense ratios (TER) of the 

different funds vary considerably across the sample, the abnormal return of a good (bad) 

performing fund could in truth be a result of a low (high) TER. Hence, unless I take into 

consideration fund performance of both net and gross returns, I will not become aware of the fund 

managers employing successful investment strategies, but whose abnormal returns are crucially 

eradicated by expenses.  

In order to define what a TER incorporates, I will divide expenses that affect a fund into three main 

categories: 

• Bank fees 

o Fees paid every year as a percentage of the fund’s NAV to the custodian bank. 

• Management fees 

o Fees paid every year as a percentage of the fund’s NAV to the management 

company. This includes incentive fees, i.e. an additional fee paid to the management 

conditioning the fund’s portfolio exceeds a given benchmark. 

• Trading costs 

o Transaction costs, this includes stamp duty, brokerage fees, as well as bid-ask 

spreads paid on securities transactions. 

In the data I have collected from Bloomberg, expenses are already deducted from the funds’ NAVs, 

and so no adjustments had to be made when computing the various funds’ net return series. 

The TERs used in this study captures all annual expenses, except trading costs as these constantly 

vary and appear unattainable, and are expressed as a percentage of the funds’ NAV. The Bloomberg 

Terminal was not able to provide me the necessary data therefore the data was collected from 

Morningstar.no. However, there were no historical figures available, and so I assume the TERs of 
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the different funds to be constant over the sample period as of June 2013. The TERs differ from the 

passively managed funds with the lowest TERs of 0.1% to actively managed funds with TERs at 

most including 2%. Across my 57 fund sample, the annual average TER is 1.32%. 

In order to convert my returns from net to gross, I have replicated the procedure of Fama and 

French (2010). 1/12th of the funds’ annual TER is added to the monthly net returns to compute the 

monthly gross returns. 

 

4.6 INFORMATION VARIABLES 

For my conditional models I will require a set of information variables. From earlier research on 

fund performance, these may differ slightly from study to study. In this study I have decided to 

mainly pursue the approach of Ferson and Schadt (1996), but the same variables can also be found 

in Blake and Timmermann (1998) as well as Otten and Bams (2002). I will include the lagged risk 

free rate of return, the lagged dividend yield, and the lagged measure of the slope of the term 

structure, but I have decided to exclude the lagged quality spread comparing the yield of 

government and corporate bonds, as well as the dummy variable for the month of January due to 

Ferson and Schadt’s (1996) findings of the two variables being insignificant. In risk of data mining, I 

will not pursue a try-and-fail method, in order to determine which variables to include. 

For the risk free rate of return, I simply lagged my current risk free rate by one month. For the 

dividend yield I have, for the sake of consistency, used the one month lagged dividend yield of the 

OSEFX, as opposed to the OSEBX or OSEAX. Finally for the slope of the term structure, similar to 

Ferson and Schadt (1996), I calculated the difference between the monthly continuous yield of the 

ten year Norwegian government bond and the monthly continuous yield of the three month NIBOR. 

Furthermore the measure for the slope of the term structure was also lagged by one month. 

 

4.7 SURVIVORSHIP BIAS 

In order to estimate the survivorship bias in my sample, I will construct two different portfolios to 

create a direct measure. The first portfolio is constructed by generating a time series of returns on 

an equal weighted portfolio of all the funds in my sample. This portfolio should experience the same 



37 
 

survivorship bias as the whole sample by default. The second portfolio is constructed by generating 

a time series of returns on an equal weighted portfolio of only surviving funds, i.e. only funds alive 

at the end of my sample period. The difference between the two portfolios should then be a direct 

measure of the survivorship bias in my sample. This is a procedure identical to that of Dahlquist et 

al. (2000), for measuring the survivorship bias in the Swedish mutual fund market.  

Furthermore, I will also create a third portfolio consisting of equal weighted returns of only dead 

funds, i.e. funds that are not alive at the end of my sample period. I will then proceed to investigate 

the difference between the portfolio of only alive funds versus the portfolio of only dead funds, and 

if this difference is statistically significant. The latter part is achieved through a regular t-test 

exploring the differences in the means of the two time series. In the results section, the hypothesis 

is written down to facilitate the reader.  

 

4.8 ROBUSTNESS 

I utilize Ordinary Least Squares (OLS) regressions running my tests. Although the consistencies of 

the coefficient estimates are not affected when applying OLS, it could introduce heteroskedasticity 

as the alphas are measured with a varying degree of precision. (Dahlquist et al., 2000) Misleading 

standard errors could be especially severe in the Treynor-Mazuy market timing model, as this 

model includes a quadratic term as well. Not correcting for such, could produce some spurious 

results from my regressions. (Christensen, 2005) In more recent literature on fund performance, 

the procedure of Newey-West (Newey-West, 1994) correcting the standard errors has been 

adopted, e.g. Dahlquist et al. (2000), Blake and Timmermann (2002), Christensen, (2005). These 

corrected standard errors are heteroskedasticity and autocorrelation consistent (HAC), after 

applying the procedure. In this study, I have also pursued this procedure, employing a function in 

STATA called - varsoc - for lag selection. Varsoc reports the final prediction error (FPE), Akaike’s 

Information Criteria (AIC), Schwarz’s Bayesian Information Criteria (SBIC), as well as the Hannan 

and Quinn Information Criteria (HQIC), in addition to a sequence of likelihood-ratio test statistics, 

all this to choose the optimal lag-order when Newey-West correcting the standard errors. 

Additionally I am considering most models in both an unconditional and a conditional setting. I will 

report test statistics for my conditional information variables being jointly zero, in order to decide 
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which model is to be preferred. The hypotheses and results are stated in the findings section of this 

paper. 

 

4.9 HYPOTHESIS TESTING 

To investigate if the various fund managers possess stock selection skills and/or market timing 

abilities, I wish to ascertain whether the respective alpha and gamma estimates are different from 

zero or not. There are two other possible outcomes to the coefficients being zero; either they are 

greater than zero, or they are less than zero. In other words, the trials in this study are two sided. 

And so, the null hypothesis is written such that the coefficient being tested is equal to zero, the 

alternative hypothesis is that the coefficient is different from zero. If the coefficient in question is 

statistically indistinguishable from zero, I am not able to reject the null hypothesis. However, if the 

coefficient is significantly different from zero, I reject the null hypothesis, claiming that the 

alternative hypothesis is more feasible. Furthermore I apply the 5%-significance level for most 

tests; with a two sided test this leaves the outer 2.5% in each tail of the distribution as the rejection 

region. However I have also reported results significant on both a 10% and 1% level where 

indicated by its respective one and three asterisks.  

Moreover the significance level is equal to the probability of committing a type I error, in other 

words rejecting a true null hypothesis. (Gujarati, 2009) Thus, in this study where my sample 

consists of 57 funds, approximately 3 of the 57 funds could appear significant just by chance. This 

also has to be considered when interpreting the results. 

As abovementioned in the robustness section, another hypothesis is posited to investigate if the 

models in a conditional setting add any explanatory power to the models in an unconditional 

setting. Practically this is done by setting up a hypothesis, where the null hypothesis is that the 

coefficients of the three information variables are jointly zero, whereas the alternative is the 

coefficients being different from zero, more on this in the findings section. 
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5 FINDINGS 

 

5.1 GENERAL FINDINGS 

In my sample selection period, between 2003 and 2013, the market experienced a huge upswing 

followed by a huge downswing. After the dot-com bubble, markets quickly soared once again, until 

being struck by the global financial crisis in 2007-2008. For the 57 funds in my sample, with returns 

for the full period, the average index value as of June 2013 was 438.55 (see Equation 13) when 

evaluating net returns. In other words, over the ten and a half year sample period, the funds created 

on average 338.55% of value to the fund investors. Compared to the benchmark index, the OSEFX 

had an index value of 423.17 (see Equation 13), meaning that the funds on average did outperform 

their benchmark, but not by much. Looking to all funds in the sample, on an annual basis the 

average geometric return for the funds is 14.23%, moreover the annual geometric return of the 

OSEFX is 13.85%, 0.38% points lower than the average fund annually. Comparing these returns to 

the average annual return of the risk free rate of 2.76%, they are quite impressive. 

 

TABLE 4 – SUMMARY STATISTICS FOR AVERAGE ESTIMATES 

 
Number of 

funds 
Yearly 
return 

Yearly STD Beta Adj. R2 TER 

Funds 57 14.23% 22.84% 0.8996 0.923 1.32% 
       
OSEFX 1 13.85% 25.26% 1 1   

Table 4 presents summary statistics for all the funds in the sample, as well as the index. Column 2 is the number 
of funds and the index. Column 3, 4,5,6,7 displays annual average figures of the returns, standard deviations, 
betas, adjusted R-squared, and the total expense ratios respectively. The beta and adjusted R-squared figures are 
based on the use of the unconditional Jensen model. 

 

5.2 STOCK PICKING SKILLS 

In order to assess the different fund managers’ stock picking skills, I have chosen the approach of 

the acclaimed Jensen (1968) paper. Just as in Jensen’s paper I make the assumption that the funds 
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in this study are well diversified, hence the systematic risk, β, is an accurate description of the level 

of risk the funds are undertaking. From my summary statistics, one can see that across the 57 funds 

in my sample, the average beta is 0.8996, closely following the assumed market beta of 1, rendering 

the non-systematic risk negligible. Furthermore, in line with Jensen among others evaluating 

mutual fund performance, I run regressions on a fund by fund basis using OLS. For robustness, I use 

Newey-West corrected standard errors to avoid any heteroskedasticity and autocorrelation issues. 

I have done all the regressions with both the unconditional model of Jensen’s paper (1968), as well 

as with the conditional model of Ferson and Schadt (1996). To investigate the impact of fund 

expenses, all regressions are mutually conducted net and gross of fees. My complete results are 

presented in Appendix B. 

 

5.2.1 JENSEN’S ALPHA – NET RETURNS 

The null hypothesis is that the alpha is not different from zero, conversely the alternative 

hypothesis is that the alpha is different from zero. Failing to reject the null hypothesis, implies that 

the fund manager does not have any stock picking skills. The hypotheses are tested in both the 

conditional and unconditional model.  

Hypothesis 1: 

𝐻0:  𝛼 = 0  𝐻1:  𝛼 ≠ 0 

I posit a second hypothesis to explore if the conditional model is an improvement of the 

unconditional model. This is investigated by running an F-test to check whether my three 

information variables at any time are jointly zero or not. If I am able to reject the null, and at least 

one of my coefficients is different from zero, this means that the conditional model adds 

explanatory power to the unconditional one, accordingly this model is to be preferred. 

Hypothesis 2: 

𝐻0:  𝛽1 = 0,  𝛽2 = 0, 𝛽3 = 0  𝐻1:  𝛽1 ≠ 0, 𝑎𝑛𝑑/𝑜𝑟 𝛽2 ≠ 0, 𝑎𝑛𝑑/𝑜𝑟 𝛽3 ≠ 0 
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TABLE 5 – SUMMARY STATISTICS NET YEARLY ALPHAS 

  
Number of 

funds 
Mean 
alpha 

Significantly positive 
(negative) 

Proportion of 
significant F 

Unconditional 57 1.46% 10 (0) - 
       
Conditional 57 -0.25% 1 (4) 68.42% 

Table 5 reports the results from the Jensen model, applying both the unconditional and conditional model using 
net returns. Column 2 is the number of funds in the sample. Column 3 is the mean alpha across the sample. 
Column 4 displays how many alphas were significantly positive (negative) on a 5% significance level. Column 5 
reports the percentage of funds for which the conditional information variables were not jointly zero.  

Turning the attention to Hypothesis 2 first, as can be seen from table 5, the proportion of funds in 

which I can reject the null is 68.42%. In other words, for roughly two thirds of the cases, the three 

information variables are not jointly zero and the conditional model is to be preferred over the 

unconditional. Seeing as this is only a fairly conclusive figure, it is important to keep in mind results 

from both models, when interpreting the outcome. Moreover we can see that the results are 

noticeably different, when comparing the two. The unconditional and conditional models 

respectively yield a mean yearly alpha of 1.46% against a mean yearly alpha of -0.25%. It appears 

that the conditioning information variables are dragging the mean alpha down considerably. 

However, the vast majority of funds are still exhibiting alphas which are indistinguishable from 

zero. With ten significantly positive and no negative funds for the unconditional model, next to a 

single positive and four significantly negative for the conditional model, the results must be said to 

be disappointing on behalf of the Norwegian fund industry, especially when considering the 

conditional model.  

 

5.2.2 JENSEN’S ALPHA – GROSS RETURNS 

Once again I have estimated the alphas for the unconditional and conditional models, with the 

exception that this time I am using gross returns. In a simple procedure I have added whichever 

expenses the respective funds had, to the net return, to ascertain the gross returns. Furthermore, 

identical to the tests performed for net returns, I wish to examine if the fund managers are adept at 

stock picking, and if the inclusion of the information variables add any explanatory power to the 

unconditional model. Hence, the hypotheses are the same as Hypothesis 1 and Hypothesis 2. 
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TABLE 6 – SUMMARY STATISTICS GROSS YEARLY ALPHAS 

  
Number of  

funds 
Mean  
alpha 

Significantly positive  
(negative) 

Proportion of  
significant F 

Unconditional 57 2.78% 29 (0) - 
       
Conditional 57 1.07% 7 (1) 68.42% 

Table 6 reports the results from the Jensen model, applying both the unconditional and conditional model using 
gross returns. Column 2 is the number of funds in the sample. Column 3 is the mean alpha across the sample. 
Column 4 displays how many alphas were significantly positive (negative) on a 5% significance level. Column 5 
reports the percentage of funds for which the conditional information variables were not jointly zero.  

 

From Table 6, it becomes apparent that the results for Hypothesis 2 are the same. This should come 

as no surprise, as the information variables have not changed, and they should be found significant 

in the same amount of funds. The alphas on the other hand have changed for the better. The mean 

alpha of the unconditional model has risen from 1.46% to 2.78%, whereas the mean alpha of the 

conditional model has improved from -0.25% to 1.07%, an increase of 1.32% points in both cases. 

This figure does not come as any surprise either, as the average expense ratio of the funds in the 

sample is 1.32%. Due to my method of computing gross returns, it is an increase in the mean alphas 

to be expected. Additionally one can see from the table that the number of funds significantly 

different from zero has amplified considerably. The unconditional model is displaying a sizeable 

twenty-nine significantly positive funds with no negative ones, while the conditional model yields 

seven positive and one significantly negative fund. These results are in clear favour of several fund 

managers in fact being proficient at stock picking, and capable of generating abnormal returns 

before fund expenses are deducted.  
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5.2.3 FUND EXPENSES AND PERFORMANCE 

In order to further scrutinize the impact of fund expenses on performance, I perform another series 

of trials. To begin with I rank the funds in my sample in ascending order, according to their total 

expense ratios. Next I divide the sample into quintiles, to subsequently compare the alphas of the 

funds in the low expense quintile to the funds in the high expense quintile. The ranking is listed in 

table 7. 

 

TABLE 7 – FUNDS RANKED ACCORDING TO EXPENSE RATIO, ALPHAS ARE NET RETURN 

Quintile Fund name Uncond. Alpha Cond. Alpha TER 
Low expense KLPANOI 0.72% 0.48% 0.10% 
Low expense SBNINST -1.20% -4.20% 0.20% 
Low expense SBNORGI -0.72% -1.44% 0.28% 
Low expense DNBNORI 0.36% -0.60% 0.30% 
Low expense OBXEDNB 3.48% 3.24% 0.30% 
Low expense NORVEKS -1.20% -2.64% 0.50% 
Low expense POAKTIV 4.32% 2.64% 0.50% 
Low expense SPAKSIN -0.72% -1.32% 0.60% 
Low expense AINORGS 2.16% 1.44% 0.70% 
Low expense FOPLIDX 1.68% -0.12% 0.70% 
Low expense DINOIII 2.04% 0.60% 0.75% 
Low expense Mean 0.99% -0.17% 0.45% 
High expense SUNOVER 1.68% 0.36% 2.00% 
High expense NFAKSJE -2.28% -3.72% 2.00% 
High expense TFNORGE 0.12% -1.56% 2.00% 
High expense DISMB 4.08% 0.12% 2.00% 
High expense HANONOK -0.72% -0.60% 2.00% 
High expense SPVERDI 1.68% 0.72% 2.00% 
High expense DFNORGE 3.84% 1.32% 2.00% 
High expense FFNORGE 2.52% 0.48% 2.00% 
High expense NFPLUSS -0.36% -4.20% 2.00% 
High expense NORAVKA 0.00% -0.96% 2.00% 
High expense DI20FND 1.92% -0.60% 2.00% 
High expense PRVERDI 0.96% 0.24% 2.00% 
High expense NORSMB1 0.96% -2.04% 2.00% 
High expense ODNORGE 1.80% -1.44% 2.00% 
High expense Mean 1.16% -0.85% 2.00% 
Table 7 displays the key figures for the low expense and high expense group. Column 1 and 2 indicates which 
group, and which fund. Column 3 and 4 reports the unconditional and conditional annual alphas respectively. 
Column 5 is the annual total expense ratios of the fund in question. Mean figures are marked in bold. 
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Figure 4 – Relationship between fund expenses and performance 

 

 

Figure 4 displays the statistics from table 7 graphically. 

 

NORMALITY DISTRIBUTION OF ALPHAS 

To execute any meaningful analysis on the relationship between fund expenses and performance, I 

initially have to verify whether the distribution of alphas is normal or not. Having a handful of tests 

to pick from, I have chosen to perform a Shapiro-Wilk (S-W) test, alongside tests on skewness, 

kurtosis, and the two latter combined. Both the unconditional and conditional models were tested, 

producing the results reported in table 8. 
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TABLE 8 – TESTS OF NORMALITY IN NET RETURN ALPHA DISTRIBUTIONS 

  
Number 
of funds 

Mean alpha Kurtosis Skewness S-W SKtest 

Unconditional 57 1.46% 2.912 0.263 0.988 0.87 

p-value   (0.808) (0.376) (0.856) (0.647) 

Conditional 57 -0.25% 3.698 -0.614** 0.971 5.52* 

p-value     (0.170) (0.049) (0.183) (0.063) 

Table 8 reports the statistics from the tests of normality in the distribution of alphas. Column 1 indicates which 
model. Column 2 is the number of funds in the sample. Column 3 presents the annual mean alpha from both the 
unconditional and conditional model when using net returns. Column 4 and 5 reports the kurtosis and skewness 
of the mean alpha distribution. Column 6 and 7 presents the output of the tests of normality, the Shapiro-Wilk 
test and the Skewness-Kurtosis test respectively, relevant p-values in the parentheses, as well as one asterisk 
indicating significant on the 10% level and two asterisk indicating significant on the 5% level. 

 

The null hypothesis of the S-W test, as well as the skewness and kurtosis test of normality is that 

the distribution is normal. Consequently, the alternative hypothesis is that the distribution is not 

normal. In other words, rejecting the null hypothesis means that the alphas at hand are following a 

non-normal distribution. From the output of table 8, one can see that for the unconditional model, I 

am not able to reject the null in any of the tests. For the conditional model however, the distribution 

seems to be negatively skewed, statistically significant at the 5% level. Therefore, also my combined 

skewness and kurtosis test is significant; albeit at a 10% level can I reject the null.  

The motive for conducting these tests is the assumption of the alphas following a normal 

distribution or not, is decisive when performing independent samples tests. For the unconditional 

model I can assume that the alphas accurately follow a normal distribution. Oppositely the alphas of 

the conditional model are assumed to follow a non-normal distribution. 

 

THE UNCONDITIONAL MODEL 

From the unconditional model, I have computed mean yearly alpha estimates along with mean 

standard errors and deviations for both the low and high expense quintiles.  
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TABLE 9 – SUMMARY STATISTICS FOR THE LOW AND HIGH EXPENSE QUINTILES 

Group 
Number of 

funds 
Mean alpha Std. err. Std. dev. 

Low expense 11 0.99% 0.0057 1.90% 

High expense 14 1.16% 0.0046 1.74% 

= Combined 25 1.08% 0.0035 1.77% 

= Difference   0.17% 0.0073   

Table 9 presents summary statistics for the low expense and high expense groups utilizing the unconditional 
model net of expenses. Column 1 indicates which group. Column 2 is the number of funds in the group. Column 3 
presents the mean alphas of the group. Column 4 and 5 report the standard error and standard deviation of the 
group. 

 

As can be seen from the output of table 9, the mean alpha of the low expense group is 0.99%, 

whereas the mean alpha of the high expense group is 1.16%. Thus the difference between the mean 

yearly alpha of the low expense and high expense group is 0.17% points. I wish to explore if this 

difference is statistically significant, therefore I conceive a new hypothesis. The null of this 

hypothesis will be that the mean alpha of the low expense group is not different from that of the 

high expense group. Moreover the alternative hypothesis is that the mean alphas of the two groups 

are different from one another.  

Hypothesis 3: 

𝐻0:  𝛼�𝐿𝑜𝑤−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 =  𝛼�𝐻𝑖𝑔ℎ−𝑒𝑥𝑝𝑒𝑛𝑠𝑒  𝐻1:  𝛼�𝐿𝑜𝑤−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 ≠  𝛼�𝐻𝑖𝑔ℎ−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 

In order to test Hypothesis 3, I have conducted an independent samples t-test using the net return 

alphas. A requirement when using t-tests on independent samples, is that the observations are 

normally distributed and the variances equal in the two underlying populations. (Blair and Higgins, 

1980) From my previous tests on the normality of the distribution of alphas, I have not been able to 

reject that the alphas are normally distributed for the unconditional model. Furthermore I will 

perform t-tests assuming both equal and unequal variances in the two populations; my results are 

presented in table 10. 
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TABLE 10 – INDEPENDENT SAMPLES T-TEST OF MEAN ALPHA DIFFERENCES IN LOW-EXPENSE AND HIGH-
EXPENSE QUINTILES 

  Df t-stat p-value Mean difference SE difference 

Equal 
variances 
assumed 

23 -0.2254 0.8237 -0.0016 0.0073 

Unequal 
variances 
assumed 

20.6092 -0.2228 0.8259 -0.0016 0.0074 

Table 10 presents the output of the independent samples t-test when testing for equality of the mean alphas of 
the two expense groups. Column 1 indicates if equal or unequal variances are assumed. Column 2 is the degrees 
of freedom. Column 3 and 4 report the t-stats and related p-values respectively. Column 5 displays the differences 
between the mean alphas of the two groups. Finally column 6 reports the standard errors of the differences in 
the mean alphas.  

As the test shows, I am not able to reject the null hypothesis of the mean alphas of the two quintiles 

being different. The t-stats from table 10 are nowhere near being significant, and so I cannot 

conclude that the high expense funds generate a higher mean alpha than the low expense funds.  

 

THE CONDITIONAL MODEL 

Although I was not able to prove any difference between the mean alphas of the low and high 

expense quintiles for the unconditional model, I will run trials on the conditional model in an 

attempt to verify the results. 

 

TABLE 11 – SUMMARY STATISTICS FOR THE LOW AND HIGH EXPENSE QUINTILES 

Quintile 
Number of 

funds 
Mean alpha Std. err. Std. dev. 

Low expense 11 -0.17% 0.0066 2.20% 

High expense 14 -0.85% 0.0043 1.63% 

= Combined 25 -0.55% 0.0038 1.89% 

= Difference   0.67% 0.0077   

Table 11 presents summary statistics for the alphas of the conditional Jensen model. Column 1 and 2 displays 
which group and how many funds in said group. Column 3 displays the mean alpha of the different groups. 
Column 4 and 5 present the standard error and standard deviation of the mean alphas. 
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The mean alphas from table 11, disclose that the high expense quintile is now exhibiting a smaller 

mean alpha than the low expense group, indicating that the conditioning information variables are 

punishing the high expense quintile more severely. Nonetheless my main point of interest is still if 

the difference in the mean alphas is significant. Since I rejected the hypothesis of the alphas being 

normally distributed for the conditional model, I should not use the t-test as above for the 

unconditional model instead I have to rely on a non-parametric test. The Wilcoxon rank-sum test is 

well suited when analysing two independent samples which follow a non-normal distribution, with 

the advantage that it is less sensitive to outliers. (Blair and Higgins, 1980) Moreover since the 

ranking of the funds according to their expense ratios is the same as before, the two quintiles of 

funds also remain the same. As a result my new hypothesis states a null that there is no difference 

in the populations between the low expense and high expense quintiles. The alternative hypothesis 

is that there is a difference between the two populations of alphas. 

Hypothesis 4: 

𝐻0:  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐿𝑜𝑤−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 =  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐻𝑖𝑔ℎ−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 

𝐻1:  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐿𝑜𝑤−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 ≠  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐻𝑖𝑔ℎ−𝑒𝑥𝑝𝑒𝑛𝑠𝑒 

 

TABLE 12 – WILCOXON RANK-SUM TEST 

Quintile Number of funds Rank sum Expected rank sum 

Low expense 11 158.5 143 

High expense 14 166.5 182 

combined 25 325 325 

  

   z = 0.85 

Prob > z = 0.3955 

Table 12 presents the output of the Wilcoxon rank-sum test. Colum 1 and 2 indicate which group, and how many 
funds in the group. Column 3 presents the rank sum of the group, while column 4 presents the expected rank sum 
of said group. The smaller table below contains the z-value, with the p-value of said z-value in the bottom line. 

Interpreting the results from table 12, one is able to see that the low expense quintile does have a 

higher rank sum than expected, while the opposite is true for the high expense quintile. The z-score 

however is not statistically significant, and thus I am not able to reject the null of the two 

populations being different. As the two populations are not different, neither are the alphas of the 
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two populations, hence the results are similar to that of the unconditional model. Regardless of 

using a regular t-test or a non-parametric test, I am left with the same conclusion for both the 

unconditional and conditional model; the mean alphas of the low expense and high expense 

quintiles are not different. Neither group can therefore be said to be outperforming the other. 

 

5.3 MARKET TIMING ABILITY 

To investigate if the various fund managers display any signs of market timing ability, I have 

decided to apply the acknowledged Treynor-Mazuy (1966) model, along with the Merton-

Henriksson (1981) model. Similar to the abovementioned papers, I have used OLS regressions in 

my approach. Yet again the regressions are on a fund by fund basis, and the standard errors have 

been Newey-West corrected. Both models are also being tried net and gross of expenses. 

Furthermore, I will once again apply my information variables, to observe how my sample behaves 

in a conditional as well as an unconditional setting of the Treynor-Mazuy model. For the Merton-

Henriksson model, only the unconditional model will be pursued. Complete results are reported in 

Appendix C and Appendix D.  

 

5.3.1 TREYNOR-MAZUY MODEL – NET RETURNS 

The Treynor-Mazuy model delivers estimates for both stock picking skills and market timing 

abilities, and so I will need two separate hypotheses to control for the two abilities. The intercept 

term, will still be measuring stock picking skills just as in the Jensen regression, and so I can 

reiterate Hypothesis 1. The null hypothesis is still that alpha is indistinguishable from zero while 

the alternative is that it is different from zero. 

Hypothesis 5: 

𝐻0:  𝛼 = 0  𝐻1:  𝛼 ≠ 0 

To control for the fund managers’ market timing abilities I will look to the gamma coefficient of my 

model. Moreover, since it is possible to forecast the market for better and for worse, I will conduct 

two sided tests when measuring the significance of the gamma estimate. Thus, my new hypothesis 
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is formed such that the null is that the gamma is not different from zero, whereas the alternative is 

that it is different from zero. 

Hypothesis 6: 

𝐻0:  𝛾 = 0  𝐻1:  𝛾 ≠ 0 

Furthermore, since I once again have chosen to include my information variables, I have to state a 

hypothesis to check whether the model in a conditional setting is to be preferred over the model in 

an unconditional setting. The null of this hypothesis will be that the information variables are 

jointly zero while the alternative is that at least one of the information variables is not zero, just as 

in Hypothesis 2. 

Hypothesis 7: 

𝐻0:  𝛽1 = 0,  𝛽2 = 0, 𝛽3 = 0  𝐻1:  𝛽1 ≠ 0, 𝑎𝑛𝑑/𝑜𝑟 𝛽2 ≠ 0, 𝑎𝑛𝑑/𝑜𝑟 𝛽3 ≠ 0 

 

TABLE 13 – SUMMARY STATISTICS FOR THE TREYNOR-MAZUY MODEL, NET RETURNS 

  
Number 
of funds 

Mean 
alpha 

Significantly 
positive 

(negative) 

Mean 
gamma 

Significantly 
positive 

(negative) 

Proportion of 
significant F 

Unconditional 57 -0.29% 1 (7) 0.221 28 (0) - 
          
Conditional 57 0.31% 5 (3) -0.170 8 (17) 61.40% 

Table 13 displays the summary statistics of the Treynor-Mazuy model utilizing net returns. Column 1 indicates if 
it is the unconditional or conditional model has been used. Column 2 is the number of funds. Column 3 and 4 
displays the mean alphas, and how many statistically significant alphas. Column 5 and 6 presents the mean 
gamma, and how many statistically significant gammas. Finally column 7 presents the percentage of funds 
where the conditional information variables were not jointly zero. 

The results from the F-test reveal that in 61.40% of the cases, the conditional setting is an 

improvement of the unconditional setting. Again being only a fairly conclusive figure it is necessary 

to keep in mind results from both settings when interpreting the results. In this regression the 

unconditional model produces the lower alpha estimates, generating a negative mean figure. With 

seven out of eight significant funds being negative, the results are exceedingly different from that of 

the Jensen regression. Conversely the conditional model has reversed its alphas from negative to 

positive on average, delivering five positive and three negatively significant funds. The 

unconditional mean gamma observed from table 13, is 0.221, displaying that even though the 



51 
 

alphas on average are negative the fund managers demonstrate positive market timing abilities 

with a convincing twenty-eight significantly positive and no negative funds. The same regression in 

a conditional setting paints a different picture, this time the information variables seem to be 

punishing the market timing coefficient rather than the alpha estimates. A mean gamma of -.170, 

eight positive and seventeen significantly negative funds, makes it difficult to come to a reasonable 

conclusion. It should be noted that for the unconditional model, six out of seven funds with 

significantly negative alphas have significantly positive gammas. A similar trend can be found in the 

conditional model, where two out of three funds with significantly negative alphas have 

significantly positive gammas. Oppositely four out of five funds with significantly positive alphas, 

exhibit significantly negative gammas. 

 

5.3.2 TREYNOR-MAZUY MODEL – GROSS RETURNS 

I will assess the Treynor-Mazuy model gross of expenses in both the unconditional and conditional 

setting as well. The hypotheses created for the net return model need not be changed, and so I will 

examine the fund managers’ stock picking skills and market timing abilities in the same manner as 

before. Hypotheses 5, 6, and 7 will all be tried; the results are displayed in table 14. 

 

TABLE 14 – SUMMARY STATISTICS FOR THE TREYNOR-MAZUY MODEL, GROSS RETURNS 

  

Number 
of funds 

Mean 
alpha 

Significantly 
positive 

(negative) 

Mean 
gamma 

Significantly 
positive 

(negative) 

Proportion of 
significant F 

Unconditional 57 1.03% 9 (1) 0.221 28 (0) - 
          
Conditional 57 1.63% 13 (0) -0.170 8 (17) 61.40% 

Table 14 displays the summary statistics of the Treynor-Mazuy model utilizing gross returns. Column 1 indicates 
if it is the unconditional or conditional model has been used. Column 2 is the number of funds. Column 3 and 4 
displays the mean alphas, and how many statistically significant alphas. Column 5 and 6 presents the mean 
gamma, and how many statistically significant gammas. Finally column 7 presents the percentage of funds 
where the conditional information variables were not jointly zero. 

Applying the Treynor-Mazuy model on the gross instead of net returns, does not transform the 

output of the regressions radically. Firstly the F-test displays, as expected, the same proportion of 

funds where the conditioning information variables appear to be an improvement to the 

unconditional setting. Secondly the mean gammas as well as the number of significant gammas 
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have not changed, indicating that the market timing estimates are not concerned with the choice of 

net or gross returns. On the contrary, the output which is sensitive to net versus gross returns is the 

estimates for the stock picking skills. Increasing with the average expense ratio of 1.32% points 

when adjusting from net to gross returns, the mean alphas are behaving in line with the results 

from the Jensen regression.  

 

5.3.3 MERTON-HENRIKSSON MODEL – NET AND GROSS RETURNS  

My second choice of model to investigate market timing ability is the Merton-Henriksson model. 

The main difference from the Treynor-Mazuy model is that the squared excess market return term 

is replaced by an indicator variable interacting with the excess market return as shown in Equation 

8. Furthermore, the Merton-Henriksson model produces not only estimates for market timing, but 

also estimates for stock selection. In other words, I will once more have to state two separate 

hypotheses for the two abilities. For the stock selection skills, Hypothesis 1 will yet again be 

recycled, stating a null of the alpha coefficient not being different from zero, with the alternative 

that the alpha is in fact different from zero. 

Hypothesis 8: 

𝐻0:  𝛼 = 0  𝐻1:  𝛼 ≠ 0 

In order to examine the market timing abilities, I will reuse the hypothesis from the Treynor-Mazuy 

model, positing a null in which the gamma coefficient is not different from zero, whereas the 

alternative is that the gamma is different from zero. 

Hypothesis 9: 

𝐻0:  𝛾 = 0  𝐻1:  𝛾 ≠ 0 

I will test the two hypotheses solely in an unconditional setting of the model, jointly reporting the 

net and gross results in table 15. 
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TABLE 15 – SUMMARY STATISTICS FOR THE MERTON-HENRIKSSON MODEL, NET AND GROSS RETURNS – 
UNCONDITIONAL MODEL 

  
Number of 

funds 
Mean 
alpha 

Significantly positive 
(negative) 

Mean 
gamma 

Significantly positive 
(negative) 

Net 57 -1.51% 1 (12) 0.087 21 (0) 
        
Gross 57 -0.19% 4 (3) 0.087 21 (0) 

Table 15 displays the summary statistics of the Merton-Henriksson model utilizing both net and gross returns. 
Column 1 indicates if net or gross returns are being considered. Column 2 is the number of funds. Column 3 and 4 
displays the mean alphas, and how many statistically significant alphas. Column 5 and 6 presents the mean 
gamma, and how many statistically significant gammas. 

As can be seen from table 15, the mean net and gross alphas are negative this time around. With the 

net return model delivering one positive and twelve significantly negative funds, while the gross 

return model gives four positive and three significantly negative, the majority of fund alphas are 

still insignificantly different from zero. The difference between net and gross returns confirm 

earlier results, with the gross mean alpha being 1.32% points higher than the net, an increase of the 

average expense ratio in other words. When inspecting the gamma coefficients, it becomes 

apparent that they are indifferent to the choice of net or gross returns, just as in the Treynor-Mazuy 

model results. However the mean gamma is slightly lower than that of its predecessor’s 

unconditional model, with a mean coefficient of 0.087, yet twenty-one funds still show significantly 

positive coefficients in contrast to no funds having significantly negative coefficients. Hence it 

appears many of the managers of Norwegian mutual funds demonstrate positive market timing 

abilities.  

 

5.4 PERFORMANCE PERSISTENCE 

The ability to repeat performance over successive periods is another trait I find interesting to 

investigate if Norwegian fund managers possess. There are numerous studies on how to assess 

performance persistence; I have chosen the commended Otten and Bams (2002) paper as a guide 

for my study. I will conduct tests on a newly created time series. Firstly Otten and Bams rank their 

funds based on the absolute performance the previous twelve month period, this is known as the 

“selection period”. Dividing the sample into quartiles, I place the returns of the best performing 

fourth in one portfolio, and the returns of the worst performing fourth in another portfolio. I 

proceed by giving each of the returns equal weight, and then I hold the respective portfolios for 
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twelve months, this is referred to as the “performance period” in Otten and Bams’ paper. After one 

year has passed, the portfolios are rebalanced according to their new selection period and held for 

yet another performance period, the process is repeated consecutively throughout my sample 

period. This procedure eventually produces two portfolios of 113 observations each; one portfolio 

comprising of returns from prior “good” performing funds, and one portfolio consisting of returns 

from prior “bad” performing funds. Pooling the two portfolios together leaves me with a final time 

series of 226 observations. In order to investigate if there is any persistence in either of the 

portfolios, I make use of a binary variable taking the value of 1 to indicate prior “good” performing 

funds and 0 to indicate prior “bad” performing funds. Ultimately another term with the same 

indicator variable is paired together with the excess market return. Assembling the parts gives the 

following equation: 

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 + 𝛽0�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡� +  𝑐𝐷𝑔𝑜𝑜𝑑 + 𝛽1�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�𝐷𝑔𝑜𝑜𝑑 +  𝜀𝑖,𝑡 

(Equation 9) 

This equation can easily be extended with my information variables, in order to get a conditional 

model, settling into the following equation:  

𝑟𝑖,𝑡 −  𝑟𝑓,𝑡  =  𝛼𝑖 +  𝛽0�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�+  𝑐𝐷𝑔𝑜𝑜𝑑  +  𝛽1�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡�𝐷𝑔𝑜𝑜𝑑 +  𝛽𝑖′𝑍𝑡−1�𝑟𝑚,𝑡 −  𝑟𝑓,𝑡� + 𝜀𝑖,𝑡 

(Equation 10) 

Evidence of persistence would be if the prior “good” performing portfolio produces significantly 

different results than that of the prior “bad” performing portfolio, manifested by the coefficient of 

the indicator variable being significant. If the coefficient appears significantly positive, the prior 

“good” performing funds have in fact outperformed the prior “bad” performing funds. The opposite 

is true if the coefficient is significantly negative. An insignificant coefficient is to be interpreted that 

there is no persistence. Formally, my hypothesis is therefore formed as follows; the null hypothesis 

is that the estimate of the indicator variable is indistinguishable from zero, while the alternative 

hypothesis is that it is distinguishable from zero.  

Hypothesis 10: 

𝐻0:  𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 = 0 𝐻1:  𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 ≠ 0 
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TABLE 16 – SUMMARY STATISTICS FOR THE PERFORMANCE PERSISTENCE MODEL, NET AND GROSS 
RETURNS – CONDITIONAL MODEL 

  
Number of 

obs. 
Alpha 

(yearly) 
P-value Indicator P-value F-prob. 

Net 226 -0.21% 0.880 -0.14% 0.398 0.000 
       
Gross 226 1.42% 0.312 -0.15% 0.340 0.000 

Table 16 presents summary statistics of my pooled regression from the conditional model, utilizing both net and 
gross returns. Column 1 and 2 indicates if net or gross returns are being considered, and how many observations. 
Column 3 and 4 is the annual alpha of my pooled portfolio, alongside the pertaining p-value. Column 5 and 6 
reports the estimate of my indicator variable, along with its p-value. Finally column 7 displays the p-value of my 
conditional information variables being jointly zero. 

I have reported only the results of the conditional model net and gross returns, as it is very likely 

that the conditional model is an improvement of the unconditional model. I have once again run an 

F-test to check if the information variables are jointly zero, resulting in a highly significant value, 

and so I have rejected this possibility, and thus the conditional model is to be preferred. However, 

regardless of applying the conditional or unconditional model, the estimates for the Indicator 

variable all appear insignificant. For the conditional model, the estimate of the indicator variable is -

0.14% with a p-value of 0.398 when using net returns, and -0.15% with a p-value of 0.340 when 

employing gross returns. Hence I am not able to reject the null hypothesis of the estimate of the 

indicator variable being zero, and so it seems the performance of prior “good” performing funds is 

not different from that of prior “bad” performing funds. In other words I have found no evidence of 

persistence in my sample. 

Although Hypothesis 10 indicates no persistence in the prior “good” or prior “bad” performing 

funds, it sheds little light on how these two constructed portfolios individually performed against 

the market. Accordingly I will disconnect the two time series again, and run separate regressions on 

the two portfolios in order to identify if either of them outperformed, or were outperformed by the 

market. To do this I will utilize the Jensen regression once more, investigating previous winners 

and previous loser in both a conditional and unconditional setting. Moreover, I will require two 

additional hypotheses to inspect the matter, one for the prior “bad” performing funds and one for 

the prior “good” performing funds. As before, the null hypothesis will be that the alpha is not 

different from zero, whereas the alternative hypothesis will be that it is different from zero. 

Hypothesis 11: 

𝐻0:  𝛼𝐵𝑎𝑑 = 0  𝐻1:  𝛼𝐵𝑎𝑑 ≠ 0 
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Hypothesis 12: 

𝐻0:  𝛼𝐺𝑜𝑜𝑑 = 0  𝐻1:  𝛼𝐺𝑜𝑜𝑑 ≠ 0 

Both portfolios were examined on the basis of both net and gross returns, producing the following 

results: 

 

TABLE 17 – SUMMARY STATISTICS FOR THE PERFORMANCE PERSISTENCE MODEL WITH SEPARATE 
REGRESSIONS, NET AND GROSS RETURNS – CONDITIONAL MODEL 

Portfolio Number of obs. Alpha (yearly) P-value F-prob. 

Net - bad 113 -1.47% 0.330 0.000 
     
Net - good 113 -0.63% 0.618 0.006 
     
Gross - bad 113 0.20% 0.892 0.000 
     
Gross - good 113 0.76% 0.557 0.006 

Table 17 presents summary statistics of the Jensen model considering separate portfolios in a conditional setting, 
both net and gross returns are tried. Column 1 indicates which portfolio is considered. Column is the number of 
observations. Column 3 and 4 is the annual alpha estimates, with relevant p-values. Column 5 is the p-value of 
the conditional information variables being jointly zero. 

From the statistics provided from the F-test, it appears once again the information variables add 

explanatory power, and so only the results of the conditional model are reported. Inspecting the 

alphas first, one can see that no matter if the portfolio comprises of prior “bad” or “good” 

performers, the figures are negative when using net returns. Neither of the two net return alphas 

appear significant, with p-values of 0.330 and 0.618 respectively. Conversely, the alphas transform 

into positive numbers when employing gross returns, nonetheless these figures have p-values of 

0.892 and 0.557 and are therefore deemed insignificant. Once again the results suggest the fund 

expenses devour any abnormal return. 
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5.5 SURVIVORSHIP BIAS 

In this study I am attempting to avoid any survivorship bias, by including both dead and alive funds 

in my sample. Moreover in my sample the attrition rate, the percentage of funds leaving the sample 

during the period, is a mere 1.75%. This is due to the fact that between January 2003 and June 2013 

only a single fund from my sample has become defunct. And so by all means it is justifiable to 

assume the survivorship bias in my sample is negligible. Nevertheless I have calculated the mean 

return over the period for all funds in the sample, alongside the mean return of only surviving, as 

well as only dead funds. The results are reported in table 18. 

 

TABLE 18 – SUMMARY STATISTICS OF SURVIVORSHIP BIAS IN MY SAMPLE 

Funds Obs. Mean Std. Error Std. Dev. 

All 125 14.23% 0.0059 22.84% 

Surviving 125 14.25% 0.0059 22.82% 

Dead 118 12.98% 0.0068 25.64% 

= Surviving – All  0.02% 0.0083  

= Surviving – Dead   1.27% 0.0090   

Table 18 reports the survivorship bias in my sample. Column 1 and 2 indicates which funds are being considered, 
along with how many observations. Column 3 displays the mean returns. Column 4 and 5 report the standard 
error and standard deviation of the mean return estimates. 

By constructing three portfolios, in which all funds in the portfolio have equal weights, one can see 

the difference between all funds, surviving funds, and dead funds. On a yearly basis, the difference 

in mean return between surviving and all funds is only 0.02% points. This is a direct measure of the 

survivorship bias in the sample, and what must be said a very modest figure compared to 

survivorship bias findings in other studies, e.g. 0.5%, Grinblatt and Titman (1989), 0.8%, Brown 

and Goetzmann (1995), 0.7%, Dahlquist et al. (2000). 

On the other hand, the difference in mean return between surviving and dead funds amounts to 

1.27% points annually. In order to confirm if this figure is significant or not, I require a new 

hypothesis. The null of this hypothesis is that the mean return of the surviving funds is not different 

from that of the dead funds, while the alternative is that the two means are in fact different.  
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Hypothesis 13: 

𝐻0:  �̅�𝑆𝑢𝑟𝑣𝑖𝑣𝑖𝑛𝑔 = �̅�𝐷𝑒𝑎𝑑  𝐻1:  �̅�𝑆𝑢𝑟𝑣𝑖𝑣𝑖𝑛𝑔 ≠ �̅�𝐷𝑒𝑎𝑑  

To verify this I have employed an independent samples t-test, assuming both equal and unequal 

variances, the results are reported in table 19. 

 

TABLE 19 – INDEPENDENT SAMPLES T-TEST OF MEAN RETURN DIFFERENCES BETWEEN SURVIVING AND 
DEAD FUNDS 

  Df t-stat p-value Mean difference SE difference 

Equal 
variances 
assumed 

241 0.1176 0.9065 0.0127 0.0090 

Unequal 
variances 
assumed 

233.949 0.1172 0.9068 0.0127 0.0090 

Table 19 presents the output of the independent samples t-test when testing for equality of the mean returns of 
the two groups. Column 1 indicates if equal or unequal variances are assumed. Column 2 is the degrees of 
freedom. Column 3 and 4 report the t-stats and related p-values respectively. Column 5 displays the differences 
between the mean returns of the two groups. Finally column 6 reports the standard errors of the differences in 
the mean returns.  

From table 19, one can see that the t-stats and their respective p-values are nowhere near 

significant, and so I cannot reject the null hypothesis of the mean return of the surviving funds 

being equal to the mean return of the dead funds. 
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6 ANALYSIS 

 

6.1 STOCK PICKING SKILLS 

When considering stock picking skills on the basis of net returns, Norwegian equity funds’ 

performance appears to be relatively neutral. Moreover it is not surprising when looking at other 

studies that there are few funds which are statistically different from zero. In my case, there are 10 

out of 57 funds which deliver significant alphas from the unconditional Jensen regression, all of 

which are positive. When applying the conditional model however, 5 alphas emerge significant, of 

which only 1 is positive and 4 are negative. Furthermore the conditional model is to be preferred in 

68.42% of the cases, a figure which is not particularly conclusive. That and the fact that the mean 

alphas between the two models differ by 1.71% points annually makes it difficult to draw a 

reasonable conclusion of the performance. 

Contrary, when considering gross returns, the results are unequivocally better. When applying the 

unconditional model 29 of 57, more than half the sample has significant alphas, all of which are 

positive. The positive trend is also apparent when utilizing the conditional model, delivering 8 

significant alphas, of which 7 are positive. On the background of how I transform my returns, it 

comes as no surprise that my alphas differ by 1.32% points annually, when comparing the means of 

the net versus gross returns, regardless of utilizing the unconditional or conditional model. This is 

exactly equal to the average annual expense ratio of the funds in my sample. From this it is 

tempting to conclude that many fund managers possess superior stock picking skills, but that the 

alphas are eradicated by their fees.  

However since my sample also includes a number of passively managed funds, it is interesting to 

investigate if the actively managed funds are able to outperform the passively managed funds. 

When comparing the low expense quintile to the high expense quintile, I find no conclusive 

evidence of the actively managed funds performing better. In fact, on average the alphas of the two 

groups reveal that the high expense group is only 0.17% points higher annually, when applying the 

unconditional model. In regard to the conditional model, the difference is 0.67% points annually, 

but this time in favour of the low expense group. Furthermore both figures appear insignificant, 

regardless if I assume the alphas being normally distributed or not.  
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My analysis of micro forecasting abilities among Norwegian fund managers appears to substantiate 

Grossman and Stiglitz (1980) modified theory of efficient markets with costly information. Fund 

managers will only initiate in the costly process of gathering information, if there are opportunities 

of profits, i.e. inefficiencies in the market. Moreover some of them actually appear to be superior 

micro forecasters, able to outperform the market through selecting the right stocks. In any case, it 

seems the expenses of your average fund in Norway devour most of the abnormal returns headed 

for the investors. 

 

6.2 MARKET TIMING ABILITIES 

To examine if Norwegian mutual fund managers possess any market timing abilities, I have utilized 

the Treynor-Mazuy model, as well as the Merton-Henriksson model. The models indicate evidence 

for Norwegian fund managers indeed being able to time market fluctuations, if the unconditional 

model is applied. However, in the conditional Treynor-Mazuy model, the results are mixed. 

Beginning with the Treynor-Mazuy model in the unconditional setting, it displays as many as 28 

significant gamma coefficients, all positive, with the mean gamma being 0.221. When applying the 

conditioning information variables however, the mean gamma drops to –0.170, now only displaying 

8 significantly positive gammas, and 17 significantly negative ones. The model is indifferent to 

utilizing net or gross returns, when estimating the market timing coefficient. Furthermore it is 

difficult to make a clear cut choice on which of the unconditional and conditional model to 

interpret, as my F-test reveals that the conditional model is to be preferred over the unconditional 

model in 61.40% of the cases.  

However the interpretation of a significantly negative gamma coefficient would be that the fund 

manager has the perverse ability to predict the market movements, but systematically in the wrong 

direction. This is illogical, as any other trader could profit by trading against such a manager, 

moreover such ability would most likely have the manager reverse his strategy as he becomes 

aware of the issue. Furthermore, a negative timing coefficient could be the product of options and 

other related derivative strategies, however then there should be a significantly positive alpha to 

offset the negative gamma. This is true only for 4 out of 17 funds with significantly negative gamma 

coefficients in the conditional model. Therefore I question the reliability of the results from the 

conditional model in this case, and will only evaluate the results of the unconditional model. 
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When examining the pertaining alpha values of the Treynor-Mazuy model net of expenses, one can 

see that the mean alpha has been reduced from 1.46% to –0.29% annually. This also results in 

going from 10 significantly positive funds to only 1 significantly positive, alongside a newfound 7 

significantly negative funds. The same reduction can be traced in the gross return model, with the 

mean alpha decreasing from 2.78% net of expenses to 1.03% gross of expenses annually. In turn 

this means that the radically positive figure from the Jensen model of 29 significantly positive 

alphas has now been reduced to 9 significantly positive funds, whereas 1 fund appears with a 

significantly negative alpha. The difference between the mean alphas when utilizing net versus 

gross returns is once again equal to the average expense ratio of 1.32% points. These results are in 

line with Grant’s (1977) findings, which demonstrate that in the presence of market timing, the 

alpha estimates will biased downwards while the beta estimates will be biased upwards.  

The outcome from my Merton-Henriksson model, exhibits a more neutral market timing coefficient 

on average. With a mean gamma value of 0.087, it is relatively surprising that as many as 21 funds 

appear significant, all of which are positive. However, yet again the alpha values are being punished, 

now exhibiting a mean annual figure of –1.51%; it is a large reduction from the mean alpha of 

1.46% from the Jensen model when considering net returns. From this, 1 fund displays a 

significantly positive alpha, while as many as 12 funds demonstrate significantly negative ones. If 

utilizing gross returns, the figures are a bit more flattering, with the mean alpha once more 

increasing by 1.32% points, the average expense ratio. This yields 4 significantly positive alphas, 

and 3 significantly negative ones. Moreover this is still consistent with Grant’s (1977) study of the 

alpha values being downward biased, when market timing seems apparent.  

Although both my market timing models, in an unconditional setting, appear to display strong 

evidence suggesting that Norwegian mutual fund managers possess some market timing acumen. 

Most of these gains seem to be lost again by the accompanying negative alpha values. And so, for an 

investor seeking abnormal returns, this is still not a very convincing performance by Norwegian 

equity mutual fund managers. 
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6.3 PERFORMANCE PERSISTENCE 

When it comes to investigating if there is any persistence in the performance of my funds, I chose to 

employ a model based on Otten and Bams’ (2002) approach. I was able to find no significance of 

any funds repeating performance in successive periods, and therefore no indication of any hot-, or 

cold- hands phenomena.  It seems there is no evidence of the portfolio comprising of prior “good” 

performing funds being different from the portfolio comprising of prior “bad” performing funds, 

when utilizing the pooled regression. Furthermore, when running Jensen regressions on the 

separate portfolios, none of the portfolios, regardless if I use net or gross returns produce any 

significant alphas, implying that neither one of them were able to outperform the market 

benchmark. In fact both the portfolios generate a mean negative alpha when considering returns 

net of expenses.  Hence it appears that the strategy of investing in prior winners yields no apparent 

profits for an investor in the Norwegian equity fund market.  

 

6.4 SURVIVORSHIP BIAS 

As there was only one fund in my sample of 57 that died during the sample period, the survivorship 

bias is most likely very small. By a direct measure I evaluated it to be 0.02% points per year. 

Nevertheless I conducted tests examining if the means of the surviving funds and the one dead 

fund, were different. Summed up in a figure, the difference was 1.27% points annually. However I 

found no significance of the means being different, therefore one can argue that survivorship bias 

would not have plagued my study in any case.  
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7 CONCLUSION 

The sample used in this study is only a small segment of the funds available at the OSE, those funds 

primarily investing in Norwegian equities, in the period from January 2003 to June 2013. I have 

included both dead and alive funds, to avoid any survivorship bias issues. In any event, there has 

only been a single casualty in my sample, and even this one dead fund does not have a significantly 

different mean from the rest of the surviving funds. 

In spite of what the industry itself claims, it appears Norwegian mutual funds investing primarily in 

Norwegian equities, are not consistently able to provide abnormal returns. In most cases I find that 

alphas are statistically indistinguishable from zero. Although I find some indication of fund 

managers having superior forecasting abilities, these abilities are not reflected in the net returns, 

but rather in the form of higher fees. The Jensen regression evaluating stock picking skills, displays 

varying results on the basis of applying the unconditional or conditional model. However what is 

clear is that when considering gross returns, the fund managers perform substantially better than 

when considering net returns. This corroborates Grossman and Stiglitz’ (1980) theory of efficient 

markets where gathering information has its price, moreover professional fund managers will only 

partake in the process if there are opportunities of profits. 

Furthermore, when evaluating for market timing abilities I have utilized two different models, the 

Treynor-Mazuy model, as well as the Merton-Henriksson model. Both models present a 

considerable portion of the funds exhibiting a significant market timing coefficient, regardless of 

applying the returns net or gross of expenses. However, both models also seem to be punishing the 

alphas severely, dragging the majority of the funds into negative alpha territory. Nonetheless, yet 

again only a fraction of the alphas appear significant. Additionally, these results are consistent with 

Grant’s (1977) paper, where he demonstrates that in the presence of market timing the alpha 

coefficients are biased downwards. And so, although many Norwegian equity mutual funds appear 

to display market timing abilities, at the end of the day the accompanying negative alpha values 

suggests that the investors are not left with too many spoils. 

In order to analyse if there is any persistence in the performance of the funds in question, I have 

run tests on a synthesized portfolio. After dividing the funds into quartiles ranked on their 

performance in the preceding twelve months, the prior best and prior worst performing funds are 

placed into two equally weighted portfolios. When running a regression on the pooled data, I find 

no evidence of any persistence in either the prior best performing, or the prior worst performing 
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funds. In fact both portfolios produced a negative alpha when utilizing net returns; however neither 

of the two appeared significant. Hence, it seems investors cannot look to past performance to locate 

future investments in funds that will yield abnormal returns. In reality, it appears difficult to find 

any ex ante factors which will identify funds capable of outperforming the market in Norway.  

Moreover, I have also tried dividing my sample into quintiles based on their fund expense ratios. 

After comparing the alphas of my low expense quintile to the alphas of my high expense quintile, I 

find that the mean alpha of the high expense group is only 0.17% points higher than the low 

expense group when considering net returns. Regardless of assuming the alphas to be normally 

distributed or not, the mean alphas of the two groups are statistically indistinguishable from each 

other. Thus it may appear that the fees Norwegian funds are charging for active management are 

too high. Or just as bad, many of the actively managed funds are in truth simply replicating the 

returns of the benchmark, i.e. closet indexing. 

So should investors seek active management, and pay the pertaining higher fees? I find no evidence 

of actively managed funds being consistently able to add any economic value compared to investing 

in passively managed funds.  
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8 FUTURE RESEARCH 

My suggestions for future research is to properly assess the performance utilizing multifactor 

models, such as the Fama-French three factor model, or the Carhart four factor model. In order to 

do this however, the additional factors first have to be estimated locally for the Norwegian market.  

Furthermore it could be interesting to see how Norwegian equity mutual funds with an 

international investing mandate would compare to the equity funds investing primarily in 

Norwegian equities. 
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APPENDIX A – LIST OF FUNDS 

 

TABLE 20 – LIST OF TICKERS, FULL NAMES, AND MARKET STATUS. 

 

Ticker Name Market Status 

GAMBAKK NO ALFRED BERG AKTIV II Delisted 
FIRGENE NO FIRST GENERATOR Active 
NONORVE NO NORDEA NORGE VERDI Active 
ORFINF NO OMEGA INVESTMENT FUND Active 
SUNOVER NO WARRENWICKLUND NORGE Active 
NFAKSJE NO NB-AKSJEFOND Active 
TFNORGE NO TERRA NORGE Active 
DISMB NO DNB SMB Active 
GAMBAKF NO ALFRED BERG GAMBAK Active 
HANONOK NO HANDELSBANKEN NORGEFOND-NOK Active 
SBONRGA NO STOREBRAND OPTIMA NORGE A Active 
WWKUTBY NO WARRENWICKLUND UTBYTTE Active 
DCDFNAI NO DANSKE INV NORSK AKSJ INST I Active 
DANINII NO DANSKE INVEST NOR AKS IN II Active 
AFMARKE NO DNB NORGE AVANSE II Active 
AIAKTIV NO ALFRED BERG AKTIV Active 
FFNORG2 NO DANSKE INVEST-NORGE II Active 
SPVERDI NO STOREBRAND VERDI FUND Active 
ABNORET NO ALFRED BERG NORGE ETISK Active 
DFNORGE NO DELPHI NORGE FUND Active 
AINORGS NO ALFRED BERG NORGE + Active 
AFAVANS NO DNB NORGE AVANSE I Active 
FFNORGE NO DANSKE INVEST-NORGE I Active 
DINOIII NO DNB NORGE IV Active 
AINORG NO ALFRED BERG NORGE Active 
SPNORGE NO STOREBRAND NORGE FUND Active 
DINORGE NO DNB NORGE III Active 
KLPAKNO NO KLP AKSJENORGE Active 
NORKAP1 NO NORDEA KAPITAL Active 
NFPLUSS NO TERRA SMB Active 
KLPANOI NO KLP AKSJENORGE INDEKS Active 
DIREALI NO DNB NORGE I Active 
PVAKSJE NO DNB NORGE Active 
FONSPAR NO FONDSFINANS SPAR Active 
DNBNORI NO DNB NORGE INDEKS Active 
NORAVKA NO NORDEA AVKASTNING Active 
NORVEKS NO NORDEA VEKST Active 
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SBNORGI NO STOREBRAND NORGE I Active 
SPAKSIN NO STOREBRAND AKSJE INNLAND Active 
SBNINST NO STOREBRAND NORGE INSTITUSJON Active 
CAOBX NO CARNEGIE NORGE INDEKS Active 
CAAKSJE NO CARNEGIE AKSJE NORGE Active 
AFNOAK2 NO DNB NORGE SELEKTIV III Active 
AFGNNOA NO DNB NORGE SELEKTIV II Active 
FOPLIDX NO AKSJEFOND PLUSS MARKEDSVERDI Active 
POAKTIV NO PARETO AKSJE NORGE Active 
DI20FND NO DNB NORGE SELEKTIV I Active 
FOPLAKS NO PLUSS AKSJE FUND Active 
OBXEDNB NO DNB OBX Active 
FNAKTIV NO FONDSFINANS AKTIV Active 
PRVERDI NO PARETO VERDI Active 
FFSMBFD NO DANSKE INVEST-NORGE VEKST Active 
POAKTNY NO PARETO AKTIV Active 
FFUNIVE NO DANSKE INVEST-AKTIV FORMUESF Active 
NORSMB1 NO NORDEA SMB Active 
ODNORII NO ODIN NORGE II Active 
ODNORGE NO ODIN NORGE Active 
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APPENDIX B – JENSEN’S ALPHA MODEL 

Table 21 displays the output of the Jensen’s alpha model, net of expenses. Results from both the 

unconditional and conditional model are reported where indicated. Alpha values, with relevant t-

stats are reported, alongside adjusted r-squared and observations for both models. For the 

unconditional model, also beta values are displayed. For the conditional model F-probabilities are 

reported, to indicate if additional information variables are jointly zero. 

 
TABLE 21 – JENSEN’S ALPHA, NET OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 
Unconditional model 

 
Conditional model 

Fund name 𝛂 t-stat 𝐑𝐚𝐝𝐣.
𝟐  𝛃 Obs. 𝛂 t-stat 𝐑𝐚𝐝𝐣.

𝟐  F-prob. 

GAMBAKK 0.0000 (-0.018) 0.931 0.9531 118 -0.0120 (-0.447) 0.932 0.2330 

FIRGENE 0.0408 (0.935) 0.911 1.1442 32 0.0012 (0.029) 0.932 0.0045 

NONORVE 0.0324* (1.767) 0.922 0.7994 125 0.0156 (0.840) 0.938 0.0000 

ORFINF -0.0048 (-0.260) 0.950 0.9895 125 -0.0228 (-1.314) 0.953 0.0004 

SUNOVER 0.0168 (0.823) 0.928 0.9266 115 0.0036 (0.163) 0.930 0.0629 

NFAKSJE -0.0228 (-1.340) 0.950 0.9396 125 -0.0372** (-2.104) 0.952 0.0177 

TFNORGE 0.0012 (0.053) 0.960 0.9653 125 -0.0156 (-1.007) 0.962 0.0223 

DISMB 0.0408 (1.024) 0.792 0.9433 125 0.0012 (0.019) 0.805 0.0001 

GAMBAKF 0.0216 (0.707) 0.879 0.9607 125 0.0192 (0.591) 0.877 0.7524 

HANONOK -0.0072 (-0.462) 0.967 1.0198 125 -0.0060 (-0.369) 0.966 0.9975 

SBONRGA -0.0132 (-0.675) 0.928 0.9327 125 -0.0228 (-1.133) 0.931 0.3517 

WWKUTBY 0.0216 (0.822) 0.672 0.4552 117 0.0084 (0.286) 0.682 0.0747 

DCDFNAI 0.0372*** (2.836) 0.971 0.9127 125 0.0204 (1.649) 0.974 0.0023 

DANINII 0.0492*** (2.943) 0.970 0.8957 77 0.0288* (1.842) 0.975 0.0012 

AFMARKE 0.0036 (0.398) 0.992 0.9794 125 -0.0072 (-0.891) 0.993 0.0000 

AIAKTIV 0.0000 (-0.001) 0.934 0.9588 125 -0.0120 (-0.495) 0.935 0.1898 

FFNORG2 0.0336** (2.518) 0.969 0.9089 125 0.0120 (1.024) 0.975 0.0000 

SPVERDI 0.0168 (0.945) 0.941 0.9005 125 0.0072 (0.449) 0.945 0.0253 

ABNORET -0.0036 (-0.321) 0.977 0.9761 125 -0.0060 (-0.507) 0.976 0.8148 

DFNORGE 0.0384* (1.669) 0.903 0.9129 125 0.0132 (0.584) 0.908 0.0139 

AINORGS 0.0216* (1.956) 0.983 0.9732 125 0.0144 (1.282) 0.983 0.1519 

AFAVANS -0.0036 (-0.493) 0.993 0.9769 125 -0.0120** (-2.034) 0.995 0.0000 
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FFNORGE 0.0252* (1.950) 0.971 0.9150 125 0.0048 (0.411) 0.975 0.0000 

DINOIII 0.0204 (1.652) 0.980 0.9269 125 0.0060 (0.625) 0.985 0.0000 

AINORG 0.0168 (1.525) 0.983 0.9737 125 0.0084 (0.791) 0.983 0.0343 

SPNORGE 0.0108 (0.761) 0.964 0.9646 125 0.0060 (0.401) 0.966 0.0526 

DINORGE 0.0180 (1.411) 0.980 0.9250 125 0.0036 (0.326) 0.985 0.0000 

KLPAKNO 0.0168 (0.947) 0.957 0.9492 125 -0.0084 (-0.676) 0.969 0.0003 

NORKAP1 0.0096 (1.160) 0.989 0.9529 125 -0.0012 (-0.090) 0.990 0.0034 

NFPLUSS -0.0036 (-0.132) 0.855 0.8659 125 -0.0420 (-1.545) 0.870 0.0004 

KLPANOI 0.0072 (0.680) 0.984 0.9223 92 0.0048 (0.399) 0.986 0.0002 

DIREALI 0.0096 (0.809) 0.980 0.9243 125 -0.0048 (-0.464) 0.985 0.0000 

PVAKSJE 0.0108 (0.840) 0.980 0.9240 125 -0.0048 (-0.431) 0.985 0.0000 

FONSPAR 0.0420* (1.911) 0.925 0.9117 125 0.0240 (1.095) 0.928 0.1627 

DNBNORI 0.0036 (0.256) 0.980 0.9062 33 -0.0060 (-0.444) 0.980 0.1788 

NORAVKA 0.0000 (0.000) 0.990 0.9624 125 -0.0096 (-1.246) 0.991 0.0021 

NORVEKS -0.0120 (-0.861) 0.972 0.9582 125 -0.0264* (-1.869) 0.974 0.0002 

SBNORGI -0.0072 (-0.410) 0.945 0.9350 125 -0.0144 (-0.779) 0.948 0.2712 

SPAKSIN -0.0072 (-0.502) 0.957 0.9145 125 -0.0132 (-0.929) 0.959 0.3596 

SBNINST -0.0120 (-0.667) 0.959 0.9105 29 -0.0420* (-1.901) 0.965 0.0205 

CAOBX 0.0048 (0.360) 0.976 0.9386 125 -0.0012 (-0.049) 0.977 0.0032 

CAAKSJE 0.0108 (1.033) 0.980 0.9661 125 -0.0024 (-0.225) 0.982 0.0003 

AFNOAK2 0.0288* (1.970) 0.971 0.9159 125 0.0060 (0.503) 0.979 0.0000 

AFGNNOA 0.0264* (1.875) 0.972 0.9077 125 0.0060 (0.477) 0.978 0.0000 

FOPLIDX 0.0168 (1.465) 0.977 0.9038 125 -0.0012 (-0.121) 0.980 0.0003 

POAKTIV 0.0432 (1.597) 0.867 0.8145 125 0.0264 (1.049) 0.870 0.3438 

DI20FND 0.0192 (1.078) 0.964 0.9357 125 -0.0060 (-0.402) 0.974 0.0000 

FOPLAKS 0.0192 (1.245) 0.954 0.8470 125 -0.0120 (-0.979) 0.968 0.0000 

OBXEDNB 0.0348 (0.734) 0.878 0.9090 47 0.0324 (0.691) 0.896 0.0002 

FNAKTIV 0.0324 (1.581) 0.919 0.7918 125 0.0120 (0.603) 0.929 0.0029 

PRVERDI 0.0096 (0.297) 0.881 0.7882 89 0.0024 (0.096) 0.880 0.4875 

FFSMBFD 0.0192 (0.879) 0.896 0.8387 125 0.0108 (0.445) 0.897 0.3158 

POAKTNY 0.0264 (0.974) 0.860 0.7923 125 0.0096 (0.387) 0.863 0.3926 

FFUNIVE 0.0672 (1.498) 0.325 0.3301 125 -0.0108 (-0.324) 0.527 0.0000 

NORSMB1 0.0096 (0.262) 0.788 0.8414 125 -0.0204 (-0.565) 0.794 0.0087 

ODNORII -0.0216 (-0.624) 0.816 0.7821 108 -0.0540 (-1.633) 0.827 0.0020 

ODNORGE 0.0180 (0.556) 0.830 0.8078 125 -0.0144 (-0.458) 0.840 0.0251 

          
Mean 0.0146 

 
0.923 0.8996 116 -0.0025 

 
0.932 
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Table 22 displays the output of the Jensen’s alpha model, gross of expenses. Results from both the 

unconditional and conditional model are reported where indicated. Alpha values, with relevant t-

stats are reported, alongside adjusted r-squared and observations for both models. For the 

conditional model F-probabilities are reported, to indicate if additional information variables are 

jointly zero.  

 
TABLE 22 – JENSEN’S ALPHA, GROSS OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 
Unconditional model 

 
Conditional model 

Fund name 𝛂 t-stat 𝐑𝐚𝐝𝐣.
𝟐  Obs. 𝛂 t-stat 𝐑𝐚𝐝𝐣.

𝟐  F-prob 

GAMBAKK 0.0144 (0.591) 0.931 118 0.0036 (0.133) 0.932 0.2330 
FIRGENE 0.0552 (1.283) 0.911 32 0.0168 (0.295) 0.932 0.0045 
NONORVE 0.0468** (2.592) 0.922 125 0.0300* (1.676) 0.938 0.0000 
ORFINF 0.0132 (0.693) 0.950 125 -0.0048 (-0.274) 0.953 0.0004 
SUNOVER 0.0372* (1.772) 0.928 115 0.0240 (1.079) 0.930 0.0629 
NFAKSJE -0.0024 (-0.148) 0.950 125 -0.0168 (-0.976) 0.952 0.0177 
TFNORGE 0.0204 (1.284) 0.960 125 0.0036 (0.245) 0.962 0.0223 
DISMB 0.0600 (1.532) 0.792 125 0.0204 (0.535) 0.805 0.0001 
GAMBAKF 0.0396 (1.297) 0.879 125 0.0372 (1.151) 0.877 0.7524 
HANONOK 0.0120 (0.787) 0.967 125 0.0132 (0.756) 0.966 0.9975 
SBONRGA -0.0036 (-0.163) 0.928 125 -0.0120 (-0.626) 0.931 0.3517 
WWKUTBY 0.0372 (1.383) 0.672 117 0.0240 (0.772) 0.682 0.0747 
DCDFNAI 0.0456*** (3.525) 0.971 125 0.0288** (2.377) 0.974 0.0023 
DANINII 0.0588*** (3.475) 0.970 77 0.0372** (2.419) 0.975 0.0012 
AFMARKE 0.0156* (1.951) 0.992 125 0.0048 (0.680) 0.993 0.0000 
AIAKTIV 0.0144 (0.654) 0.934 125 0.0036 (0.132) 0.935 0.1898 
FFNORG2 0.0468*** (3.447) 0.969 125 0.0240** (2.123) 0.975 0.0000 
SPVERDI 0.0360** (2.101) 0.941 125 0.0276 (1.619) 0.945 0.0253 
ABNORET 0.0132 (1.162) 0.977 125 0.0120 (0.963) 0.976 0.8148 
DFNORGE 0.0588** (2.533) 0.903 125 0.0324 (1.494) 0.908 0.0139 
AINORGS 0.0288** (2.594) 0.983 125 0.0216* (1.909) 0.983 0.1519 
AFAVANS 0.0144** (2.178) 0.993 125 0.0060 (0.913) 0.995 0.0000 
FFNORGE 0.0444*** (3.511) 0.971 125 0.0252** (2.188) 0.975 0.0000 
DINOIII 0.0288** (2.250) 0.980 125 0.0132 (1.376) 0.985 0.0000 
AINORG 0.0288*** (2.619) 0.983 125 0.0204* (1.860) 0.983 0.0343 
SPNORGE 0.0264* (1.784) 0.964 125 0.0216 (1.380) 0.966 0.0526 
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DINORGE 0.0276** (2.207) 0.980 125 0.0132 (1.328) 0.985 0.0000 
KLPAKNO 0.0288 (1.617) 0.957 125 0.0036 (0.233) 0.969 0.0003 
NORKAP1 0.0204** (2.303) 0.989 125 0.0096 (1.088) 0.990 0.0034 
NFPLUSS 0.0168 (0.589) 0.855 125 -0.0216 (-0.808) 0.869 0.0004 
KLPANOI 0.0084 (0.776) 0.984 92 0.0048 (0.494) 0.986 0.0002 
DIREALI 0.0276** (2.252) 0.980 125 0.0132 (1.355) 0.985 0.0000 
PVAKSJE 0.0288** (2.281) 0.980 125 0.0132 (1.388) 0.985 0.0000 
FONSPAR 0.0528** (2.362) 0.925 125 0.0336 (1.549) 0.928 0.1627 
DNBNORI 0.0072 (0.463) 0.980 33 -0.0036 (-0.239) 0.980 0.1788 
NORAVKA 0.0204** (2.430) 0.990 125 0.0096 (1.226) 0.991 0.0021 
NORVEKS -0.0060 (-0.489) 0.972 125 -0.0216 (-1.513) 0.974 0.0002 
SBNORGI -0.0048 (-0.247) 0.945 125 -0.0108 (-0.621) 0.948 0.2712 
SPAKSIN -0.0012 (-0.084) 0.957 125 -0.0072 (-0.512) 0.959 0.3596 
SBNINST -0.0108 (-0.558) 0.959 29 -0.0396* (-1.811) 0.966 0.0205 
CAOBX 0.0120 (1.024) 0.976 125 0.0072 (0.583) 0.977 0.0032 
CAAKSJE 0.0228** (2.146) 0.980 125 0.0096 (0.936) 0.982 0.0003 
AFNOAK2 0.0372** (2.515) 0.971 125 0.0144 (1.146) 0.979 0.0000 
AFGNNOA 0.0372** (2.573) 0.972 125 0.0156 (1.307) 0.978 0.0000 
FOPLIDX 0.0240** (2.079) 0.977 125 0.0060 (0.537) 0.980 0.0003 
POAKTIV 0.0480* (1.783) 0.867 125 0.0312 (1.249) 0.870 0.3438 
DI20FND 0.0384** (2.222) 0.964 125 0.0144 (1.053) 0.974 0.0000 
FOPLAKS 0.0312** (2.007) 0.954 125 0.0000 (-0.023) 0.968 0.0000 
OBXEDNB 0.0372 (0.797) 0.885 47 0.0348 (0.755) 0.899 0.0002 
FNAKTIV 0.0420** (2.072) 0.919 125 0.0216 (1.131) 0.929 0.0029 
PRVERDI 0.0288 (0.956) 0.881 89 0.0228 (0.736) 0.880 0.4875 
FFSMBFD 0.0372 (1.656) 0.896 125 0.0276 (1.177) 0.897 0.3158 
POAKTNY 0.0408 (1.529) 0.860 125 0.0240 (0.997) 0.863 0.3926 
FFUNIVE 0.0840* (1.891) 0.325 125 0.0072 (0.204) 0.527 0.0000 
NORSMB1 0.0300 (0.815) 0.788 125 -0.0012 (-0.018) 0.794 0.0087 
ODNORII -0.0120 (-0.357) 0.816 108 -0.0456 (-1.363) 0.827 0.0020 
ODNORGE 0.0372 (1.184) 0.830 125 0.0060 (0.193) 0.839 0.0251 

         
Mean 0.0278 

 
0.923 116 0.0107 

 
0.932 
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APPENDIX C – TREYNOR-MAZUY MODEL 

Table 23 displays the output of the unconditional Treynor-Mazuy market timing model, net of 

expenses. Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are 

reported, alongside adjusted r-squared. 

 

TABLE 23 – UNCONDITIONAL TREYNOR-MAZUY MODEL, NET OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 
Unconditional model 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  

GAMBAKK -0.0060 (-0.201) 0.0674 (0.515) 0.931 
FIRGENE 0.0840* (1.884) -1.3793 (-1.202) 0.916 
NONORVE 0.0180 (0.890) 0.1823 (1.006) 0.923 
ORFINF -0.0192 (-0.935) 0.1820 (1.094) 0.950 
SUNOVER 0.0108 (0.499) 0.0839 (0.563) 0.928 
NFAKSJE -0.0312* (-1.666) 0.1127 (0.987) 0.950 
TFNORGE -0.0180 (-1.017) 0.2502* (1.900) 0.961 
DISMB 0.0000 (0.003) 0.5242** (2.214) 0.796 
GAMBAKF 0.0312 (0.923) -0.1326 (-0.965) 0.878 
HANONOK -0.0012 (-0.075) -0.0788 (-1.086) 0.967 
SBONRGA -0.0336 (-1.433) 0.2702 (1.004) 0.929 
WWKUTBY 0.0192 (0.636) 0.0310 (0.182) 0.669 
DCDFNAI 0.0144 (1.094) 0.2991*** (3.347) 0.974 
DANINII 0.0228 (1.390) 0.3539*** (2.971) 0.973 
AFMARKE -0.0048 (-0.588) 0.1058** (2.163) 0.992 
AIAKTIV -0.0072 (-0.274) 0.0942 (0.800) 0.934 
FFNORG2 0.0084 (0.692) 0.3268*** (3.680) 0.972 
SPVERDI 0.0012 (0.081) 0.1939 (1.039) 0.942 
ABNORET -0.0048 (-0.392) 0.0171 (0.205) 0.976 
DFNORGE 0.0144 (0.577) 0.3140*** (2.677) 0.904 
AINORGS 0.0192 (1.604) 0.0230 (0.402) 0.983 
AFAVANS -0.0120* (-1.687) 0.1141*** (2.734) 0.994 
FFNORGE 0.0036 (0.282) 0.2797*** (3.165) 0.973 
DINOIII -0.0096 (-0.795) 0.3881*** (3.687) 0.984 
AINORG 0.0132 (1.109) 0.0402 (0.654) 0.983 
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SPNORGE 0.0168 (1.103) -0.0672 (-0.453) 0.964 
DINORGE -0.0120 (-1.064) 0.3889*** (3.742) 0.984 
KLPAKNO -0.0096 (-0.591) 0.3441 (1.207) 0.960 
NORKAP1 -0.0060 (-0.641) 0.2095*** (3.037) 0.990 
NFPLUSS -0.0348 (-1.181) 0.4099*** (2.945) 0.858 
KLPANOI -0.0072 (-0.576) 0.1885** (2.134) 0.985 
DIREALI -0.0192* (-1.770) 0.3888*** (3.779) 0.984 
PVAKSJE -0.0192* (-1.747) 0.3902*** (3.750) 0.984 
FONSPAR 0.0132 (0.585) 0.3764* (1.940) 0.928 
DNBNORI -0.0084 (-0.579) 0.3653 (1.245) 0.981 
NORAVKA -0.0144 (-1.563) 0.1811*** (2.837) 0.991 
NORVEKS -0.0300** (-2.112) 0.2418*** (3.349) 0.974 
SBNORGI -0.0252 (-1.164) 0.2354 (1.074) 0.946 
SPAKSIN -0.0264 (-1.494) 0.2542 (1.490) 0.958 
SBNINST -0.0204 (-0.943) 0.2963 (0.626) 0.958 
CAOBX -0.0132 (-1.010) 0.2261** (2.302) 0.977 
CAAKSJE -0.0012 (-0.071) 0.1561 (1.180) 0.980 
AFNOAK2 -0.0036 (-0.244) 0.4202*** (3.269) 0.976 
AFGNNOA -0.0048 (-0.421) 0.4197*** (3.471) 0.977 
FOPLIDX -0.0072 (-0.609) 0.3071*** (3.074) 0.979 
POAKTIV 0.0396 (1.517) 0.0488 (0.228) 0.866 
DI20FND -0.0216 (-1.450) 0.5353*** (4.104) 0.971 
FOPLAKS -0.0264* (-1.764) 0.5932*** (4.154) 0.965 
OBXEDNB 0.0276 (0.523) 0.0854 (0.202) 0.875 
FNAKTIV -0.0012 (-0.069) 0.4401** (2.365) 0.925 
PRVERDI 0.0096 (0.334) -0.0146 (-0.072) 0.880 
FFSMBFD 0.0240 (0.949) -0.0542 (-0.333) 0.895 
POAKTNY 0.0252 (0.974) 0.0191 (0.084) 0.859 
FFUNIVE -0.0564* (-1.678) 1.6096*** (5.815) 0.517 
NORSMB1 -0.0252 (-0.640) 0.4485** (2.599) 0.792 
ODNORII -0.0396 (-1.144) 0.2544 (1.355) 0.817 
ODNORGE -0.0024 (-0.075) 0.2629 (1.429) 0.831 

      
Mean -0.0029  0.221  0.928 
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Table 24 displays the output of the conditional Treynor-Mazuy market timing model, net of 

expenses. Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are 

reported, alongside adjusted r-squared. For the conditional model F-probabilities are reported, to 

indicate if additional information variables are jointly zero.  

 

TABLE 24 – CONDITIONAL TREYNOR-MAZUY MODEL, NET OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Conditional model 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  F-prob. 

GAMBAKK 0.0000 (-0.003) -0.3092 (-1.135) 0.932 0.1336 
FIRGENE 0.0504 (0.995) -2.0764*** (-3.500) 0.945 0.0000 
NONORVE 0.0348* (1.809) -0.5568** (-2.382) 0.941 0.0000 
ORFINF -0.0072 (-0.379) -0.4280** (-2.273) 0.955 0.0007 
SUNOVER 0.0216 (0.972) -0.5672** (-2.034) 0.932 0.0458 
NFAKSJE -0.0204 (-1.122) -0.4621** (-2.218) 0.953 0.0255 
TFNORGE -0.0108 (-0.626) -0.1440 (-0.700) 0.962 0.1965 
DISMB 0.0216 (0.502) -0.5959* (-1.864) 0.806 0.0003 
GAMBAKF 0.0384 (1.060) -0.5379* (-1.816) 0.878 0.3260 
HANONOK 0.0012 (0.068) -0.2195 (-1.408) 0.966 0.7220 
SBONRGA -0.0300 (-1.276) 0.2211 (0.673) 0.931 0.4945 
WWKUTBY 0.0348 (1.126) -0.7727** (-2.605) 0.693 0.0108 
DCDFNAI 0.0180 (1.431) 0.0601 (0.331) 0.974 0.4025 
DANINII 0.0312** (2.083) -0.0806 (-0.364) 0.975 0.0702 
AFMARKE -0.0012 (-0.218) -0.1430* (-1.871) 0.993 0.0000 
AIAKTIV -0.0024 (-0.104) -0.2566 (-1.036) 0.935 0.1319 
FFNORG2 0.0168 (1.403) -0.1538 (-0.829) 0.975 0.0185 
SPVERDI 0.0036 (0.214) 0.1040 (0.376) 0.945 0.0461 
ABNORET -0.0048 (-0.362) -0.0319 (-0.147) 0.976 0.8386 
DFNORGE 0.0252 (0.981) -0.3341 (-1.399) 0.908 0.0466 
AINORGS 0.0252* (1.965) -0.3004** (-2.545) 0.984 0.0054 
AFAVANS -0.0096 (-1.384) -0.0826 (-1.296) 0.995 0.0000 
FFNORGE 0.0120 (0.982) -0.2020 (-1.152) 0.976 0.0142 
DINOIII -0.0072 (-0.752) 0.3896*** (3.758) 0.986 0.0001 
AINORG 0.0192 (1.506) -0.2883** (-2.423) 0.984 0.0033 
SPNORGE 0.0264* (1.786) -0.5756** (-2.408) 0.969 0.0232 
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DINORGE -0.0108 (-1.055) 0.3910*** (3.824) 0.986 0.0001 
KLPAKNO 0.0072 (0.477) -0.4561 (-1.615) 0.971 0.0003 
NORKAP1 -0.0036 (-0.347) 0.0731 (0.596) 0.990 0.5324 
NFPLUSS -0.0132 (-0.449) -0.8101** (-2.579) 0.874 0.0002 
KLPANOI -0.0084 (-0.736) 0.3529** (2.609) 0.987 0.0010 
DIREALI -0.018* (-1.842) 0.3869*** (3.693) 0.986 0.0001 
PVAKSJE -0.018* (-1.813) 0.3872*** (3.690) 0.986 0.0001 
FONSPAR 0.0180 (0.773) 0.1800 (0.835) 0.928 0.7341 
DNBNORI -0.0120 (-0.734) 0.2455 (0.649) 0.979 0.6877 
NORAVKA -0.0108 (-1.163) 0.0259 (0.221) 0.991 0.3809 
NORVEKS -0.0264* (-1.728) -0.0050 (-0.034) 0.974 0.2029 
SBNORGI -0.0228 (-1.060) 0.2436 (0.867) 0.948 0.4026 
SPAKSIN -0.0264 (-1.556) 0.3839* (1.841) 0.960 0.2176 
SBNINST -0.0408 (-1.565) -0.0556 (-0.140) 0.964 0.0279 
CAOBX -0.0156 (-1.257) 0.4225*** (2.653) 0.979 0.0064 
CAAKSJE 0.0048 (0.421) -0.2049 (-1.185) 0.982 0.0160 
AFNOAK2 0.0012 (0.123) 0.1309 (0.824) 0.979 0.0072 
AFGNNOA -0.0012 (-0.136) 0.2107 (1.383) 0.978 0.0286 
FOPLIDX -0.0024 (-0.188) 0.0233 (0.134) 0.980 0.1744 
POAKTIV 0.0504* (1.965) -0.6871* (-1.965) 0.874 0.0457 
DI20FND -0.0168 (-1.141) 0.3087* (1.881) 0.975 0.0169 
FOPLAKS -0.0180 (-1.277) 0.1574 (0.702) 0.968 0.1257 
OBXEDNB 0.0432 (0.804) -0.2828 (-0.459) 0.894 0.0004 
FNAKTIV 0.0048 (0.247) 0.1772 (0.936) 0.929 0.0932 
PRVERDI 0.0204 (0.654) -0.4897 (-1.267) 0.881 0.4809 
FFSMBFD 0.0312 (1.157) -0.5664 (-1.491) 0.899 0.0737 
POAKTNY 0.0372 (1.449) -0.7652** (-1.987) 0.868 0.0323 
FFUNIVE -0.0504 (-1.455) 1.1063** (2.195) 0.552 0.0372 
NORSMB1 -0.0132 (-0.330) -0.2120 (-0.714) 0.793 0.1348 
ODNORII -0.0192 (-0.549) -1.0818*** (-2.786) 0.837 0.0002 
ODNORGE 0.0180 (0.565) -0.9087*** (-2.946) 0.846 0.0003 

       
Mean 0.0031  -0.170  0.933  
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Table 25 displays the output of the unconditional Treynor-Mazuy market timing model, gross of 

expenses. Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are 

reported, alongside adjusted r-squared. 

 

TABLE 25 – UNCONDITIONAL TREYNOR-MAZUY MODEL, GROSS OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Unconditional model 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  

GAMBAKK 0.0096 (0.317) 0.0674 (0.515) 0.931 
FIRGENE 0.0984** (2.221) -1.3793 (-1.202) 0.916 
NONORVE 0.0336 (1.625) 0.1823 (1.006) 0.923 
ORFINF -0.0012 (-0.042) 0.1820 (1.094) 0.950 
SUNOVER 0.0312 (1.397) 0.0839 (0.563) 0.928 
NFAKSJE -0.0108 (-0.595) 0.1127 (0.987) 0.950 
TFNORGE 0.0012 (0.094) 0.2502* (1.900) 0.961 
DISMB 0.0204 (0.483) 0.5242** (2.214) 0.796 
GAMBAKF 0.0492 (1.446) -0.1326 (-0.965) 0.878 
HANONOK 0.0192 (1.027) -0.0788 (-1.086) 0.967 
SBONRGA -0.0240 (-1.010) 0.2702 (1.004) 0.929 
WWKUTBY 0.0348 (1.122) 0.0310 (0.182) 0.669 
DCDFNAI 0.0228* (1.792) 0.2991*** (3.347) 0.974 
DANINII 0.0312* (1.948) 0.3539*** (2.971) 0.973 
AFMARKE 0.0072 (0.815) 0.1058** (2.163) 0.992 
AIAKTIV 0.0072 (0.293) 0.0942 (0.800) 0.934 
FFNORG2 0.0216* (1.671) 0.3268*** (3.680) 0.972 
SPVERDI 0.0216 (1.154) 0.1939 (1.039) 0.942 
ABNORET 0.0120 (0.954) 0.0171 (0.205) 0.976 
DFNORGE 0.0348 (1.367) 0.3140*** (2.677) 0.904 
AINORGS 0.0264** (2.174) 0.0230 (0.402) 0.983 
AFAVANS 0.0060 (0.830) 0.1141*** (2.734) 0.994 
FFNORGE 0.0240* (1.864) 0.2797*** (3.165) 0.973 
DINOIII -0.0012 (-0.134) 0.3881*** (3.687) 0.984 
AINORG 0.0252** (2.084) 0.0402 (0.654) 0.983 
SPNORGE 0.0312** (2.116) -0.0672 (-0.453) 0.964 
DINORGE -0.0024 (-0.182) 0.3889*** (3.742) 0.984 
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KLPAKNO 0.0024 (0.163) 0.3441 (1.207) 0.960 
NORKAP1 0.0036 (0.446) 0.2095*** (3.037) 0.990 
NFPLUSS -0.0156 (-0.507) 0.4099*** (2.945) 0.858 
KLPANOI -0.0060 (-0.492) 0.1885** (2.134) 0.985 
DIREALI -0.0012 (-0.153) 0.3888*** (3.779) 0.984 
PVAKSJE -0.0012 (-0.126) 0.3902*** (3.750) 0.984 
FONSPAR 0.0240 (1.016) 0.3764* (1.940) 0.928 
DNBNORI -0.0048 (-0.371) 0.3653 (1.245) 0.981 
NORAVKA 0.0060 (0.691) 0.1811*** (2.837) 0.991 
NORVEKS -0.0252* (-1.761) 0.2418*** (3.349) 0.974 
SBNORGI -0.0228 (-1.034) 0.2354 (1.074) 0.946 
SPAKSIN -0.0204 (-1.158) 0.2542 (1.490) 0.958 
SBNINST -0.0180 (-0.851) 0.2963 (0.626) 0.958 
CAOBX -0.0048 (-0.387) 0.2261** (2.302) 0.977 
CAAKSJE 0.0108 (0.964) 0.1561 (1.180) 0.980 
AFNOAK2 0.0048 (0.357) 0.4202*** (3.269) 0.976 
AFGNNOA 0.0048 (0.373) 0.4197*** (3.471) 0.977 
FOPLIDX 0.0000 (0.017) 0.3071*** (3.074) 0.979 
POAKTIV 0.0444* (1.710) 0.0488 (0.228) 0.866 
DI20FND -0.0024 (-0.141) 0.5353*** (4.104) 0.971 
FOPLAKS -0.0144 (-0.945) 0.5932*** (4.154) 0.965 
OBXEDNB 0.0312 (0.578) 0.0859 (0.203) 0.875 
FNAKTIV 0.0084 (0.396) 0.4401** (2.365) 0.925 
PRVERDI 0.0300 (0.994) -0.0146 (-0.072) 0.880 
FFSMBFD 0.0420 (1.642) -0.0542 (-0.333) 0.895 
POAKTNY 0.0396 (1.562) 0.0191 (0.084) 0.859 
FFUNIVE -0.0396 (-1.159) 1.6096*** (5.815) 0.517 
NORSMB1 -0.0048 (-0.125) 0.4485** (2.599) 0.792 
ODNORII -0.0312 (-0.888) 0.2544 (1.355) 0.817 
ODNORGE 0.0180 (0.539) 0.2629 (1.429) 0.831 

      
Mean 0.0103  0.221  0.928 
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Table 26 displays the output of the conditional Treynor-Mazuy market timing model, gross of 

expenses. Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are 

reported, alongside adjusted r-squared. For the conditional model F-probabilities are reported, to 

indicate if additional information variables are jointly zero.  

 

TABLE 26 – CONDITIONAL TREYNOR-MAZUY MODEL, GROSS OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Conditional model 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  F-prob. 

GAMBAKK 0.0144 (0.515) -0.3092 (-1.135) 0.932 0.1336 
FIRGENE 0.0648 (1.293) -2.0764*** (-3.500) 0.945 0.0000 
NONORVE 0.0504** (2.588) -0.5568** (-2.382) 0.941 0.0000 
ORFINF 0.0108 (0.522) -0.4280** (-2.273) 0.955 0.0007 
SUNOVER 0.0420* (1.866) -0.5672** (-2.034) 0.932 0.0458 
NFAKSJE -0.0012 (-0.050) -0.4621** (-2.218) 0.953 0.0255 
TFNORGE 0.0096 (0.514) -0.1440 (-0.700) 0.962 0.1965 
DISMB 0.0420 (0.962) -0.5959* (-1.864) 0.806 0.0003 
GAMBAKF 0.0564 (1.562) -0.5379* (-1.816) 0.878 0.3260 
HANONOK 0.0216 (1.184) -0.2195 (-1.408) 0.966 0.7220 
SBONRGA -0.0204 (-0.853) 0.2211 (0.673) 0.931 0.4945 
WWKUTBY 0.0492 (1.618) -0.7727** (-2.605) 0.693 0.0108 
DCDFNAI 0.0276** (2.136) 0.0601 (0.331) 0.974 0.4025 
DANINII 0.0408*** (2.675) -0.0806 (-0.364) 0.975 0.0702 
AFMARKE 0.0108 (1.289) -0.1430* (-1.871) 0.993 0.0000 
AIAKTIV 0.0120 (0.464) -0.2566 (-1.036) 0.935 0.1319 
FFNORG2 0.0300** (2.429) -0.1538 (-0.829) 0.975 0.0185 
SPVERDI 0.0240 (1.290) 0.1040 (0.376) 0.945 0.0461 
ABNORET 0.0132 (0.930) -0.0319 (-0.147) 0.976 0.8386 
DFNORGE 0.0444* (1.776) -0.3341 (-1.399) 0.908 0.0466 
AINORGS 0.0324** (2.516) -0.3004** (-2.545) 0.984 0.0054 
AFAVANS 0.0084 (1.239) -0.0826 (-1.296) 0.995 0.0000 
FFNORGE 0.0312*** (2.649) -0.2020 (-1.152) 0.976 0.0142 
DINOIII 0.0000 (-0.007) 0.3896*** (3.758) 0.986 0.0001 
AINORG 0.0312** (2.452) -0.2883** (-2.423) 0.984 0.0033 
SPNORGE 0.0420*** (2.795) -0.5756** (-2.408) 0.969 0.0232 
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DINORGE -0.0012 (-0.060) 0.3910*** (3.824) 0.986 0.0001 
KLPAKNO 0.0192 (1.267) -0.4561 (-1.615) 0.971 0.0003 
NORKAP1 0.0072 (0.688) 0.0731 (0.596) 0.990 0.5324 
NFPLUSS 0.0072 (0.233) -0.8101** (-2.579) 0.874 0.0002 
KLPANOI -0.0072 (-0.649) 0.3529** (2.609) 0.987 0.0010 
DIREALI 0.0000 (-0.031) 0.3869*** (3.693) 0.986 0.0001 
PVAKSJE 0.0000 (0.001) 0.3872*** (3.690) 0.986 0.0001 
FONSPAR 0.0276 (1.209) 0.1800 (0.835) 0.928 0.7341 
DNBNORI -0.0096 (-0.558) 0.2455 (0.649) 0.979 0.6877 
NORAVKA 0.0084 (0.952) 0.0259 (0.221) 0.991 0.3809 
NORVEKS -0.0216 (-1.396) -0.0050 (-0.034) 0.974 0.2029 
SBNORGI -0.0192 (-0.928) 0.2436 (0.867) 0.948 0.4026 
SPAKSIN -0.0204 (-1.210) 0.3839* (1.841) 0.960 0.2176 
SBNINST -0.0396 (-1.489) -0.0556 (-0.140) 0.964 0.0279 
CAOBX -0.0072 (-0.612) 0.4225*** (2.653) 0.979 0.0064 
CAAKSJE 0.0168 (1.445) -0.2049 (-1.185) 0.982 0.0160 
AFNOAK2 0.0096 (0.733) 0.1309 (0.824) 0.979 0.0072 
AFGNNOA 0.0084 (0.650) 0.2107 (1.383) 0.978 0.0286 
FOPLIDX 0.0048 (0.435) 0.0233 (0.134) 0.980 0.1744 
POAKTIV 0.0552** (2.159) -0.6871* (-1.965) 0.874 0.0457 
DI20FND 0.0036 (0.245) 0.3087* (1.881) 0.975 0.0169 
FOPLAKS -0.0060 (-0.419) 0.1574 (0.702) 0.968 0.1257 
OBXEDNB 0.0459 (0.611) -0.2828 (-0.459) 0.894 0.0004 
FNAKTIV 0.0156 (0.728) 0.1772 (0.936) 0.929 0.0932 
PRVERDI 0.0408 (1.298) -0.4897 (-1.267) 0.881 0.4809 
FFSMBFD 0.0480* (1.816) -0.5664 (-1.491) 0.899 0.0737 
POAKTNY 0.0516** (2.042) -0.7652** (-1.987) 0.868 0.0323 
FFUNIVE -0.0324 (-0.945) 1.1063** (2.195) 0.552 0.0372 
NORSMB1 0.0072 (0.172) -0.2120 (-0.714) 0.793 0.1348 
ODNORII -0.0096 (-0.287) -1.0818*** (-2.786) 0.837 0.0002 
ODNORGE 0.0384 (1.188) -0.9087*** (-2.946) 0.846 0.0003 

       
Mean 0.0163  -0.170  0.933  
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APPENDIX D – MERTON-HENRIKSSON MODEL 

Table 27 displays the output of the Merton-Henriksson market timing model, net of expenses. 

Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are reported, 

alongside adjusted r-squared. 

 

TABLE 27 – MERTON-HENRIKSSON MODEL, NET OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Net of expenses 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  

GAMBAKK 0.0012 (0.030) -0.0044 (-0.069) 0.931 
FIRGENE 0.1092* (1.980) -0.3056 (-1.234) 0.916 
NONORVE 0.0096 (0.377) 0.0654 (0.883) 0.922 
ORFINF -0.0300 (-1.076) 0.0760 (1.035) 0.950 
SUNOVER 0.0276 (0.989) -0.0306 (-0.390) 0.928 
NFAKSJE -0.0168 (-0.689) -0.0152 (-0.238) 0.950 
TFNORGE -0.0204 (-0.769) 0.0632 (0.904) 0.960 
DISMB -0.0348 (-0.591) 0.2233* (1.780) 0.795 
GAMBAKF 0.0504 (1.211) -0.0849 (-1.185) 0.879 
HANONOK 0.0048 (0.213) -0.0354 (-0.911) 0.967 
SBONRGA -0.0588* (-1.679) 0.1344 (1.317) 0.929 
WWKUTBY 0.0408 (1.034) -0.0575 (-0.612) 0.671 
DCDFNAI 0.0060 (0.345) 0.0909 (1.618) 0.972 
DANINII 0.0144 (0.655) 0.1067 (1.505) 0.971 
AFMARKE -0.0120 (-1.064) 0.0433* (1.812) 0.992 
AIAKTIV -0.0024 (-0.077) 0.0074 (0.123) 0.934 
FFNORG2 -0.0024 (-0.162) 0.1093* (1.942) 0.971 
SPVERDI -0.0072 (-0.300) 0.0705 (0.966) 0.941 
ABNORET -0.0060 (-0.399) 0.0075 (0.187) 0.976 
DFNORGE 0.0012 (0.037) 0.1113* (1.701) 0.903 
AINORGS 0.0192 (1.251) 0.0060 (0.203) 0.983 
AFAVANS -0.0204** (-2.202) 0.0494** (2.395) 0.994 
FFNORGE -0.0060 (-0.310) 0.0904* (1.690) 0.972 
DINOIII -0.0264 (-1.471) 0.1417** (2.425) 0.982 
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AINORG 0.0132 (0.846) 0.0103 (0.339) 0.983 
SPNORGE 0.0312 (1.277) -0.0589 (-0.798) 0.964 
DINORGE -0.0300 (-1.657) 0.1424** (2.450) 0.982 
KLPAKNO -0.0288 (-1.038) 0.1343 (1.293) 0.959 
NORKAP1 -0.0168 (-1.385) 0.0803** (2.363) 0.990 
NFPLUSS -0.0456 (-1.103) 0.1248 (1.338) 0.855 
KLPANOI -0.0156 (-0.944) 0.0687 (1.574) 0.984 
DIREALI -0.0384** (-2.090) 0.1427** (2.455) 0.982 
PVAKSJE -0.0372** (-2.043) 0.1418** (2.405) 0.982 
FONSPAR -0.0072 (-0.216) 0.1478 (1.635) 0.926 
DNBNORI -0.0120 (-0.705) 0.0683 (0.960) 0.980 
NORAVKA -0.0228* (-1.898) 0.0664** (2.140) 0.990 
NORVEKS -0.0480** (-2.421) 0.1086*** (2.783) 0.973 
SBNORGI -0.0456* (-1.668) 0.1161 (1.475) 0.946 
SPAKSIN -0.0432* (-1.837) 0.1074 (1.600) 0.958 
SBNINST -0.0240 (-0.781) 0.0547 (0.453) 0.958 
CAOBX -0.0240 (-1.261) 0.0826 (1.555) 0.976 
CAAKSJE -0.0108 (-0.655) 0.0651 (1.216) 0.980 
AFNOAK2 -0.0288 (-1.358) 0.1717** (2.469) 0.974 
AFGNNOA -0.0312 (-1.559) 0.1738** (2.583) 0.975 
FOPLIDX -0.0252* (-1.716) 0.1261*** (3.029) 0.979 
POAKTIV 0.0264 (0.752) 0.0500 (0.492) 0.866 
DI20FND -0.0576** (-2.499) 0.2271*** (3.068) 0.969 
FOPLAKS -0.0636*** (-2.989) 0.2458*** (3.968) 0.962 
OBXEDNB -0.0264 (-0.312) 0.1783 (0.989) 0.877 
FNAKTIV -0.0228 (-0.717) 0.1643* (1.819) 0.922 
PRVERDI 0.0072 (0.205) 0.0039 (0.041) 0.880 
FFSMBFD 0.0180 (0.506) 0.0071 (0.086) 0.895 
POAKTNY 0.0120 (0.339) 0.0433 (0.407) 0.859 
FFUNIVE -0.1752*** (-3.489) 0.7194*** (4.507) 0.483 
NORSMB1 -0.0552 (-1.138) 0.1910** (2.062) 0.791 
ODNORII -0.0540 (-1.208) 0.0988 (1.019) 0.816 
ODNORGE -0.0168 (-0.440) 0.1041 (1.111) 0.830 

      
Mean -0.0151  0.087  0.927 
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Table 28 displays the output of the Merton-Henriksson market timing model, gross of expenses. 

Alpha values, with relevant t-stats, as well as gamma values with relevant t-stats are reported, 

alongside adjusted r-squared. 

 

TABLE 28 – MERTON-HENRIKSSON MODEL, GROSS OF EXPENSES. 

 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Gross of expenses 

Fund name 𝛂 t-stat γ t-stat 𝐑𝐚𝐝𝐣.
𝟐  

GAMBAKK 0.0156 (0.443) -0.0044 (-0.069) 0.931 
FIRGENE 0.1248** (2.252) -0.3056 (-1.234) 0.916 
NONORVE 0.0252 (0.936) 0.0654 (0.883) 0.922 
ORFINF -0.0120 (-0.441) 0.0760 (1.035) 0.950 
SUNOVER 0.0468* (1.713) -0.0306 (-0.390) 0.928 
NFAKSJE 0.0024 (0.105) -0.0152 (-0.238) 0.950 
TFNORGE 0.0000 (-0.015) 0.0632 (0.904) 0.960 
DISMB -0.0144 (-0.252) 0.2233* (1.780) 0.795 
GAMBAKF 0.0684 (1.646) -0.0849 (-1.185) 0.879 
HANONOK 0.0240 (1.153) -0.0354 (-0.911) 0.967 
SBONRGA -0.0480 (-1.392) 0.1344 (1.317) 0.929 
WWKUTBY 0.0564 (1.412) -0.0575 (-0.612) 0.671 
DCDFNAI 0.0156 (0.828) 0.0909 (1.618) 0.972 
DANINII 0.0228 (1.065) 0.1067 (1.505) 0.971 
AFMARKE 0.0000 (0.047) 0.0433* (1.812) 0.992 
AIAKTIV 0.0120 (0.381) 0.0074 (0.123) 0.934 
FFNORG2 0.0096 (0.532) 0.1093* (1.942) 0.971 
SPVERDI 0.0132 (0.513) 0.0705 (0.966) 0.941 
ABNORET 0.0108 (0.707) 0.0075 (0.187) 0.976 
DFNORGE 0.0216 (0.674) 0.1113* (1.701) 0.903 
AINORGS 0.0264* (1.702) 0.0060 (0.203) 0.983 
AFAVANS -0.0024 (-0.214) 0.0494** (2.395) 0.994 
FFNORGE 0.0144 (0.832) 0.0904* (1.690) 0.972 
DINOIII -0.0192 (-1.062) 0.1417** (2.425) 0.982 
AINORG 0.0252 (1.613) 0.0103 (0.339) 0.983 
SPNORGE 0.0456* (1.895) -0.0589 (-0.798) 0.964 
DINORGE -0.0204 (-1.109) 0.1424** (2.450) 0.982 
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KLPAKNO -0.0168 (-0.597) 0.1343 (1.293) 0.959 
NORKAP1 -0.0072 (-0.564) 0.0803** (2.363) 0.990 
NFPLUSS -0.0252 (-0.620) 0.1248 (1.338) 0.855 
KLPANOI -0.0144 (-0.882) 0.0687 (1.574) 0.984 
DIREALI -0.0204 (-1.099) 0.1427** (2.455) 0.982 
PVAKSJE -0.0192 (-1.056) 0.1418** (2.405) 0.982 
FONSPAR 0.0024 (0.078) 0.1478 (1.635) 0.926 
DNBNORI -0.0096 (-0.531) 0.0683 (0.960) 0.980 
NORAVKA -0.0024 (-0.199) 0.0664** (2.140) 0.990 
NORVEKS -0.0432** (-2.170) 0.1086*** (2.783) 0.973 
SBNORGI -0.0432 (-1.567) 0.1161 (1.475) 0.946 
SPAKSIN -0.0372 (-1.583) 0.1074 (1.600) 0.958 
SBNINST -0.0216 (-0.715) 0.0547 (0.453) 0.958 
CAOBX -0.0156 (-0.831) 0.0826 (1.555) 0.976 
CAAKSJE 0.0012 (0.074) 0.0651 (1.216) 0.980 
AFNOAK2 -0.0204 (-0.982) 0.1717** (2.469) 0.974 
AFGNNOA -0.0216 (-1.066) 0.1738** (2.583) 0.975 
FOPLIDX -0.0192 (-1.249) 0.1261*** (3.029) 0.979 
POAKTIV 0.0312 (0.895) 0.0500 (0.492) 0.866 
DI20FND -0.0372 (-1.631) 0.2271*** (3.068) 0.969 
FOPLAKS -0.0516** (-2.421) 0.2458*** (3.968) 0.962 
OBXEDNB -0.0240 (-0.279) 0.1785 (0.991) 0.877 
FNAKTIV -0.0132 (-0.407) 0.1643* (1.819) 0.922 
PRVERDI 0.0276 (0.734) 0.0039 (0.041) 0.880 
FFSMBFD 0.0348 (1.015) 0.0071 (0.086) 0.895 
POAKTNY 0.0264 (0.772) 0.0433 (0.407) 0.859 
FFUNIVE -0.1584*** (-3.141) 0.7194*** (4.507) 0.483 
NORSMB1 -0.0348 (-0.723) 0.1910** (2.062) 0.791 
ODNORII -0.0444 (-1.004) 0.0988 (1.019) 0.816 
ODNORGE 0.0024 (0.067) 0.1041 (1.111) 0.830 

      
Mean -0.0019  0.087  0.927 
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