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Abstract 

 
Our thesis was conducted through quantitative research on the validity of the Sharpe ratio as a 
performance measure in bear market conditions. Previous research had identified problems with 
mismatches in ranking due to Sharpe ratios rewarding unsystematic risk in funds. Alternative 
Sharpe ratios have been developed to solve this problem; Scholz (2006) developed the 
Normalized Sharpe ratio, which he argued to be a more valid performance measure in bear 
market conditions. We conducted a comparative analysis between rankings of the Sharpe ratio 
and Scholz Normalized Sharpe ratio to find out whether the Sharpe ratio provides mismatches in 
ranking due to rewarding unsystematic risk. The research was conducted on Swedish premium 
pension funds within the Swedish Pension system. We aimed to highlight the potential problems 
with interpreting the Sharpe ratio in bear market periods. Various models and theories was 
utilized to support our research question and attempt to link them to our quantitative analysis. 
The results from our analysis showed us that there were mismatches between the different ratios, 
additionally our findings provided support to previous researchers’ conclusions which stated that  
the Sharpe ratio rewards unsystematic risk.  
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1. INTRODUCTION 
In our Introduction, we present our thesis topic as well as provide our reader of our view of why 
it is a subject of interest. The contribution of this thesis towards further research shall be given 
through the purpose. 

“The inkomstpension system reported a loss of SEK 261 billion for 2008, turning the system’s 
surplus into a deficit of SEK 243 billion.” Orange Report 2008, Swedish Pension Agency 

 
The above quotation is taken from the annual report of the Swedish pension agency 2008. This 
was the period in which the entire world was affected by one of the most severe financial crises 
in history, the period which followed the crisis, was by all accounts a period of severe economic 
downturn. This aforementioned period of economic downturn contains a bear market period, 
which is defined as a period where a market is depressed or decreasing, this can be measured by 
a benchmark stock index decrease of more than 13.9% (Schultz, 2002, p.42). The opposite of a 
bear market is defined as a Bull market. A Bull market is defined as a period in which the 
benchmark stock index is increasing over a period of time, as well as an increase in the business 
cycle (Dagnino, 2001, pg. 177). 
 
Swedish National Pension Funds (“AP-funds”) are the government appointed funds, which 
handle the Swedish pension funds. They are responsible for the management of Swedish 
citizen’s pension savings, which accounts for approximately 18.5% of every Swedish citizen’s 
salary. Swedish citizens are able to actively choose funds for 2.5% of their total monthly pension 
contributions, this 2.5% of pension savings is referred to as the PPM system. Swedish pension 
savers who don’t actively make a choice of funds are automatically assigned to the AP7 fund. 
We are interested in the active savers, as they are personally responsible for making decisions on 
the selection of funds. The active savers can get the information required for making a decision 
on what funds to select from both Pensionsmyndigheten (Swedish pension Agency) and 
Morningstar.se. PPM savers are provided with basic information regarding the funds monthly 
returns, portfolio characteristics (origin, currency, market) and risk level. Funds are classified by 
low, medium or high risk. The standard deviation is provided which indicates overall risk of a 
fund. One of the most important pieces of information which are provided by the above 
providers is the Sharpe Ratio, which provides an indication of how the return of an asset 
compensates the investor for the proposed risk taken. We are interested in the Sharpe value due 
to the fact that performance information regarding fund performance is limited and it is a 
commonly utilized ratio, which is easy to understand by the average man on the street. A Sharpe 
ratio with a positive value is regarded as a positive factor and a negative Sharpe ratio is regarded 
as a negative factor with regards to investment, however with regards to a bear market period, a 
Sharpe ratio will predominately be negative (Scholz, 2006, pg.2) . 
 
The use of the current Sharpe ratio in the Swedish pension system is an accurate measure of 
unsystematic risk when the market is in a bull phase (Scholz, 2006), however previous research 
shows that the use of the Sharpe ratio in bear market can give misleading results (see e.g. Scholz, 
2006, Scholz and Wilkins, 2006, Ferruz and Sarto, 2004, Israelsen, 2005) leading to investment 
decisions based on non reliable Sharpe ratio in Bear market situations if using a ranking system. 
The Sharpe ratios performance is overestimated through the rewarding of unsystematic risk in 
bear market periods (Scholz, 2006, pg.1). It will be shown in the previous research section, how 
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the rewarding of unsystematic risk in bear market period can affect ranking abilities. 
Unsystematic risk is not being regarded as a negative factor in our thesis; we are interested in 
how unsystematic risk is assessed by the original Sharpe ratio in Bear market conditions. 

The use of ex post Sharpe ratios in a bear market are questionable with regards to reliability, 
according to Scholz (2006), he shows through his study that the use of ex post Sharpe ratios as a 
means of ranking funds is unreliable. A bear market typically produces negative Sharpe ratios 
due to the typical negative returns of funds in bear market periods. According to Akeda, a 
comparison between two different funds with identical mean excess returns, the fund with the 
higher standard deviation will exhibit better performance over the other fund (Akeda, 2003, pg. 
21). The problem stems from the fact that in a “bear” market the Sharpe ratio leads to reverse 
ranking as opposed to a bull market. This problem is derived from the fact that funds which has 
identical negative excess returns, the fund which possesses the higher standard deviation shows a 
higher Sharpe ratio, which means that the fund with more risk is rated more favorably with a 
higher Sharpe ratio. Israelsen (2003) shows how Sharpe Ratios can provide misleading 
information regarding their ranking abilities in bear markets; this shall be discussed in the 
previous research section of our thesis.  

We aim to conduct a quantitative study focusing on the Sharpe ratio in a bear market scenario 
with regard to Swedish PPM savers. Past studies on the Sharpe Ratio in bear markets have 
revealed problems with interpreting the results given by Sharpe ratios in bear market periods. We 
aim to conduct a comparison between the Sharpe ratio developed by William F. Sharpe which 
will hereafter be called original Sharpe ratio (1966) and the Normalized Sharpe ratio proposed by 
Scholz (2006) using the Swedish based PPM funds as our sample data. We want to test whether 
there are mismatches in ranking of funds due to the original Sharpe ratios rewarding 
unsystematic risk as it has been suggested by previous research (Scholz, 2006, pg.354). 

1.1 Reliability of Sharpe ratio in bear market 
The use of the current Sharpe ratio in the Swedish pension system is an accurate performance 
measure when the market is in a bull phase, however previous research shows that the use of the 
Sharpe ratio in bear market can give misleading results (see e.g. Scholz, 2006, Scholz and 
Wilkins, 2006, Ferruz and Sarto, 2004, Israelsen, 2005) leading to investment decisions based on 
non reliable Sharpe ratio in Bear market situations. 

The use of ex post Sharpe ratios in a bear market are questionable with regards to reliability, 
according to Scholz (Scholz, 2006, pg. 347). He shows through his study that the use of ex post 
Sharpe ratios as a means of ranking funds is unreliable. A bear market typically produces 
negative Sharpe ratios due to the typical negative returns of funds in bear market periods. Ex 
post Sharpe ratios are calculations which are conducted on historic values. Historic values (Ex 
post) are proven to have some predictive ability according to McLeod and van Vuuren (McLeod 
et al, 2004, pg.15).  
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1.2 Purpose and contribution  
 

“Sharpe ratios can give a false sense of precision and lead people to make predictions unwisely.” 
William Forsyth Sharpe, commenting on his own Sharpe Ratio (Lux, 2002) 

 
Research question: Does the Sharpe ratio reward unsystematic risk in bear market periods? 
 
We will review our research question in further detail in our research question section (7). 
 
Our primary purpose is to study the use of the original Sharpe Ratio, used by the Swedish 
pension authority (Pensionsmyndigheten) and Morningstar in bear market periods. We question 
the ability of the original Sharpe ratio to provide pension savers with sufficient information 
regarding risk during a bear market period. The Sharpe ratio is the primary performance 
indicator provided by Morningstar and Pensionsmyndigheten. We aim to compare whether the 
original Sharpe ratio provides correct rankings of funds, compared with an alternative form of 
the Sharpe ratio, the Normalized Sharpe Ratio (Scholz, 2006). We wish to know whether the 
original Sharpe ratio rewards unsystematic risk as it has been suggested by previous researchers. 
This will be done through both illustrating and  providing a simple analysis of how the Sharpe 
ratio fails in bear market scenarios by providing a quantitative analysis of the Sharpe ratio (1966) 
and Scholz proposed Normalized Sharpe ratio (2006). We are not questioning the Sharpe ratios 
ability to accurately rank funds in Bull market scenarios; we do however wish to ascertain 
whether it is the best measure of performance in bear market conditions. 

We hope that through our quantitative analysis, our results will provide guidance with regard to 
Swedish active PPM savers in bear market periods thorough understanding of how to interpret 
the Sharpe ratio in a bear market period. We wish to provide insight into the workings of the 
Sharpe ratio and its accuracy as a performance indicator in bear market periods. We feel that our 
thesis can be a valuable source of information for savers that utilize Sharpe ratios in their 
investment decisions. We have come across several other issues with the Sharpe ratio (1966) 
which we mention in our future research questions. We hope that future research can be 
conducted from our proposed ideas and that alternative forms of Sharpe ratios can be used in 
unusual market conditions to provide a more accurate picture of actual performance. We feel that 
our thesis brings to light the problems with utilizing the Sharpe ratio in bear market conditions. 

2. BACKGROUND  
In this section, we provide an introductory background behind our research question as well as a 
brief introduction to how the Swedish pension system operates.  

2.1 The Swedish premium pension system 
The current premium pension system which is in use in Sweden was introduced in 1999. The 
PPM system covers people born from 1938 and after (Pensionsmyndigheten, 2010). The pension 
system is a pay as you go system, which means that monthly contributions are made from 
salaries and wages. The contributions made by Swedish pension savers are utilized to pay for 
retired Swedish citizens through monthly pension payments. 
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The pension system consists of five different funds; AP1, AP2, AP3 and AP4 are called”buffer 
funds”. These “buffer funds” facilitate the pension system to function by investing the pension 
savers contributions and making sure that there is always sufficient amount of money available 
to pay out pensioners monthly incomes. AP6 is an also a buffer fund but it is contrary to AP1-4, 
it is a closed fund which  reinvests it’s capital back into the fund (AP6, 2010).  
 

Figure 1: The components of the Swedish Pension system 

 
 
The Swedish pension system can be divided into three parts private, employment, income 
pension inclusive premium pension (Pensionsmyndigheten, 2010), see figure 1.  
18,5 percent of workers yearly income will go to the pension system, 2,5 percent of the yearly 
salary are reserved for premium pension and the remaining 16 percent is reserved for income 
pension. (Pensionsmyndigheten, 2010) 
 
The income pension will be managed by AP1, AP4 and AP6 (ap4, 2010) while the premium 
pension will be managed by AP7 or by private fund managers (Pensionsmyndigheten, 2010). 
The individual is responsible for allocating his PPM section of his pension in up to a maximum 
of 5 different PPM funds, this is an important factor to consider as it concerns diversification, 
which we will discuss in our background section of our thesis. The individual can take an active 
choice and choose between approximately 800 different funds. If an individual does not make a 
active choice with regard to his/her PPM pension, the funds from his/her PPM contribution will 
be automatically sent to the default option of the PPM system, namely Premiesparfonden(AP7) 
which is a global equity fund. (Pensionsmyndigheten, 2010). 

Approximately 55% of the pension savers make an active choice every year 
(Pensionsmyndigheten, 2009). The guarantied pension is meant to replace income pension if the 
individual does not have any income saved for their future pension.  

As we mentioned earlier in our purpose section, we aim to provide guidance to the above 
mentioned “active choice PPM savers”. We aim to provide these “active PPM savers” with a 
better understanding of how the Sharpe ratio should be interpreted in bear market situations. 
With this knowledge PPM savers may be able to diversify and select funds more effectively. 
There have been several developments in the Swedish pension system. The old Pension system 
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has been transferred over to a new agency, known as Pensionsmyndigheten. The pension system 
has been restructured from the 1st of May 2010. The purpose of this restructuring of the 
Premiesparfonden (AP7) fund is to simplify the decision making process in selecting funds. 
Readymade portfolios will be available within AP 7 corresponding to low, medium and high 
risk. The default option will also be changed by replacing Premiesparfonden with generation 
funds (Pensionsmyndigheten, 2010).  

Another recent development in the Swedish PPM has come into effect, namely the use of hedge 
funds in the Swedish PPM system (e24.se, 2009). This is of particular relevance to our thesis 
regarding future research, as hedge funds contain alternative investments such as derivatives 
which can be utilized to present higher  Sharpe values, hence making certain hedge funds more 
attractive to potential PPM savers, this topic will be discussed further in the future research 
section of our paper. 

Two substantial sources of information regarding PPM funds are the Swedish 
Pensionsmyndigheten as well as Morningstar. Morningstar is a provider of independent 
investment research and financial market information (Morningstar.se, 2010). Morningstar is 
responsible for the collection and auditing of fund information within the PPM system. Fund 
managers supply fund specific information to Morningstar and Morningstar then conducts 
analysis and calculates the information provided into data for PPM savers and the PPM system. 
Both Morningstar and the Swedish Pensionsmyndigheten provide comparative analyses tools on 
their respective websites, making it easier for potential PPM savers to make choice and 
comparisons between the 800 funds available (Pensionsmyndigheten, 2010). 

3. PREVIOUS RESEARCH 
In our previous research section we aim to provide the reader with a short presentation of 
previous research covering the Sharpe ratio. The primary purpose of this section is to enhance 
the understanding behind the problems of using the Sharpe ratio in  bear market conditions as 
well as other issues experienced with utilizing the Sharpe ratio.  

 “Risk is one word, but it is not one number.” 
 Harry Kat commenting on the use of the Sharpe ratio (Lux, 2002, pg.62)  

 
The Sharpe Ratio is one of the most frequently utilized ratios in finance, primarily due to its ease 
of use and its simple basic principle. The Sharpe ratio is not without its critics; the Sharpe ratio 
has been criticized on several fronts and has been tested in diverse conditions. The previous 
research which we find most relevant to our thesis is mentioned below; 
 
The Sharpe ratio has been dissected and analyzed by numerous researchers regarding its validity 
in specific situations. Israelsen (2003) and Chen (2007)  questions the Sharpe ratio’s ability to 
compare with other negatively ranked funds, due to misleading ranking by the Sharpe ratio in 
bear market conditions, provided below is an table presented by Israelsen (2003).  
 



Not the sharpest tool in the box 

 11 

Table 1: Israelsen’s negative return dilemma (Israelsen, 2003, pg. 50) 

 3 Year Return Excess 
Return 

3 year Std 
Deviation 

3 year Sharpe 
Ratio 

Asset A -5% -9% 10% -0.90 

Asset B -5% -9% 20% -0.45 

 
 
From the above table we can see that Asset B has the superior Sharpe ratio (-0.45) as a higher 
Sharpe ratio indicate higher reward to variability. This seems a bit odd as Asset A & Asset B 
have the same amount of return, Asset B has double the risk (20% Std Deviation). Asset B is 
regarded as the better of the two funds even though it has a higher standard deviation, which is 
regarded as a negative factor (Israelsen, 2003, pg. 50) if the returns were positive (bull market). 
Now the problem with using the Sharpe ratio in bear markets becomes evident, Israelsen 
proposed a Modified Sharpe ratio, which utilized an absolute value function to counteract the 
bear market negative value. Israelsen (2003) criticizes Morningstar’s use of the Sharpe ratio by 
saying that when Sharpe ratios are positive (bull markets) they are correctly ranked, however in 
bear market conditions the ranking of funds are unreliable, due to the above mentioned problem 
(Israelsen, 2003, pg. 51). Morningstar admitted that there are several drawbacks to utilizing the 
Sharpe ratio when funds have equal negative returns, the funds which possess the highest 
standard deviation are ranked with a higher Sharpe ratio. Israelsen (2003) suggests utilizing 
alternate forms of the Sharpe ratio in bear market periods (Israelsen, 2003, pg.51). We can see 
how unsystematic risk is rewarded by the Sharpe ratio, higher unsystematic risk receives a higher 
Sharpe ranking even though standard deviation is regarded as a negative factor regarding risk. 
 
Scholz (2006) also questioned the reliability of the Sharpe ratio in bear market conditions; he 
conducted an analysis on 3 alternative Sharpe ratios together with the original Sharpe ratio. The 
purpose of this analysis was to ascertain which ratio functioned best in bear market conditions 
with regard to the way in which the ratios ranked funds. Scholz came to the conclusion that the 
Normalized Sharpe ratio which is discussed in “Models for quantitative analysis” section of our 
thesis, was the ratio which was able to rank the funds most accurately given their standard 
deviations, negative returns and market indexes (Scholz, 2006, pg.356). Scholz utilizes the above 
mentioned Israelsen Modified Sharpe ratio in his study; however he found that the ratio penalizes 
high systematic risk (Scholz, 2006, pg.351). We will utilize methods from the Scholz (2006) 
research paper in our own quantitative analysis of the Swedish PPM Swedish funds.  

The Sharpe ratio itself is susceptible to manipulation in that it can be manipulated to produce 
higher more favorable Sharpe values. Goetzmann, Ingersoll, Spiegel and Welch (2002) provide 
numerous methods of “beefing” up Sharpe ratios. The way in which fund managers manipulate 
the Sharpe ratio is by selling off the upper end of the potential return distribution.  These type of 
strategies aim to maximize reward-to-variability. Reward to variability is defined as the ratio of 
excess returns in terms of portfolio standard deviation (Bodie et al, 2001, pg.986).This Sharpe 
ratio manipulation is predominant in the hedge fund industry as portfolio composition is not 
officially monitored (Goetzmann et al, 2002, pg.1).We mention this hedge fund manipulation as 
we feel it has relevance in the Swedish pension system. As we have mentioned in our 
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background section, hedge funds will be included in the Swedish PPM system. This development 
may lead to manipulation by hedge fund managers, who could “beef up“ the hedge funds to 
make them more attractive with regards to their higher Sharpe values. We do not imply that this 
will occur however it may be an issue to consider if you are a Swedish PPM saver. According to 
Lux (2002) the Sharpe ratio is manipulated through the use of complicated modern trading 
strategies that were not available when the Sharpe ratio was first conceived in 1966 (Lux, 2002, 
p.57). 
 
Lo (2002) conducted research on the Sharpe ratio regarding the accuracy of the Sharpe ratio. Lo 
(2002) showed that due to the fact that the Sharpe ratio was based on estimations, this lead to 
estimation error of   Sharpe  ratios for some funds, which were overestimated by more than 65%, 
this was due to serial correlation (Lo, 2002, pg.36). Lo (2002) devised a method in which to 
account for serial correlation in the fund’s returns and he was able to produce more accurate 
results. According to Lo (2002) using relevant statistical distribution methods for quantifying the 
performance of each funds return history, we will be able to extract more of the risks and 
rewards incorporated into the Sharpe ratio, thereby providing a more accurate idea of 
performance. Vinod (1999) noted that the Sharpe ratio only explains the portfolio risk and does 
not incorporate the estimation risk of the variables used in the Sharpe ratio (standard deviation). 
This problem was solved by developing an alternative measure, known as the double Sharpe 
ratio, which utilizes a bootstrap method to explain both portfolio risk and estimation risk.  

4. THEORETICAL METHODOLOGY  
Our theoretical method section provides a brief description of our chosen methodological 
assumptions, scientific approach and research method. This is done in order to provide the 
reader with an understanding of our philosophical positioning and the processes which our 
research has undergone which leads us to our empirical findings. Hopefully this will help the 
reader to criticize our research in a constructive manner. 

4.1 Pre-understanding 
We, the authors of this thesis both share a similar education, both study business administration, 
majoring in finance. Finance and the stock market has for many years been a personal interest of 
ours, both of us have been active in the stock market for many years through investing in both 
stocks and funds. This personal interest in the stock market lead us to conduct further research 
regarding which tools are available for investors, which in the end, lead us to our chosen topic. 
We were interested in the Sharpe ratio as it is one of the most common utilized tools, when 
assessing stocks and funds.  

While conducting research on the Sharpe ratio we found a very interesting article titled 
‘Refinements to the Sharpe ratio: Comparing alternatives for bear markets’, published in the 
Journal of Asset Management. We decided we would conduct research on the same topic, but 
based on Swedish PPM funds. We wanted to see if there was a connection with the results from 
Scholz (2006) research and our research. 
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4.2 Methodological assumptions 
Methodological assumptions consists of two parts ontological and epistemological assumptions. 
Ontological assumptions refer to how the researchers interpret reality; is the reality something 
that is socially constructed or is it a reality independent of the social actors? These two 
viewpoints on reality are constructionism and objectivism. In our research we share an 
objectivistic position, which implies that we accept the reality as given and out of our control. 
We will only study the reality and obtain results from it. (Bryman and Bell, 2007, pg.22) This 
implies that we not trying to be subjective and giving our view why the reality is at is, rather 
accept e.g. that the financial market functions in the manner it functions. 
 
The second part of the methodological assumptions is epistemological assumptions, which refer 
to the question of what knowledge should be deemed acceptable for the research. There are two 
different positions in epistemological assumptions; positivism and interpretivism. Positivism is 
closely related to the way a research is done in natural science and interpretivism is a more 
common assumption within the field of social science. Our research strictly follows a positivistic 
position. This position follows a number of general principles, the most interesting for our 
research can be summarized as the  following; Theory provides the base on which hypothesis can 
be tested upon and the research must be done in an objective way (Bryman and Bell, 2007, pg. 
16).Our research follows a testing procedure that is in accordance with the positivism 
assumption, throughout our thesis we keep an objective view to knowledge and minimize 
subjective arguments. Our findings are based upon testing with similar methods to those in 
natural science.  

4.3 Scientific approach  
The scientific approach for our research follows a deductive process where theory serves the 
base on which hypothesis can be derived from (Bryman and Bell, 2007, pg.11). We are utilizing 
financial models that we can generate observations from, these observations can confirm or 
reject our hypothesis. In our research we will use the original Sharpe ratio and the Normalized to 
generate observations that could confirm or reject our hypothesis. With the confirmation or 
rejection of the hypothesis there is a final step of induction where the theory is revised based 
upon the findings from our hypothesis (Bryman and Bell, 2007, pg. 12). Even though we follow 
a deductive process we don’t rule out the possibility for inductive steps during the process, if we 
consider that it will contribute to our research. New theory or findings from data may lead us to 
change the course of our research.  

4.4 Research method 
The choice of research method must be appropriate for the research question and the purpose of 
the research. Additionally the research method must correspond to the ontological and 
epistemological position of the authors (Bryman and Bell, 2007, pg. 154). Quantitative research 
can be considered to be more objective while qualitative research is more subjective (Bryman 
and Bell, 2007, pg. 423).  We have chosen a quantitative research method as it suits the research 
question as well as our ontological and epistemological positions.  The nature of our research 
question deem a quantitative research method as the most plausible option as we are interested in 
monthly frequencies of a closings balances of the funds to be analyzed, a quantitative that study 
allows us to derive statistical evidence that can confirm or reject our null  hypothesis. 
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Furthermore the quantitative research method is consistent with our ontological and 
epistemological as we have are in position of objectivism and positivism.  
 

4.5 Choice of theories  
As our research topic is of a practical nature we will not focus on introducing a large amount of 
theoretical framework rather focusing on presenting the models used in our analysis as well as 
the intellectual basis for them. This will be in accordance with our scientific approach, we follow 
mainly a deductive process where hypotheses are formed with their basis from theories. Even 
though we are not providing a large amount of theoretical framework, our chosen models are all 
well known and respected models that themselves are derived from theory. We will present some 
of the theoretical framework that our chosen models are based upon. The CAPM model and 
some of Markowitz theories will be presented in order to give pre-understanding for the 
reasoning of Sharpe models.  

5. THEORETICAL FRAMEWORK  
Classical financial theories are presented in this section in order to provide the intellectual basis 
for models which will be presented later in our analysis.  

5.1 Modern portfolio theory and diversification 
The predominant developer of modern financial theory is considered to be Harry Markowitz. In 
1952 he published the article “Portfolio Selection” (1952) in which he questioned the idea of 
investors only considering maximizing return in their portfolio selection. Markowitz considered 
the effect of risk in investor’s portfolios, not only maximizing returns (Markowitz, 1952, pg.77). 
Markowitz developed the expected returns-variance of returns theory which implies that 
investors should maximize expected return but also diversify, in order to lower portfolio variance 
(Markowitz, 1952, pg.78). Diversification is the process of adding funds/securities to a portfolio 
which decreases the portfolios overall risk, which in turn lowers the variance of an entire 
portfolio (Sharpe et al, 1999, pg.9). It is to be noted that the use of diversification cannot 
eliminate all risk, systematic risk limits the effect of diversification (Markowitz, 1952, pg.79). 
The total risk of a portfolio is not only dependent on the number of securities in the portfolio; it 
is also based on the riskiness of these securities.  

The development of the Markowitz mean paradigm is considered to be one of the primary 
theories on which modern portfolio theory is based. The Markowitz paradigm is often referred to 
as dealing with portfolio risk and (expected) return. The Sharpe ratio and the preceding 
CAPM model are based on the work of Harry Markowitz. The Markowitz paradigm is based on 
the concept that all the relevant facts about a portfolio of risky assets which are relevant to an 
investor, can be summed up in the values of two specific parameters; namely standard deviation 
and the expected value of a portfolios return (Sharpe et al, 1999, pg.845). Standard deviation is 
defined as a measurement of the dispersal of potential outcomes based on an expected value of a 
random variable (Sharpe et al, 1999, pg.140). Standard deviation is used by investors as a 
measurement of the risk of a fund; it is a measurement of the volatility of a fund. The expected 
value of a portfolios return refers to the return on a security/fund which investor expects over a 
specific period. Securities with high systematic or unsystematic risk should according to the 
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CAPM model have higher expected return to account for the higher risk (Sharpe et al, 1999, 
pg.240). The original Sharpe ratio(1966) is dependent on standard deviation and expected value 
of a funds return.  

We mention these above factors due to the fact that Swedish PPM savers have the opportunity to 
select up to 5 different funds. Selecting the correct balance of finds, or diversifying the selection 
of funds in the individuals PPM portfolio may lead to a more balanced and rewarding PPM 
pension savings. Diversification can reduce the risk from any one investment, the way in which 
the risk is reduced is through the spread of risk through avoiding excessive risk with only one 
investment, when you invest in multiple investments you spread the risk and lower the overall 
risk you face (Bodie et al, 2007, pg.162). This can be explained by the following example; if an 
individual were to invest all his cash into one fund and that fund were to lose 10% of its value 
then the individual has lost 10% of his investment. If the individual had invested in several 
investments then he would have not have faced the 10% loss in total investment as his/her risk 
was spread over numerous investments. This concept is vital in considering when choosing funds 
according to their Sharpe ratio, in bear market periods the Sharpe ratios can be misleading and 
the PPM investors may end up with a portfolio which is not as diversified as first thought. We 
shall analyze this problem later in our thesis.  

 
5.2 CAPM: Capital Asset Pricing Model 
The Capital asset pricing model is one of the most respected models in modern financial economics. 
We deem it relevant to present the capital asset pricing model as it provides a primary base for the 
foundation of the Sharpe ratio and it provides the reader with an understanding of important 
concepts that will be utilized in our models later. The capital asset pricing will not be reviewed in 
its full extent as some of the parts are not relevant to our thesis.  
  
The CAPM model can be simplified to several core concepts. Investors can eliminate some but 
not all risk through diversification, the risk we are concerned with here is known as systematic 
risk. Risks which are inherent in any market (unsystematic risk), such as natural disasters and 
recessions, this market risk cannot be eliminated through the process of diversification (Bodie et 
al, 2001, pg.186). 
  
An investor who seeks to invest in an asset will demand returns above the  risk free rate as  
compensation for investing in more risky investments than compared with an asset equivalent to  
the risk free rate. In simpler terms it can be stated as “If an investor invests his money in a risky 
asset, he wants a return which is above the risk free rate”. The Sharpe ratio is designed to provide 
the investor with this performance measure by including risk free rate in its calculations. The 
Sharpe ratio measures how well the fund performs in comparison to the risk free rate (Bodie et 
al, 2001, pg.987). 
 

5.2.1 Systematic risk/Market risk    Beta 
The beta value is a different way to show the covariance of equity with a benchmark. The beta 
value for equity explains the sensitivity towards movements of a benchmark, usually a market 
index. A Beta value of 1 indicates that the security follows the exact the movement of the 
benchmark. If equity has a higher beta then than 1 it implies that the security will fluctuate more 
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than the benchmark can account for thus equities with high beta value have high systematic risk. 
The opposite is true for equity with a lower beta value (Sharpe et.al. 1999, pg.183). The beta 
value can be calculated by conducting a linear regression based on the equity and the benchmark.  

5.2.2 Unsystematic risk/Non-market risk  Standard deviation 
The standard deviation measures unsystematic risk which is a measure of what the difference of 
the actual return for equity compared the expected return for a security. This is a measure of the 
uncertainty of equity. Uncertainty is most accurately measured when distribution is normally 
distributed. This measures the risk that is not connected to the market (Sharpe et.al. 1999, 
pg.240). 
 

Figure 2: Unsystematic risk and diversification (Mayo, 2006, pg.154)  

 
 
The diagram above provides an indication of how systematic and unsystematic risk are divided 
within a portfolio. We can see that unsystematic risk decreases as the number of securities 
increase, we can also see that even if we had a portfolio of 10 securities not all the unsystematic 
risk would be removed. 
 

5.2.3    Jensen’s alpha 
Jensen’s alpha was first introduced as measure of a fund’s performance. Two different 
performance aspects were considered; Prediction of future changes in price of the security and 
managers ability to minimize the “insurable” risk through diversification (Bodie et al, 2001, pg. 
813) Jensen’s model provided a valuable addition to the CAPM model. The CAPM model 
simply explained that riskier assets should provide higher return to compensate for the amount of  
risk taken. Jensen’s alpha explained when funds did not follow the CAPM model, when the 
fund’s return did not correspond to the funds risk. Jensen’s alpha indicates the differential return; 
which equates to funds return minus the benchmark (Bodie et al, 2001, pg.813). A high Jensen’s 
alpha indicate that the fund had an average return higher than the return of the benchmark which 
can be interpreted as above par performance, the opposite is true for a negative Jensen’s alpha 
which indicates poor performance (Jensen, 1968, pg.390). 

5.2.4 Capital market line 
The capital market line is utilized in the capital asset pricing model to illustrate how the rates of 
return for efficient portfolios  are dependent on the risk-free rate of return and the level of risk 
for a particular portfolio (Sharpe et al, 1999, pg.844). The capital market line represents the 
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capital allocation provided by 1 month T bills and a collection of indexed common stocks (Bodie 
et al, 2001, pg.187). The Sharpe ratio  is a risk adjusted performance measure which utilizes a 
benchmark based on the ex post capital market line (Sharpe et al, 1999,pg.844). 

Figure 3: Capital market line (Mayo, 2006, pg.172) 

 

 
 
We can see that the above figure represents the capital market line. The slope of the capital 
market line is represented by the following formula:  (Rm-Rf) / θm 
 
If the Sharpe ratio value  is above the CML slope value  then that specific asset has outperformed  
the market and if the Sharpe ratio is below the CML slope then the asset has not performed as 
well as the market (Sharpe et al, 1999, pg 846).  
 

5.3 Bear and bull market climate 
We are interested in the performance of the original Sharpe ratio (Sharpe, 1966) and the 
Normalized Sharpe ratio (Scholz, 2006) in a bear market situation, we define the term “Bear 
market” as a period  where a market is depressed or decreasing, this can be measured by a 
benchmark stock index decrease of more than 13.9%  (Schultz, 2002, pg.42) although Schannep 
(2008) suggests that a 20% decrease in a relevant index would constitute a bear market 
(Schannep, 2008, pg.63).We have identified that the period from February 2006 to February 
2009, contained a bear market climate. 

In our research we chose to investigate the period  from February 2006 to February 2009, it is 
required to have data from a period of 3 to 5 years, in order to calculate the Sharpe ratio (Bodie 
et al,2001, pg.139). We can not isolate these extreme bear periods rather we need to pick a 3-5 
year period which shows a sufficient depression to be compatible with our research. This issue 
shall be discussed further in our data section 8.2. 
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6. MODELS FOR QUANTITATIVE ANALYSIS 
All models that will be used in our quantitative analysis will be presented in this section. We aim 
to provide an extensive explanation of the models and their function, which will enable the 
reader to follow the process that leads us to our results.   

 

6.1 Performance measures 
Our thesis focuses on one primary performance measure namely the Sharpe ratio. The purpose 
and function of a performance measure is important to clarify in order to understand their use. 
Performance measures are used primarily to compare a portfolio/funds performance in a given 
time period, to another fund in the same time period. Swedish PPM savers utilize the Sharpe 
ratio in this manner, in order to be able to compare funds against each other. Performance 
measures are classified into 3 classes, according to usage and the inherent risk (Jobson, 1981, 
pg.890). 

The first class of performance measures are based on total risk of return (standard deviation), the 
Sharpe ratio is in this class of performance measures as the Sharpe ratio measures how the return 
of an asset compensates the investor for the proposed risk taken. The second class of 
performance measures is predominately based on systematic risk of return, examples of second 
class performance measures are the Treynor & Jensen Alpha measures. These performance 
measures are non-predication error based (Jobson, 1981, pg.890). Finally the third class of 
performance measures do not require the use of a risk pricing model, an example of such a 
performance measure is the Cornell procedure, this measure calculates the sample means 
predication errors and utilizes t tests to attain a performance measure (Jobson, 1981, pg.890). 

6.1.1 The Sharpe ratio 
We shall be conducting an analysis of the Sharpe ratio, which is one of the most commonly used 
financial ratios in use today for evaluating performance of mutual funds (Scholz, 2006). The 
Sharpe ratio was created by William Forsyth Sharpe in 1966, its purpose was to provide a 
measure of the excess return per unit of risk in an investment asset. 
 

i

i

s
er

Si
rfriSRi 


     (1) 

 

ier :  Mean excess return of the fund for a given time period. This is the difference 
between mean historic return minus the risk free rate for a certain time period.   

rfrier    
iS :  Standard deviation of the fund excess returns.  

 
We shall be utilizing the Sharpe ratio with post Sharpe historic returns which is justified by the 
assumption that the portfolio return distribution is constant over time, therefore historical returns 
have predictive value regarding future performance (Hodges, 1997, pg.74). Sharpe ratio has roots 
in Markowitz theory, the Sharpe ratio was built upon Markowitz mean-variance paradigm 



Not the sharpest tool in the box 

 19 

(Sharpe, 1975, pg.31). The Sharpe ratio is used to provide an indication of how the return of an 
asset compensates the investor for the proposed risk taken. It is generally accepted that a higher 
Sharpe ratio (positive) is an indication of a fund which has performed & rewarded its investors 
with a return above the risk free rate given the standard deviation of the fund. Despite its 
popularity as an easy to utilize and universal formula there have been numerous criticism against 
the use of sharp ratio by scholars. William Sharpe himself argued that the  Sharpe ratio is valid  
for a bear market climate as the fund performance is given by comparing risk and return of a 
fund with a risk free asset and thus should be applicable for any market climate (Sharpe 1975, 
1998). There have been other researchers that have supported this; McLeod and van Vuuren  
argue that the fund with highest Sharpe ratio is most likely to outperform the market (McLeod et 
al, 2004, pg.19). 
 

6.1.2 Scholz and Wilkens refinement to the Sharpe ratio 
As mentioned in our background and previous research section, the use of Sharpe ratio in a bear 
markets is questioned by numerous researchers. There have been several refinements to the 
original Sharpe formula to deal with this problem. Scholz (2006) provides in his article 
“Refinement to the Sharpe ratio” a study of the reliability of the Sharpe ratio and three 
alternative measures of the Sharpe ratio and the original Sharpe ratio by William F. Sharpe. 

 Modified Sharpe ratio by Israelsen  
 Modified Sharpe ratio by Ferruz and Sarto 
 Scholz Normalised Sharpe ratio  
 Original Sharpe ratio 

 
The three different refined Sharpe ratios were analyzed with the conclusion that the Normalized 
Sharpe ratio was the most plausible refinement to use in a bear market. The modified Sharpe 
ratio by Israelsen was found to punish high systematic risk in bear market but not reward it in 
bull market (Scholz, 2006, pg.351.). Ferruz and Sarto modified Sharpe ratio and the original 
Sharpe ratio was found to reward high unsystematic risk in bear markets (Scholz, 2006, pg. 352).  

Scholz and Wilkens contributed with their ‘Normalized’ Sharpe ratio which was found to be the 
ratio that most accurately takes the market climate into consideration (Scholz, 2006, pg- 356). 
Their formula enables  the breaking up of the original Sharpe ratio into two different parts, which 
enables the  investigation of the performance of the fund management (2) and the random 
influence of the market (3) (Scholz and Wilkens, 2004, pg. 3).  

Miii erJAer      (2) 

2
i

2
M

2
ii εssβs      (3) 

These together give a variation of the original ex-post Sharpe ratio (1), this ratio will give the 
same results in terms of ranking as the original Sharpe ratio developed by William Sharpe. 
(Scholz, 2006, pg. 349).    
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    (4)                             

iJA :   Jensen’s Alpha 
iβ :  Beta 
Mer :  Mean excess market return 
2
MS :  Variance of excess market return 
2
iS :  Variance of residuals for excess return of the fund 

 

The fund specific variables above could be found by regression analysis based on the assumption 
that there is a relationship between a funds excess return and the underlying markets excess 
returns.  

ftitit rrer       (5) 

ftMtit rrer      (6) 

The excess return of the fund (5) and the excess return of the market (6) are being related in a 
linear relationship in the single factor model, this can be shown by the equation below (7) 
(Sharpe et.al, 1999, pg.124).  

itit εerβJAer Mtii   (7) 

The variables specified in (2) are obtained by conducting a linear regression of excess fund 
return and excess market return with excess fund return as the dependent variable. Alpha and 
beta is intercept and constant of the equation. In (2), εit is is given by residuals from one factor 
model. These variables are put together with the excess market variance and the variance of the 
residuals form equation (7). Which is a variation of (1). Scholz describe his formula as a 
variation that shows the effect of mean excess market return and variance of the market excess 
return on the Sharpe ratio for the evaluation period (Scholz, 2006, pg.349).   

 

Scholz Normalized Sharpe ratio 
The Normalized Sharpe formula (8) is basically Scholz variation of original Sharpe ratio (7) with 
longer evaluation period. For the parameters mean excess market return Mer and the variance of 
excess market returns 2

Ms  longer evaluation period have been included to avoid market bias. The 
inputs for these two variables are 15 years of data (we will discuss this further in section 8.2). 
This normalization of the market climate will give a Sharpe ratio on an average market climate 
thus thought to give more accurate results for bear market climate. This formula is according to 
Scholz (2006) solving the problem with the original Sharpe ratios rewarding of unsystematic risk 
(Scholz 2006, pg. 348). This normalization formula is based on the assumption that the fund 
specific parameters are constant (Scholz 2006, pg. 349). 
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    (8)   

 

6.2 Single index model 
We have used the single index model to derive fund characteristic variables for Scholz Sharpe 
formula variation. It has been chosen because of the use of market index as benchmark. The 
market model explains the relationship between common stocks or mutual funds in comparison 
to the market index. This market model explains that if the market goes up it is likely that the 
equity will also rise (Sharpe et.al, 1999, pg.181). The single index model is a single factor model 
which includes two types of uncertainty: market risk and fund specific risk also called systematic 
and unsystematic risk. The beta coefficient is the security’s sensitivity to market and then there is 
firm specific risk which is denoted by the error term ( ε ). These concepts have been explained in 
the theoretical framework under CAPM model (Bodie et al, 2005, pg.307). This single factor 
model is linear and can therefore use the market index to estimate the beta coefficient for a 
security, which in our case are pensions fund and with the use of the residuals we derive the fund 
specific risk. 
     
This is a linear relationship that can be plotted as follows: 
 

iIIiIili rr      (9) 

iR :   Excess return of the fund for a given time period 
IR :  Excess return of the market index for a given time period 

 α :  Alpha 
β :  Beta 

ε  Error term 
 

The alpha or the intercept term explains what the expected for funds growth is if the growth of 
the benchmark is zero. The Random error term explains that the market model doesn’t explain 
the relation perfectly. The error term explains the differences between expected return and the 
actual return of the fund in comparison. The beta in the equation measures how sensitive the 
fund is to movements of the market index (Sharpe et.al, 1999, pg.183). 
 

6.3 Market timing within the one factor model   
The one factor model we utilized to find the values of alpha and beta is not compatible with 
funds which possess market timing ability (Leite, 2009, pg.1). This incompatibility is in 
connection with the fact that a fund which posses market timing ability will outperform the 
specified index, which would create unreliable data being outputted by the regression. We 
utilized the Merton and Henriksson model (timing model) to test for market timing ability. 
 
Market timing involves transferring funds between a market-indexed portfolio and a risk free 
asset (Bodie et al , 2007, pg.868). The Merton and Henriksson model is developed on the basis 
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that the beta of the fund holds only two values; one value being >0, then referred to as large 
which means the market will be performing well otherwise the value will be <0 , which will be 
referred to as small and it represents market not performing positively (Henriksson et al, 1981, 
pg.515). The rationale behind this model is based on the assumption that the fund has two target 
betas when fund managers are engaged in timing activities. Fund managers alternate between a 
high beta in expectation of a positive market (bull) and a low beta in periods of expected 
negative markets (bear). Dummy variables are used in order to see the effect of a variable if a 
certain condition is met (Studenmund, 2006, pg.222). The purpose of the dummy variable is to 
provide an indication of whether the beta is positive or negative and indicates market timing 
ability, if D>0. If no market timing exists then D<0. We ran regressions for respective funds to 
determine market timing ability and found that none of our funds possessed market timing 
ability. The results are provided in table 11.  
 
Market timing:  
 

ε)DRγ(R)Rβ(RαRR fmfmfp    (10) 
 

fp RR  :  Excess return of the fund 
 α :  Alpha 
β :  Beta 

D:  Dummy variable 
ε :  Noise/error term 
 

7. RESEARCH QUESTION 
This section we will present our research question and what we aim to analyze. We will have one 
main research question, but we aim to analyze our results further in order to confirm ideas that 
have been put forward by previous researchers.  

Research question: Does the Sharpe ratio reward unsystematic risk in bear market periods? 

In our paper we are interested in answering  our research question which is whether the Sharpe 
ratio reward unsystematic risk. From this research question we have derived our preliminary 
hypothesis, where we ascertain if there are in fact mismatches in ranking of funds between the 
two ratios. Without any mismatches we can assume that there will be no rewarding of 
unsystematic risk, with the findings we can continue to attempt to answer our research question.  
To answer our hypothesis we will utilize spearman rank test to test the correlation of the two 
ratios.  
 
 Hypothesis statement: Are there mismatches in Sharpe ratio rankings in a bear market 

periods? 

H0 = There are no mismatches in using the Sharpe ratio compared with the Normalized Sharpe 
Ratio(ρ=1). 
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H1 = There are mismatches in using the Sharpe Ratio and the Normalized Sharpe Ratio (ρ≠ 1). 

Mismatches in ranking will indicate how appropriate the original Sharpe ratio is for bear market 
periods. The Normalized Sharpe has a longer evaluation period, in our case 15 years and thus 
“normalizes” the period. This could be explained in the way that some of the inputs for the 
Normalized Sharpe ratio work as averages for a 15 year period and thus extreme depressions of 
market will be flatten out. The Normalized Sharpe ratio is thus an excellent tool to benchmark 
the original Sharpe ratio against, in order to find out if it is suitable for bear market periods. 

The hypothesis testing will give us the foundation we need to continue to analyze our findings, in 
order to answer our research question which is whether Sharpe ratio rewards unsystematic risk. 
This is done by analyzing all the respective funds that have changes in ranking, we want to 
ascertain if these changes in ranking are caused by a more accurate performance measure in the 
Normalized Sharpe ratio. We hope to discuss further whether we can support Scholz (2006) 
findings that suggest that the Normalized Sharpe ratio is a more accurate performance measure in 
bear market period (Scholz, 2006, pg. 353). We wish to see whether we can see similar 
mismatches in ranking to those specified in Israelsen’s negative return dilemma (table 1), where 
the inferior fund receives a higher Sharpe ratio.  

8. DATA 
Our data section aims to provide the reader with the reasoning behind our choice of inputs and 
time period, which hopefully will enable the reader to criticize our research in an efficient 
manner.  

8.1 Monthly returns for PPM funds 

The data for our PPM funds was collected directly from the Swedish pension authority 
(Pensionsmyndigheten) website, which provides historic daily closing balance of all available 
funds within the PPM system. PPM funds are an optimal for our research as dividends are 
reinvested in the fund thus could be disregarded in the analysis, which facilitates our research 
(Folksam, 2010).  

We decided to limit our research by selecting all PPM funds that have only underlying assets 
within the Swedish market. This was decided due to the problems associated with the 
requirement of a  single benchmark in the one factor model. MCSI world index did not show 
high correlation with our initial sample of funds and is thus a poor option as a benchmark, thus 
we decided to change our chosen funds to funds that are exposed to Swedish market in order to 
use MCSI Sweden as a benchmark. 

We were able to identify these funds with the use Morningstar fund catalogs, which categorize 
all the PPM funds exposed to Sweden. With the use of the funds PPM number the funds were 
located and extracted to a single spreadsheet. We chose the period from February 2006 to 
February 2009 which we deemed to be adequate period for our research, as it contained bear 
market periods. Sharpe ratios are generally calculated by utilizing three to five years of data, our 
research period is limited to 3 years as the historic data for mutual funds are limited. The data for 
our funds consisted of daily closing balances of approximately 1100 observations for the 
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respective funds. From this data 36 different monthly periods was extracted for the respective 
funds. 

There were some funds that had limited data and thus had to be excluded from the research. We 
found 27 funds out of the total 40 funds had sufficient data to qualify for our research, 22 had 
high correlation with MCSI Sweden index. The 5 funds with inferior correlation had to be 
excluded and can be located in table 6. The monthly closing balances can be found in table 7 in 
appendix. 

The frequencies used in deriving the Sharpe ratio correspond to the investment horizon of the 
investor (Sharpe et al, 1999, pg.207). Daily data is not of interest for a PPM saver as their 
investment horizon should be long-term, thus the transformation into monthly frequencies. One 
might think that even longer frequencies should be used for deriving a Sharpe ratio that should 
correspond to the investment horizon for a PPM saver; this is absolutely true but is not easily 
done, as this would require a long evolution period of a large number of years which creates a 
problem with regard to the limited historic data for PPM funds.  

 

8.2 Selected time period 
Our analysis is conducted on inputs from two different time periods, one longer time period for 
some of the inputs for the Normalized Sharpe ratio and one shorter time period for inputs to the 
original Sharpe ratio and some of the inputs to the Normalized Sharpe ratio. Longer periods 
consist of 15 years for benchmark and risk free rate are chosen in order to compute the 
Normalized Sharpe ratio according to section 6.1.2. Scholz (2006) utilized a research  period of 
20 years but we decided to limit it to 15 years, due to the abnormal high returns of the T-bill for 
the 5 year period before 1999 (risk free rate can be found in table 9)(Scholz, 2006, pg. 349). We 
identified these abnormal high returns as outliners, which could affect our overall analysis, these 
outliners are discussed in section 8.6. These high returns were on average 11% and on a single 
occasion up to 40% on a T bill with one month maturity, which would not provide reasonable 
results for our research period. We deem 15 years as a sufficiently long market period to provide 
results. 

Due to the availability of the fund data, we are limited from selecting additional time periods 
from other years. Our research period represent an extreme bear market with depression of -
37,75 %  for the MCSI Sweden stock index and thus could show significant mismatches in 
ranking. Furthermore our research periods are three years with monthly frequencies, as it’s the 
most common approach to calculate Sharpe ratio which is also used by Morningstar 
(Morningstar, 2010). Morningstar calculate the Sharpe ratio by dividing the excess return on 
risk-free rate (three-month Treasury bill) with the standard deviation of the return, expressed as 
an annual rate. The Morningstar Sharpe ratio is calculated using the historical values of the past 
36 months, and is presented online as a 3 year Sharpe ratio under the risk section of the funds 
attributes (Morningstar, 2010).  

For the purpose of our thesis we have selected to conduct an analysis of a 36month period of 
return. The reason for utilizing a 36 month period is that our results of our thesis may be relevant 
for both Pensionsmyndigheten and Morningstar.se. 
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Figure 4: Our chosen research period MCSI Sweden February 2006 to February 2009 

 

 

 Our research period ranging from February 2006 until February 2009 
 The Long term period for computing Normalized Sharpe ratio range from June 1994 until 

June 2009  

8.3 Choice of benchmark 
As mentioned previously we have limited our research to only Swedish PPM funds exposed to 
Sweden thus MCSI Sweden is an optimal benchmark. This is the same benchmark that 
Morningstar uses for the respective funds (Morningstar, 2010). The data consisted of monthly 
closing balances for the period of June 1994 to June 2009 were collected through MCSI website. 
These can be found in table 8 in appendix.  
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8.4 Risk free rate 
A risk free asset in terms of Markowitz portfolio theory  is defined as an asset which provides a 
guaranteed  amount of return for a given investment period. (Sharpe et al, 1999, pg. 204) Due to 
this certainty of the terminal value of a risk free asset, the standard deviation is by default zero. 
For our risk free rate we have collected data of monthly averages of Swedish Treasury bill with 
one month maturity from the Swedish central bank (Riksbanken). The Swedish Treasury bill is 
chosen due to the consistency principle which states: choice of risk free rate should be in the 
same currency as the funds are denoted in. The maturity of the T-bill is one month as it is viewed 
as the closest to the theoretical concept of risk free thus we assume that the investor has the same 
investment horizon (Sharpe et.al, 1999, pg.205). 

The data consist of 180 observations ranging from June 1994 until June 2009 which is the chosen 
long-term period utilized to compute the Normalized Sharpe ratio. Our risk free rate data used in 
our research can be found in table 9 in appendix. 

8.5 Factors in normal and Normalized Sharpe  
In the equation (4) in section 6.1.2 we set the excess fund return as the dependent variable in our 
single factor model. We presume that excess fund return is related to excess market return 
specified in the single factor model. The variable for the regression is as follows: 

itMtiiit εerβJAer  : tperiodfor return  fund Excess (11) 

The variables specified in (4), Jensen’s alpha and the beta value is intercept and constant of the 
equation, the error term εit  is given by residuals from equation.3 

8.6 Outliners and influential’s 
Outliners are classified as observations which are unusually large or small as compared to the 
primary data group (Keller, 2005, pg.110). An outliner should be investigated as it may represent 
a recording error. Outliners can affect data analysis. We utilized a scatter plot in SPSS with 
regard to our Risk free Rates and we noted that certain observations were abnormally high, these 
observations affected our long term market analysis and we decided to utilize a shorter time 
period which excluded these outliners. 

 

9. RESULTS AND ANALYSIS 
In our result section we will first present the procedures we have undertaken in order to obtain 
our results. Thereafter we present our results and findings.  

The first step taken is to exclude funds with timing ability as they are not compatible within the 
one factor model (which we discussed previously in section 6.3). Merton and Henriksson model 
is utilized in order to analyze our selected funds with regard to their market timing abilities. We 
found that none of our 27 Swedish PPM funds contained market timing abilities at the 5% 
significance level, the results of the regression are provided in table 11.  



Not the sharpest tool in the box 

 27 

Next step is to calculate the original Sharpe ratio for the respective fund; we will use the original 
Sharpe ratio by William F. Sharpe for our calculations. This ratio is presented in 6.1.1; Mean 
excess return of the fund for a given time period, this is the difference between mean historic 
return minus the risk free rate for a certain time period. These are then divided by the standard 
deviation of the fund excess returns.   
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To obtain the required inputs for our Normalized Sharpe ratio, we conducted  regressions with 
excess return of funds as the dependent variable and excess market as the independent variable 
for our bear market period stated in section 8.2.  This will provide us the fund specific variables 
for the respective time period, which can be seen in the table 3 and residuals in table 10. To 
normalize the Sharpe ratio for the different funds, the Scholz Normalized Sharpe ratio  formula is 
derived from the fund specific variables gathered from the regressions together with the variance 
of the long term excess market return and variance of the residuals as mentioned in section 6.1.2. 
The Normalized Sharpe ratio is calculated with the equation (8) specified in 6.1.2.  
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     (8) 

Some of funds had to be excluded as they had very low R square values, which indicate that they 
are not highly related to the movement of our benchmark and thus beta should be ignored. The 
derived fund specific characteristics for these funds will not be relevant for our research. A List 
of the removed PPM funds can be found in appendix table 6. 

The original and the Normalized Sharpe ratio are then ranked according to their Sharpe ratio in 
descending order. The summary statistics in Table 3 are as follows: mean excess return, Jensen’s 
alpha, beta, R-square for Normalized Sharpe ratio.  

Table 2: Original Sharpe ratio for PPM funds         

Rank  

Original 
Sharpe 
Ratio 

Normalized 
Sharpe ratio 

Standard 
deviation of 

excess return 

Mean 
excess 
return 

1 Västernorrlandsfonden -1,985 -0,33 6,25% -3,58% 
2 Swedbank Robur Sverigefond MEGA -2,174 -0,36 6,51% -4,09% 
3 AMF Aktiefond Sverige -2,174 -0,36 6,58% -4,13% 
4 AppakTSverige -2,277 -0,39 6,29% -4,13% 
5 SPP Aktieindexfond Sverige -2,316 -0,40 6,35% -4,25% 
6 Nordea Sverigefond  -2,321 -0,40 6,24% -4,18% 
7 Ålandsbankens fond Swedish Growth -2,324 -0,40 6,02% -4,04% 
8 Capinordic Funds SICAV Sverige Topp 30 (index) -2,341 -0,39 5,77% -3,90% 

9 Folksam LO Västfonden -2,357 -0,40 6,15% -4,19% 
10 SEB Sverigefond Stora bolag  -2,369 -0,41 6,02% -4,12% 
11 Cicero Sverige SRI -2,399 -0,42 6,64% -4,60% 
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12 Folksam LO Sverige   -2,402 -0,42 6,18% -4,28% 
13 Folksams Tjänstemannafond Sverige -2,413 -0,61 6,15% -4,28% 
14 Folksams Aktiefond Sverige -2,420 -0,42 6,20% -4,33% 
15 Danske Invest Sverige -2,424 -0,43 6,24% -4,37% 
16 Danske Invest SRI Sverige (index)  -2,433 -0,42 6,03% -4,24% 
17 Erik Penser Sverigefond  -2,454 -0,44 6,18% -4,38% 
18 Aktiespararna Topp Sverige (index)  -2,475 -0,45 6,05% -4,32% 
19 Handelsbanken Sverigefond -2,482 -0,45 6,11% -4,38% 
20 Ålandsbanken Sweden OMXS30 -2,515 -0,46 6,14% -4,46% 
21 Länsförsäkringar Sverigefond -2,537 -0,46 5,95% -4,36% 
22 Aktie-Ansvar Sverige  -2,537 -0,45 5,93% -4,34% 

            

  Ranked and sorted by original Sharpe ratio       
 

  Table 3: Normalized Sharpe ratio for mutual funds           

  Funds Sharpe 

Normalized 
Sharpe 
Ratio 

Mean 
excess 
return 

Jensen 
Alpha Beta 

Standard 
deviation 
of error 

term  Rsquare 

1 Västernorrlandsfonden -1,985 -0,33 -3,58% 0,24% 0,91 3,04% 79,27% 

2 Swedbank Robur Sverigefond MEGA -2,174 -0,36 -4,09% 0,22% 1,03 1,63% 94,40% 
3 AMF Aktiefond Sverige -2,174 -0,36 -4,13% 0,18% 1,03 1,76% 93,59% 
4 AppakTSverige -2,277 -0,39 -4,13% -0,06% 0,97 2,04% 90,57% 
8 Capinordic Funds SICAV Sverige Topp 30 (index) -2,341 -0,39 -3,90% 0,01% 0,93 0,97% 97,52% 
5 SPP Aktieindexfond Sverige -2,316 -0,40 -4,25% -0,09% 0,99 1,78% 92,91% 
7 Ålandsbankens fond Swedish Growth -2,324 -0,40 -4,04% -0,09% 0,94 1,64% 93,38% 
6 Nordea Sverigefond  -2,321 -0,40 -4,18% -0,13% 0,97 1,97% 91,11% 
9 Folksam LO Västfonden -2,357 -0,40 -4,19% -0,12% 0,97 1,66% 93,53% 

10 SEB Sverigefond Stora bolag  -2,369 -0,41 -4,12% -0,17% 0,94 1,76% 92,40% 
12 Folksam LO Sverige   -2,402 -0,42 -4,28% -0,23% 0,97 1,79% 92,55% 
14 Folksams Aktiefond Sverige -2,420 -0,42 -4,33% -0,26% 0,97 1,82% 92,38% 
16 Danske Invest SRI Sverige (index)  -2,433 -0,42 -4,24% -0,27% 0,95 1,71% 92,86% 
11 Cicero Sverige SRI -2,399 -0,42 -4,60% -0,32% 1,02 2,15% 90,57% 
15 Danske Invest Sverige -2,424 -0,43 -4,37% -0,42% 0,94 2,45% 86,21% 
17 Erik Penser Sverigefond  -2,454 -0,44 -4,38% -0,50% 0,93 2,40% 86,37% 
18 Aktiespararna Topp Sverige (index)  -2,475 -0,45 -4,32% -0,48% 0,92 2,27% 87,34% 
19 Handelsbanken Sverigefond -2,482 -0,45 -4,38% -0,51% 0,92 2,18% 88,42% 
22 Aktie-Ansvar Sverige  -2,537 -0,45 -4,34% -0,50% 0,92 1,98% 90,15% 
20 Ålandsbanken Sweden OMXS30 -2,515 -0,46 -4,46% -0,53% 0,94 2,02% 90,15% 
21 Länsförsäkringar Sverigefond -2,537 -0,46 -4,36% -0,57% 0,90 1,97% 89,92% 
13 Folksams Tjänstemannafond Sverige -2,413 -0,61 -4,28% 0,15% 1,03 1,75% 92,58% 

                  

  Ranked by original Sharpe ratio and sorted by Normalized Sharpe ratio,        
 

A spearman rank test of the original and Normalized is then conducted. The purpose of utilizing 
a spearman rank test is to ascertain whether the 2 ratios have a correlation with each other in 
terms of ranking. According to Pallant (2008), correlation analysis enables us to test the strength 
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and direction of a linear relationship between 2 variables (Pallant, 2008, pg.126) If there was 
perfect correlation then rho(ρ )=1 which indicates that the two ranking methods are exactly the 
same and a value of < 1 indicates that the 2 funds do not rank the funds in the same manner. 

Table 4: Spearman rank test 

 
**  Correlation is significant at the 0.01 level (2-tailed). 

We can see that at the 99% confidence level our test statistic is significant (0.00) this  lead us to 
reject our null hypothesis.  

H1 = There are mismatches in using the Sharpe Ratio and the Normalized Sharpe Ratio(ρ ≠1) 

As we have rejected our null  hypothesis, we will continue analyzing if these mismatches are due 
to Sharpe ratios rewarding of unsystematic risk. We will look into this by creating a table where 
changes in ranking in relation to standard deviation are summarized. This is done in order to see 
if the mismatches in ranking have any correlation with rewarding of unsystematic risk. The 
results of this analysis can lead us to support or reject Scholz (2006) argument that the original 
Sharpe ratio rewards unsystematic risk. 
 
Table 5: Changes in ranking 

Fund name: 
Change in ranking; 
number of positions 

Västernorrlandsfonden 0 
Swedbank Robur Sverigefond MEGA 0 
AMF Aktiefond Sverige 0 
AppakTSverige 0 
SPP Aktieindexfond Sverige 5  6 (-1) 
Nordea Sverigefond 6 8 (-2) 
Ålandsbankens fond Swedish Growth 0 
Capinordic Funds SICAV Sverige Topp 30 (index) 8 5(+3) 
Folksam LO Västfonden 0 
SEB Sverigefond Stora bolag 0 
Cicero Sverige SRI 11  14 (-3) 
Folksam LO Sverige 12 11 (+1) 
Folksams Tjänstemannafond Sverige 13  22(-9) 
Folksams Aktiefond Sverige 14 12 (+2) 
Danske Invest Sverige 0 

Correlations

1.000 .927**
. .000

22 22
.927** 1.000
.000 .

22 22

Correlat ion Coef f icient
Sig. (2-tailed)
N
Correlat ion Coef f icient
Sig. (2-tailed)
N

Sharpe_Ratio_Rank

NormalizedSharpe_
Rat io_Rank

Spearman's rho

Sharpe_
Rat io_Rank

Normalized
Sharpe_

Rat io_Rank

Correlat ion is  signif icant at the 0.01 lev el (2-tailed).**. 
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Danske Invest SRI Sverige (index) 16  13(+3) 
Erik Penser Sverigefond 17  16 (+1) 
Aktiespararna Topp Sverige (index) 18  17(+1) 
Handelsbanken Sverigefond 19  18 (+1) 
Ålandsbanken Sweden OMXS30 0 
Länsförsäkringar Sverigefond 0 
Aktie-Ansvar Sverige 22 19(+3) 

 
Funds with a negative change in ranking are interesting for our research as they receive higher 
ranking by the original Sharpe ratio. We want to see whether this higher ranking had any 
correlation with rewarding of unsystematic risk. Scholz (2006) discovered in his research 
substantial changes of rankings for funds that had high unsystematic risk. 
In our result there were some negative changes in ranking; Cicero Sverige SRI fund showed a  
negative change with 3 positions. The fund had also had the highest standard deviation of 6,64 % 
together with a relative low R-square 90,57% which indicates a high amount of unsystematic 
risk.  
Standard deviation indicates the total amount of risk of the fund and r-square indicate share of 
risk that are unsystematic, which is the risk that can’t  be explained by movement of the market. 
(Sharpe et al, 1999, pg.259) The lower R-square value; the less of the funds movement can be 
explained by the markets movement (Sharpe et al, 1999, pg.268). It is clear that we have very 
similar funds in regards to difference in  standard deviation and R-square.  
 
Cicero’s change support the argument of Scholz, that original Sharpe ratio rewards unsystematic 
risk. Nordea Sverigefond had a similar negative change of 2 positions with an initial standard 
deviation of 6,24% and R-square of  91,11%. SPP Aktieindexfond Sverige had a negative change 
of one position and a standard deviation of 6,35% together with an R-square of 92,91%. Folksam 
tjänstemannafond change ranking with 9 positions even though we can’t see anything to support 
the theory that it would been ranked high by original Sharpe ratio due to rewarding of 
unsystematic risk. Folksam tjänstemannafond does not possess any abnormal amount of 
unsystematic risk that can support this large negative change. It can be noted that all the funds 
that had a negative change in ranking, possess unsystematic risk that is above the average 
unsystematic risk.  
Moreover there was a larger amount of positive changes in terms of ranking, characteristic for 
these funds are low unsystematic risk; Capinordic Funds SICAV Sverige Topp 30 (index) had the 
lowest standard deviation with 5,77%  together with the highest R-square of 97,52% and had a 
positive change of threes positions. Aktie ansvar also had a positive change with three positions 
and a standard deviation of 5,93%  and 90,15%. Danske Invest SRI Sverige (index) had a 
standard deviation of 6,03% together with 86,21% of R-square and changed three positions.  
 
The results which Scholz (2006) observed in his research, indicated substantial changes in terms 
of rankings (Scholz, 2006). Funds with high unsystematic risks where ranked high by the 
original Sharpe ratio and changed ranking with 7 positions when the Normalized Sharpe ratio 
was utilized. For our study we can see that for both of the ratios there is no large changes for the 
top ranked funds, Västernorrland fonden is the fund that is ranked number 1 and which has the 
highest standard deviation but does not change ranking when measured with Normalized Sharpe 
ratio. Folksam tjänstemannafond changed ranking with 9 positions even though we can’t see 
anything to support the theory that it would been ranked high by original Sharpe ratio due to 
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reward to unsystematic risk. The Folksam tjänstemannafond does not possess any abnormal 
amount of unsystematic risk.  
 
There is however some evidence to support Scholz research; the Normalized Sharpe ratio seems 
to deal with unsystematic risk in a better way in bear market periods. We can note that all funds 
that had a negative change in ranking had relatively high unsystematic risk and all of the funds 
that had a positive change in terms of ranking had a relatively low unsystematic risk. We deem 
there to be support for the idea that Normalized Sharpe ratio has the ability to deal with 
unsystematic risk in a better way. 

We deem the reason for the low amount of mismatches in terms of ranking to be, the relative low 
values in standard deviation. The fund with highest standard deviation of excess returns 6,51% 
with the original Sharpe ratio and 3,04% of standard deviation of residuals with Normalized 
Sharpe ratio. Israelsen’s negative dilemma (table 1) points out the mathematical problem of 
Sharpe ratio that rewards high standard deviation. Two funds with same negative return but large 
difference in standard deviation; one fund had 20% and the other had 10%. The fund with higher 
Standard deviation received a lower negative Sharpe ratio and thus regarded as the better 
investment, this point out the mathematical problem with Sharpe ratio. Our data didn’t have 
these large differences in terms of standard deviation as our sample was very homogenous, 
which could be explained by similarity in the underlying security of the funds as they all were in 
the Swedish market and of low risk nature.  

By looking back upon our research we would like to point out what we would have done 
different if this research would be attempted to be repeated.  To begin with, PPM funds might be 
more convenient to analyze due to the simplification by the reinvestment of dividends. In 
hindsight we realize that PPM funds might not be ultimate fund to use in our research due to the 
low risk focus of PPM funds, which lead to low volatility. We make the assumption that this low 
volatility properly contributed to our low level of mismatches between the normal and 
Normalized Sharpe ratio. 
 
TEST OF ROBUSTNESS 

As we will be using linear regression in our regression analysis it is important that our variables 
meet all the classical assumptions, in order for OLS estimators to be the best available estimator 
(Studenmund, 2006, pg.88). One is the classical assumption is that there is no exact relationship 
between the independent variables. Violations of the classical assumptions can lead to several 
problems in regression analysis such as Multicollinearity. 

We are primarily concerned with the presence of multicollinearity as it can lead to estimation 
errors. Multicollinearity occurs when there is a strong linear relationship among the x variables.  
We will test for multicollinearity by using SPSS VIF ( High variance inflation factors) function 
which detects multicollinearity by showing how the estimator are inflated by the presence of 
multicollinearity. The VIF formula looks at the extent by which one explanatory variable 
explains movement in another.  It is stated that a VIF value >5 then Multicollinearity exists 
(Studenmund, 2006, pg.259) however in our sample none of the funds show signs of VIF>5, 
therefore we can make the assumption that no Multicollinearity exists in our data set. 
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We are also interested in serial correlation, which is a violation of classical assumption IV, states 
that  observations of the error term are uncorrelated with each other (Studenmund, 2006, pg.313). 
We can test for serial correlation by using the Durbin Watson Test statistic which is included in 
SPSS statistical analysis. The Durbin Watson utilizes the residuals from estimated regression to 
test for serial correlation. Our funds showed d values of between 1.5 & 2.4. This leads us to the 
assumption that no serial correlation exists in our fund data set according to 
Studenmund(Studenmund, 2006, pg.326). 

10. CONCLUSION AND CONTRIBUTION 

Our findings indicate that there are in fact mismatches between the original and the Normalized 
Sharpe ratio. From our findings we can support previous researchers’ argument that Sharpe ratio 
rewards unsystematic risk in bear markets; however we didn’t obtain as substantial results as 
Scholz did in his research. The reason for this is as we concluded in the previous section; the 
homogeneity and low volatility of our funds. There were some ambiguous results for some of the 
funds but there was in overall support for previous researchers conclusions that Sharpe ratio 
gives reward to unsystematic risk. However our results don’t give enough support to suggest that 
the original Sharpe ratio should not be used as a performance measure in bear market conditions.   

We feel that our thesis contributed with valuable information to discussion about the Sharpe 
ratios reliability in bear markets. Our research touch upon the topic from a different angle than 
previous research, by studying funds that are of low volatility. Even though we could not see 
substantial amount of reward to unsystematic risk, this study could work as a benchmark to show 
that there is a need for higher volatility (standard deviation) of funds in order to create similar 
results to Scholz and Wilkens (2006) and Israelsen’s (2003) results. We hope that we have shed 
some light on the problems connected with using Sharpe ratios in bear market climates and that 
we have provided valuable information to investors who utilize Sharpe ratio in their investment 
decisions.   

11. CRITQUE AND FURTHER RESEARCH 
Our concluding remarks are continued by evaluation and critique of our own research. 
Thereafter we propose additional problems that we consider to be interesting for further 
research.  

11.1. Quality criteria: Reliability, Replication and Validity 
 
 Reliability 

The reliability criteria are concerned how repeatable the study is and whether the results are 
stable between different researches. (Bryman and Bell, 2007, p.163) We deem our study to 
hold upon this criterion, the results derived from our research should be similar to ones of 
other researchers, there is of course some variation as the data will be different if the research 
would be done another time. If other researchers would have researched same or an equally 
depressed bear market period they should get results that are similar to ours. All data that 
used; daily closing balances, market index and risk free rate have been collected directly 
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from the source thus another researcher would be able to retrieve the same data and thus 
there should not be any variation if the same or similar data is used.  

There are two additional concerns of the criterion but due to the nature of our research these 
are not really applicable for our study. These two are internal reliability and inter-observer 
consistency. (Bryman and Bell, 2007, p. 163) 

Replication 

This criterion evaluates how well the researchers have presented all the steps and procedures 
done to get their results. Put in another way; how easy is the study to repeat? (Bryman and 
Bell, 2007, p.171) We consider that we have explained sufficiently enough to enable other 
researchers to repeat our study. All models and formulas are provided as well as what data 
we have used and where we got it from. We have included all data needed to the research in 
the appendix. Results from regressions made in our processing of the data have also been 
included in summary tables and in appendix. 

 Validity 

o Measurement validity 

We believe that our study fulfills this criterion as we are repeating the core 
procedures that have been put forward by other respected researchers in previous 
study and thus should be valid also for our study. The models used in our research are 
well known and highly regarded within financial theory. (Bryman and Bell, 2007, 
pg.63) 

o Internal validity 

Internal validity criterion measures how strong the relationship is between different 
variables that are used in the research. For our research we want to establish if the 
mismatches in ranking is caused by the original Sharpe ratios reward to unsystematic 
risk.  This criterion is hard in practice to ensure as we work from the idea put forward 
by previous researchers that have established these correlations. Our result could not 
fully support the correlation idea because of our ambiguous result. We believe that we 
our research should hold in this criterion as we are cautions to assume relationship 
between different variables, all assumptions are based upon financial models or by 
respected previous researchers. There is relationship between variables that have been 
based upon inferior grounds (Bryman and Bell, 2007, pg.58). 

o External validity 

This criterion is fulfilled in the way that we are supporting previous research. The 
finding should thus be possible to generalize through the settings (Bryman and Bell, 
2007, pg.42). 

o Ecological validity 

This criteria might be less connected to a research of our nature as our topic will not 
affect the general public in their everyday life, however for investor that utilize the 
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Sharpe ratio in their investment decisions, this research will enable them to assess the 
reliability of the Sharpe ratio. Our finding is valuable in that way that it; enables 
investors to asses if the Sharpe ratio could be used for every market climate and 
enable them to be more critical against available performance measures.  (Bryman 
and Bell, 2007, pg.42) 

11. 2  Further research 

In this section we briefly introduce topics of interest for further research. These were problems 
we came across in our research leading up to our thesis and we feel that the below three 
problems are of interest for both regular PPM savers as well as Pensionsmyndigheten and 
Morningstar.se. 

11.2.1 Problem 1: Investment horizon 
According to Hodges the Sharpe ratios computed by investment advisory services should be 
interpreted with caution as the Sharpe ratio is dependent on the investment horizon (Hodges, 
1997, pg.74) The primary difficulty in utilizing Sharpe ratios based on annual returns is that the 
ratio only represents short term performance and may be biased in the long term (Hodges,1997, 
pg.74) The reasons for this bias is that in the long term horizon, the values of the standard 
deviation  increase more rapidly than the values of expected return therefore providing a 
decreasing value of the Sharpe ratio after a period of time. It is easy to see why a potential 
investor may be mislead by Sharpe ratios given that they are only valid within the specified 
investment horizon, the Sharpe ratio values of funds are only valid for a specified time horizon. 
The Sharpe Ratio is not comparable between different investment horizons. An individual's 
investment horizon depends on when and how much money will be needed, and the horizon 
influences the optimal investment strategy. In general, the shorter the investor's horizon, the less 
risk he/she should be willing to accept (Bodie et al, 2008, pg.939). A study could be conducted 
to analyze the effects of investment horizons and performance measures. 

11.2.2 Problem 2: Estimation error 
The Sharpe ratio is a primary tool in financial analysis in use today, however one fact which is 
not taken into consideration is that the ratio is an estimated quantity and therefore it is 
susceptible to estimation risk (Lo, 2002, pg.45). This estimation error makes comparison 
between various funds difficult and precarious as each Sharpe estimator relates exclusively to the 
given fund and represents the investment style and market environment in which returns are 
generated (Lo, 2002, pg.36) One can see from this scenario that it is not ideal to compare Sharpe 
ratios between different funds in different segments. Lo was able to show how this estimation 
error can effect selection of funds according to Sharpe ratios with regard to their serial 
correlation (Lo, 2002, pg.45). The inclusion of serial correlation between funds showed that 
Sharpe ratios were overstated by as much as 65%, therefore we can see the importance of 
utilizing proper statistical inference for Sharpe ratio estimators (Lo, 2002, pg.37). We think that a 
study could be conducted on the causes of these errors with regards to Swedish funds. 

11.2.3 Problem 3: Non-normal distribution 
According to Goetzmann the Sharpe Ratio is open to manipulation by strategies which alter the 
way in which the shape of probability distribution of returns are presented (Goetzmann, 2002, 
pg.1). Managers who gain the advantage of a higher Sharpe ratio, can do so by selling the upper 
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end of the potential return distribution in order to increase their Sharpe Ratio (Spurgin, 2001, 
pg.38) Another issues with the use of the Sharpe ratio is the comparison of hedge funds, hedge 
funds provide non normal returns and so are not suitable for the analysis with the Sharpe ratio as 
it is dependent on normally distributed data. Another point of criticism is use of sharp ratio when 
the distributions are non normal. Christie argues in his article that Sharpe ratio is subject to 
estimation error due to use of Markowitz mean-variance optimizer. This optimizer uses inputs 
that are measured with error namely standard deviation and expected returns.  (S. Christie, 2007, 
pg.3). This topic has relevance in today’s PPM system, as hedge funds have recently been 
introduced, perhaps an analysis of all the new hedge funds in the PPM system with regards to 
their non normal returns. 
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APPENDIX  

Table 6:  Removed funds 

Fund Name    R Square 

Öhman Sverigefond    
11,41 % 

Swedbank Robur Ethica Sverige MEGA    
2,98 % 

Carlson Sverigefond    
17,17 % 

Skandia Aktiefond Sverige    
22,99 % 

Enter Sverige    
40,93 % 

Table 7: Monthly fund returns 
 

Aktie-Ansvar 
Sverige  

Aktiespararna Topp 
Sverige (index)  

AMF Aktiefond 
Sverige AppakTSverige 

Capinordic Funds SICAV Sverige 
Topp 30 (index) 

feb-06 268,86   feb-06 9,3   feb-06 278,88   
feb-

06 382,24   feb-06 142,11 

mar-06 285,86   mar-06 9,92   mar-06 295,63   
mar-

06 404,79   mar-06 151,53 

apr-06 288,12   apr-06 9,9   apr-06 298,51   
apr-

06 410,79   apr-06 150,85 

maj-06 267,02   maj-06 9,09   maj-06 272,95   
maj-

06 373,91   maj-06 138,64 

jun-06 267,82   jun-06 9,14   jun-06 271,08   
jun-

06 379,51   jun-06 139,47 

jul-06 264,05   jul-06 9,04   jul-06 268,53   
jul-
06 376,99   jul-06 138,23 

aug-06 274,02   aug-06 9,5   aug-06 278,53   
aug-

06 393,25   aug-06 144,5 

sep-06 289,22   sep-06 9,93   sep-06 294,75   
sep-

06 402,91   sep-06 151,13 

okt-06 301,35   okt-06 10,37   okt-06 306,66   
okt-

06 419,15   okt-06 157,56 

nov-06 299,41   nov-06 10,2   nov-06 307,8   
nov-

06 415,32   nov-06 154,85 

dec-06 325,19   dec-06 10,96   dec-06 333,29   
dec-

06 445,52   dec-06 166,23 

jan-07 338,43   jan-07 11,33   jan-07 344,6   
jan-

07 462,12   jan-07 171,39 

feb-07 325,81   feb-07 10,68   feb-07 336,17   
feb-

07 454,71   feb-07 167,25 

mar-07 344,23   mar-07 11,23   mar-07 354,19   
mar-

07 480,99   mar-07 175,67 

apr-07 368,25   apr-07 12,01   apr-07 376,48   
apr-

07 517,23   apr-07 187,13 

maj-07 373,92   maj-07 12,08   maj-07 384,65   
maj-

07 533,18   maj-07 187,71 

jun-07 364,95   jun-07 11,87   jun-07 366,29   
jun-

07 521,13   jun-07 184,23 

jul-07 361,73   jul-07 11,76   jul-07 359,14   
jul-
07 514,06   jul-07 181,74 

aug-07 350,2   aug-07 11,47   aug-07 348,48   
aug-

07 496   aug-07 177,92 

sep-07 345,65   sep-07 11,54   sep-07 345,83   
sep-

07 472,27   sep-07 178,63 
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okt-07 333,57   okt-07 11,18   okt-07 341,99   
okt-

07 464,65   okt-07 173,06 

nov-07 312,82   nov-07 10,45   nov-07 323,72   
nov-

07 440,95   nov-07 161,95 

dec-07 306,58   dec-07 10,22   dec-07 312,69   
dec-

07 430,79   dec-07 158,22 

jan-08 271,63   jan-08 8,96   jan-08 272,22   
jan-

08 374,64   jan-08 139,55 

feb-08 269,42   feb-08 8,57   feb-08 283,23   
feb-

08 388,12   feb-08 141,93 

mar-08 266,33   mar-08 8,46   mar-08 281,42   
mar-

08 383,95   mar-08 140 

apr-08 278,16   apr-08 9,03   apr-08 294,49   
apr-

08 404,48   apr-08 147,9 

maj-08 284,86   maj-08 9,26   maj-08 302,91   
maj-

08 417,12   maj-08 151,25 

jun-08 243,42   jun-08 7,9   jun-08 238,28   
jun-

08 354,07   jun-08 129,27 

jul-08 243,64   jul-08 7,99   jul-08 240,61   
jul-
08 354,12   jul-08 130,81 

aug-08 244,23   aug-08 8,03   aug-08 244,18   
aug-

08 359,51   aug-08 131,14 

sep-08 213,64   sep-08 7,08   sep-08 214,74   
sep-

08 300,49   sep-08 116,5 

okt-08 175,21   okt-08 5,89   okt-08 176,92   
okt-

08 247,98   okt-08 97,87 

nov-08 171,97   nov-08 5,93   nov-08 173,97   
nov-

08 243,37   nov-08 98,38 

dec-08 174,93   dec-08 6,11   dec-08 181,24   
dec-

08 249,12   dec-08 100,89 

jan-09 166,46   jan-09 5,69   jan-09 171,45   
jan-

09 239,69   jan-09 94,44 

feb-09 158,78   feb-09 5,44   feb-09 173,79   241,84   feb-09 98,13 

 

Cicero Sverige 
SRI 

Danske Invest SRI Sverige 
(index)  

Danske Invest 
Sverige 

Erik Penser 
Sverigefond  

Folksam LO 
Sverige   

feb-06 131,4112   feb-06 132,3775   feb-06 2054,59   feb-06 241,63   feb-06 165,89 

mar-06 138,9784   mar-06 139,2606   mar-06 2196,01   mar-06 257,8   mar-06 171,96 

apr-06 139,7051   apr-06 139,7401   apr-06 2197,53   apr-06 257,08   apr-06 174,02 

maj-06 127,5206   maj-06 128,7911   maj-06 2013,33   maj-06 236,22   maj-06 158,22 

jun-06 125,0739   jun-06 131,3086   jun-06 2045,16   jun-06 237,51   jun-06 160,51 

jul-06 123,1653   jul-06 130,6292   jul-06 2032,1   jul-06 234,91   jul-06 159,44 

aug-06 127,4849   aug-06 135,5343   aug-06 2105,81   aug-06 246,79   aug-06 166,59 

sep-06 135,7897   sep-06 138,4015   sep-06 2219,41   sep-06 258,11   sep-06 175,31 

okt-06 138,8031   okt-06 143,2067   okt-06 2292,45   okt-06 269,3   okt-06 183,36 

nov-06 139,3159   nov-06 142,0678   nov-06 2258,01   nov-06 264,87   nov-06 181,43 

dec-06 148,6348   dec-06 152,2476   dec-06 2413,51   dec-06 284,38   dec-06 195,09 

jan-07 153,9827   jan-07 157,6675   jan-07 2477,48   jan-07 293,81   jan-07 201,15 

feb-07 149,1121   feb-07 154,7646   feb-07 2359,66   feb-07 275,34   feb-07 197,28 

mar-07 156,1977   mar-07 162,4423   mar-07 2481,9   mar-07 289,47   mar-07 200,75 

apr-07 164,5719   apr-07 173,3565   apr-07 2598,78   apr-07 309,32   apr-07 213,4 

maj-07 167,6916   maj-07 177,3725   maj-07 2619,85   maj-07 311,21   maj-07 216,22 

jun-07 154,1407   jun-07 172,8869   jun-07 2542,37   jun-07 305,84   jun-07 211,56 

jul-07 152,4506   jul-07 170,0298   jul-07 2504,74   jul-07 302,95   jul-07 207,72 
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aug-07 149,3784   aug-07 165,5243   aug-07 2444,2   aug-07 295,46   aug-07 201,23 

sep-07 149,9987   sep-07 159,5403   sep-07 2410,59   sep-07 297,4   sep-07 201,69 

okt-07 149,8836   okt-07 154,2856   okt-07 2384,71   okt-07 287,96   okt-07 198,98 

nov-07 141,3526   nov-07 144,845   nov-07 2256,33   nov-07 269,23   nov-07 187,77 

dec-07 138,5002   dec-07 142,03   dec-07 2198,7   dec-07 263,12   dec-07 183,03 

jan-08 118,9688   jan-08 122,89   jan-08 1929,48   jan-08 228,82   jan-08 159,03 

feb-08 121,3026   feb-08 130,06   feb-08 1950,86   feb-08 218,62   feb-08 164,2 

mar-08 120,984   mar-08 127,78   mar-08 1920,17   mar-08 217,28   mar-08 152,91 

apr-08 126,9699   apr-08 132,39   apr-08 2027,52   apr-08 232,33   apr-08 161,83 

maj-08 131,6166   maj-08 135,94   maj-08 2101,63   maj-08 238,54   maj-08 167,22 

jun-08 103,5744   jun-08 116,23   jun-08 1763,5   jun-08 201,92   jun-08 142,18 

jul-08 102,8198   jul-08 116,04   jul-08 1769,21   jul-08 204,88   jul-08 142,5 

aug-08 103,205   aug-08 117,88   aug-08 1777,01   aug-08 207,06   aug-08 144,24 

sep-08 90,0596   sep-08 101,24   sep-08 1561,18   sep-08 184,79   sep-08 127,02 

okt-08 72,9069   okt-08 83,63   okt-08 1270,37   okt-08 151,28   okt-08 102,89 

nov-08 71,1516   nov-08 81,04   nov-08 1222,53   nov-08 150,97   nov-08 101,47 

dec-08 72,5424   dec-08 83,91   dec-08 1282,93   dec-08 156,3   dec-08 104,28 

jan-09 68,4786   jan-09 79,42   jan-09 1204,19   jan-09 146,72   jan-09 96,21 

feb-09 68,6139   feb-09 79,88   feb-09 1132   feb-09 139,16   feb-09 97,7 

 

Folksam LO 
Västfonden 

Folksams Aktiefond 
Sverige 

Folksams Tjänstemannafond 
Sverige 

Handelsbanken 
Sverigefond 

Länsförsäkringar 
Sverigefond 

feb-06 164,41   feb-06 414,95   feb-06 104,14   feb-06 946,41   feb-06 709,7021 

mar-06 170,75   mar-06 429,44   mar-06 107,87   mar-06 979,84   mar-06 735,5444 

apr-06 172,73   apr-06 434,52   apr-06 109,15   apr-06 993,65   apr-06 744,5286 

maj-06 157,67   maj-06 394,85   maj-06 99,25   maj-06 904,15   maj-06 672,5366 

jun-06 159,47   jun-06 400,51   jun-06 100,68   jun-06 916,36   jun-06 682,7206 

jul-06 158,88   jul-06 397,79   jul-06 100   jul-06 909,39   jul-06 678,1253 

aug-06 165,9   aug-06 415,53   aug-06 104,51   aug-06 947,79   aug-06 706,1435 

sep-06 175,12   sep-06 437,16   sep-06 109,97   sep-06 994,28   sep-06 742,9507 

okt-06 182,14   okt-06 457,07   okt-06 115,01   okt-06 1034,02   okt-06 768,2637 

nov-06 180,3   nov-06 452,15   nov-06 113,79   nov-06 1023,88   nov-06 759,9769 

dec-06 194,32   dec-06 486,09   dec-06 122,38   dec-06 1098,52   dec-06 815,687 

jan-07 201,59   jan-07 501,12   jan-07 126,170   jan-07 1139,29   jan-07 841,3436 

feb-07 198,48   feb-07 491,53   feb-07 123,770   feb-07 1120,92   feb-07 817,2606 

mar-07 202,94   mar-07 499,53   mar-07 125,560   mar-07 1151,51   mar-07 840,7207 

apr-07 216,84   apr-07 530,9   apr-07 133,450   apr-07 1238,24   apr-07 895,2156 

maj-07 221,53   maj-07 537,83   maj-07 135,210   maj-07 1275,36   maj-07 914,8987 

jun-07 215,93   jun-07 525,85   jun-07 132,360   jun-07 1245,65   jun-07 897,7149 

jul-07 211,73   jul-07 515,94   jul-07 129,930   jul-07 1227,59   jul-07 883,7572 

aug-07 205,32   aug-07 499,15   aug-07 125,860   aug-07 1184,29   aug-07 850,9862 
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sep-07 205,45   sep-07 500,22   sep-07 126,160   sep-07 1164,45   sep-07 852,3874 

okt-07 201,77   okt-07 493,29   okt-07 124,45   okt-07 1144,37   okt-07 833,3192 

nov-07 190,17   nov-07 465,22   nov-07 117,47   nov-07 1083,5   nov-07 781,2506 

dec-07 185,09   dec-07 453,5   dec-07 114,51   dec-07 1056,63   dec-07 762,8392 

jan-08 161,93   jan-08 393,64   jan-08 
99,5 

  jan-08 916,91   jan-08 664,2708 

feb-08 166,66   feb-08 406,42   feb-08 
102,72 

  feb-08 949,34   feb-08 686,4971 

mar-08 156,29   mar-08 377,63   mar-08 
96,05 

  mar-08 905,67   mar-08 661,8019 

apr-08 164,99   apr-08 399,56   apr-08 
101,66 

  apr-08 953,19   apr-08 695,6764 

maj-08 170,4   maj-08 412,72   maj-08 
105,02 

  maj-08 983,7   maj-08 716,1447 

jun-08 144,94   jun-08 350,29   jun-08 
89,23 

  jun-08 838,05   jun-08 613,4846 

jul-08 145,3   jul-08 350,84   jul-08 89,41   jul-08 837,18   jul-08 625,4474 

aug-08 147,06   aug-08 355,07   aug-08 90,5   aug-08 849,11   aug-08 632,2067 

sep-08 129,38   sep-08 312,42   sep-08 79,73   sep-08 742,68   sep-08 559,3778 

okt-08 105,09   okt-08 252,78   okt-08 
64,66 

  okt-08 610,65   okt-08 468,1056 

nov-08 103,22   nov-08 249,27   nov-08 
63,77 

  nov-08 601,45   nov-08 455,4017 

dec-08 106,77   dec-08 256,29   dec-08 
65,5 

  dec-08 622,84   dec-08 478,3244 

jan-09 98,84   jan-09 236,45   jan-09 
60,47 

  jan-09 593,02   jan-09 447,1781 

feb-09 100,85   feb-09 240,11   feb-09 
61,39 

  feb-09 599,89   feb-09 452,5865 

 

Nordea 
Sverigefond  

SEB Sverigefond Stora 
bolag  

SPP Aktiefond 
Sverige 

Swedbank Robur Sverigefond 
MEGA 

Västernorrlandsfond
en 

feb-06 726,824   feb-06 10,2294   feb-06 150,68   feb-06 37,14   feb-06 174,79 

mar-06 772,005   mar-06 10,8551   mar-06 159,87   mar-06 39,65   mar-06 184 

apr-06 786,969   apr-06 10,9865   apr-06 159,07   apr-06 40,2   apr-06 185,68 

maj-06 720,385   maj-06 9,7467   maj-06 144,68   maj-06 36,91   maj-06 172,48 

jun-06 732,985   jun-06 9,888   jun-06 146,44   jun-06 37,22   jun-06 166,74 

jul-06 720,847   jul-06 9,8385   jul-06 145,68   jul-06 36,59   jul-06 165,95 

aug-06 751,659   aug-06 10,2917   aug-06 152,88   aug-06 38,21   aug-06 173,51 

sep-06 792,129   sep-06 10,8071   sep-06 155,45   sep-06 40,2   sep-06 181,21 

okt-06 826,893   okt-06 11,2456   okt-06 161,72   okt-06 41,93   okt-06 188,07 

nov-06 811,431   nov-06 11,1418   nov-06 160,16   nov-06 41,92   nov-06 187,43 

dec-06 871,837   dec-06 11,9699   dec-06 171,26   dec-06 44,99   dec-06 201,23 

jan-07 898,299   jan-07 12,371   jan-07 176,94   jan-07 46,35   jan-07 207,39 

feb-07 874,174   feb-07 12,0386   feb-07 173,09   feb-07 45,07   feb-07 201,97 

mar-07 925,57   mar-07 12,7192   mar-07 181,87   mar-07 47,8   mar-07 212,21 

apr-07 984,443   apr-07 13,5288   apr-07 193,98   apr-07 50,87   apr-07 225,57 

maj-07 1005,62   maj-07 13,3571   maj-07 195,56   maj-07 51,93   maj-07 226,76 

jun-07 979,575   jun-07 13,0834   jun-07 191,96   jun-07 50,7   jun-07 215,7 

jul-07 961,388   jul-07 12,8929   jul-07 189,85   jul-07 50   jul-07 213,49 

aug-07 936,643   aug-07 12,5325   aug-07 185,32   aug-07 48,42   aug-07 208,92 

sep-07 937,772   sep-07 12,6295   sep-07 179,92   sep-07 48,31   sep-07 208,83 

okt-07 921,551   okt-07 12,3098   okt-07 173,79   okt-07 47,59   okt-07 203,7 
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nov-07 841,897   nov-07 11,7493   nov-07 163,64   nov-07 44,94   nov-07 191,84 

dec-07 825,158   dec-07 11,4489   dec-07 159   dec-07 42,77   dec-07 188,21 

jan-08 706,987   jan-08 9,9911   jan-08 138,53   jan-08 37,2   jan-08 166,82 

feb-08 729,617   feb-08 10,2056   feb-08 141,98   feb-08 38,65   feb-08 170,38 

mar-08 722,885   mar-08 10,064   mar-08 140,56   mar-08 38,13   mar-08 169,88 

apr-08 765,5   apr-08 10,6074   apr-08 150,14   apr-08 40,03   apr-08 175,29 

maj-08 791,701   maj-08 10,4086   maj-08 154,16   maj-08 41,4   maj-08 179,64 

jun-08 678,797   jun-08 8,913   jun-08 130,12   jun-08 35,23   jun-08 153,44 

jul-08 672,838   jul-08 9,0457   jul-08 132,32   jul-08 35,16   jul-08 156,09 

aug-08 680,377   aug-08 9,2348   aug-08 133,76   aug-08 35,49   aug-08 158,39 

sep-08 593,331   sep-08 8,2686   sep-08 110,72   sep-08 31,06   sep-08 140,3 

okt-08 493,111   okt-08 6,8244   okt-08 91,45   okt-08 24,08   okt-08 120,28 

nov-08 459,033   nov-08 6,6067   nov-08 91,69   nov-08 23,66   nov-08 119,84 

dec-08 477,878   dec-08 6,8749   dec-08 94,66   dec-08 24,42   dec-08 127,27 

jan-09 455,845   jan-09 6,4084   jan-09 89,03   jan-09 23,2   jan-09 118,33 

feb-09 453,036   feb-09 6,4123   feb-09 91,23   feb-09 23,52   feb-09 118,18 

 

Ålandsbanken Sweden OMXS30 Ålandsbankens fond Swedish Growth 

feb-06 166,54   feb-06 225,94 

mar-06 173,59   mar-06 239 

apr-06 172,96   apr-06 243,59 

maj-06 156,4   maj-06 219,85 

jun-06 159,07   jun-06 223,28 

jul-06 157,96   jul-06 217,53 

aug-06 165,87   aug-06 225,78 

sep-06 173,52   sep-06 236,4 

okt-06 180,39   okt-06 245,43 

nov-06 178,41   nov-06 246,05 

dec-06 191,19   dec-06 265,79 

jan-07 197,67   jan-07 277,07 

feb-07 192,29   feb-07 272,07 

mar-07 195,36   mar-07 286,01 

apr-07 208,11   apr-07 302,63 

maj-07 209,63   maj-07 313,86 

jun-07 205,65   jun-07 313,09 

jul-07 203,41   jul-07 308,59 

aug-07 196,8   aug-07 303,82 

sep-07 199,36   sep-07 304,67 

okt-07 192,48   okt-07 295,46 

nov-07 181,04   nov-07 278,94 

dec-07 176,08   dec-07 273,41 
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jan-08 153,38   jan-08 241,44 

feb-08 156,28   feb-08 249,1 

mar-08 144,64   mar-08 243,02 

apr-08 154,68   apr-08 249,49 

maj-08 158,84   maj-08 256,5 

jun-08 134,38   jun-08 220,87 

jul-08 136,47   jul-08 222,65 

aug-08 137,83   aug-08 224,18 

sep-08 123,11   sep-08 192,97 

okt-08 100,62   okt-08 161,3 

nov-08 100,47   nov-08 155,72 

dec-08 104,22   dec-08 163,83 

jan-09 97,91   jan-09 150,16 

feb-09 100,19   feb-09 150,18 

 

TABLE 8:  Benchmark MCSI Sweden index 
 

Index Level : Price 

Currency : 
SEK 

Date: SWEDEN Standard (Large+Mid Cap) None 

 

jun 30, 1994 1 822,005   jan 30, 1998 4 358,601   aug 31, 2001 5 787,522 

jul 29, 1994 1 961,679   feb 27, 1998 4 704,680   sep 28, 2001 4 955,223 

aug 31, 1994 1 941,489   mar 31, 1998 5 022,880   okt 31, 2001 5 316,019 

sep 30, 1994 1 883,945   apr 30, 1998 5 097,427   nov 30, 2001 6 122,523 

okt 31, 1994 1 987,939   maj 29, 1998 5 310,299   dec 31, 2001 6 178,816 

nov 30, 1994 2 019,575   jun 30, 1998 5 369,303   jan 31, 2002 5 670,368 

dec 30, 1994 1 959,385   jul 31, 1998 5 311,742   feb 28, 2002 5 695,400 

jan 31, 1995 1 976,067   aug 31, 1998 4 582,621   mar 29, 2002 5 853,397 

feb 28, 1995 1 977,568   sep 30, 1998 4 047,399   apr 30, 2002 5 165,691 

mar 31, 1995 1 949,023   okt 30, 1998 4 291,555   maj 31, 2002 4 824,319 

apr 28, 1995 2 093,917   nov 30, 1998 4 871,978   jun 28, 2002 4 434,705 

maj 31, 1995 2 143,840   dec 31, 1998 4 788,599   jul 31, 2002 3 917,190 

jun 30, 1995 2 218,532   jan 29, 1999 4 878,526   aug 30, 2002 3 846,646 

jul 31, 1995 2 293,821   feb 26, 1999 5 003,784   sep 30, 2002 3 156,858 

aug 31, 1995 2 310,154   mar 31, 1999 5 103,948   okt 31, 2002 3 622,083 

sep 29, 1995 2 492,540   apr 30, 1999 5 510,763   nov 29, 2002 4 100,162 

okt 31, 1995 2 286,004   maj 31, 1999 5 516,178   dec 31, 2002 3 517,368 
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nov 30, 1995 2 333,475   jun 30, 1999 5 964,240   jan 31, 2003 3 428,949 

dec 29, 1995 2 300,676   jul 30, 1999 5 978,380   feb 28, 2003 3 366,764 

jan 31, 1996 2 350,820   aug 31, 1999 5 988,202   mar 31, 2003 3 271,729 

feb 29, 1996 2 504,255   sep 30, 1999 5 900,112   apr 30, 2003 3 734,708 

mar 29, 1996 2 534,159   okt 29, 1999 6 603,844   maj 30, 2003 3 689,502 

apr 30, 1996 2 545,959   nov 30, 1999 7 540,136   jun 30, 2003 3 827,291 

maj 31, 1996 2 629,565   dec 31, 1999 8 971,501   jul 31, 2003 4 177,750 

jun 28, 1996 2 624,286   jan 31, 2000 9 296,319   aug 29, 2003 4 325,945 

jul 31, 1996 2 502,740   feb 29, 2000 11 382,625   sep 30, 2003 4 136,499 

aug 30, 1996 2 669,765   mar 31, 2000 10 661,306   okt 31, 2003 4 528,380 

sep 30, 1996 2 780,978   apr 28, 2000 10 927,813   nov 28, 2003 4 538,591 

okt 31, 1996 2 872,983   maj 31, 2000 10 508,586   dec 31, 2003 4 675,163 

nov 29, 1996 3 132,035   jun 30, 2000 10 054,452   jan 30, 2004 4 997,482 

dec 31, 1996 3 208,912   jul 31, 2000 10 133,812   feb 27, 2004 5 281,601 

jan 31, 1997 3 474,263   aug 31, 2000 10 294,263   mar 31, 2004 5 238,621 

feb 28, 1997 3 583,673   sep 29, 2000 9 129,829   apr 30, 2004 5 229,107 

mar 31, 1997 3 766,516   okt 31, 2000 8 850,505   maj 31, 2004 5 169,775 

apr 30, 1997 3 590,458   nov 30, 2000 7 980,855   jun 30, 2004 5 385,179 

maj 30, 1997 3 809,357   dec 29, 2000 7 734,994   jul 30, 2004 5 243,856 

jun 30, 1997 4 139,184  jan 31, 2001 8 420,859  aug 31, 2004 5 218,516 

jul 31, 1997 4 457,771  feb 28, 2001 7 276,823  sep 30, 2004 5 451,936 

aug 29, 1997 4 152,795  mar 30, 2001 5 918,058  okt 29, 2004 5 401,539 

sep 30, 1997 4 486,085  apr 30, 2001 6 700,866  nov 30, 2004 5 752,448 

okt 31, 1997 3 979,796  maj 31, 2001 6 633,704  dec 31, 2004 5 785,435 

nov 28, 1997 4 197,400  jun 29, 2001 6 334,187  jan 31, 2005 5 791,161 

dec 31, 1997 4 162,205  jul 31, 2001 6 238,230  feb 28, 2005 6 017,131 
 

mar 31, 2005 5 998,208   jun 29, 2007 10 011,104 

apr 29, 2005 5 805,262   jul 31, 2007 9 868,425 

maj 31, 2005 6 194,293   aug 31, 2007 9 627,678 

jun 30, 2005 6 467,418   sep 28, 2007 9 669,827 

jul 29, 2005 6 786,242   okt 31, 2007 9 277,469 

aug 31, 2005 6 685,504   nov 30, 2007 8 564,224 

sep 30, 2005 7 099,406   dec 31, 2007 8 429,178 

okt 31, 2005 6 903,908   jan 31, 2008 7 368,470 

nov 30, 2005 7 113,779   feb 29, 2008 7 600,048 

dec 30, 2005 7 489,785   mar 31, 2008 7 463,082 

jan 31, 2006 7 569,370   apr 30, 2008 7 632,670 

feb 28, 2006 7 838,583   maj 30, 2008 7 771,048 

mar 31, 2006 8 366,736   jun 30, 2008 6 585,524 

apr 28, 2006 8 157,107   jul 31, 2008 6 568,792 

maj 31, 2006 7 422,936   aug 29, 2008 6 664,437 



Not the sharpest tool in the box 

 43 

jun 30, 2006 7 434,413   sep 30, 2008 5 894,040 

jul 31, 2006 7 330,568   okt 31, 2008 4 832,387 

aug 31, 2006 7 623,473   nov 28, 2008 4 838,536 

sep 29, 2006 8 083,692   dec 31, 2008 5 008,404 

okt 31, 2006 8 472,327   jan 30, 2009 4 662,140 

nov 30, 2006 8 350,504   feb 27, 2009 4 879,666 

dec 29, 2006 9 047,544   mar 31, 2009 4 906,942 

jan 31, 2007 9 327,535   apr 30, 2009 5 839,973 

feb 28, 2007 9 105,515   maj 29, 2009 5 928,467 

mar 30, 2007 9 624,062   jun 30, 2009 6 049,929 

apr 30, 2007 10 091,695   

maj 31, 2007 10 237,272   

 

Table 9:  Risk free rate Swedish T-bill 
Monthly averages: 

1994 June 6,8305   1996 October 4,7213   1999 February 3,0065   2001 June 4,0832 

1994 July 7,129   1996 November 4,3805   1999 March 3,1387   2001 July 4,2645 

1994 August 7,39   1996 December 4,1644   1999 April 2,8903   2001 August 4,2757 

1994 September 7,3509   1997 January 3,9248   1999 May 2,9403   2001 September 4,022 

1994 October 7,4795   1997 February 3,792   1999 June 2,9257   2001 October 3,6987 

1994 November 7,5014   1997 March 4,1626   1999 July 2,9964   2001 November 3,6864 

1994 December 7,7881   1997 April 4   1999 August 3,0127   2001 December 3,7337 

1995 January 7,8124   1997 May 4,1347   1999 September 2,9661   2002 January 3,775 

1995 February 7,2565   1997 June 4,033   1999 October 3,1124   2002 February 3,7845 

1995 March 8,5022   1997 July 4,075   1999 November 3,2289   2002 March 3,9665 

1995 April 8,3917   1997 August 4,1767   1999 December 3,3586   2002 April 4,1276 

1995 May 8,5852   1997 September 4,0488   2000 January 3,4383   2002 May 4,2527 

1995 June 8,7655   1997 October 4,1713   2000 February 3,619   2002 June 4,2468 

1995 July 9,1429   1997 November 4,153   2000 March 3,9467   2002 July 4,2037 

1995 August 9,08   1997 December 4,3675   2000 April 3,8447   2002 August 4,2077 

1995 September 8,7819   1998 January 4,464   2000 May 3,8886   2002 September 4,1671 

1995 October 8,8941   1998 February 4,137   2000 June 3,795   2002 October 4,137 

1995 November 8,5736   1998 March 4,5059   2000 July 3,923   2002 November 4,0052 

1995 December 8,8079   1998 April 4,403   2000 August 3,9083   2002 December 3,6972 

1996 January 8,5241   1998 May 4,5237   2000 September 3,8067   2003 January 3,6976 

1996 February 7,7738   1998 June 4,1495   2000 October 3,9239   2003 February 3,7125 

1996 March 7,3433   1998 July 4,1657   2000 November 3,835   2003 March 3,5305 

1996 April 6,6245   1998 August 4,2524   2000 December 4,1242   2003 April 3,458 

1996 May 6,2485   1998 September 4,1527   2001 January 4,1241   2003 May 3,437 

1996 June 5,8447   1998 October 4,2314   2001 February 3,8425   2003 June 2,9487 

1996 July 5,613   1998 November 3,7862   2001 March 4,1202   2003 July 2,7513 
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1996 August 5,185   1998 December 3,4825   2001 April 4,0089   2003 August 2,7462 

1996 September 4,881   1999 January 3,4376   2001 May 4,0176   2003 September 2,7068 
 

2003 October 2,7422   2006 February 1,8733   2008 June 4,0392 

2003 November 2,7495   2006 March 1,9713   2008 July 4,2298 

2003 December 2,7308   2006 April 2,0028   2008 August 4,2731 

2004 January 2,704   2006 May 2,0057   2008 September 4,4302 

2004 February 2,5025   2006 June 2,1485   2008 October 3,7393 

2004 March 2,3563   2006 July 2,1831   2008 November 3,455 

2004 April 2,0228   2006 August 2,2883   2008 December 2,0558 

2004 May 2,0168   2006 September 2,4674   2009 January 1,615 

2004 June 1,9881   2006 October 2,5948   2009 February 0,9827 

2004 July 1,9811   2006 November 2,757   2009 March 0,6736 

2004 August 1,9941   2006 December 2,9166   2009 April 0,384 

2004 September 1,9964   2007 January 3,0068   2009 May 0,4742 

2004 October 1,991   2007 February 3,1845   2009 June 0,4348 

2004 November 1,9977   2007 March 3,212 

2004 December 1,976   2007 April 3,2297 

2005 January 1,999   2007 May 3,2317 

2005 February 1,9935   2007 June 3,3337 

2005 March 1,9786   2007 July 3,4268 

2005 April 1,9888   2007 August 3,4254 

2005 May 1,996   2007 September 3,521 

2005 June 1,6965   2007 October 3,7209 

2005 July 1,4931   2007 November 3,9327 

2005 August 1,4767   2007 December 3,9676 

2005 September 1,4659   2008 January 4,0298 

2005 October 1,4662   2008 February 4,1614 

2005 November 1,477   2008 March 4,1758 

2005 December 1,4831   2008 April 4,06 

2006 January 1,6974   2008 May 4,0336 

 

Table 10: Residuals 
Aktiespararna Topp Sverige (index)  Aktie-Ansvar Sverige  AMF AktieSverige 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,0396832 0,0082504   1 0,0395781 0,0049188   1 0,0518982 -0,0105695 
2 -0,04583 0,0241009   2 -0,0460749 0,0342678   2 -0,0442213 0,0342502 
3 -0,1055741 0,0037279   3 -0,1059166 0,0126553   3 -0,1113755 0,0057222 
4 -0,0217935 0,007237   4 -0,0219991 0,0049381   4 -0,0172035 -0,0097045 
5 -0,0373029 0,004877   5 -0,0375338 0,0019722   5 -0,0346366 0,0037448 
6 0,0117445 0,0173095   6 0,0115937 0,0043333   6 0,0204942 -0,0050854 
7 0,0294671 -0,007087   7 0,0293453 0,0032421   7 0,040415 -0,0050637 
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8 0,016575 0,0030612   8 0,0164321 0,0008343   8 0,0259238 -0,0101907 
9 -0,0417645 -0,000577   9 -0,0420027 0,009617   9 -0,0396515 0,017421 

10 0,0463266 0,0006132   10 0,0462324 0,0123003   10 0,0593656 -0,004122 
11 -0,0032182 0,0078113   11 -0,0033934 0,014942   11 0,0036757 0,0010927 
12 -0,0541627 -0,0332751   12 -0,0544212 -0,0129366   12 -0,0535875 -0,0009436 
13 0,0181323 0,0015208   13 0,017992 0,006699   13 0,0276743 -0,0059155 
14 0,0102288 0,027108   14 0,0100756 0,0275833   14 0,0187905 0,0120218 
15 -0,0212083 -0,0052602   15 -0,0214129 0,0045131   15 -0,0165457 0,0059498 
16 -0,0546561 0,004955   16 -0,0549154 -0,0013907   16 -0,0541421 -0,0259066 
17 -0,0484124 0,0058084   17 -0,0486615 0,0065014   17 -0,047124 -0,005733 
18 -0,0585504 -0,0003775   18 -0,0588161 -0,0073265   18 -0,0585194 -0,0054306 
19 -0,0321975 0,0040464   19 -0,0324201 -0,0148265   19 -0,028898 -0,0129605 
20 -0,0742241 0,0078183   20 -0,0745154 0,0043568   20 -0,0761372 0,0298235 
21 -0,1092875 0,0067833   21 -0,1096361 0,0102212   21 -0,1155494 0,0249178 
22 -0,0552841 -0,0060525   22 -0,0555444 -0,0037301   22 -0,054848 -0,0185516 
23 -0,1563636 -0,0066001   23 -0,1567891 0,0031135   23 -0,1684644 -0,0006369 
24 -0,0129678 -0,070857   24 -0,013159 -0,0352751   24 -0,0072832 0,0074304 
25 -0,0594402 0,0049908   25 -0,0597074 0,0066243   25 -0,0595196 0,0115151 
26 -0,0222728 0,0478907   26 -0,0224791 0,0251397   26 -0,0177423 0,0224273 
27 -0,0254181 0,0102887   27 -0,0256296 0,0091164   27 -0,0212777 0,0092695 
28 -0,1814268 -0,0057774   28 -0,1818934 -0,0039176   28 -0,1966363 -0,0570634 
29 -0,0441499 0,0151503   29 -0,044392 0,0049038   29 -0,0423328 0,0117192 
30 -0,0302398 -0,007052   30 -0,0304592 -0,0094172   30 -0,0266974 -0,0007633 
31 -0,1497867 -0,0112506   31 -0,1502015 -0,0177803   31 -0,1610718 -0,002226 
32 -0,2102926 -0,0020885   32 -0,2108063 -0,0133777   32 -0,2290823 0,0086603 
33 -0,0379138 0,007312   33 -0,0381458 -0,0177393   33 -0,0353233 -0,0187439 
34 -0,004338 0,0001421   34 -0,0045151 -0,0128226   34 0,0024169 0,0048219 
35 -0,0869569 -0,0023409   35 -0,087269 0,0182916   35 -0,0904492 0,0158744 
36 0,0230796 -0,0831663   36 0,0229473 -0,0852345   36 0,0332351 -0,0357368 
37 -0,0087271 0,0209589   37 -0,0089113 0,0046896   37 -0,0025165 0,0086858 

 

AppakT Sverige Capinordic Funds SICAV Sverige Topp 30 Cicero Sverige SRI 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,0466566 -0,00639529   1 0,0453828 0,002170918   1 0,0464346 -0,0075835 
2 -0,0441066 0,039216104   2 -0,0416368 0,017436202   2 -0,0489212 0,03443707 
3 -0,1075187 -0,00228757   3 -0,1024333 0,001463923   3 -0,1155419 0,00829803 
4 -0,0185944 0,013514264   4 -0,0171769 0,003106589   4 -0,0221181 -0,0171256 
5 -0,035056 0,006930855   5 -0,0329595 0,002583665   5 -0,0394126 0,00266785 
6 0,0170026 0,004297503   6 0,0169519 0,006576307   6 0,0152801 -0,0020396 
7 0,0358133 -0,03413181   7 0,0349867 -0,011987354   7 0,0350427 0,00721774 
8 0,0221297 -0,00649689   8 0,0218674 -0,003995296   8 0,0206666 -0,0231489 
9 -0,0397915 0,004705951   9 -0,0374996 -0,005648161   9 -0,0443877 0,02213418 

10 0,0537079 -0,00856289   10 0,0521432 -0,006222708   10 0,0538427 -0,0145223 
11 0,0011213 0,006972485   11 0,0017257 0,000149663   11 -0,0014047 0,00821886 
12 -0,0529509 0,006848132   12 -0,0501163 -0,004107151   12 -0,058213 -0,0034858 
13 0,0237826 0,002167436   13 0,0234522 -0,004953451   13 0,0224032 -0,0067296 
14 0,0153939 0,027830686   14 0,0154095 0,017706422   14 0,01359 0,00790279 
15 -0,0179733 0,016513608   15 -0,0165813 -0,012616203   15 -0,0214655 0,00812497 
16 -0,0534746 -0,00144265   16 -0,0506184 -0,000237884   16 -0,0587632 -0,0543623 
17 -0,0468476 -5,6087E-05   17 -0,0442647 -0,002588027   17 -0,0518009 0,00749921 
18 -0,057608 -0,01179211   18 -0,0545812 -0,000705796   18 -0,0631057 0,00868563 
19 -0,0296372 -0,05245956   19 -0,0277642 -0,002499277   19 -0,0337196 0,00361817 
20 -0,074244 0,022899146   20 -0,0705311 0,004139291   20 -0,0805835 0,04460618 
21 -0,11146 0,023244853   21 -0,106212 0,004805625   21 -0,1196826 0,02555614 
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22 -0,0541411 -0,00822701   22 -0,0512574 -0,011101389   22 -0,0594635 -4,284E-05 
23 -0,1614263 -0,00859165   23 -0,1541173 -0,003558913   23 -0,1721772 -0,0085195 
24 -0,0092269 0,004910073   24 -0,0081957 -0,015047469   24 -0,0122766 -0,0084045 
25 -0,0585524 0,006194338   25 -0,0554867 0,000274496   25 -0,064098 0,01985749 
26 -0,0191031 0,030815612   26 -0,0176646 0,03233516   26 -0,0226525 0,03037132 
27 -0,0224415 0,013091511   27 -0,0208653 0,002915732   27 -0,0261599 0,02215672 
28 -0,1880283 -0,00346323   28 -0,1796221 -0,006036195   28 -0,2001253 -0,0532705 
29 -0,0423234 0,002072566   29 -0,0399271 0,011448114   29 -0,0470477 -0,0006299 
30 -0,0275592 0,000482076   30 -0,0257719 -0,014003321   30 -0,0315365 -0,0070151 
31 -0,1544457 -0,05245322   31 -0,1474247 -0,006942748   31 -0,1648434 -0,0052593 
32 -0,2186663 -0,00038365   32 -0,2089963 0,004780176   32 -0,2323135 -0,0024479 
33 -0,0357045 -0,02027876   33 -0,0335812 0,001399171   33 -0,0400939 -0,021375 
34 -6,726E-05 -0,01085616   34 0,0005861 -0,009622769   34 -0,0026535 -0,0123495 
35 -0,0877584 0,029347198   35 -0,0834881 -0,001000926   35 -0,0947818 0,01820415 
36 0,0290336 -0,03621368   36 0,0284866 -0,005564196   36 0,0279199 -0,0420941 
37 -0,0047258 0,002037828   37 -0,0038803 0,01514778   37 -0,0075477 0,01084928 

 

Danske Invest SRI Sverige (index)  Danske Invest Sverige Erik Penser Sverigefond  

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,043443 -0,01018   1 0,0415267 0,0085716   1 0,04013016 0,0080573 
2 -0,0451023 0,0288325   2 -0,046372 0,0273512   2 -0,04645603 0,0239502 
3 -0,1069649 0,0085843   3 -0,1077828 0,0039334   3 -0,10694977 0,0057797 
4 -0,0202135 0,0197037   4 -0,021665 0,0174176   4 -0,02211793 0,0075219 
5 -0,0362729 0,0096138   5 -0,0376071 0,0097362   5 -0,03782194 0,00539 
6 0,0145136 0,0012052   6 0,0128086 0,0016333   6 0,011840855 0,0169007 
7 0,0328647 -0,0345929   7 0,0310256 3,738E-05   7 0,029785875 -0,0067999 
8 0,0195154 -0,0094701   8 0,0177738 -0,0095382   8 0,016731948 0,0019477 
9 -0,0408927 0,0069918   9 -0,0421931 0,0012219   9 -0,0423395 -5,855E-05 

10 0,050322 -0,0062375   10 0,0483554 -0,0070595   10 0,046856916 -0,0007681 
11 -0,0009796 0,0074128   11 -0,0025715 -8,955E-05   11 -0,00330953 0,0073034 
12 -0,0537305 0,005251   12 -0,0549372 -0,0226872   12 -0,05489332 -0,0380384 
13 0,021128 -0,0033641   13 0,0193746 0,0005845   13 0,018308855 0,0011645 
14 0,0129442 0,0221239   14 0,0112506 0,0037223   14 0,01030619 0,0261474 
15 -0,0196076 0,0104767   15 -0,0210635 -0,0031259   15 -0,02152538 -0,0046614 
16 -0,0542414 -0,0033647   16 -0,0554444 -0,0064469   16 -0,05539289 0,0058207 
17 -0,0477763 -0,0020865   17 -0,0490265 0,0008883   17 -0,04907087 0,0062845 
18 -0,0582738 -0,0024925   18 -0,0594473 0,0010091   18 -0,05933605 0,0003445 
19 -0,0309865 -0,0394193   19 -0,0323593 -0,0156457   19 -0,03265251 0,0049645 
20 -0,0745033 0,0063568   20 -0,0755583 0,0296123   20 -0,07520644 0,0082547 
21 -0,1108099 0,0124118   21 -0,1115997 0,0205561   21 -0,11070971 0,008457 
22 -0,0548917 -0,0038699   22 -0,0560899 -0,0087786   22 -0,05602877 -0,0059926 
23 -0,1595552 -0,014881   23 -0,159989 -0,002132   23 -0,15837648 -0,0116583 
24 -0,0110749 0,0291218   24 -0,0125931 -0,0166242   24 -0,01318151 -0,071693 
25 -0,0591952 5,08E-05   25 -0,0603619 0,0030164   25 -0,06023704 0,0124937 
26 -0,0207098 0,0150295   26 -0,0221576 0,0363062   26 -0,02260323 0,0501107 
27 -0,0239666 0,0101814   27 -0,0253907 0,0213427   27 -0,02578799 0,0119172 
28 -0,1855072 0,0001808   28 -0,1857515 -0,0154739   28 -0,18375425 -0,010099 
29 -0,0433627 0,001336   29 -0,044645 0,0074909   29 -0,04475484 0,0190221 
30 -0,0289593 0,0025179   30 -0,0303469 -0,0075423   30 -0,0306702 -0,0009874 
31 -0,1527452 -0,0311463   31 -0,1532288 -0,0109591   31 -0,15171714 0,0014328 
32 -0,2153965 -0,0028486   32 -0,2154225 -0,0151553   32 -0,21298219 -0,0126608 
33 -0,0369055 -0,0314573   33 -0,038235 -0,0368163   33 -0,03844056 -0,0010016 
34 -0,0021391 0,0030037   34 -0,0037226 0,0185783   34 -0,00444344 0,0051985 
35 -0,0876875 0,0136198   35 -0,0886462 0,0067131   35 -0,08809894 0,0062486 
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36 0,0262506 -0,0366086   36 0,0244599 -0,1005589   36 0,023318161 -0,0909949 
37 -0,0066838 0,0180136   37 -0,0082341 0,0589106   37 -0,0088876 0,0107019 

 

Folksams Aktiefond Sverige Folksam LO Sverige   Folksam LO Västfonden 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,0445634 -0,0283765   1 0,0448021 -0,0269446   1 0,0459514 -0,0261223 
2 -0,0460975 0,0382138   2 -0,0456241 0,0378906   2 -0,0446402 0,0365231 
3 -0,109438 -0,0018862   3 -0,1088006 -0,0020215   3 -0,1079324 0,0007163 
4 -0,020614 0,0148916   4 -0,0202066 0,0146231   4 -0,0191762 0,0105355 
5 -0,0370571 0,0087807   5 -0,0366071 0,0084558   5 -0,0356067 0,0104219 
6 0,0149428 0,0078226   6 0,0152582 0,0077553   6 0,0163535 0,0059998 
7 0,0337323 -0,0045613   7 0,033999 -0,004538   7 0,0351286 -0,002436 
8 0,0200641 0,0008059   8 0,0203662 0,0008785   8 0,0214708 -0,006058 
9 -0,0417872 0,005075   9 -0,041325 0,0048512   9 -0,0403332 0,0042831 

10 0,0516067 -0,0041131   10 0,0518272 -0,0041064   10 0,0529894 -0,0028001 
11 -0,0009205 0,0026747   11 -0,0005641 0,0024607   11 0,0005022 0,0077443 
12 -0,0549318 0,0057267   12 -0,0544355 0,0051282   12 -0,0534678 0,0079724 
13 0,0217152 -0,0372845   13 0,022013 -0,0362688   13 0,0231207 -0,0324949 
14 0,0133359 0,0173431   14 0,0136555 0,0172382   14 0,0147478 0,0216253 
15 -0,0199936 0,0007499   15 -0,0195878 0,0005054   15 -0,0185563 0,0078881 
16 -0,0554549 0,0008632   16 -0,0549573 0,0010881   16 -0,0539905 -0,0036053 
17 -0,0488353 -0,0033473   17 -0,0483549 -0,003133   17 -0,047376 -0,0054118 
18 -0,0595836 -0,0072269   18 -0,0590753 -0,0064367   18 -0,058116 -0,0064264 
19 -0,0316444 -0,000466   19 -0,0312084 -0,0007597   19 -0,0301981 -0,0034227 
20 -0,0762008 0,0271369   20 -0,0756495 0,0270031   20 -0,0747206 0,0215987 
21 -0,1133749 0,0192622   21 -0,1127273 0,019181   21 -0,1118662 0,017166 
22 -0,0561207 -0,0083987   22 -0,0556213 -0,0089493   22 -0,0546558 -0,0113842 
23 -0,1632848 -0,0083868   23 -0,162508 -0,008294   23 -0,161738 -0,0030663 
24 -0,0112571 0,0034253   24 -0,0108739 0,0030855   24 -0,0098264 -0,0012614 
25 -0,060527 -0,0519251   25 -0,0600163 -0,0503554   25 -0,0590587 -0,0447778 
26 -0,0211222 0,0374369   26 -0,0207134 0,0372904   26 -0,019684 0,0335917 
27 -0,0244568 0,016793   27 -0,0240394 0,016746   27 -0,0230161 0,0152059 
28 -0,1898568 -0,001744   28 -0,1890113 -0,0010676   28 -0,1882898 -0,0014594 
29 -0,0443162 0,0054943   29 -0,0438474 0,0057061   29 -0,0428603 0,0049521 
30 -0,0295688 -0,0006725   30 -0,0291382 -0,0009493   30 -0,0281241 -0,002061 
31 -0,1563121 -0,0065361   31 -0,1555533 -0,006562   31 -0,1547706 -0,0081834 
32 -0,2204602 -0,0147387   32 -0,2195354 -0,0147367   32 -0,2188698 -0,0131737 
33 -0,0377048 -0,0135738   33 -0,0372531 -0,013941   33 -0,0362539 -0,0189333 
34 -0,0021078 -0,00428   34 -0,0017483 -0,0051088   34 -0,0006841 0,0005267 
35 -0,0897001 -0,0082703   35 -0,0891138 -0,008832   35 -0,0882095 -0,0066203 
36 0,0269602 -0,0276313   36 0,0272445 -0,0279075   36 0,0283617 -0,0241758 
37 -0,0067611 0,0209231   37 -0,0063895 0,0210252   37 -0,0053339 0,0171231 

 

Folksams Tjänstemannafond Sverige Handelsbanken Sverigefond Länsförsäkringar Sverigefond 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,0444568 -0,0273727   1 0,0397503 -0,0231604   1 0,0382435 -0,0205636 
2 -0,0456101 0,0377632   2 -0,0464639 0,0408451   2 -0,0461562 0,0386576 
3 -0,1085356 -0,0021932   3 -0,1066978 -0,0034021   3 -0,1051223 -0,0116004 
4 -0,0202936 0,0146447   4 -0,0222304 0,0156778   4 -0,0224327 0,0175184 
5 -0,0366289 0,0083898   5 -0,0378669 0,0087758   5 -0,0377401 0,0095243 
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6 0,0150303 0,0082387   6 0,0115825 0,0088126   6 0,0106686 0,0088176 
7 0,0336967 -0,0043359   7 0,0294505 -0,0032825   7 0,0281604 0,0010808 
8 0,020118 0,0010387   8 0,0164526 -0,001158   8 0,0154361 -0,0060392 
9 -0,0413281 0,0047723   9 -0,0423651 0,0066107   9 -0,0421436 0,0054092 

10 0,051454 -0,0035341   10 0,0464482 -0,001119   10 0,0448004 0,0009346 
11 -0,0007291 0,0025322   11 -0,0035028 0,0114504   11 -0,0040993 0,0063872 
12 -0,0543866 0,0052966   12 -0,054865 0,0086729   12 -0,0543804 -0,004312 
13 0,0217583 -0,039141   13 0,0180227 -0,0225777   13 0,0169732 -0,0201125 
14 0,0134339 0,0172845   14 0,0100545 0,033144   14 0,0091726 0,0235266 
15 -0,0196772 0,0005687   15 -0,0216404 0,0193214   15 -0,0218551 0,0115451 
16 -0,0549062 0,0015109   16 -0,0553624 -0,00025   16 -0,0548674 0,0037682 
17 -0,04833 -0,003366   17 -0,0490675 0,0012321   17 -0,048705 -0,00018 
18 -0,0590079 -0,0065847   18 -0,0592886 -0,0102517   18 -0,058711 -0,0126385 
19 -0,0312517 -0,0006187   19 -0,0327197 -0,0182869   19 -0,0327013 9,382E-05 
20 -0,0755162 0,026752   20 -0,0750909 0,0226367   20 -0,0741806 0,0166003 
21 -0,1124467 0,0191509   21 -0,1104416 0,0200418   21 -0,1087873 0,009095 
22 -0,0555676 -0,0089573   22 -0,0559956 -0,0081307   22 -0,0554872 -0,0074064 
23 -0,1620297 -0,0087266   23 -0,1579036 -0,0140041   23 -0,1552504 -0,0136381 
24 -0,0109979 0,0030618   24 -0,0133323 0,0084031   24 -0,0137219 0,0068836 
25 -0,0599451 -0,0466027   25 -0,0601858 -0,0274286   25 -0,0595892 -0,0179975 
26 -0,0207984 0,0374475   26 -0,0227136 0,033425   26 -0,0229057 0,032333 
27 -0,0241112 0,0165626   27 -0,0258847 0,017293   27 -0,0260101 0,0148322 
28 -0,1884276 -0,0022607   28 -0,1831724 -0,0052271   28 -0,1799874 -0,0036997 
29 -0,0438405 0,0054658   29 -0,0447701 0,0033399   29 -0,044498 0,0236057 
30 -0,0291897 -0,0009173   30 -0,0307459 0,0026981   30 -0,030769 -0,0007218 
31 -0,1551026 -0,0066339   31 -0,1512729 -0,0168011   31 -0,1487592 -0,0091697 
32 -0,2188305 -0,0144844   32 -0,2122748 -0,0098023   32 -0,2084772 0,0010079 
33 -0,0372724 -0,0138849   33 -0,0384829 -0,013976   33 -0,0383431 -0,0261888 
34 -0,0019086 -0,0055126   34 -0,0046318 0,0056459   34 -0,0052045 0,0209896 
35 -0,088927 -0,0084249   35 -0,087928 0,0194925   35 -0,0867475 0,0010741 
36 0,026969 -0,0279048   36 0,0230105 -0,0275758   36 0,021856 -0,0259115 
37 -0,0065314 0,0209755   37 -0,0090569 -0,0810848   37 -0,0095365 -0,0735051 

 

Nordea Sverigefond  SEB Sverigefond Stora bolag  SPP Aktieindexfond Sverige 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 
1 0,045749 -0,0023199   1 0,0440792 -0,0016453   1 0,0472699 -0,0050127 
2 -0,044596 0,0442669   2 -0,043852 0,0362439   2 -0,0453052 0,0205881 
3 -0,1077159 0,0030794   3 -0,1052854 -0,0275902   3 -0,1099831 -0,0005082 
4 -0,0192014 0,0166347   4 -0,0191358 0,013576   4 -0,0192837 0,0113915 
5 -0,0355871 -0,0024571   5 -0,0350838 0,0085927   5 -0,0360739 0,0093991 
6 0,0162316 0,004681   6 0,0153505 0,0088825   6 0,0170239 0,0105685 
7 0,0349557 -0,0039975   7 0,0335742 -0,006378   7 0,0362102 -0,0422826 
8 0,0213351 -0,0021215   8 0,0203175 -0,0044163   8 0,0222533 -0,0065928 
9 -0,0403008 -0,0043463   9 -0,0396715 0,0044932   9 -0,0409039 0,0053096 

10 0,0527678 -0,0058943   10 0,0509104 -0,0041567   10 0,0544619 -0,0127263 
11 0,0004235 0,0007627   11 -3,527E-05 0,0043783   11 0,0008256 0,0031743 
12 -0,0533996 -0,0035249   12 -0,0524203 -0,004517   12 -0,0543261 0,0024993 
13 0,0229804 0,0039679   13 0,0219189 0,0027709   13 0,0239393 -0,0050592 
14 0,0146303 0,0168576   14 0,0137919 0,0177399   14 0,0153831 0,0190829 
15 -0,0185831 0,0078003   15 -0,0185341 -0,0264544   15 -0,0186502 -0,0055017 
16 -0,0539209 -0,0042981   16 -0,0529276 0,0001197   16 -0,0548602 0,0041345 
17 -0,0473244 -0,0045791   17 -0,0465074 -0,00139   17 -0,0481009 0,003772 
18 -0,0580352 -0,001971   18 -0,0569321 -0,0052893   18 -0,0590761 0,0009471 
19 -0,0301933 -0,0028555   19 -0,029834 0,0033199   19 -0,0305469 -0,0328459 
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20 -0,0745946 0,0220863   20 -0,073049 0,0125252   20 -0,0760442 0,0067635 
21 -0,1116391 -0,0120044   21 -0,1091037 0,0263619   21 -0,1140031 0,0183903 
22 -0,0545844 -0,0046249   22 -0,0535734 -0,0113211   22 -0,05554 -0,0121419 
23 -0,1613752 -0,0215109   23 -0,1575109 -0,0094961   23 -0,1649669 -0,0034513 
24 -0,009877 0,0015885   24 -0,0100606 -0,0087683   24 -0,0097292 -0,0056645 
25 -0,0589753 0,0081335   25 -0,057847 0,0023583   25 -0,0600394 0,008424 
26 -0,0197077 0,0369015   26 -0,0196287 0,0318651   26 -0,0198026 0,0462005 
27 -0,0230308 0,0166585   27 -0,0228629 -0,0364787   27 -0,0232076 0,0093826 
28 -0,1878547 0,0049095   28 -0,1832829 -0,000742   28 -0,1920999 -0,0041779 
29 -0,042821 -0,0063499   29 -0,0421244 0,0166207   29 -0,0434863 0,0200018 
30 -0,0281249 -0,0029682   30 -0,0278209 0,0064279   30 -0,0284275 -0,0029878 
31 -0,1544268 -0,0162422   31 -0,1507481 0,0033911   31 -0,1578469 -0,0571329 
32 -0,2183515 0,0051391   32 -0,2129648 -0,005998   32 -0,2233495 0,0050049 
33 -0,0362326 -0,0702695   33 -0,035712 -0,0335813   33 -0,0367353 0,0019667 
34 -0,0007596 0,007264   34 -0,0011868 0,0072319   34 -0,0003867 -0,0017715 
35 -0,0880468 0,0213816   35 -0,0861417 -0,0022718   35 -0,0898284 0,0097944 
36 0,0282072 -0,0505183   36 0,027006 -0,0425475   36 0,0292951 -0,0207343 
37 -0,0053967 0,0007406   37 -0,0057 0,0261429   37 -0,0051383 0,001796 

 

Swedbank Robur Sverigefond MEGA VästerNorrlnad Ålandsbanken Sweden OMXS30 

Observation Predicted Y Residuals   Observation Predicted Y Residuals   Observation Predicted Y Residuals 

1 0,0522605 -0,0034114   1 0,0467178 -0,012759   1 0,0403936 -0,0167945 
2 -0,0438065 0,0379649   2 -0,0384011 0,0278185   2 -0,0472983 0,0239561 
3 -0,1109241 0,0090553   3 -0,0978697 0,0067517   3 -0,1085646 -0,0072081 
4 -0,0168035 0,0051453   4 -0,0144754 -0,0388608   4 -0,0226494 0,019664 
5 -0,034227 -0,0041844   5 -0,0299133 0,0036904   5 -0,0385539 0,0100909 
6 0,0208737 0,0015697   6 0,0189079 0,004817   6 0,0117431 0,0165019 
7 0,0407836 -0,011586   7 0,0365488 -0,015054   7 0,0299173 -0,0066798 
8 0,0263003 -0,0079395   8 0,0237161 -0,0105335   8 0,0166966 -0,0017786 
9 -0,0392392 0,0130527   9 -0,0343543 0,0050033   9 -0,0431292 0,006205 

10 0,0597238 -0,0140591   10 0,0533306 -0,0072731   10 0,0472063 -0,0031436 
11 0,0040644 -0,0030014   11 0,0040143 -0,0025685   11 -0,0036008 0,0083278 
12 -0,0531676 -0,0045163   12 -0,0466954 -0,0095069   12 -0,0558433 -0,0014417 
13 0,0280499 0,0006776   13 0,0252663 -0,0064107   13 0,0182937 -0,0341732 
14 0,019171 0,012935   14 0,0173993 0,0134373   14 0,0101888 0,0229553 
15 -0,016146 0,0046865   15 -0,0138929 -0,0131286   15 -0,0220493 -0,0029439 
16 -0,0537219 -0,0022808   16 -0,0471865 -0,0339045   16 -0,0563493 0,0050465 
17 -0,0467076 -0,0004361   17 -0,0409716 -0,0026111   17 -0,0499465 0,0057172 
18 -0,0580968 -0,0077712   18 -0,0510628 -0,0046113   18 -0,0603428 -0,0064211 
19 -0,0284916 -0,0080342   19 -0,0248315 -0,0098533   19 -0,0333185 0,0120726 
20 -0,075705 0,0255912   20 -0,0666643 0,0068889   20 -0,0764159 0,0066954 
21 -0,1150957 0,0222027   21 -0,1015659 0,0061341   21 -0,1123725 0,0157288 
22 -0,0544274 -0,0331862   22 -0,0478116 -0,0104374   22 -0,0569933 -0,009731 
23 -0,1679818 -0,0019257   23 -0,1484249 -0,0049007   23 -0,160648 -0,0079466 
24 -0,0068885 0,005569   24 -0,0056904 -0,0132672   24 -0,0135988 -0,0077919 
25 -0,0590965 0,0040284   25 -0,0519486 0,0073999   25 -0,0612553 -0,0548404 
26 -0,0173419 0,0254134   26 -0,0149525 0,0050405   26 -0,0231409 0,0507966 
27 -0,0208754 0,0144997   27 -0,0180833 0,0022993   27 -0,0263663 0,0126606 
28 -0,1961383 0,0067685   28 -0,1733727 -0,0128106   28 -0,1863499 -0,0079775 
29 -0,041919 -0,0004599   29 -0,0367287 0,0136073   29 -0,0455754 0,0207363 
30 -0,0262922 -0,0066201   30 -0,0228828 -0,0046802   30 -0,0313109 -0,0010216 
31 -0,1605933 -0,0069616   31 -0,1418785 -0,0150643   31 -0,1539037 0,0043744 
32 -0,2285666 -0,0404617   32 -0,2021053 0,0151091   32 -0,2159511 -0,0110331 
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33 -0,0349134 -0,0199215   33 -0,0305214 -0,0105297   33 -0,0391805 0,0002967 
34 0,0028063 -0,0052346   34 0,0028996 0,0245498   34 -0,0047492 0,0075238 
35 -0,0900091 0,0194921   35 -0,0793383 -0,011464   35 -0,089473 0,00837 
36 0,0336077 -0,0359646   36 0,0301907 -0,0476084   36 0,0233669 -0,0162303 
37 -0,0021245 0,0093043   37 -0,0014693 0,1552909   37 -0,0092501 -0,0605629 

 

Ålandsbankens fond Swedish Growth 

Observation Predicted Y Residuals 
1 0,0449332 -0,0058632 
2 -0,0430821 0,0425741 
3 -0,1045743 -0,0129125 
4 -0,0183423 0,0138869 
5 -0,0343055 -0,0129319 
6 0,016177 -8,216E-05 
7 0,0344182 -0,0102642 
8 0,0211488 -0,0076248 
9 -0,0388977 0,0154758 

10 0,051771 0,0008866 
11 0,0007765 0,012497 
12 -0,0516587 0,0035447 
13 0,0227517 -0,0033599 
14 0,014617 0,0113729 
15 -0,01774 0,022551 
16 -0,0521665 0,0173962 
17 -0,0457401 -0,0019697 
18 -0,0561747 0,0064493 
19 -0,0290508 -0,0024055 
20 -0,0723071 0,0068676 
21 -0,1083963 0,0152745 
22 -0,0528129 -0,0063392 
23 -0,1568499 0,0002432 
24 -0,0092584 0,0006867 
25 -0,0570906 -0,0089313 

26 -0,0188356 0,003701 
27 -0,022073 0,0095703 
28 -0,1826465 0,0034021 
29 -0,0413529 0,0090199 
30 -0,0270358 -0,0083905 
31 -0,1500806 -0,0318689 
32 -0,2123569 0,0039361 
33 -0,0349344 -0,0370526 
34 -0,0003761 0,0179068 
35 -0,0854124 -0,0185858 
36 0,0278437 -0,0438605 
37 -0,0048936 -0,0048002 
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Table 11: Market timing 

Unstandardized 
Coefficients 

Standardized 
Coefficients Market Timing 

Fund Name 

D           
Std. 

Error Beta 

  

( Dummy) t Sig. 

Carlson Sverigefond  
-.020 .003 -.197 -7.286 .000 

No 

Västernorrlandsfonden 
-.033 .011 -.252 -3.090 .003 

No 

Swedbank Robur Sverigefond MEGA 
-.023 .003 -.150 -6.880 .000 

No 

AMF Aktiefond Sverige 
-.027 .004 -.177 -7.035 .000 

No 

AppakTSverige 
-.030 .004 -.198 -7.255 .000 

No 

Capinordic Funds SICAV Sverige Topp 30 (index) 
-.014 .002 -.104 -6.707 .000 

No 

SPP Aktieindexfond Sverige 
-.024 .004 -.168 -6.629 .000 

No 

Ålandsbankens fond Swedish Growth 
-.030 .004 -.198 -7.322 .000 

No 

Nordea Sverigefond  
-.024 .004 -.164 -5.568 .000 

No 

Folksam LO Västfonden 
-.023 .003 -.160 -6.763 .000 

No 

SEB Sverigefond Stora bolag  
-.028 .004 -.198 -7.286 .000 

No 

Folksam LO Sverige   
-.023 .004 -.158 -5.973 .000 

No 

Folksams Aktiefond Sverige 
-.024 .004 -.160 -5.983 .000 

No 

Danske Invest SRI Sverige (index)  
-.028 .004 -.194 -6.833 .000 

No 

Cicero Sverige SRI 
-.030 .005 -.198 -6.496 .000 

No 

Danske Invest Sverige 
-.032 .006 -.201 -4.945 .000 

No 

Erik Penser Sverigefond  
-.026 .006 -.182 -4.718 .000 

No 

Aktiespararna Topp Sverige (index)  
-.024 .005 -.176 -4.611 .000 

No 

Handelsbanken Sverigefond 
-.028 .005 -.193 -5.884 .000 

No 

Aktie-Ansvar Sverige  
-.023 .004 -.168 -5.402 .000 

No 

Ålandsbanken Sweden OMXS30 
-.026 .004 -.183 -6.315 .000 

No 

Länsförsäkringar Sverigefond 
-.025 .004 -.184 -6.387 .000 

No 

Folksams Tjänstemannafond Sverige 
-.023 .004 -.158 -5.950 .000 

No 

Swedbank Robur Ethica Sverige MEGA  
-.003 .003 -.026 -1.107 .274 

No 
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