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Abstract 

Pension is a subject that soon or later affects all individuals in society. Within the 

premium pension system mutual fund fees are an important factor to consider since it 

can erode savings. This study investigates fees and performance of all mutual funds that 

existed in the premium pension system (PPS) between 2004 and 2016. Risk-adjusted 

performance and fees are adjusted to reflect the discount that is given for fees within the 

premium pension system to reflect actual investor experiences. The data needed to make 

these adjustments were obtained from the Swedish Pension Agency. The main purpose 

of this study is to investigate if there is a relationship between fee and risk-adjusted 

return within the Swedish premium pension system. Further on this study aims to 

explain what mutual fund characteristics can be used to predict performance and fees 

within the premium pension system.  

Theories used in this study are efficient market hypothesis, agency theory, behavioral 

finance, economies of scale and portfolio theory. The factors from the Carhart 4-factor 

model is used to construct the factor model utilized in this study to estimate risk-

adjusted returns. This study adapts a quantitative research method and panel data 

regressions were conducted to determine how fee and risk-adjusted performance is 

related to various mutual fund characteristics. Hausman tests were conducted to 

evaluate if the fixed effects model or random effects model was the most appropriate to 

use. The result of the Hausman test proved that fixed effect model was the most 

appropriate model to use.  

This study will draw conclusions about whether the fee that the mutual fund companies 

charge can be justified given their risk-adjusted performance. The results for the sample 

of all mutual funds and the sample of equity funds imply that there exists a positive 

relationship between fee after discount and performance. Therefore, mutual funds in the 

premium pension system compensate for increasing fees with a higher risk-adjusted 

return. The sample of balanced funds differs since there is a negative relationship 

between risk-adjusted returns and fees. This study finds that size is a determinant of 

risk-adjusted performance, with larger mutual fund performing better than smaller 

funds. Because of this finding, it can be concluded that economies of scale do exist 

among the mutual funds in the premium pension system. Actively managed mutual 

funds charge higher mutual fund fees on average than passively managed funds. Further 

on, there is significant evidence that actively managed equity funds perform worse than 

passively managed equity funds. This suggests that investors are better off investing 

into cheaper equity index funds rather than expensive actively managed equity funds. 
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Conceptual explanations 

Fee after discount is the fee that a mutual fund is charging within the premium pension 

system and it is the fee that individuals within the system pay after the discount is 

deducted. Fee after discount includes all costs expect for trading costs.  

Fee before discount is the fee that a mutual fund is charging outside of the premium 

pension system (in the open market). Fee before discount includes all costs expect for 

trading costs.  

Discount is the reduction of the fee that mutual funds charge in the open market. This 

discount is offered within the premium pension system.   

Active management - management of a mutual fund where the fund manager select 

what securities to invest into based on analysis of the market and what is predicted to 

provide maximum return in the future  

Passive management - management of a mutual fund where the goal is to follow a 

given index 
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1. Introduction 

1.1 Problem Background 
There is no other country in the world where the population is investing in mutual funds 

to the extent the Swedish population is. Eight out of ten people in Sweden are investing 

in mutual funds (Fondbolagens förening, n.d.a)
1
. In 2016 the total fund capital in 

Sweden increased by SEK 322 million and in the end of 2016 the total fund capital had 

reached an all-time high of SEK 3 568 billion (Fondbolagens förening, 2017, p. 8). The 

largest share of new deposits was made to equity funds and mixed funds. Today around 

3000 mutual funds exist on the Swedish market and the most popular type of funds are 

equity mutual funds (Nilsson, 2015, p. 42). 

If the premium pension is included in the mutual fund statistics practically everyone is 

investing in mutual funds in Sweden (Fondbolagens förening, n.d.a). The introduction 

of the premium pension system has contributed to making mutual funds a popular form 

of saving (Dahlberg, 2012, p. 131). The new Swedish pension system was introduced in 

year 2000. A reformation of the previous ATP was deemed necessary since people lived 

longer and the old system would be hard to finance and maintain (Nilsson, 2015, p. 89). 

An individual's pension in Sweden consists of national public pension from the 

government, occupational pension as distributed by the individual's employer and 

private pension that the individual voluntarily set aside as shown in figure 1 

(Pensionsmyndigheten, 2016a).  

The Swedish premium pension is a part of the national pension. Every year 2.5% of 

working people’s salary and other taxable income are set aside to the premium pension. 

Every individual needs to make a choice of which mutual fund to invest the money 

earned via the premium pension system into. Each person can chose up to five different 

mutual funds. If no active choice is made the assets will be placed in the public mutual 

fund AP7 Såfa that is governed by the state. According to the Swedish Pension Agency 

(Pensionsmyndigheten, 2015a, p. 23) there were 830 mutual funds to choose from in the 

premium pension system at the end of year 2015 and these mutual funds were 

administered by 107 different fund management companies. There are four main types 

of mutual funds in the premium pension system; equity funds, bond funds, balanced 

funds and generation funds. Most of the mutual funds are equity funds, with 564 

alternatives. The second largest types of mutual fund are bond funds with 138 funds to 

choose from. There were 93 balanced funds and 35 generation funds available within 

the system in the end of 2015 (Pensionsmyndigheten, 2015a, p. 23).  

The premium pension is something that is relevant and important for all individuals and 

society. It is important for the Swedish citizens to take care of their premium pension 

and make it grow. Cherishing the premium pension will most likely result in higher total 

pension when it is time to retire. A higher pension results in higher living standards and 

individuals will be less reliant on allowances from the government 

(Pensionsmyndigheten, 2017a). 

1.2 Problem Discussion 
With the introduction of the premium pension system individuals have to make their 

own decisions of how to invest a minor part of the money earned to their pension 

(Nilsson, 2015, p. 91). It can be difficult for informed professional investors to know 

                                                 
1
 Not including the premium pension system 
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which mutual funds to invest into, but it is even more challenging for individuals with 

limited knowledge and information. The interest in forming an individual portfolio for 

the premium pension has gone down and only roughly half of the total individuals care 

to make their own choice of which mutual funds to invest into (Pensionsmyndigheten, 

2015b). The difference between good and bad development of the premium pension can 

result in gains or losses of several hundred or even thousand Swedish crowns per 

months by the time a person reaches retirement age (Dahlberg, 2012, p. 77). 

 

 

Figure 1. Components of the Swedish pension 

Source: Pensionsmyndigheten (2016a). 
 

One of the factors affecting an individual's premium pension is costs. Individuals 

themselves can influence certain costs on their premium pension 

(Pensionsmyndigheten, 2015a, p. 44). The size of the fees that the mutual funds within 

the premium pension system extract is particularly important since it can erode savings 

(Pensionsmyndigheten, 2017b). The subject of mutual fund fees is a current issue. There 

have been numerous debates and discussions about the premium pension system in 

media (Nilsson, 2015, p. 91). Much of the discussion has evolved around the expenses 

and fees that surround the system and how mutual fund fees seem to be excessive and 

absorb a lot of the individual’s premium pension capital (Bränström, 2016; 

Leijonhufvud, 2015; Petersson, 2015). However, even though the importance of 

considering the fee when choosing mutual funds is often repeated, individuals still tend 

to focus more on performance and often individuals picking mutual funds for the 

premium pension have the perception that a higher fee has to be paid in order to receive 

a higher return (Zetterwall, 2016). In funds with higher fee the mutual fund managers 

need to be able to compensate for the higher fee in terms of better returns, but do mutual 

fund managers really succeed with this? 

When considering price or cost to invest in mutual funds it is usually the fee that is 

considered. Mutual fund companies charge fees for managing, administrating and 

informing about the fund (Nilsson, 2015, p. 62-63). Fees are usually expressed in 

percentage and favors investors with smaller amounts invested in the funds (Nilsson, 



3 

 

2015, p. 64). For mutual funds to charge a fee of 1% is common in Sweden outside of 

the premium pension system. More often than not the fees charged are even higher, 

which can result in that large parts of an individual's pension is lost in fees and other 

charges of costs (Pensionsmyndigheten, 2015a, p. 44). For index funds as well as for 

bond funds the fees charged are usually lower than for other types of funds. However, 

there is paradox since the size of fees are more important to consider when it comes to 

bond funds because of that the result in performance of different funds within this 

category is smaller (Nilsson, 2015, p. 63). 

The fees of the mutual funds within the Swedish premium pension system are heavily 

discounted. Because of the discount fees are lower in the premium pension system 

compared to in the open market (Pensionsmyndigheten, 2017b). The discount is decided 

by the amount of premium pension capital that is invested in a particular fund within the 

system and the size of the fee that the fund charges outside of the premium pension 

system (Fondbolagens förening, 2016, p. 6). Without the discounts in the premium 

pension system pensions would be approximately reduced by 16%, which gives an 

indication of how much the fee can reduce the value of a pension and how much the 

discount can benefit the investors (Pensionsmyndigheten, 2015a, p. 25). In the 

beginning of 2015 new rules regarding discounts and fees were implemented that 

prevents the funds in the premium pension system to charge a fee higher than maximum 

0.89% of the money invested in the fund after the discount. 

Performance is another critical aspect to consider when choosing mutual funds, and 

particularly in relation to the fees. According to Vidal et al. (2015, p. 260) there are 

fewer studies which have attempted to examine the relation between the fees of mutual 

funds and the predictability of risk-adjusted returns. However, there are some studies 

that have dedicated time to exploring this relationship (Anderson & Ahmed, 2005, p. 

57). According to Garyn-tal (2015, p. 454) expense ratios can explain performance to a 

large extent but still results are contradictory. One of the first studies on the subject of 

the relationship between fees and risk-adjusted performance was conducted by Sharpe 

(1966) who found that mutual funds with lower expense ratios have higher risk-adjusted 

returns. Similarly a negative relationship between fees and performance was found by 

many others (see for instance Carhart, 1997; Dahlquist et al., 2000; Dellva and Olson, 

1998; Ferriera et al., 2013; Gil-Bazo & Ruiz-Verdú, 2009; Otten & Bams, 2002). This 

negative relationship is very puzzling and a paradox to researchers since it does not 

agree with what one might logically conclude. Other studies, such as Ippolito (1989, p. 

1), have on the other hand concluded that management fees are in fact unrelated to how 

mutual funds perform. Further on, others found a positive relationship between 

expenses and performance (see for instance Chen et al., 1992; Droms & Walker, 1996; 

Wemers, 2000). Previous research suggests that results concerning fees and 

performance are contradictory and more research is needed in order to reach a 

consensus. In addition, more recent research on the subject of fees and performance was 

conducted by, for instance, Garyn-tal (2015, p. 456) who found that there is statistically 

significant relationship between expense ratio and alpha, but this relationship does not 

hold when investigating different classification groups of funds. Because of this further 

research comparing the relationship between fees and performance for different fund 

types will be needed to determine how the relationship differs for different mutual fund 

types and classes. 

There is reason to further examine the relationship between fee and risk-adjusted after 

fee performance, particularly in a Swedish context, since there is evidence to believe 
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that the relationship might differ between countries (see for instance Ferreira et al., 

2013). Even though Sweden has a large amount of individuals who invested their 

money into mutual funds there is still not much evidence on the performance of 

Swedish mutual funds. There are some studies conducted in a Swedish context, such as 

for instance Dahlquist et al. (2000), who found that performance is negatively related to 

fees. Research on fees and their relation to risk-adjusted performance in the Swedish 

market have been conducted on mutual funds outside of the premium pension and have 

therefore not considered the discount of the fees that is given within the premium 

pension system and how this discount may affect the relationship between fees and 

performance. Even though the discount might not affect the relationship to a large 

extent, it is still relevant and important to investigate since the premium pension affects 

a lot of individuals. 

Studies within the research area of mutual funds have also focused on addressing the 

effects of other fund characteristics, including measures of expenses, on performance. 

Some of the seemingly most used characteristics for predicting fund performance 

include expense ratios, size, age and whether the mutual fund is actively or passively 

managed
2
. No consensus has been reached concerning the relationship between size and 

performance of mutual funds. Further on, few studies have found evidence of a 

significant relationship between age and risk-adjusted performance making it interesting 

to investigate further.  

Mutual fund expenses have been found to be important determinants of returns and 

therefore it is also interesting to examine what factors that affect expenses ratios of 

mutual funds. According to McLeod & Malhotra (1994, p. 189) investors should 

consider the expenses of a particular fund before investing since it is an aspect of 

investing that actually can be predicted. Previous research has found that characteristics 

such as previous performance, size age and active and passive management can 

determine fees of mutual funds
3
. But exactly what mutual fund characteristics should 

expense conscious investors in the Swedish premium pension system consider? 

There are several theories that can be related to the subject of fees and performance. For 

instance in a well-functioning market the fee and risk-adjusted performance should be 

positively related. If there are no frictions and perfect competition in the mutual fund 

market all mutual funds would earn zero expected after-fee excess returns in the market 

equilibrium (Berk & Green, 2004, p. 1275). Further on, agency problems traditionally 

arise when managers and shareholders have different incentives (Fama, 1980, p. 288-

289). Researcher such as Adams et al. (2012, p. 2245) found that there exists an agency 

problem in the mutual funds industry between advisory firms and investors and 

therefore the advisory firms charge investors fees that are disproportionate in relation to 

the services they provides. It is also reasonable to assume that economies of scale can 

apply to the mutual fund industry and that larger mutual funds have an advantage in the 

fact that they can spread their fixed costs over a larger amount of assets and therefore 

keep expenses down. The fee that the fund charges can to some extent be a prediction of 

                                                 
2
 Some example of studies that used some or all of these variables are, for instance, Carhart (1997), Chen 

et al. (2004), Cremers & Petajisto (2009), Dahlquist et al. (2000), Dellva & Olson (1998), Ferreira et al. 

(2013), Ippolito (1989), Jensen (1968), Korkeamaki & Smythe (2004) and Otten & Bams (2002). 

 
3
 Some examples of studies that found a relationship between fees and some or all of these characteristics 

are, for instance, Cremers & Petajisto (2009), Ferrris & Chance (1987), Geranio & Zanotti (2005), Gil-

Bazo & Ruiz-Verdú (2009) and Malhotra & McLeod (1997).  
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how actively managed a fund is. Previous studies (see for instance Jensen, 1968; Flam 

& Vestman, 2014) have shown that fund managers have a difficult time to outperform 

the market, indicating that the market is efficient. Despite this fact many investors still 

chose to invest in mutual funds with active management and the Swedish fund market is 

dominated by actively managed mutual funds. Mutual funds that are actively managed 

often charge higher fee due to costly analysis (Hård af Segerstad & Pettersson, 2016, p. 

12). Because of this fact one can question whether investors are in fact rational when 

they chose to invest into actively managed funds with high fees instead of cheaper index 

funds. Since investors behaviors sometime cannot be considered rational researchers 

have instead turned to behavioral theories to try to explain why investors act in an 

irrational way. The main service that a mutual fund is providing to investors is portfolio 

management and fees are the cost investors pay for this service. Therefore the fee must 

reflect the fund's risk-adjusted performance (Gil-Bazo & Ruiz-Verdú, 2009, p. 2154). 

Fees make a large difference because they are paid over such a long time. This makes 

the fee a very important factor to consider when investing into mutual funds. Even an 

annual fee that is considered low can considerably reduce an individual's premium 

pension in a long-term perspective. With this in mind, further examination of the 

relationship between fee and performance of mutual funds are needed to give implicit 

recommendations to investors on whether higher fees are worth paying or if they are 

just dead-weight. 

 
1.3 Research questions 
 

 What is the relationship between fee and risk-adjusted return within the Swedish 

premium pension system? 

 

 What is the relationship between risk-adjusted return and other mutual fund 

characteristics within the Swedish premium pension system? 

 

 What is the relationship between fee and other mutual fund characteristics 

within the Swedish premium pension system? 

 

 How do the relationships differ for different mutual fund types? 

 

1.4 Purpose 
The main purpose of this study is to investigate if there is a relationship between fee and 

risk-adjusted return within the Swedish premium pension system. This study further 

aims to investigate what factors can be used to predict risk-adjusted performance within 

the Swedish premium pension system. The relationship between risk-adjusted return 

and the mutual fund characteristics size, launch date and whether the fund is actively or 

passively managed will be investigated. In addition this study will examine what factors 

affect the fee within the premium pension system by investigating the relationship 

between mutual fund fee and the characteristics previous performance, size, launch date, 

whether the fund is actively or passively managed and whether or not the fee is 

performance based. Lastly, this study will investigate how the relationships differ for 

different mutual fund types by investigating equity funds, bond funds and balanced 

funds separately. This study considers the fee that individuals actually pay and the risk-
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adjusted return they actually receive within the premium pension system by adjusting 

for the discount that is given within the system. 

1.5 Limitations  
Due to data availability this study is limited to examine and include all mutual funds 

that have existed in the Swedish premium pension system between 2004 and 2016. It 

would be preferable to study the whole period during which the premium pension 

system have existed. However, the length of the chosen study period is believed to be 

long enough to capture long-term trends in the data and to be able to draw firm 

conclusions about performance and fees of mutual funds in the premium pension 

system. The fee that funds in the premium pension system extract includes all expenses 

except for trading costs. When a mutual fund is trading it has to pay a trading cost to the 

trading place. These trading costs can sometimes be high, especially for mutual funds 

that trade in developing markets (Pensionsmyndigheten, 2017b). Trading costs can be of 

considerable size within the premium pension system and they can affect performance 

to a large extent (Tuvhag, 2017). It would therefore be desirable to include trading costs 

in this study. However, trading costs will not be considered in this study since there is 

limited access to this type of cost. 

1.6 Theoretical and practical contribution 
The problems surrounding fees that mutual funds extracts are of great concern given 

that since the introduction of the new premium pension system almost everyone 

between 18-76 years old are investing into mutual funds. Excluding the premium 

pension system 76% of the Swedish population is investing into mutual funds (Nilsson, 

2015, p. 36). A large number of individuals are therefore directly impacted by the fees. 

Almost all individuals in Sweden have to make a choice about which funds to invest 

into in the premium pension. It is known that fees greatly affect how large a person's 

premium pension will be, which in turn affects a person's living standard once they 

retire. This study will give practical implications to investors and make them aware of 

the affect the fees have on their final pension. This study will contribute to help 

individuals make informed decisions of which mutual funds to invest into. In 2015 only 

52% of individuals in the premium pension system had formed their own portfolio of 

mutual funds (Fondbolagens förening, 2016, p. 10). By explaining what characteristics 

affect a mutual fund’s performance and fee more individuals might feel encouraged and 

empowered to make an active choice of which premium pension funds to invest in.  

The topic touched upon in this thesis should be of interest to not just investors, but also 

researchers. There are still contradictions within the literature about how mutual fund 

fees affect performance, especially when it comes to how the relationship appears for 

different mutual fund types and for specific countries. Previous research has often 

focused on studying only equity funds. Different fund types are taken into consideration 

in this study as a way to distinguish this study from previous studies. Equity funds, bond 

funds and balanced funds will be examined separately. Further on, previous studies on 

the subject of fees and performance have not adjusted returns to reflect the fee discounts 

that are given within the premium pension system. This study will use the appropriate 

after discount alphas and fee. This study is conducted on mutual funds in the premium 

pension system. This study will therefore provide knowledge about fees and 

performance in a setting where mutual fund management companies are forced to leave 

a discount on their fees and individuals are forced to invest into mutual funds. This 

differentiates this study from previous studies, which have been conducted mainly on 

mutual funds in the open market. 
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The media can also utilize this study since it can be used to shed light on the problems 

with excessive mutual fund fees and make the public aware of issues related to mutual 

fund fees and performance. Financial advisors can also use this study as a base for 

recommending which mutual funds to invest in, particular within the premium pension 

system, since this study will try to predict what characteristics are associated with the 

best performance and lowest fee within the system. Financial regulators might have use 

for this study in the sense that they could base new regulations preventing fund 

companies form extracting excessive fees and protecting consumers on this study.  

Initial contact was taken with the Swedish Pension Agency and according to them more 

information is needed about fees and costs in the Swedish pension system. This research 

will be useful to the Pension Agency since it provides more information about what 

determines fee and how fees affect performance of mutual funds in the premium 

pension system. If the Pension Agency can provide more information to the public each 

individual's premium pension can be maximized and society can benefit. Further on, the 

results of this study could potentially put pressure on mutual fund companies to require 

greater fee disclosure which in turn could encourage expense reductions, which will be 

in the interest of individuals and the Pension Agency and society at large. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



8 

 

2. Methodology  

2.1 Choice of subject 
The subject of this thesis is based on thesis subjects suggested on the website of the 

Swedish Pension Agency. The Swedish Pension Agency requested a study concerning 

fees and costs of pension (Pensionsmyndigheten, 2017c). The particular subject of fees 

and performance was also chosen because mutual fund fees and the premium pension is 

an up to date subject that have been discussed a lot in media lately. Even though we 

have never been in contact with the subject of pensions to a large extent before it is a 

subject that will affect us, as well as other individuals in Sweden, to a large extent in the 

future. Since we found the subject interesting and because of that we wanted to extend 

our knowledge of the premium pension system and mutual funds the particular subject 

was chosen.  

2.2 Preconception  
The researcher’s preconceptions are important to consider in scientific work. There is 

two kinds of preconception according to Arbnor and Bjerke (1994, p. 182-183); general 

preconception and diagnostic preconception. General preconception is concerning all 

the knowledge, values and experiences the researchers have gathered before the 

researchers began conducting the research. Diagnostic preconception is the 

preconception for a precise research situation (Arbnor & Bjerke, 1994, p. 182-183). 

General preconception is the knowledge we, as researchers, have obtained before the 

thesis was conducted and diagnostic preconception applies during the period this 

research is performed.  

We realize that our previous knowledge and experiences can affect this study. To lessen 

the impact of our general preconceptions on this study we therefore intend to describe 

our general preconception in order to be aware of them. For instance, both of the 

authors of this study are investors of mutual funds. From this experience we might have 

different preconceptions about the subject of performance of mutual funds and mutual 

fund fees depending on previous investments we have made ourselves. Both authors 

have worked in Sweden and earned money to their premium pensions. Because of this it 

could potentially be difficult to fully maintain an objective stance to the subject of 

mutual fund fees and performance of mutual funds. One of the authors has not chosen 

what mutual funds to invest in within the premium pensions system. This fact might 

lessen the impact of preconceptions on this study since the author obtained little 

previous knowledge and information about what mutual funds can be chosen within the 

premium pension system and the differences between them. However, the other author 

has chosen mutual funds within the premium pension system. This fact might increase 

the impact of preconceptions on this study since the author obtained previous 

knowledge and experience of the mutual funds in the premium pension system. 

This study discusses subjects and problems which falls within the frame of business 

administration in general and finance in particular. Both authors of this study have 

previous knowledge in the subject of business administration and finance, which has 

been acquired from studies at Umeå School of Business and Economics. Both of the 

authors of this study have chosen finance as the major subject on a master‘s level. One 

of the authors is enrolled in the Business and Administration Program and the other 

author is enrolled in the International Business Program. The authors have both studied 

courses such as; Business Administration A, Business Administration B, Statistics, 

Basic Course in Law and Economics A. Both authors have a general interest in finance 
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and have studied Financial Management on a Master level. From these courses 

knowledge about the financial markets and financial theories has been acquired. Several 

of the theories that were introduced in courses that the authors previously studied have 

been utilized in this study. This implies that previously studied courses have affected 

the choice of theories that this study is based on and therefore also the choice of 

problem formulation. Both authors have attended exchange studies for one semester. 

One of the authors studied in Macau during one semester and the other author studied in 

San Diego during one semester. Both authors work extra in the banking industry and 

therefore have basic knowledge about mutual funds. Our previous knowledge and our 

relatively similar academic background could possibly affect how we perform our thesis 

work and how we analyze and interpret the results. 

The preconceptions that both authors have acquired from our years at Umeå University 

have helped us to be critical when conducting this thesis. To minimize our previous 

knowledge and values impact on this study we have constantly tried to be aware of how 

our preconceptions can affect the study. With this in mind, we have strived to assume an 

objective stance to the subject under study. 

2.3 Philosophical Stance 
A research paradigm consists of different philosophical assumptions and is a framework 

that decides how scientific research should be conducted. A paradigm is a set of 

philosophies concerning how knowledge can be obtained and how the researcher views 

reality and existence (Collis & Hussey, 2014, p. 43). The paradigm chosen depends 

mainly on the researcher's assumption, but also on the dominant paradigm within the 

research area as well as the nature of the research questions at hand (Collis & Hussey, 

2014, p. 50). This particular thesis assumes a positivistic scientific view, an objective 

view of reality and a deductive research approach.      

2.3.1 Ontological stance 
Ontological assumptions deal with how reality is viewed (Crossan, 2003, p. 47). 

Objectivism and constructivism are the two main standpoints concerning how reality is 

constructed. Objectivism is strongly connected to the positivist paradigm. Under the 

objectivist view social reality is considered to be objective, meaning that reality is 

external to the researcher. There is only one reality and everyone perceives it in the 

same way (Collis & Hussey, 2014, p. 47). Since this view implies that reality is 

objective the act of investigating an object is not affecting the object under study (Collis 

& Hussey, 2014, p. 43). Reality can be studied via experiments and observations under 

this view (Collis & Hussey, 2014, p. 44).  

This study is based on a positivistic research paradigm and therefore it is natural to 

assume an objective view of reality. There is one objective reality that we, as 

researchers, can examine without affecting the object under study and everyone views 

reality in the same way. This study investigates the relationship between fee and risk-

adjusted return and other different characteristics of mutual funds within the premium 

pension system. Given the purpose of this study an objective view of reality is natural. It 

is possible to study mutual funds performance and mutual funds fees without affecting 

the phenomenon under study. This study is based on mutual fund data that is analyzed 

objectively using statistical analysis to conclude if there is a relationship between 

mutual fund fee and risk adjusted return in the premium pension system. Factors that are 

tested to have a relationship to mutual fund fee and performance in this study have been 

chosen with support and motivation from previous research.  
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A contrast to the view that reality is objective is the constructionist view, which 

assumes that reality is subjective and socially constructed and therefore there are many 

realities since each person has a different sense of reality. Reality is shaped by a 

person's perceptions of reality. This view is closely connected to interpretivism (Collis 

& Hussey, 2014, p. 47). This implies that reality cannot be studied without the 

researcher also having an effect on the object under study (Collis & Hussey, 2014, p. 

44). If the purpose of this study had been to examine how individuals subjectively 

experience fees and performance of mutual funds in the premium pension a 

constructionist view of reality had been more appropriate. However, an objective view 

of reality is the most appropriate given the purpose of the study at hand and the 

dominant paradigm within the chosen research area.    

2.3.2 Epistemological Stance 
Crossan (2003, p. 47) explain that epistemological assumptions concern what can be 

considered to be known. This study, as mentioned previously, assumes a positivistic 

paradigm. Under the positivistic view only phenomena that can be observed and 

measured can be considered to be valid knowledge (Bryman, 2011, p. 30). Under the 

positivistic view scientific knowledge is based on solid facts (Crossan, 2003, p. 49). 

Under positivism an objective is not affected by human behavior and it is not 

constructed by the human mind (Crossan, 2003, p. 50).  

The main criticism against the positivistic approach is usually that it is not possible to 

study human behavior in a deeper level (Crossan, 2003, p. 51). This is not considered to 

be a problem in this thesis since this study does not have the intention to study human 

behavior. Mutual funds performance and fee can be studied from numeric data. Mutual 

fund fee and mutual fund performance are variables that can be measured and observed 

and conclusions can be drawn from statistical analysis of the data. Research under the 

positivistic view is closely connected to a quantitative research method (Crossan, 2003, 

p. 51). This study is collecting quantitative data and statistical analysis will be 

performed in order to be able to answer the research questions concerning what factors 

determine fee and performance of mutual funds. The results obtained in this study are 

analyzed objectively. The main data of this study is collected from secondary objective 

sources.  

Interpretivism is the opposite of a positivistic view. Interpretivistic view is more open 

about what can be considered as valid knowledge than the positivistic view. The 

interpretivistic view strives to decrease the distance between the object under study and 

the researcher (Collis & Hussey, 2011, p. 47). Under the interpretivistic assumption 

knowledge is derived from interpretation of qualitative data (Collis & Hussey, 2011, p. 

45). If one assumes an interpretivistic view interviews are more appropriate for 

gathering data.               

2.4 Research Approach 
Research approach describes the relation between theory and practice (Bryman, 2011, p. 

26). There are two different types of research approach; inductive and deductive 

approach. The deductive approach is the most common research approach and this is 

also the approach utilized in this study. In this approach the researcher uses already 

established theories to derive hypotheses that are tested empirically (Bryman, 2011, p. 

26). This study makes use of previous theories to form hypotheses that are later tested 

empirically and the results obtained are again analyzed from theories that are already 

established. A deductive research approach is often assumed to be closely connected to 
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a quantitative methodology and a positivistic paradigm (Bryman, 2011, p. 27). This 

study assumes a positivistic view and a quantitative methodology, which makes it 

logical to adopt a deductive research approach. There are many previous studies 

conducted on the topic of fees and performance of mutual funds. Further on, there are 

many well known theories that can be connected to the subject of fees and performance 

of mutual funds. Due to the limited time frame in conducting this study, and the fact 

that plenty of theories and studies that can be related to the chosen subject already exist, 

it is natural to adopt a deductive research approach.  

The deductive process (as described in Figure 2) begins by examination of already 

existing theory and research that can be connected to the subject of performance and 

mutual fund fees. From this theory and previous research hypotheses are formulated. 

Quantitative data is gathered from different sources and databases. Statistical methods 

are used to analyze and determine if the hypotheses can be confirmed or rejected. The 

results are analyzed from existing theory. Lastly, previous theory might be revised 

depending on new findings. 

 

 

Figure 2. The deductive process 

Source: Bryman (2011, p. 26). 
 

Another research approach is the inductive approach, which can be considered the 

opposite of deductive approach. In this approach the researcher forms new theories from 

observations and results. In the inductive process the result of a research effort is new 

theory (Bryman, 2011, p. 28). The inductive approach is connected to a qualitative 

methodology and an interpretivist paradigm (Bryman, 2011, p. 29). If this study would 

have assumed a qualitative methodological stance an inductive approach might have 

been more suitable. An inductive approach will not be appropriate since this study 

utilizes previous theories to analyze the obtained results and will not generate 

completely new theory. 

2.5 Research strategy 
Methodological assumptions are concerned with the process of the research. 

Quantitative research method, with analysis of quantitative data, is connected to the 

positivistic paradigm (Collis & Hussey, 2011, p. 48). Positivists are concerned with 

operationalization of concepts to ensure the concepts can be measured (Collis & 

Hussey, 2011, p. 49). Research under the positivistic paradigm often uses large samples 

and the analysis of the data is oriented towards the search for associations and causality 

between variables (Collis & Hussey, 2011, p. 49). Since this study intends to analyze 

the relationship between mutual fund performance and mutual fund fee and certain other 

characteristics of mutual funds a quantitative method is the most suitable. This study 

will gather data of all mutual funds that existed in the premium pension system between 

the years 2004-2016, which results in a large sample. The variables utilized in this study 

can be collected empirically and consists of numerical and quantifiable data. Fees and 

performance as well as other mutual fund characteristics will be measured numerically. 

The analysis of the data will be focused on investigating relationships between mutual 
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fund characteristics and risk-adjusted performance as well as investigating relationships 

between mutual fund fee and mutual fund characteristics. The positivistic paradigm 

seems to be dominating the research area of fees and performance of mutual funds. 

Previous research has used quantitative research strategies. Large samples have been 

used in previous research and statistical analysis such as panel regressions have been 

used to study the relationship between fee and performance. This study assumes a 

positivistic view and because of this a quantitative research method is appropriate. 

Further on, given the dominant strategy in the research field a quantitative method 

appears to be the most logic and appropriate to apply for this study. 

A qualitative research method is connected to interpretivism (Collis & Hussey, 2011, p. 

45). Interpretivists often examine smaller samples and are concerned with finding 

patterns and seeking to understand a particular situation (Collin & Hussey, 2011, p. 49). 

Because of the choice of research questions in this study it is not suitable to use a 

qualitative methodology. 

2.6 Perspective of the study 
This study is conducted from an investor perspective. This study assumes the 

perspective of individuals that are investing into mutual funds within the premium 

pension system. This study will draw conclusions about what factors individuals should 

consider when choosing mutual funds within the premium pension system in order to 

improve their final pension.  

2.7 Literature search  
To obtain deeper knowledge and understanding of the subject pension and mutual funds 

academic articles have systematically been gathered. The literature searches have 

mainly been conducted through Umeå University library’s webpage, in particular 

through databases such as Business Source Premier (EBSCO). Google scholar has been 

used as a compliment to find relevant literature. Other thesis work written by students 

from the DiVA Portalen has been used for finding relevant scientific articles on the 

subject of fees and performance as well as for inspiration. Articles have also been found 

by studying previous scientific articles and the literature and sources mentioned in those 

articles. Initial keywords used to gather relevant literature on the chosen subject can be 

seen in table 1. Other keywords that have been used to find relevant literature for this 

study include “portfolio theory”, “portfolio management”,  “economies of scale”, 

“agency theory”, “literature review + mutual funds”, “behavioral finance”, 

“management fees + pension”, Active management + mutual funds”, “capital assets 

pricing model” and “excessive fees”. In addition to keywords, publishing date has been 

used to find relevant literature and to limit the searches. The process of gathering 

literature was conducted until enough relevant literature had been gathered. The 

scientific articles used were examined on whether they were peer reviewed to secure a 

good academic quality on the information. Articles that have been peer reviewed by 

other researchers than the ones conducting the research should be of high quality. Apart 

from scientific articles, industry specific literature, other types of specific literature and 

course books have been utilized. Course books have mainly been studied to build the 

theoretical framework that this thesis is based on. Other specific literature has been 

found via the search function of Umeå University library. Relevant literature regarding 

the Swedish pension system in general and the premium pension in particular, have 

been gathered mainly from the homepage of the Swedish Pension Agency.  

 



13 

 

Table 1. Keywords for literature search process 

Keywords Publishing date Number of articles 

(peer reviewed) 

Fund Performance + Expense ratio + Size 1940-2017 10 884 

Mutual fund + Fees 1900-2017 10 109 

Mutual fund + Fees + Performance 1940-2017 8127 

Mutual fund + Performance + Expense ratio 1940-2017 3938 

Mutual fund + fees + size + age + performance 1960-2017 3759 

Mutual fund + Performance + Expense ratio  1990-2017 2410 

Mutual fund + fees + Expense ratio 1940-2017 1507 

Mutual fund fees + Mutual fund performance + Sweden 1900-2017 862 

Mutual fund + Expense ratio + risk-adjusted return 1900-2017 410 

 

2.8 Source criticism  
It is important to make sure that previous research and theories that have been used in 

this thesis are reliable. All academic articles used in this study have been critically 

reviewed. Ejvegård (2009, p. 71) presents four criteria that are important to consider 

when it comes to source criticism. These criteria are: authenticity, independency, 

recency and concurrency.  

Authenticity concerns if the material in scientific work is genuine or if there is a 

possibility for falsification (Ejvegård, 2009 p. 71). Independency criteria aim at finding 

out where the data is coming from. Primary source are better than secondary sources 

because primary sources are not modified. Secondary sources can be manipulated or 

changed (Ejvegård, 2009 p. 71). We have aimed to use primary sources, and avoided 

secondary sources, in order to ensure the accuracy of different concepts and theories. 

The scientific articles used in this thesis are considered to be authentic and independent. 

We have controlled that all scientific articles used in this thesis are peer reviewed, 

which should ensure quality. We trust that the peer reviewed articles contains credible 

and authentic information, because they have been reviewed by other researchers. 

Recency criteria state that in general it is better to use a new source than an old source. 

Newly published material is more fresh and recent than the older alternatives making it 

more trustworthy. One can assume that a researcher that has written a new article have 

reviewed older sources in the area that the researcher is studying. More recent articles 

bring up new facts and new discoveries that are important. New articles also keep older 
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important facts that still apply in that field of research (Ejvegård, 2009 p. 72). The 

oldest article referenced in this study is Markowitz ‘Portfolio Selection’ which was 

published in 1952. Markowitz article ‘Portfolio Selection’ is a primary source that has 

been referred to in countless other research studies. All older articles used in this study 

are widely accepted within the research area and these articles and theories are still 

referenced today by researchers. Because of this the older articles used in this study are 

considered trustworthy and relevant despite their age.  

Concurrency refers to that material that is published close to an event often contains 

better information than if the material was written long after the event occurred. If the 

material is created close to when the event occurred it will describe the event at hand in 

a more detailed way. Understanding factor and forgetting factor has an impact. If an 

individual did not take part in the event it is hard to understand what happened. If many 

years have passed since the event took place it is difficult to remember everything 

correctly (Ejvegård, 2009 p. 73). Part of the information in this thesis comes from e-

mail and phone communication with fund experts at the Pension Agency. In order to 

remember everything that was said during the telephone meetings notes were taken 

during the conversations to ensure concurrency. 

One also need to consider the fact that many theories and previous studies referenced in 

this study are based on sources that originates from other part of the world than Sweden 

and some parts of these studies and theories might not be fully applicable to the 

Swedish context and the Swedish mutual fund industry. For instance, Mutual fund fees 

differ from country to country and depending on the mutual fund type (Khorana et al. 

2009, p. 1307).  Otten & Bams (2002, p. 98) conclude that the average size of European 

mutual funds is much smaller than the average US mutual fund. Further on, Ferreira et 

al. (2013) concluded that what predicts fund performance in US differs from what 

predict fund performance outside of US. As an example Ferreira et al. (2013, p. 485) 

found that small mutual funds performed better in the US than large funds, while a 

positive relationship was found between size and performance for the rest of the world 

According to Ferreira et al. (2013, p. 485) the difference is most likely to be due to that 

many US funds are larger than mutual fund in other part of the world and also the US 

fund industry has existed for a longer period of time. Many of the studies on the topic of 

fees and performance that are used in this study are conducted in US. We are aware of 

that the results of these studies might not be fully applicable to the Swedish context, but 

still it is believed to be of interest to analyze our results from these studies to discover 

potential differences. 

In this study we reference to one master’s thesis conducted by Karlsson (2014). This 

study is considered to be trustworthy since the thesis has been rewarded the Söderberg 

& Partner award for best finance thesis in the year 2014 (Söderberg & Partners, 2014). 

Because of this the study by Karlsson (2014) is considered to be trust worthy despite the 

fact that is not peer reviewed.  
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3. Theoretical framework 
Figure 3 depicts the theories that are used as a framework for analyzing fees and 

performance. These theories were chosen to be included into the theoretical framework 

because they are all classic theories that can be related to mutual funds in general and 

the subject of mutual fund fees and performance in particular. Previous studies in the 

research field of mutual funds fees and performance often use the theories displayed in 

figure 3 as a starting point. The theories will be further described and related to the 

problem formulation of this study in the following section.  

 

 

 

 

Figure 3. Summary of theories 

 

3.1 Efficient market hypothesis (EMH) 
Random price movements indicate a well-functioning and efficient market. According 

to Fama (1970, p. 386) the random walk theory states that changes in the price of a 

security are independent and that the price of a security totally reflects all available 

information. According to Bodie et al. (2011, p. 372) a random walk for stock prices 

means that the change in stock prices are random and unpredictable. Efficient market 

hypothesis is a subject that has been widely debated within finance over the years. The 

random walk theory is closely related to the efficient market hypothesis (EMH). Eugene 

Fama (1970, p. 383-388) was the first to introduce the efficient market hypothesis. 

According to Fama (1970, p. 383-388) an efficient market is a market where prices fully 

reflect all available information. Some market conditions are important for the efficient 

market hypothesis. There are three market conditions that need to be fulfilled. The first 
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condition is that there are no transaction costs in trading securities. The second 

condition is that all available information must be available for all the participants in the 

market. The last condition is that all the players in the market need to agree on the 

implications current information has on the current price and the distribution of future 

prices on securities. In efficient markets prices should change when there is new 

information available (Fama, 1970, p. 383-388). This implies that providing new 

information about fee and how it affects return in the premium pension system can help 

change the fee that funds within the premium pension extract in favor for the investors.  

There are three different types of efficient market; Weak form, semi-strong and strong 

form (Fama, 1970, p. 383). The weak form of market efficiency reflects only the 

information contained in historical prices. For the semi-strong market efficiency all 

publicly available information is reflected in the stock price and stock price immediately 

adjusts to new public information, such as earnings announcements. For the strong form 

of market efficiency all information, including information that can only be obtained by 

insiders in the company, is incorporated into the stock price (Brealey et al., 2014, p. 

324-325).                                                                           

The idea of passive management is based on the efficient market hypothesis. If all 

available information is already incorporated into the price of a security there is not gain 

from trying to indentify over- or undervalued securities (Hård af Segerstad & 

Pettersson, 2016, p. 11). It is interesting to investigate market efficiency since it is 

generally accepted in the literature that there are few actively managed mutual funds 

that mange too beat the market and at the same time actively managed mutual funds are 

often more expensive than passively managed mutual funds. Jones & Wermers (2011, p. 

42) who review findings concerning active management conclude that actively managed 

mutual funds risk-adjusted return is on average close to zero. This is in line with the 

notion of a market that is mostly efficient. According to Jones & Wermers (2011, p. 30) 

empirical evidence broadly supports that active mutual funds do not manage to beat the 

market. Actively managed mutual funds aggregate return equals the markets return 

before expenses are deducted. After expenses are deducted actively managed mutual 

funds underperform the market equal to the amount of fees and expenses. If the market 

is efficient actively managed mutual fund will have difficulty to perform better than 

index funds. In other words it will be hard for actively managed mutual funds to beat 

the market if efficient market hypothesis apply. According to Jones & Wermers (2011, 

p. 31) all rational investors would prefer to invest into passively managed mutual funds 

instead of actively managed mutual fund when the market is considered semi-efficient. 

If the semi-strong form of EMH apply it will be more beneficial for investors in the 

premium pension system to invest into an index fund than the often more costly 

alternative that is an actively managed mutual funds. Therefore, if the market is efficient 

it would not be justified for actively managed mutual funds to extract larger fees than 

passively managed funds, such as index funds. In this study it will be investigated 

whether actively managed mutual funds in the premium pension system manages to 

outperform passively managed mutual funds. If actively managed mutual funds manage 

to outperform passively managed mutual this would indicate that the market is not 

mostly efficient. Generally, the more inefficient the market is the larger is the reason to 

invest into actively managed mutual funds instead of index funds.   

In a perfect mutual fund market funds should not be able to earn any excess after fee 

risk-adjusted return in the equilibrium as explained by Berk and Green (2004). Further 

on, according to Berk and Green (2004), if this would not hold there would be an excess 
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demand for funds with positive expected after-fee excess returns in the market and an 

excess supply for funds with negative expected after-fee excess returns. A study by 

Droms and Walker (1996, p. 361) investigating mutual funds investment performance 

concluded that higher returns are associated with higher expense ratios. The authors 

conclude therefore that the market was efficient. This implies that mutual fund 

managers are able to compensate the higher costs incurred in search for investments in 

order to improve performance. If a positive relationship between fee and performance 

exists in the premium pension system this indicates that the market for the premium 

pension funds can be considered efficient. Further on, it indicates that the mutual funds 

in the system invest the money efficiently and that mutual fund managers earn high 

enough risk-adjusted returns to offset the higher costs incurred.  

A test of an assets pricing model is by necessity a joint test of the EMH (Bodie et al., 

2014, p. 414). As pointed out by Fama (1991, p. 1575-1576), the efficient market 

hypothesis cannot be empirically tested on its own. Instead market efficiency has to be 

tested jointly with an assets pricing model. This results in that it is difficult to draw 

conclusions of whether evidence of abnormal returns is actually due to the fact that the 

market is inefficient or if the abnormality is a result of a bad model of market 

equilibrium (Fama, 1991, p. 1576). 

3.2 Agency theory 
Agency theory is defined as a relationship between a principal and an agent of the 

principal. For example, the principal can be a shareholder and the agent of the principal 

is the one who manage the fund, the fund manager. Problems in the relationship 

between these parties can arise if the agent has a conflict of interest concerning the 

principal’s goals and the agent’s own ambitions. An agency problem can occur if the 

agent and the principal’s goals are different and it will then be difficult for the principal 

to be certain that the agent is acting in the best intention for the principal (Eisenhardt, 

1989, p. 58). 

Adams et al. (2012, p. 2245) investigates agency problems in the article “Are mutual 

fund fees excessive?” where it is discussed if advisory firms in the investment business 

that manage mutual funds really act in the mutual funds shareholders best interest. 

There is reason to assume that there is a risk for a conflict of interest between investors 

and the companies that gives the advice. The advisory firm, who just wants to earn 

profit on their investment, does not have the same incitement as the individuals 

investing into the funds. The advisory firm can charge an excessive fee compared to the 

work they perform (Adams et al., 2012, p. 2245). The authors investigate whether the 

fees charged for managing the mutual funds are proportional for the work they perform 

(Adams et al., 2012, p. 2257). According to Adams et al. (2012, p. 2244) agency 

problems and competition are important to consider concerning the fees of the mutual 

funds. It is good for investors to be aware of that agency problems might exist in the 

mutual fund industry. The authors (Adams et al., 2012, p. 2258) conclude that that 

competition between single share mutual funds reduces the risk for agency problems. 

On the other hand competition did not seem to have an effect on multiple class funds. 

An article written by Berk and Green (2004, p. 1293) provides similar implications. 

Investors act irrationally and agency costs exist between managers of funds and 

investors. While it is in the interest of the Pension Agency and society that a mutual 

fund maximizes it risk-adjusted return, it is in the interest of the fund management 

company to maximize the profit and increase the number of investments into the fund. 

Agency theory can be used to describe the conflict of interest that can occur between 
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fund managers and the investors in the mutual fund industry. This theory will be used in 

this study to investigate whether this conflict of interest also exists in the premium 

pension system.  

3.3 Behavioral finance 

Behavioral finance is telling us that people are not always completely rational all the 

time (Brealey et al., 2014, p. 333). One can discuss whether investors and fund 

managers are 100% rational when they make decisions regarding investing into and 

running a mutual fund. Behavioral finance can be used when describing how fund 

brokers and investors make decisions. 

 

Gruber (1996, p. 783) finds it interesting that investors to a large extent choose actively 

managed mutual funds over index funds since actively managed mutual funds have 

often been found to have inferior performance compared to index funds. A possible 

explanation as to why actively managed mutual funds are selected to a large extend, 

over passively managed funds, is that management ability might not be included in the 

price (Gruber, 1996, p. 784). Both actively managed and passively managed mutual 

funds offer diversification, low transaction costs and customer service as motives for 

holding mutual funds. An actively managed mutual fund has professional management 

and an index mutual fund do not, this is the only difference between the two (Gruber, 

1996, p. 785). Gruber (1996, p. 807) conclude that previous performance partly forecast 

future performance. The price of the mutual fund does not change to reflect the greater 

management of the mutual fund. Since the flow of money in and out of mutual funds 

follows the predictors of future performance, sophisticated investors interpret this as 

proof that previous performance predicts future performance.  

 

A reasonable explanation, given by Gruber (1996, p. 807), as to why mutual funds that 

perform, or is expected to perform poorly, still has large total net assets is that there are 

two types of clientele. One type of clientele is the sophisticated clientele that base their 

choice of mutual funds on the performance. The other type of clientele is disadvantage. 

It is divided into three groups; unsophisticated investors, institutionally investors and 

tax disadvantaged investors. From those three unsophisticated investors is relevant 

when analyzing mutual funds in the premium pension system. Unsophisticated investors 

base their investment decisions on ads and advices (Gruber, 1996, p. 807). There is a 

risk that these investors get bad advices that lead them to choose mutual funds that 

perform poorly. In the premium pension system there is a lot of advisory firms that give 

advices to the savers concerning their premium pension and that influence the savers. 

The advisory firms charge a fee for managing people’s premium pension 

(Pensionsmyndigheten, 2017d). Advisory firms invest individual’s premium pension in 

mutual funds that perform poorly. During 2015 Swedish individuals that had an 

advisory firm that managed their premium pension performed poorly. Advisory firms 

invest the premium pension savers money in mutual funds that have bad performance 

(Kull, 2016).  

 

Overconfidence bias means that most investors are over confident about their 

knowledge when making investment decisions (Brealey et al., 2014, p. 333). In the 

context of the Swedish premium pension this means that individuals that make 

decisions concerning their premium pension may be overconfident of their own 

knowledge and therefore make poor investment choices. Ackert et al. (2011, p. 273) 

investigate how financial information is used in investment choices. Investors that are 
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overconfident perform poorly and people are frequently overconfident according to 

psychological research.  

 

Fast and frugal heuristic decision making involves the smallest quantity of time and 

knowledge when making choices in reality. Fast and frugal heuristic can be applied 

when choosing between objects that are available at the same time. In these situations 

the search for information should be limited (Gigerenzer et al., 1999, p. 14). Heuristic 

decision making is investigated by Ackert et al. (2011, p. 274) and it can be utilized 

when examining how individuals evaluate financial information. In our study heuristic 

decision making can be assumed to be present among the individual’s choosing mutual 

funds in the premium pension system. Factors that probably are taken into consideration 

by individuals include, for instance, past performance of the mutual funds and the rating 

from Morningstar. Savers in the premium pension system most likely have limited time 

to make decisions regarding what funds to invest in since they are occupied with their 

daily life or lack interest. Heuristic decision making can be seen as an explanation to 

why investors make less good investment decisions since the decisions are made 

rapidly.  

 

Recognition heuristic means that the recognition ability interferes in decision making 

when the knowledge in that particular field is limited (Gigerenzer et al., 1999, p. 38). In 

recognition heuristics one of the objects needs to be unknown (Gigerenzer et al., 1999, 

p. 41). Gigerenzer et al. (1999, p. 41) present an example of recognition heuristics with 

two cities. One city is recognized by an individual and the other city is not recognized. 

The individual are supposed to decide which of the cities has the highest population and 

the person selects the city that was recognized. Same reasoning can be applied for 

heuristic decision making between mutual funds.  Recognition heuristic is present when 

an investor is choosing between a mutual fund that is unknown and a mutual fund the 

investor recognizes. Probably the investor will choose the familiar mutual fund that was 

recognized. In the premium pension system recognition can explain why investors 

choose to invest in some mutual funds over others. It is more likely that individuals will 

invest into larger mutual funds that have names that are recognized.  

 

One reason decision making means that a decision is based on only one indication 

(Gigerenzer et al., 1999, p. 81). In limited research there is a stopping rule for the search 

for information. In one reason decision making between two options the stopping rule 

applies. The stopping rule implies the search for information ends when an indication is 

found in favor for one of the options (Gigerenzer et al., 1999, p. 78-81). In mutual fund 

context one reason decision making applies when an investor, for instance, find 

Morningstar’s rating for a mutual fund and stop the information search. The investor 

then bases the investment decision entirely on the first indication that was found, for 

instance the Morningstar rating. 

 

Most mutual funds in the Swedish premium pension system are actively managed. If the 

result in this study indicates that actively managed mutual funds perform worse than 

index funds one need to turn to behavioral finance for explanations as to why investors 

still prefer actively managed funds.  

3.4 Economies of scale and scope 
Economies of scale is realized when a company can spread the fixed costs over a larger 

number of products produced. With economies of scale costs are reduced (Brealey et al., 
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2014, p. 809). It is reasonable to assume that economies of scale can apply to the mutual 

fund industry and that larger mutual funds have an advantage in the fact that they can 

spread their fixed costs over a larger amount of assets.  

Latzko (1999, p. 331) examined if economies of scale existed in mutual fund 

administration. For economies of scale to be present in the mutual fund industry there 

must exist a negative relation between mutual fund fees and mutual fund assets (Latzko, 

1999, p. 333). Latzko’s (1999, p. 337) conclusion pointed at that economies of scale 

exists in the management and administration of mutual funds. Further on, Bikker et al. 

(2012, p. 478) investigated if economies of scale were present in pension fund 

administration and investigated the administrative costs of pension funds in four 

countries; United States, Netherlands, Canada and Australia. This study concluded that 

economies of scale existed for all of the countries except Canada (Bikker et al., 2012, p. 

502-503). Martí et al. (2009, p. 2153) analyzed determinants of management and 

custodial fees of individual pension plans in Spain. In conclusion Martí et al. (2009, p. 

2166) found that economies of scale do not exist in mutual funds since pension plan 

management companies that manage large asset volumes charge a larger management 

fees.  

The concept of economies of scale can aid in getting an insight into whether economies 

of scale are present for mutual funds in the Swedish mutual fund market in general and 

in the premium pension system in particular. If economies of scale exist in the premium 

pension system large mutual funds should be able to spread their costs on a larger 

amount of assets and therefore they can charge a lower fee. Further on, a positive 

relation between mutual fund size and performance implies that economies of scale are 

in fact present in the mutual fund industry. It is possible that larger mutual funds have 

more knowledge and information than smaller mutual funds. Because of that larger 

mutual fund companies have more information they should be able to perform better 

analysis and therefore perform better overall. 

Economies of scale can also be applied to the discounts in the premium pension system, 

since the discount for a particular mutual fund grows with the amount of money 

invested by the Pension Agency into the funds of a particular mutual fund company. 

Larger mutual funds should therefore have larger fee discounts within the system. 

Because of economies of scale and the fact that the Pension Agency is a major customer 

the Pension Agency can negotiate favorable discounts from the mutual fund companies, 

which they further can pass on to the individuals (Hård af Segerstad & Pettersson, 2012, 

p. 5). 

Ferreira et al. (2013, p. 501-502) studied whether economies of scope existed in the 

mutual fund industry by examining if fund family size mattered for the performance of 

mutual funds around the world and found that there was significant evidence of positive 

relationship fund family size and performance. One theory regarding this subject is that 

larger mutual fund families have an advantage in that they can share certain expenses, 

such as research and administrative expenses, between different funds within the fund 

family (Ferreira et al., 2013, p. 501). Another theory is that large fund families can share 

economic data and expertise across many mutual funds within the family (Ferreira et al., 

2013, p. 501). Even though this will not be directly tested in this study it can still serve 

as an explanation for the obtained results. 
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3.5 Portfolio theory 
Portfolio theory was first introduced by Harry Markowitz (1952). Rational investors 

want to increase expected return while reducing risk. The portfolios that offered the 

highest return for a given level of risk were called efficient portfolios by Markowitz 

(Brealey et al., 2014, p. 195). Markowitz introduced the concept of diversification and 

showed how investors can reduce risk by investing in stocks that do not move in 

lockstep with each other (Brealey et al., 2014, p. 190). Diversification in portfolio 

management means choosing different securities to diversify the risk in the portfolio 

(Bodie et al., 2014, p. 206). Markowitz (1952, p. 77) portfolio theory states that 

expected return is desirable and variance on the return is not a desirable thing. 

According to Markowitz (1952, p. 79) investors should diversify their portfolios and 

maximize the expected return. With diversification of a portfolio of mutual funds the 

risk is spread among all the mutual funds in the portfolio instead of having all the assets 

in only one mutual fund carrying all the risk.    

Diversification of portfolios is important. Markowitz (1952, p. 89) presents examples of 

good and less good ways to diversify a portfolio. It is not an optimal way to diversify a 

portfolio when investing in the same industry. A well diversified portfolio includes 

assets from different branches or different markets. The same thing applies for mutual 

funds in the premium pension system. North America mutual funds are likely to have 

similar performance during the same period and the same for mutual funds that invest in 

Europe and so on. Then the best diversification for a portfolio of mutual funds is to have 

mutual funds that invest in different financial markets in the world.  

Markowitz (1952, p. 89) stated that it is important to not invest in securities that have 

high covariance between themselves. A branch can be dependent of another branch; if 

one branch performs poorly there is a risk that the other one also is performing badly. 

This concept applies for mutual funds, for example, a mutual fund that invests in a 

branch and another mutual fund that invest in another branch. If these branches have 

high correlation it is highly possible that they are going to show similar results. The 

same applies for mutual funds that invest in for example Sweden. Sweden is dependent 

partly of the European market. It is possible that a European fund and the Swedish fund 

will show similar results because Sweden is dependent on how the European economy 

is performing.  

Mutual funds are portfolios. What securities will be included in the portfolio put 

together by the mutual fund manager will depend on the level of risk of the mutual fund. 

The individuals choosing funds within the premium pension system have the option of 

choosing up to five different mutual funds to invest into; therefore they have the 

opportunity to diversify the portfolio by choosing mutual funds with different levels of 

risk. Individuals investing into mutual funds within the premium pension system have 

the opportunity to diversify by choosing mutual funds that invest in different areas of 

the world and different industries. This kind of diversification will decrease the risk in 

the portfolio. The portfolio theory by Markowitz (1952) can help investors in the 

premium pension system to choose their portfolio of mutual funds and diversify their 

portfolios to reach an optimal level of risk. 

3.6 Performance evaluation 
To be able to meaningfully compare returns, returns have to be adjusted for risk before 

comparison (Bodie et al., 2014, p. 837). There are several ways of determining the risk-

adjusted performance of a mutual fund. Common measures include for instance Sharpe-
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ratio, Treynor’s measure and Jensen Alpha. The choice of performance evaluation 

model depends on whether the investor only has one investment portfolio or if the 

investor has many investment portfolios (Bodie et al., 2014, p. 843). Different risk-

adjusted performance measures each have their advantages and disadvantages (Bodie et 

al., 2014, p. 840). Sharpe-ratio is only appropriate to use as a performance evaluation 

measure in cases where the investor only holds one portfolio that is the investors entire 

investment fund (Bodie et al., 2014, p. 843). Sharpe ratio is only appropriate to use 

when comparing two mutual funds that invest into the same market (Morningstar, 

n.d.a). The Treynor’s measure uses systematic risk instead of total risk (Bodie et al., 

2014, p. 840). Because of these reasons Sharpe ratio and Treynor’s measure are not an 

appropriate measure for risk-adjusted return in this particular study. Alpha is the most 

widely used performance measure (Bodie et al., 2014, p. 845). This study uses the 

factors from the Fama & French (1993) 3-factor model as well as the Carhart (1997) 4-

factor model to evaluate the risk-adjusted performance of mutual funds in the premium 

pension system. A detailed description of the factor models used to evaluate risk-

adjusted performance in this study is given in section 5.9.1.  

3.6.1 Jensen’s alpha 
Capital assets pricing model, also known as CAPM, is a central theory in modern 

finance that provides a benchmark for evaluating the returns of risky investments 

(Bodie et al., 2014, p. 292). Harry Markowitz (1952) laid the foundation for capital 

assets pricing model in his article ‘Portfolio management’. Building on portfolio theory 

Sharpe, Lintner and Mossin published the first articles introducing the CAPM model in 

the 1960’s (Bodie et al., 2014, p.291). The foundation of the CAPM model is that 

expected return varies in direct proportion to the systematic risk of an asset (Brealey et 

al., 2014, p. 198). The expected return on an asset is equal to the risk-free rate plus a 

risk premium that depends on the systematic risk of an asset (Jensen, 1968, p. 391). 

Jensen (1968) extended the capital asset pricing model by introducing Jensen Alpha, 

which can be used directly for estimating the risk-adjusted return of a security. If fund 

managers have the ability to forecast security prices and thus outperform the market 

Jensen alpha (intercept) will be positive and if the managers do not possess this skill 

Jensen alpha (intercept) will be negative (Jensen, 1968, p. 394). The equation for 

estimating the Jensen alpha (1968, p.390) is given by equation 1: 

                                (1) 

Where     is the return of the asset,     is the risk-free rate,    is the alpha of the asset 

(intercept),     is the beta of the asset,     is the return on the market and     is the 

random error term. 

Jensen’s (1968) model builds on the CAPM model. Even today the CAPM model is 

heavily used and is often the only model taught in business schools (Fama & French, 

2004, p. 24). The CAPM model has, however, been heavily criticized and questioned. 

There are some suggested empirical problems concerning the CAPM. For instance, 

Fama & French (2004, p. 43-44) pointed out that empirical evidence points to that the 

relationship between beta and average return is flatter than was predicted by the Sharpe 

and Lintner versions of the CAPM. This results in that the estimated cost of equity is 

too high for high beta stocks and too low for low beta stocks.   
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3.6.2 Fama & French 3-factor model 
Fama and French (1993, p. 5) introduced a three factor model with the systematic 

factors being size and book-to-market ratio (BE/ME) as well as the previous market 

factor. This size factor stemmed from a study conducted by Banz (1981) who examined 

the relation between returns and firms total market value. Banz (1981) found that the 

CAPM model could therefore not fully explain variations in returns. On average smaller 

firms were found to have significantly higher risk-adjusted returns than larger firms on 

the New York Stock Exchange (NYSE). The second factor in the Fama & French 

(1993) 3-factor model, book-to-market ratio, originated from a study conducted by 

Chan et al. (1991) on stocks in the Japanese stock market between 1971 and 1988. In 

the study the researchers found a positive and highly significant relationship between 

book-to-market ratios and performance. The study also found some evidence of the size 

effect that Banz (1981) previously discovered. 

Because of the findings mentioned above Fama & French (1993) introduced their 3-

factor model. This model was found to well explain the cross-section of average stock 

returns. In this model SMB (small minus big) is meant to simulate the risk factor in 

return related to size. This is calculated by taking the difference on small stock 

portfolios and big stock portfolios with about the same average market-to-book-equity 

(Fama & French, 1993, p. 9). HML (high minus low) in the model is meant to measure 

the risk factor in returns related to book-to-market equity. HML is the difference in 

returns of high BE/ME portfolios and low BE/ME portfolios. With these factors 

included the Fama and French 3-factor model was found to provide a clear 

improvement to the capital assets pricing model (Bodie et al., 2014, p. 428). The Fama 

& French (1993, p. 20) 3-factor model is given by equation 2: 

                                                   (2) 

Where     is the return of the asset,     is the risk free rate,    is the alpha of the asset 

(intercept),     is the beta of the asset,     is the return on the market,       is the 

return premium of the SMB factor,       is the return premium of the HML factor and 

    is the random error term. 

3.6.3 Carhart 4-factor model 
Later a fourth factor, a momentum factor, has been added to better control for stock 

return behaviors (Bodie et al., 2014, p. 432). The fourth factor has its origin from a 

study conducted by Jegadeesh & Titman (1993, p. 89) who studied persistence in 

performance and found that investors can earn abnormal returns by buying past winners 

and selling past losers. According to Jegadeesh & Titman (1993, p. 89), by selecting 

stocks based on their performance in the past 6 months and holding them for 6 months 

investors can realize excess returns of on average 12.01% per year. This indicates that 

performance persists over a shorter time period, or in other words, that stock returns 

show some sort of momentum property.  

Carhart (1997) was the first one to add a momentum effect as to better be able to 

evaluate mutual fund performance and hence offering an improved version of the 3-

factor model (Bodie et al., 2014, p. 432-433). The momentum factor (MOM) is 

calculated by taking the difference in returns between winners over the past 12 months 

and losers over the same time period (Bodie et al. 2014, p. 433). The momentum factor 

was originally denoted PR1YR by Carhart (1997) and this is the factor that is added to 
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the Fama & French (1993) 3-factor model. The Carhart 4-factor model is given by 

equation 3: 

                     –                              

                         (3) 

Where     is the return of the asset,     is the risk free rate,    is the alpha of the asset 

(intercept),     is the beta of the asset,     is the return on the market,       is the 

return premium of the SMB factor,       is the return premium of the HML factor, 

      is the return premium of the MOM factor and     is the random error term. 

This study will employ a version of the Carhart (1997) 4-factor model to measure risk-

adjusted performance of mutual funds in the premium pension system. The choice of 

including similar factors as Carhart (1997) into the factor model utilized in this study 

can be motivated by the fact that these factors have been used in several previous 

studies of mutual funds (Carhart, 1997; Ferreira et al., 2013; Otten & Bams, 2002; Vidal 

et al., 2015). By employing a similar factor model as previous studies this study’s 

results will be more comparable to results of previous studies. Further on, since mutual 

funds within the premium pension system are diverse it is preferable in the case of this 

study to use a multifactor model to account for all possible investment strategies. 
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4. Literature review  
Since pension systems and the structure of fees are different for different countries the 

results of studies not conducted in a Swedish context and within the premium pension 

might differ from previous studies. However, the results of previous research regarding 

fees and performance can still be utilized to analyze the results from this study and to 

draw conclusions. Some of the most prominent research on the area of mutual fund risk-

adjusted performance and how it is related to different characteristics are summarized in 

table 2, page 31. Research regarding determinants of expense ratio is summarized in 

table 3, page 32.  

4.1 Fees and performance 
Mutual fund fees are set in the free market just as prices of other goods and services 

(Hård af Segerstad & Petterson, 2012, p. 4). A fee can be justified if the fee is used to 

gather more information to make better investment decisions or to attract managers with 

superior skills that will enable the mutual fund to earn higher risk-adjusted return 

(Dellva & Ohlson, 1998, p. 101). When investigating the relationship between fee and 

performance a positive coefficient estimate would indicate that it is worth spending 

additional resources since it would in fact lead to a higher return (Korkeamaki & 

Smythe, 2004, p. 425). A test of the relationship between performance and mutual fund 

fees is in a sense a test of the value of active management (Ferreira et al., 2013, p. 502). 

Therefore, the mutual fund fee is the price that uninformed investors in the premium 

pension pay to the mutual fund company for their knowledge, information and for 

investing their money. Mutual fund managers claim that expenses should not reduce 

performance since the investors are paying for the quality of the manager’s information 

and knowledge (Otten & Bams, 2002, p. 97). Judging from this one would expect 

returns to increase when mutual fund expenses increase.  

The links between mutual funds risk-adjusted returns and expenses ratios and fees as 

well as other closely related issues have been studied in several empirical studies 

(Anderson & Ahmed, 2005, p. 57). There is mixed evidence when it comes to the 

relationship between fees and performance and expenses vary considerably around the 

world (Ferreira et al., 2013, p. 502). Differences in the results of the previous empirical 

findings can be due to differences in sample sizes, study periods, or methodology such 

as benchmarks used and treatment of survivor biases (Garyn-tal, 2015, p. 476). 

However, most studies point to that there is a negative relationship between fee and 

performance. This is also the case within Europe (Otten & Bams, 2002; Dahlquist et al., 

2000).   

One of the first studies conducted on the subject of the relationship between fees and 

performance was Sharpe (1966) who found that expense and performance was 

negatively related. However, a later study conducted by Ippolito (1989, p. 14-15) found 

no such relationship and concluded that mutual funds that charge investor higher fees 

earn risk-adjusted returns that are large enough to offset the higher charges. Further on, 

Droms & Walker (1996, p. 361) later found similar results in a comprehensive study of 

the effects of different mutual fund characteristics on performance for US funds. The 

study concluded that mutual funds higher expense ratios was associated with higher 

returns. Later studies again found evidence on the contrary. Carhart (1997, p. 81) 

studied 1892 equity mutual funds in the US between 1962 and 1993. He found that 

expense ratio, load fees and transaction costs all had a negative impact on performance 

of mutual funds and should therefore be avoided by investors. Similar implications were 

found by Dellva and Olson (1998, p. 99) who studied a similar, but shorter, time period 
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and hence also found that superior mutual funds had lower costs. Wermers (2000), 

similarly to Droms & Walker (1996), is one of the few studies that found a positive 

relation between fees and performance. The similarities of the results of the two studies 

are most likely due to that the data is collected over a similar time period, even though 

Wermers (2000) uses a larger sample. Gil-Bazo and Ruiz-Verdú (2009, p. 2153) was 

the first to study the relation between fees and before fees risk-adjusted performance to 

understand if differences in fees reflect differences in value that the mutual funds create 

for investors. They found the puzzling fact the mutual funds that perform worse before 

fees charge a higher fee. More recent research is for instance Garyn-tal (2015, p. 476-

477) who took different mutual fund classes into consideration. The study found that 

there is a significant relationship between expense ratios and alphas, but this 

relationship does not hold when investigating different classification groups of funds. 

Because of this further research comparing the relationship between fees and 

performance comparing within different fund classes will be needed to determine how 

the relationship looks for different mutual fund types and classes.  

As is evident from above, many of the previously mentioned studies have been 

conducted on the US mutual fund market and with samples of US equity funds. There 

are a fewer studies which have focused on examining markets outside of the US. 

Ferreira et al. (2013) is one of the few studies which chose to focus on studying mutual 

funds in 27 different countries around the world in order to determine how mutual funds 

in the rest of the world differs from US. First, the study finds that equity mutual funds 

around the world perform less well than the market (Ferreira et al., 2013, p. 518). 

Secondly, the study finds a negative relationship between expense ratios and net of fees 

performance (Ferreira et al., 2013, p. 502). Otten & Bams (2002, p. 99) studied the 

performance and characteristics of the European mutual fund market, including the most 

important mutual fund countries such as France, Germany, Netherlands and UK. The 

study found that expense ratios were negatively related to risk-adjusted performance. 

However, still European mutual funds, contrary to most evidence on US mutual funds, 

seem to offset higher expenses with better performance. Korkeamaki & Smythe (2004, 

p. 437) studied different characteristics and how these characteristics were relate to risk-

adjusted performance for Finnish mutual funds. The finding of this study contradicts the 

results of other studies conducted, especially within Europe, since no significant relation 

between fees and performance was found. Further on, the study reveals that coefficients 

are positive for both equity funds and balanced funds, but not statistically significant 

(Korkeamaki & Smythe, 2004, p. 432). Dahlquist et al. (2000) who is one of the few 

who studied characteristics and their relation to performance on the Swedish mutual 

fund market also found a negative relationship between fee and performance. Dahlquist 

et al. (2000, p. 419) found that fee for Equity I funds as well as money market funds 

was significantly negatively related to performance, while no statistically significant 

relationship was found for Equity II funds and bond funds. More research on the 

Swedish market and for different types of mutual funds is needed to confirm results. 

Further, the large discount of mutual funds in the premium pension system has not been 

taken into account in previous studies of fee and performance in the Swedish market. 

Therefore it is interesting to investigate whether or not this rather large discount 

changes the results and also the relationship between fees and performance. Given that 

many previous studies, also on the European market, have revealed a negative 

relationship between fee and performance we expect the relationship between fees and 

performance for mutual funds in the premium pension system to be negative.   
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Studies have also examined the relationship between previous performance and mutual 

fund fees. Geranio & Zanotti (2005, p. 373) found that lagged returns have no 

relationship to the total expense ratio. Gil-Bazo & Ruiz verdú (2009, p. 2171) found a 

statistically significant negative relation between past performance and mutual fund 

fees, while Korkeamaki & Smythe (2004, p. 422) found a positive relationship. This 

indicates that results are not uniform and therefore it is still interesting to investigate if 

past performance has a relationship to the mutual fund fee that a particular fund extract. 

Mutual fund fee might depend on the expected performance and expected performance 

can be forecasted using prior performance. Mutual funds that performed well in the past 

might be expected to do so in the future as well; therefore they can charge higher fees. 

The finding of a positive relationship between previous year’s risk-adjusted return and 

expense ratio would indicates that mutual fund that performed better in the past year 

charge higher fees. Lagged performance has been included in studies in order to capture 

management ability (Korkeamaki & Smythe, 2004, p. 419). If mutual fund managers 

take advantage from previous year’s good performance by charging higher expenses 

funds with good performance in the past will charge higher fees than mutual funds with 

lower lagged performance.  

4.2 Size  
Mutual fund size is one of the most studied variables in mutual fund research. Despite 

this fact the relationship between size and performance continues to puzzle researchers 

(Ferreira et al., 2013, p. 497). Because of this the variable size is still interesting to 

study in order to try to reach consensus and to be able to draw conclusions about 

whether economies of scale exists among the mutual funds within the Swedish premium 

pension system in order to give implicit recommendations to individuals choosing 

mutual funds for their premium pension.  

There can be both advantages and disadvantages with investing into small and large 

mutual funds. Ferreira et al. (2013, p. 500) suggest that large mutual funds have certain 

advantages over smaller mutual funds, such as economies of scale. Larger funds can 

spread their fixed costs over a larger amount of assets. Grinblatt & Titman (1989, p. 

407) propose similar arguments when they state that smaller mutual funds have a 

disadvantage in the fact that they cannot take advantage of economies of scale and for 

instance have higher transaction costs. Further, Ferreira et al. (2013, p. 500) suggest that 

larger funds are exposed to certain investment opportunities that smaller funds are not, 

that they have more resources for research to find the most favorable securities and they 

are in a superior position to negotiate spreads since they trade larger volumes. 

Korkeamaki & Smythe (2004, p. 425) also suggest that larger mutual funds and mutual 

fund families have an advantage because of that they often can obtain better 

information. There is expected to be and positive relationship between size and 

performance for the mutual funds in the premium pension system if these theories hold 

true. 

There are also arguments suggesting that smaller mutual funds should perform better 

than larger ones. For instance Grinblatt and Titman (1989, p. 407) argue that small 

funds in fact have an advantage over larger mutual funds because of that smaller mutual 

funds can sell holdings without having a large effect on the securities prices. 

Korkeamaki & Smythe (2004, p. 425) similarly argue that large mutual funds have a 

disadvantage in the fact that they cannot take large positions in securities because of the 

advert price movements that will happen when they sell large holdings. The effect on 

prices can be due to for instance information asymmetry. Further, Korkeamaki & 
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Smythe (2004, p. 425) suggest that larger size leads to explicit indexing and inability to 

outperform smaller peers. There will be an inverse relationship between size and 

performance for the mutual funds in the premium pension system if these theories hold 

true. 

The empirical research in the area of risk-adjusted performance and size has not reached 

a consensus. Chen et al. (1992, p. 671) studied a sample of 93 mutual funds of different 

types in the US and found that size was significantly positively related to performance. 

Grinblatt & Titman (1989, p. 415) who studied 279 Equity mutual funds in the US 

during the years 1975-1984 concluded that smaller mutual funds, that is mutual funds 

with smaller net asset value, performed better than larger mutual funds, but not 

significantly so. Droms & Walker (1996, p. 415) on the other hand found a negative 

relationship between mutual funds size and performance when studying a smaller 

sample of US mutual funds, but the relationship was not significant. Chen et al. (2004) 

also studied the relationship between size and performance to determine if economies of 

scale exist in the money management industry. This study used a considerably larger 

sample than Grinblatt & Titman (1989) and also covered a longer time period. The 

study was the first to find strong evidence that mutual fund size in fact erode 

performance. The strongest evidence is found for mutual funds investing in small cap 

companies. Therefore Chen et al. (2004) suggest that liquidity is an important 

explanation to why smaller mutual funds perform better than larger mutual funds.  

Many studies have been conducted on US mutual funds and the relationship between 

size and performance. US mutual funds are much larger in terms of assets than mutual 

funds in other parts of the world (Ferreira et al. 2013, p. 501). This makes it interesting 

to study the relationship between mutual fund size and performance in a Swedish 

context since this there is reason to believe that the results might differ from previously 

studies conducted on US mutual funds. Dahlquist et al. (2000, p. 10) is one of the few 

who tested the relationship between size and performance in the Swedish market. This 

study found that size is significantly positively related to performance for money market 

funds and there is also an indication of a weak positive relation between size and 

performance for bond funds. On the other hand, the same authors found a strong 

negative relationship between size and performance of equity II funds. These results 

imply that there are also differences between mutual fund types when it comes to size 

and performance. Because of this fact, this study will test the relationship between size 

and performance for different fund types in a Swedish context. Other studies conducted 

on the relationship between size and performance of mutual fund outside of US is for 

instance Ferreira et al (2013, p. 518) who found evidence of diminishing returns to scale 

for US mutual funds, but the relationship is reversed for mutual funds outside of the US. 

This evidence on the existence of economies of scale outside of US is in line with Otten 

& Bams (2002) who found that there is a positive relationship between size and 

performance in the European market. The same overall result were found on the Finish 

mutual fund market by Korkeamaki & Smythe (2004, p. 437). However, Chan et al. 

(2009, p. 94) who studied the Australian market between 1998-2001 found that size 

detracts from performance and that diseconomies of scale exists in the Australian 

mutual fund industry, which suggests that results are contradictory also for markets 

outside of the US. 

If economies of scale exist in the mutual fund industry one would expect to observe a 

negative relationship between mutual fund expense ratio and size. As is evident from 

table 3 most studies investigating this relationship found a negative association between 



29 

 

expense ratio and size and thus concluded that economies of scale is present in the 

mutual fund industry (See for instance Chance & Ferris, 1991; Dellva & Olson, 1998; 

Ferris & Chance, 1987; Gil-Bazo & Ruiz Verdú, 2009; Lesseig et al., 2002; Malhotra & 

McLeod, 1997; McLeod & Malhotra, 1994; Tufano & Servick, 1997;). Many of these 

studies were conducted on US mutual fund data. Studies outside of US include for 

instance Geranio & Zanotti (2005) who studied what determined expense ratios in the 

Italian mutual fund market and found results in line with previous findings of 

economies of scale for mutual fund in the US market. Korkeamaki & Smythe (2004, p. 

423) found evidence of a positive relationship between size and expense ratio for the 

Finnish market, thus contradictory to previous studies, concluding that Finish mutual 

funds do not pass on the benefits of scale economics to investors.  

4.3 Age  
One can argue both for a positive and a negative relationship between age and 

performance. When it comes to age and performance researcher have for instance 

argued that younger mutual funds might be more flexible and adaptable. Younger 

mutual funds also have a greater pressure to achieve good performance in order to 

survive (Ferreira et al., 2013, p. 502). Korkeamaki & Smythe (2004, p. 426) argue that 

mutual funds that are older have more lightly had good performance in the past. This 

good past performance might however make the mutual fund perform less well in the 

future since the mutual fund managers might feel that they do not have to put in an 

effort to achieve a good performance. This would suggest that there should be a 

negative relation between age and performance. If these theories were correct we would 

expect to reveal a negative relationship between age and performance for the mutual 

funds that are available in the premium pension system.  

On the other hand, younger mutual funds might suffer from greater costs in the start-up 

face. Further on new mutual funds might lack some of the knowledge and experience 

that old mutual funds have gathered during the years (Ferreira et al., 2013, p. 502). 

According to Ferreira et al. (2013, p. 502) a mutual fund’s age is in a sense a measure of 

the mutual fund managers ability. This can be interpreted as older mutual funds have 

survived because of the fact that they have performed better, suggesting that age should 

be positively related to performance. These theories can as well be applied to the mutual 

funds in the premium pension system and if these theories were supported we would 

expect to observe a positive relationship between age and performance. 

Few studies seem to have found convincing empirical evidence of a relationship 

between age and performance. Ferreira et al. (2013, p. 493) studied mutual fund age, as 

measured by the number of years since the launch date, related to performance. The 

study found no significant relationship for age and performance for mutual funds within 

the US. However, outside of US Ferreira et al. (2013, p. 502) find that there is evidence 

of a negative relationship between age and performance. Otten and Bams (2002, p. 98) 

who studied mutual fund characteristics for funds in European countries France, 

Germany, Netherlands and the UK found that younger mutual funds tend to perform 

better than older mutual funds. A statistically significant negative relation between risk-

adjusted performance and age was however only found for two out of the four studied 

countries. Similar results were found by Chen et al. (2004, p. 1287) who found that age 

and risk-adjusted return is negatively correlated, but the finding was not statistically 

significant. Korkeamaki & Smythe (2004, p. 432) find in their study of the Finnish 

market that older mutual funds are poorer investment choices since older funds have 

higher fee than younger mutual funds without producing any superior return. Generally 



30 

 

studies seem to have found a negative relationship between age and performance. 

Because of that most studies have concluded that a negative relationship exist between 

age and performance there is reason to expect that new mutual funds will perform better 

than old mutual funds in the premium pension system.  

As evident from table 3, many studies found that older mutual funds offer lower 

expense ratios (see for instance Chance & Ferris, 1991; Dellva & Olson, 1998; Ferris & 

Chance, 1987; Gil-Bazo & Ruiz-Verú, 2009; Latzko, 1999; Lesseig et al., 2002; 

Malhotra & McLeod, 1997; Mcleod & Malhotra, 1994). Ferris & Chance (1987) found 

a negative and significant relationship between mutual funds expense ratio and age 

when studying mutual funds for the year 1984. However the relationship was not 

significant for 1985. Ferris & Chance (1987, p. 1079) proposed that older mutual fund 

can operate more efficiently due to a learning-curve and therefore older funds would 

have lower expense ratios. For this theory to apply one would expect a negative 

relationship between age and expense ratio in the premium pension systems. On the 

Italian mutual fund market Geranio & Zanotti (2005, p. 373), contrary to many US 

studies, did not find a significant relationship between expense ratio and the age of the 

mutual fund. The positive, but non-significant relationship, found by Geranio & Zanotti 

(2005, p. 373) was explained by the fact that the oldest mutual funds in the Italian 

market are governed by Italian banks and these banks have a “natural captive market” 

and are therefore not forced to reduce expenses as competition increases. Similarly a 

positive relationship was found by Korkeamaki & Smythe (2004, p. 423) who explained 

their finding with the fact that investors may be paying more for superior management 

if older mutual funds have better performance.  

4.4 Active management  
Researchers have debated whether actively managed mutual funds can outperform the 

market for a long time beginning from Jensen (1968). There are still some 

contradictions within the research field but the main view is that actively managed 

mutual funds on average underperform market indexes, or in other words, passively 

managed mutual funds (Wermers, 2000, p. 1655). Haslem et al. (2007, p. 32) state that 

because of the fact that the competition in the mutual fund industry is low, costs and 

expenses tend to be high especially for actively managed funds. This suggests that 

active or passive management is an important determining factor of the fee for a mutual 

fund. Mutual funds with a passive management strategy, also known as index funds, 

tend to have lower fees than actively managed mutual funds on average. This is because 

actively managed funds require more research and analysis of which securities to invest 

into (Hård af Segerstad & Pettersson, 2012, p. 4).  

Management strategy is considered to be an important determinant of mutual fund fee. 

Active management requires more effort and therefore also more resources. This should 

result in actively managed mutual funds having larger expense ratios than passively 

managed mutual funds. When investing into an index fund the investor knows what can 

be expected. The return of the fund will be similar to the index that the mutual fund has 

chosen as a benchmark index. On the other hand, if the investor would like the chance 

to receive a better return than the market an active fund needs to be chosen. When 

investing into an actively managed mutual fund the investor always runs the risk of 

receiving a return that is below the return of an index (Hård af Segerstad & Pettersson, 

2016, p. 12-13). Cremers & Petajisto (2009, p. 3332) studied the relation between active 

management, as measured by tracking error (TE), and found that there was a negative 

association between active management and risk-adjusted performance.   
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 4.5 Empirical findings – Summary 

 Table 2. Previous studies – Relationship between performance and characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Neg and Pos translates as negative or positive relationship between the characteristic and risk-adjusted performance. *, **, *** indicate statistical significance at the 10%, 5%, 

and 1% levels. Gil-Bazo & Ruiz-Verdú (2009) use the risk-adjusted return before fee. Dashes separate the results for different fund types and countries.  

 

Author (Year) Sample Period 

Sample 

size Mutual fund type  Country  Fee Size Age 

Active 

management 

Flam & Vestman (2014) 1999-2009 115 Equity  Sweden Neg       

Ferreira et al. (2013) 1997-2007 

 

16 316 Equity  US/Worldwide Neg/Neg Neg*/Pos* Neg/Neg* 

 
Chan et al. (2009) 1998-2001 34 Equity  Australia  

 

Neg*** 

  
Cremers & Petajisto (2009) 1980-2003 2 647 Equity  US 

   
Neg* 

Gil-Bazo & Ruiz-verdú (2009) 1961-2005 3 109 Equity  US Neg*** 

   
Korkeamaki & Smythe (2004) 1993-2000 134 Equity/Bond/Balanced Finland Pos/Neg/Pos*** Pos**/Neg/Pos*** Pos/Pos/Neg 

 
Chen et al. (2004) 1962-1999 741 Equity  US Neg  Neg** Neg 

 
Otten & Bams (2002) 1991-1998 506 Equity  France/Germany/ Neg/Neg***/ Pos***/Pos**/ Neg/Neg**/ 

 

    

Netherlands/UK Neg**/Neg** Pos**/Pos*** Neg/Neg*** 

 

         
Wemers (2000) 1962-1997 1 788 Equity  US Pos*** 

   
Dahlquist et al. (2000) 1993-1997 210 Equity I/Equity II/ Sweden Neg*/Neg/ Neg/Neg*/ 

  
   

Bonds/Money market  
 

Neg/Neg* Pos/Pos* 
  

         
Carhart (1997) 1962-1993 1 892 Equity  US Neg*** 

   
Droms & Walker (1996) 1971-1990 151 Equity  US Pos*** Pos    

  
Grinblatt & Titman (1994) 1975-1984 279 Equity  US Neg Neg 

  
Chen et al. (1992) 1977-1984 93 Maximum capital gain/  US Pos*** Pos*** 

  

   

Growth/Growth income/  

           Balanced/Income            



 

 

 

3
2 

Table 3. Previous studies – Relationship between fee and characteristics  

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

Neg and Pos translates as negative or positive relationship between the characteristics and fee. *, **, *** indicate statistical significance at the 10%, 5%, and 1% levels. Gil-Bazo & 

Ruiz-Verdú (2009) use the risk-adjusted return before fee. Dashes separate the results for different fund types and countries.  

Author (Year) Period 

Sample 

size Mutual fund type Country  

Risk-adjusted 

return (lagged) Size Age 

Active 

management 

Cremers & Petajisto (2009) 1980-2003 2 647 Equity  US 
   

Pos 

Gil-Bazo & Ruiz verdú (2009) 1961-2005 3 109 Equity  US Neg*** Neg*** Neg*** 
 

Geranio & Zanotti (2005) 1999-2002 1 958 Equity/Bond Italy Neg Neg*** Pos 
 

Korkeamaki & Smythe (2004) 1993-2000 134 Equity/Bond/Balanced Finland Pos* Pos* Pos*** 
 

Lesseig et al. (2000) 1997 3 861 Equity/Bond US 
 

Neg*** Neg** 
 

Tufano & Sevick (1997) 1992 

 

1 430 Bond/Money market/ US 
 

Neg*** Pos*** 
 

  

 Municipal bond/International/ 

     
  

 Specialty 
     

Malhotra & McLeod (1997)  1992-1993 

 

Equity/Bond US 

 

Neg***/Neg*** Neg***/Neg*** 

 

Latzko (1999) 1997 2 610 Equity/Bond US 

 

Neg*** 

  

Dellva & Olson  (1998) 1987-1992 568 Equity US 

 

Neg*** Neg*** 

 

Malhotra  & McLeod (1994) 1988-1991 

 

 
Equity US 

 

Neg*** Neg*** 

 

Ferris & Chance (1991) 1985-1988 

 

 
Equity US 

 

Neg* Neg 

 

Ferris & Chance (1987) 1984/1985 306/292 Equity  US   Neg***/Neg*** Neg***/Neg*** 
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5. Methods & data 

5.1 Data gathering and sample 
The very base for conducting a quantitative study is the data. The data in this study 

consists of secondary data. The purpose of this study to investigate the relationship 

between both mutual fund performance and mutual funds fee and different 

characteristics for mutual funds in the premium pension system. The population in this 

study is all mutual funds in the premium pension system. Our sample consists of a total 

sample of the population during our sample period. All mutual funds that existed within 

the frame of the premium pension system from 2004-2016 were included into the 

sample of this study. Generally a large sample results in more precise results. Decisions 

regarding how large a sample should be are based on how large sampling error the 

researcher is prepared to accept (Bryman, 2011, p. 191). By including all mutual funds 

that have existed in the Premium Pension system during the time 2004 to 2016 the 

sampling error is minimized and the obtained results should be fully representable for 

the population.  

 

The Swedish fund market developed a lot after the introduction of the premium pension 

in 2000 and the time after the introduction of the system up until today have been a 

turbulent period for financial markets (Fondbolagens förening, 2016, p. 5). It would 

therefore be optimal to use data from 2000 until today. However, since the discount 

model for the premium pension system changed in 2003 it is not possible to adjust the 

performance before the year 2004 to reflect the discount, since the discounts were not 

fully returned to investors in the same way (F. Andersson, personal communication, 

February 28, 2017). This results in that this study will include data from 2004 to 2016. 

By including data from 2004-2016 this study will still capture the long-term trends of 

the data as well as general trends in the financial market.  

The mutual fund data has been collected though the Swedish Pension Agency’s website 

and via internal sources at the Pension Agency. Data on daily net assets values (NAV), 

fees before discount, fees after discount, category, currency and whether the mutual 

fund has a performance based fee or not have all been collected from the Swedish 

Pension Agency website and internal sources at the agency. Discounts have been 

calculated using data originating from the Swedish Pension Agency. The majority of 

data used in this study has the advantage of being register based. Register based data is 

data contained in records kept by for instance government agencies (SND, n.d.). Data 

from the Swedish Pension Agency is considered trustworthy since it is has been 

collected by a Swedish authority. The correctness of suspicious observations has, 

however, still been confirmed with the Pension Agency to further ensure 

trustworthiness of the data.    

To be able to calculate the risk-adjusted return for mutual funds in our sample the 

factors included in the Carhart 4-factor model were needed. Daily data on these factors 

have been collected from AQR, which is a global investment management firm. On the 

AQR website the daily factors included in the Carhart 4-factor model are updated and 

extended monthly (AQR, 2016). The data set include calculated daily SMB-factor, 

HML-factor and MOM-factor for Sweden as well as for a global aggregate equity 

portfolio (AQR, 2016). The best alternative had undoubtedly been to calculate the 

factors by ourselves, but this has not been possible due to the limited time and resources 

at hand. It has been realized and considered that the factors collected from the AQR 

database could be a potential source of misleading results in our study. Andrea Frazzini 
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is a recognized researcher and the CEO of AQR Capital Management LLC and he holds 

a PhD in economics from Yale University (Frazzini, n.d.). The equity factors collected 

from AQR have been used in several previous studies (such as for instance Asness and 

Frazzini, 2013 and Dahlquist et al., 2017). Considering this, the information provided 

by AQR and the data provided in Fazzini's own database is regarded as highly 

trustworthy. For detail information regarding calculations of the factors see appendix 1. 

Thomson Reuters Data stream, Eikon and the Lipper database have been used for 

collecting data on the variable launch date. Eikon has been used to evaluate whether a 

particular mutual funds could be considered actively or passively managed. 

Complementary data on whether a mutual fund can be considered passively or actively 

managed have been collected from Morningstar. Morningstar publish objective and 

reliable information about Swedish and foreign mutual funds (Morningstar, n.d.b ). 

Therefore Morningstar is considered a trustworthy and objective source. Thomson 

Reuters Data Stream, Lipper database and Eikon are well known and used source for 

collecting financial data. The Indices used in the factor models are: the MSCI World 

investable index, Six Portfolio Return Index (SIXPRX), OMSDTOT and 1 month 

STIBOR. All of the indices have been collected from data stream. Other scientific 

research conducted on the subject of mutual funds has collected data from these sources 

(see for instance Dahlquist et al., 2015). To further ensure the trustworthiness of the 

data used in this study samples of data have been compared between different sources. 

Data of the total net assets (TNA) of mutual funds in the sample have been gathered 

from Finansinspektionen (FI). Data originating from Finansinspektionen is considered 

trustworthy since Finansinspektionen is a Swedish government agency.  

5.2 Survivorship Bias  
Survivorship bias is particularly important to consider in studies of mutual funds. If 

mutual funds that have failed during the sample period are not included in the sample 

the average performance will be considerably better than if these mutual funds had been 

included in the sample. In other words, excluding mutual funds that have been failing or 

merged with other mutual funds, due to for instance bad performance will affect the 

average return and results in survivorship bias. This will cause the average returns for 

the mutual funds in the sample to be a reflection of only the long-term survivors and 

will hence not give a fair picture of reality (Bodie et al., 2011, p. 440). 

A list has been accessed from the Pension Agency of all mutual funds that existed in the 

premium pension system during our sample period. This study will eliminate the 

problem of survivorship bias by including all mutual funds that existed in the premium 

pension system between 2004 and 2016. It is reasonable to believe that mutual funds 

that have been taken out of the premium pension system have performed less well than 

mutual funds that are still active in the system. Hence, not including the mutual funds 

that have been taken out of the system would result in biased performance estimates.   

Mutual funds that only existed for a limited amount of time, not for the entire sample 

period, in the premium pension system will still be included into the sample of this 

study. Since all these mutual funds will be included in the study this study will be free 

from survivorship bias. 

5.3 Variables 
Table 4 displays a summary of the characteristics of the mutual funds in the sample of 

all funds in the premium pension system, as well as for the separate samples of equity 

funds, bond funds, balanced funds and generation funds. From this table it is evident 
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that equity funds have the highest fees after discount and also the highest discounts out 

of all the fund types. Generation funds have the lowest fees after discount and also the 

lowest discounts. Balanced funds have the largest average net assets during the sample 

period. The average launch date is similar for the different types of mutual funds.  

 

Table 4. Individual fund characteristics 

  
  

  
Fund category 

Number of 

funds 
Fee after 

discount TNA Launch date Discount 

Equity 1056 0.76 2820 1999 1 

  
(0.67) (779) (1999) (1.08) 

      Bond 237 0.41 2430 1999 0.46 

  
(0.34) (949) (1999) (0.36) 

      Balanced 159 0.61 3760 2001 0.91 

  
(0.56) (1100) (2000) (0.91) 

      Generation 45 0.25 3610 2000 0.29 

  
(0,22) (1400) (2000) (0.27) 

      All 1497 0.67 2870 1999 0.88 

    (0.61) (874) (1999) (0.93) 
This table shows characteristics for the sample of funds from 2004-2016. N refers to the total number of mutual 

funds in the sample. The table contains means and medians (in parenthesis). Fee after discount is the average fee 

charged annually within the premium pension system during the sample period for each fund type given in 

percentage. TNA refers to the average total net assets in (million SEK) during the sample period for each fund 

type. Launch date is the average year in which the mutual funds in the sample were launched for each fund type. 

Discount is the average annual reduction of the fee that is offered within the premium pension system over the 

sample period for each mutual fund type given in percentage. 

 

5.3.1 Daily return 
In order to calculate the risk-adjusted performance the daily return first have to be 

calculated. This study is based on daily return data. Net assets value is the price of a 

mutual fund. The net asset value is the value of a mutual fund after costs and liabilities 

have been deducted, divided by the total shares in the fund. The net asset value for a 

fund is set every day that the mutual fund is open for trading (Pensionsmyndigheten, 

2017b). The daily net asset values (NAV) were already adjusted for dividends when 

received from the Pension Agency. The mutual fund management company charges the 

fee before discount with 1/365 each day. Therefore the fee before the discount is already 

deducted from the daily NAV (Rasmus Bjälkeson, personal communication, March 3, 

2017). The discount was not included in the NAV. When calculating the returns from 

these NAV the return as it would be outside of the premium pension system was 

obtained. All NAV are denoted in Swedish crowns and are the average of the buy and 

sell price translated to SEK.  

Daily returns were calculated from the daily NAV data according to equation 4, where t 

denotes day and i denote a particular mutual fund: 
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                (4) 

Further description on how the risk-adjusted returns were estimated and how the risk-

adjusted return was adjusted to reflect the discount in the premium pension system is 

given in section 5.9.1.  

5.3.2 Fee before discount 
The Pensions Agency refers to the fee before discount as total expense ratio (TER). 

TER contains all fixed and variable fees, except for trading costs. TER is the fee that a 

mutual fund charges in the open market (outside of the premium pension system) 

(Pensionsmyndigheten, 2017b). TER is an international measure of the total fee that 

mutual funds charge and is quoted as a percentage of the average total assets of a mutual 

fund (Pensionsmynidgheten, n.d.). TER is a measure that is expected to disappear from 

the market (Pensionsmyndigheten, 2017b). Despite this, the Pension Agency still use 

TER when referring to the fee before discount. TER has already been removed as a 

measure of expenses in the open market. Ongoing charges replaced TER as a measure 

of expenses in 2012. Ongoing charges is a standardize measure with the purpose to 

compare costs of mutual funds in Europe. Ongoing charges contain all cost except 

trading costs and performance based fees (Fondbolagens förening, n.d.b). Ongoing 

charges are measured in percentage of assets invested and the fund management 

company charge ongoing charges with 1/365 per day (Hård af Segerstad, 2012, p. 5). 

The fee that a mutual fund charges is, for example, supposed to cover expenses for 

administration, information for investors, analysis of the market and companies, 

supervision, marketing and distribution (Hård af Segerstad, 2012, p. 5). In this study fee 

before discount is mainly used to estimate the size of the discounts for mutual funds that 

are given within the premium pension system.  

5.3.3 Fee after discount 
Fee after discount (FEE_A_DISCOUNT) is the fee that individuals in the premium 

pension actually pay and it is the fee that is mainly used in this study. Fee after discount 

is the fee that remains after the discount that is offered within premium pension system 

is deducted. Fee after discount in the premium pension system is calculated by taking 

the ongoing charges plus performance dependent fee (if the mutual fund has 

performance dependent fee) minus the discount in the premium pension system. Fee 

after discount is measured in percentage of assets invested and is reported on an annual 

basis (Pensionsmyndigheten, 2017b). Equation 5 shows how the Pension Agency 

estimates the fee after discount. 

 

                                                                (5) 

 

Since the mutual fund companies sometimes report several different fees before 

discount in a year to the Pension Agency the dataset that was received from the Pension 

Agency contained several different fees before discount and fees after discount for the 

same fund and in a given year. After consultation with the pension agency we were 

advised to use the fee before discount and the fee after discount that was last reported 

for a given year. We are aware that this is a simplification of reality since in reality, for 

instance, one fee can be charged the first quarter and another fee in the next quarter and 

so on.  
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Fees before and after discount do not include costs that the mutual fund have had for 

buying and selling securities (trading costs) (Pensionsmyndigheten, n.d.). It would be 

ideal if trading costs could have been included into the measure of expenses in this 

study. Trading costs of mutual fund can be accessed via the individual annual reports of 

mutual funds. We are aware of that including trading costs could potentially alter the 

results of this study. However, since this type of cost is considered too time consuming 

to collect this study will not include trading costs into the measure of expense.   

In the data with the fees provided by the Pension Agency the fee before discount and the 

fee after discount had to be matched to the correct year. As an example, the fees that 

were dated 2003 in the data set were actually the fees that were used during year 2004 

and so on. The Pension Agency is always billing the previous year’s fees (F. Andersson, 

Personal communication, 21 March, 2017). The fees before and after discount dated 

2003 were matched to the return data for year 2004 and so on for all subsequent years. 

5.3.4 Discount 
As stated before, the Pension Agency requires that mutual funds within the premium 

pension should leave a discount on their fee. The fees within the premium pension 

system are therefore lower than the fees that mutual funds charge outside of the system 

(Pensionsmyndigheten, 2017b).   

The fee discount within the premium pension system depends on the total amount of 

capital invested in the fund company by the Pension Agency as well as the gross fee. 

The discount model that is active within the premium pension system today is illustrated 

in Figure 4. In the very beginning of the launch of the premium pension system many 

modifications and adjustments to the discount model were made (R. Bjälkeson, personal 

communication, April 13, 2017). The latest modification of the discount model was 

conducted in January 2015. Before the 2015 modification the calculation method of the 

discount has been rather unchanged during at least 10 years (R. Bjälkeson, personal 

communication, April 13, 2017). The 2015 modification (‘total discount of gross fee 

above upper limit’, as seen in Figure 4) require that no mutual fund in the system is 

allowed to charge a mutual fund fee higher than 0.89% after the discount. This 

maximum fee of 0.89% is applicable to equity funds. For interest or bond funds the 

maximum fee is 0.42% and for generation funds and balanced funds the fee is limited to 

0.62%. This reformation of the discount model has contributed to lower costs for the 

savers (Pensionsmyndigheten, 2015a, p. 38).  

 

The size of the discount for each mutual fund could not be directly accessed from the 

Pension Agency, but had to be estimated using the fee before and after discount. In 

2004 (for fees dated 2003) the Pension Agency changed the method of how the discount 

would be distributed back to investors within the system. Before 2004 only a part of the 

discount was given back individually and the rest was distributed collectively (F. 

Andersson, personal communication, February 28, 2017). Because of this discounts 

could not be estimated prior to 2004 in this study. The approximate discount for a 

particular mutual fund within the premium pension system for a given year can be 

estimated in the same manner starting from 2004 (fees dated 2003) until today. 

According to Fredrik Andersson (personal communication, February 28, 2017) who is a 

fund relation manager at the Pension Agency the annual discount can be calculated and 

approximated with Equation 6 where i denote a particular mutual fund and t denotes the 

year: 
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                                      (6) 

 

Equation 6 was used in this study to calculate the annual discount for a particular 

mutual fund in a given year. This is a simplified approximation of reality. The discount 

is in reality calculated quarterly for all days in the period by the Pension Agency. The 

Pension Agency returns the discount to every individual based on every individual's 

personal choice of mutual funds in a given year. The payback of the discount to each 

individual takes place in May the year after the fee has been charged. As an example, in 

May 2017 the discount for 2016 is returned to the individuals. The discount is 

distributed back in terms of new shares in the mutual funds already chosen by the 

individual (Pensionsmyndigheten, 2017b). The estimated discounts using equation 6 

were added back to the risk-adjusted performance of the mutual funds in the sample to 

reflect the actual investor experience in the premium pension system. Further 

description of this procedure is given in section 5.9.2.  

 

Figure 4. Illustration of the discount model within the premium pension system today  

Source: Pensionsmyndigheten (2015c). 

 
5.3.5 Size 
The variable size is measured by the total net assets (TNA) under management. In this 

study total net assets for a given mutual fund are the total net assets at the end of the 

same year (TNA_LN). Total net assets are the funds total assets base minus fees and 

expenses (Morningstar, n.d.c). Net assets are useful in measuring the size and popularity 

of a mutual fund (Morningstar, n.d.d). The data originates from Finansinspektionen 

(FI). The data from Finansinspektionen (FI) was matched to the data of the mutual 

funds in the premium pension system using the ISIN-codes. It is common that studies 

are using the natural logarithm of the total net assets because it is easier to process the 

data and it facilitates interpretation of the results. For instance Gil-Bazo and Ruiz-Verdú 

(2009, p. 2170) define the size as the logarithm of the year-end total net asset value. 

Part of the
gross fee that 
is paid back to 
the Pension Agency

Part of the fee 
that the mutual fund 
company can keep

0%

100%

No discount below 
the lower limit

Lower limit: 
0.15% - Equity funds
0.15% - Other funds
0.10% - Bond funds

65-90%

Variation of discount of the gross 
fee between the lower and the 
upper limit

10-35%

Level of discount based on the 
total investments of the Pension 
Agency at the fund company: 
0-1000 million SEK = 65%
1000-5000 million SEK = 75%
5000-10000 million SEK = 85%
10000 million SEK = 90%

100%

Total discount of gross fee 
above the upper limit

0%

Lower limit: 
2.25% - Equity funds
1.50% - Other funds
1.00% - Bond funds
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Further on, the natural logarithm of the variable TNA is used in many previous studies 

that investigate size and fees since this relationship is assumed to be non-linear (see for 

instance Geranio & Zanotti, 2005, p. 371; Malhotra & McLeod, 1997, p. 183). In this 

study the variable size is measured by taking the natural logarithm of the total net assets 

in order to facilitate interpretation of the results and in order for the results to be more 

comparable to previous studies.  

5.3.6 Launch date  
In previous studies the variable age is often measured by a funds age in number of 

years. Further on, in previous research, especially research investigating the relationship 

between age and mutual fund fee, the natural logarithm of the age in number of years 

have been used  since there might not be a linear relationship between age and expense 

ratio (Geranio & Zanotti, 2005, p.371). However, in this study, how old a mutual fund 

is, is measured by the launch date of a particular mutual fund (LAUNCHDATE). This 

variable tells us when the mutual fund was first launched outside of the premium 

pension system. The launch date of the mutual funds has been gathered from Thomson 

Reuters Lipper database.  

5.3.7 Active and passive management 
Another variable that will be utilized in the study is whether the mutual fund is actively 

or passively managed (ACTIVE). Passive management is replication of an index. One 

can define active management as a deviation from passive management (Cremer & 

Petajisto, 2009, p. 3334). An actively managed fund is a fund where the manager of the 

fund is actively searching for securities to buy on the market. A passively managed 

mutual fund just follows its benchmark index by buying the same securities that makes 

up the reference index.     

There are several ways of determining if a mutual fund can be considered passive or 

actively managed. Traditionally active management has been measured by the tracking 

error volatility (TEV) (Cremers & Petajisto, 2009, p. 3330). Tracking error is often 

defined as the standard deviation of the difference between a mutual funds return and its 

benchmark index returns (Cremers & Petajisto, 2009, p. 3334). Another, more profound 

way of measuring active portfolio is via the measure active share, which was first 

introduced by Cremers & Petajisto (2009, p. 3335). When calculating the measure 

active share one compares the holdings of a mutual fund to the holdings of the mutual 

funds benchmark index (Cremers & Petajisto, 2009, p. 3335). The more a mutual fund 

deviates from its index, the more active the fund is considered to be. 

It would be preferable to use active share or tracking error for measuring the degree of 

active management of the mutual funds that can be found in the premium pension 

system. The calculation of active share requires that the exact holdings of each mutual 

fund in the premium pension system are identified. Further, it would require that each of 

the mutual funds benchmark indices and the holdings of that index are identified. 

Therefore, calculating the active share and tracking error for all the mutual funds in the 

premium pension system is considered too time consuming and we do not have access 

to the necessary data, such as the exact holdings of every mutual fund in the premium 

pension system, to perform the calculations. Instead, whether the mutual fund is actively 

or passively managed, is measured by a dummy variable in this study, due to limited 

resources, access and time. Mutual funds in this study are counted as passive if they 

state that they only follow a given index. Passively managed mutual funds are denoted 

by the number 0. Mutual funds that did not specify that they only follow a particular 
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index or stated that they actively picked securities were naturally counted as actively 

managed mutual funds and were labeled 1. 

                  

                   

In our sample 62 mutual funds can be considered to be passively managed. 1352 mutual 

funds can be considered to be actively managed. 83 funds are missing data on this 

variable. Most mutual funds in the premium pension system can be considered to be 

actively managed. The fund types bond funds and balanced funds have only few 

passively managed funds and the fund type generation funds contain no passively 

managed funds. An overview of the distribution of active and passive funds in our 

sample is given in table 5.  

Even though a fund is actively managed the grade of activity can differ. Since this study 

measures whether a fund is actively or passively managed by including a binary 

variable this study does not account for the fact that the degree of activity can differ 

between mutual funds. Further on, it should be mentioned that the information on 

whether the fund is actively or passively managed has been collected at one point in 

time in this study. There is always the possibility that the management style of a fund 

has changed over time, this study does not account for this fact. We are aware of that 

both of these shortcomings could have been avoided if activity was measured using 

tracking error or active share. However measuring active and passive management using 

a dummy variable was the only available option for this study due to time and data 

access restrictions.   

 

Table 5. Distribution of active and passive mutual funds in the sample 

 

Active 

 

Passive 

  

Fund type N 

     

percentage    N 

   

percentage 

 
      Equity 949 94.43% 56 5.57% 

 Bond 224 99.56% 1 0.44% 

 Balanced  138 96.50% 5 3.50% 

 Generation 41 100% 0 0% 

 All 1352 95.62% 62 4.38% 

 
 
5.3.8 Performance dependent fee 
Performance dependent fee is another type of fee that is charged for some mutual funds. 

This particular fee depends on the mutual fund performance compared to the 

requirements set for the mutual fund. A common model is that the fee is 20% of the 

performance that is above the index that the fund is trying to beat 

(Pensionsmyndigheten, 2017b). Whether a mutual fund has a results dependent fee or 

not is indicated by a dummy variable in this study (PERFORMANCE_DEP). Mutual 

funds with non-performance dependent fees were denoted by the number 0. Mutual 

funds that have performance dependent fee were labeled 1. 
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This explanatory dummy variable is only included in the regression where the fee after 

discount serves as a dependent variable. In 2006 Finansinspektionen concluded that 

performance based fees are often difficult to understand for investors and the 

information concerning this type of fee given by the fund management companies is not 

always clear (Finansinspektionen, 2006, p. 26). The idea behind performance dependent 

fees is that it gives mutual fund manager’s incentives to strive for better performance. 

However, the performance dependent fees have been criticized for being excessive in 

relation to the performance and they have also been accused of being unfair (Lindmark, 

2006). It is therefore interesting to investigate if mutual funds that extract performance 

dependent fees charge higher or lower fees than funds with non-performance dependent 

fees within the premium pension system. An overview of the number of funds with 

performance dependent fee in the sample is given in table 6.  

 

Table 6. Distribution of funds with performance dependent fee in the sample 

 

Performance based fee 

 

 

Fund type N Percentage 

 

 

Equity 90 8.52% 

 

 

Bond 10 4.22% 

 

 

Balanced  27 16.98% 

 

 

Generation 0 0% 

 

 

All 127 8.48% 

 
 
5.3.9 Currency 
The variable CURRENCY functions as a control variable. Currency is controlled for 

using a set of binary variables. There are 7 different currencies occurring within the 

premium pension system, as is shown in table 7. This variable is included as a control 

variable since performance can be largely affected by exchange rates. If a mutual fund 

is denoted in another currency than SEK it can be affected by changes in exchange rates 

(Pensionsmyndigheten, 2016b). Data regarding which currency a mutual fund is 

denoted in was collected from the Pension Agency. To avoid the dummy variable trap 

the dummy variable for the first currency was omitted in the regressions.   

 

Table 7. Distribution of mutual funds in the sample per currency 

 

CHF EUR GBP JPY NOK SEK USD 

 Fund type N N N N N N N 

 Equity 2 294 26 23 45 427 239 

 Bond 3 78 8 0 5 116 27 

 Balanced 1 42 1 0 0 108 7 

 Generation 0 0 0 0 0 45 0 

 All 6 414 35 23 50 696 273 
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5.3.10 Category  
The variable CATEGORY functions as a control variable. What category a mutual fund 

belongs to is controlled for using a set of binary variables. In the premium pension 

system mutual funds are classified into 35 different categories based on their investment 

objectives. Including indicator variables on which category a fund belongs to is 

common to many other studies in the research field. The investment objective of a 

mutual fund is likely to produce differences in for instance expense ratios as suggested 

by Ferris & Chance (1987, p.1079). Fees and performance of mutual funds can differ 

depending on, for instance, if the mutual fund invests in domestic or foreign securities 

(Hård af Segerstad & Pettersson, 2012, p.4). For the full list of categories that mutual 

funds are divided into within the premium pension system, see appendix 2. To avoid the 

dummy variable trap the dummy variable for the first category was omitted in the 

regressions. 

5.3.11 Year 
In this study the variable YEAR is included as a dummy variable to control for a 

particular year. Including dummy variables for every year into the regression models 

help capture time-series trends in the data. Not including important explanatory 

variables in the regressions can cause omitted variables bias. Omitted variable bias 

results in that the effect that variables included into the regression model has on the 

dependent variable can be over- or understated (Greene, 2012, p. 96-98). If one fails to 

control for year effects one can pick up the influence of trends over time that have 

nothing to do with casual relationship. The year dummy variable will pick up variation 

in the outcome that is not attributed to the explanatory variables in the model. When 

running a fixed effects model one controls for individual fixed effects, but one does not 

control for time fixed effects. By including a binary variable for year we can control for 

time fixed effects. As can be seen in table 8 the number of mutual funds in our sample 

varies over time. The number of mutual funds in the premium pension system has 

increased over the years. To avoid the dummy variable trap the dummy variable for the 

first year was omitted from the regressions. 

 

Table 8. Number of funds in the sample per year 

 

Year  

                     

Number of funds 

  

Percentage 

 

 

2004 676 6.67% 

 

 

2005 698 6.89% 

 

 

2006 760 7.50% 

 

 

2007 774 7.64% 

 

 

2008 790 7.79% 

 

 

2009 785 7.74% 

 

 

2010 778 7.68% 

 

 

2011 761 7.51% 

 

 

2012 780 7.70% 

 

 

2013 823 8.12% 

 

 

2014 839 8.28% 

 

 

2015 833 8.22% 

 

 

2016 839 8.28% 

 

 

Total number of 

observations  10 136 100% 
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     5.4 Mutual fund types 
Fees and performance differs for different mutual fund types. Bond funds tend to have 

lower fees than for instance equity funds (Hård af Segerstad & Pettersson, 2012, p. 4). 

The purpose of this study is to investigate how the relationships between fee and other 

characteristics as well as performance and other characteristics differ between mutual 

fund types. In the premium pension system there is four different mutual fund types; 

equity funds, bond funds, balanced funds and generation funds. The full sample in this 

study consists of 1497 mutual funds. The sample includes 1056 equity funds, 237 bond 

funds, 159 balanced funds and 45 generation funds as can be seen In table 4, page 35. 

The sample of all funds will be analyzed using panel data regressions. To conclude how 

the relationships differs for different types of funds equity funds in the sample, the bond 

funds in the sample and the balanced funds in the sample will be analyzed separately. 

Since there were few generation fund in the sample these type of funds was not 

analyzed separately.  

5.5 Comparison index 
The mutual funds in the premium pension are diverse. Therefore the choice of 

benchmark indices becomes an important one. The choice of benchmark indices to 

include into the factor model is of great importance since it can largely affect the 

estimated alpha values. The indices used in this study are somewhat similar to the ones 

used by Dahlquist et al. (2015). SIXPRX (Six Portfolio Return Index) was used to 

represent the Swedish stock market. SIXPRX represents the average development of the 

Swedish stock market. This index was chosen because it includes dividends and it is 

adjusted for investment restrictions that exist for equity mutual funds that invest into 

Swedish stocks (Fondbolagens förening, n.d.c). 

MSCI world investable index was chosen as the benchmark index for global stock 

funds. This index is a common index to use for world stock funds. The index captures 

representation across 23 developed markets (MSCI, n.d.). Many mutual funds in the 

premium pension system use this index as their benchmark index. The collected index 

includes reinvested dividends. 

The bond index OMRXTOT has been collected from Thomson Reuters Datastream with 

the purpose to serve as a benchmark index for bond funds. In Thomson Reuters Eikon 

Datastream all indices is given a code. The code for OMRX Total index is SDOMTOT. 

OMRX Total stands for Total Market Index. This index contains Swedish treasury bills, 

Swedish nominal treasury bonds and Swedish mortgage bonds issued by Stadshypotek 

AB (Nasdaq OMX, 2010, p. 3). 

5.6 Risk free rate 
Since this study is conducted from a Swedish perspective excess returns were computed 

by subtracting STIBOR 1 month from the benchmark indices. This is in line with 

previous studies conducted on the Swedish market, and within the premium pension 

system such as for instance Dahlquist et al. (2017, p. 877). Since our data is daily it 

might have been preferable to use a daily rate as the risk-free rate. However, since the 

interest rate is at generally low levels we do not believe the fact that the risk-free rate is 

monthly to affect our results to a large extent. STIBOR 1 month is quoted as a simple 

annual rate. To obtain the daily risk-free rate the simple annual rate in percentage for a 

particular day was divided by          . This calculation is made in accordance with 
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the calculation principles for the Swedish money- and bond market (Swedish securities 

dealers association, 2011).  

5.7 AQR factors 

In the factor models used to calculate the risk-adjusted returns the SMB, HML and 

MOM factors, as introduced by Fama & French (1993) and Carhart (1997), were 

needed. All return data used in this study is denoted in Swedish crowns (SEK). Since 

the global and Swedish SMB, HML and MOM factors provided by AQR were 

calculated in USD, the return factors had to be translated to SEK in order to be used for 

estimating the risk-adjusted return in this study. The factors were translated using a 

daily foreign exchange spot index (USD/SEK) collected from Thomson Reuters Data 

stream. After the global and the Swedish factors had been translated they were matched 

to the daily net assets value data received from the Pension Agency. The two data sets 

were matched on dates.  

5.8 Matching of datasets 
The data used in this study consisted of several sheets of data and these data sets had to 

be matched to each other. The data sets including the daily dividend adjusted net asset 

values (NAV) for each year for the mutual funds in PPS were matched to the data sets 

including the fee data. Other variables were matched to this data set. Every fund within 

the premium pension system is assigned a specific ID-number. The specific number for 

a mutual fund within the premium pension system as well as the ISIN-code have been 

use to match the different datasets. ISIN-codes were used to match the data originating 

from the Finansinspektionen to the data originating from the Pension Agency. The 

matching of the datasets was conducted mainly in Excel. After matching the data sets 

the data was transferred to Stata where the risk-adjusted returns were calculated and 

other statistical analysis was performed. 

5.9 Data Analysis  
Similarly to other studies in the research field this study follows a quantitative research 

strategy. Panel data is data that have repeated observations for one and the same units 

and is collected over a number of periods (Verbeek, 2004, p. 341). This is the type of 

data that was available from the Pension Agency and therefore it is the kind of data that 

this study is based on. This study includes data on several different mutual funds over 

several years. The data material in this study is quantifiable and therefore it can be used 

in regressions and in other statistical analyzes. The data in this study will be analyzed 

using panel data regressions. Panel regressions will be run separately for the sample of 

equity funds, bond funds and balanced funds as well as for the sample of all funds in 

order to answer the research questions set up in this study. This study is testing different 

hypotheses that have been formed from previous theory and research. The statistical 

program Stata has been used to calculate risk-adjusted returns and for further analysis of 

the data. When data is collected with repeated observations on the same unit more 

realistic models can be estimated compared to if data is collected for a single-cross 

section or a single time series (Verbeek, 2004, p. 341). One negative aspect with using 

panel data is the fact that it often suffers from missing observations (Verbeek, 2004, p. 

341). The data set used in this study suffers from some missing observations. However, 

the explanatory variable varies over two dimensions, time and individual units, which 

still makes panel data more accurate than data from other sources, such as cross-

sectional or time series data sets. Panel data sets are typically larger than cross-sectional 

or time series data sets, which results in that estimates based on panel data is often more 

accurate (Verbeek, 2004, p. 343).  
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Omitted variable bias occurs when important explanatory variables are excluded in a 

model and the model than over or understates the explanatory factor of the variables 

actually included in the model (Greene, 2012, p. 259). Panel data can reduce the effects 

of omitted variables bias (Verbeek, 2004, p. 343). This study includes control variables, 

such as category, currency and year, which are variables that have been found to have 

an association to the dependent variables, in order to reduce missing variable bias. This 

study includes the most common variables. Some variables that have been found to be 

associated to fees and performance of mutual funds in previous research have however 

been left out in this study due to limited data access and time such as for instance fund 

inflow and fund turnover. Also the risk of a mutual fund should according to theory not 

have a relation to risk-adjusted return; however risk might have a relation to the fee. 

This has not been considered in this study. On the other hand, when including too many 

explanatory variables into a regression model one runs the danger of over fitting the 

regression model. Inclusion of irrelevant variables can result in reduced precision of the 

estimates (Greene, 2012, p. 98).   

There are numerous reasons as to why empirical panel data sets are often incomplete 

(Verbeek, 2004, p. 343). Reasons for missing data in this study might be, for instance, 

that the mutual fund companies have not reported the variable to the Pension Agency 

for a particular year. One option of how to handle missing data is to omit any unit from 

the panel that has incomplete data and to work with the units that have complete data 

only (Verbeek, 2004, p. 381). The second option is to use an unbalanced panel, which is 

using all units even though data is not observable for all periods T for the individual 

(Veerbeek, 2004, p. 381). This study is based on unbalanced panel data. Some mutual 

funds in the sample are missing data for some years for some variables. When using all 

units even though they might miss some data in one period one runs the danger of 

getting a selection bias. If the data is unobservable for one and the same reason, and not 

randomly, for all units then the results might suffer from selection bias (Verbeek, 2004, 

p. 381). There is always the risk that data is not randomly missing in this study and 

therefore the sample might not be fully representable to the population.  

5.9.1 Factor model 
The first step in the process of answering our problem formulation is to derive the alpha 

for the different mutual funds within the premium pension system. Daily average alpha 

values are estimated for each mutual fund for each year. The second step is to determine 

how alpha and fee after discount is related to the different mutual fund characteristics.  

Alpha values are estimated in this study using daily data. The daily average alpha value 

for a particular year for a particular mutual fund has been calculated. Risk-adjusted 

performance (alpha) is estimated using three different factor models following similar 

practices as Dahlquist et al. (2015, 2017) who studied daily activity and individual 

investor performance in the Swedish premium pension system. The three different 

factor models capture mutual funds investments into Swedish stocks, Swedish bonds 

and global stocks. The first model (1), similarly to the factor model built by Dahlquist et 

al. (2015, p. 8), includes the excess return of the Swedish equity market (SIXPRX), the 

excess return on the Swedish bond market (SDOMTOT) and the excess return of the 

global equity market (MSCI world) as factors. This model is constructed in the spirit of 

Jensen (1968). The second model (2), similarly to the factor model built by Dahlquist et 

al. (2017, p. 877), extends the first model (1) by including benchmark factors that 

capture size and book-to-market ratio in the spirit of Fama & French (1993, p. 5). The 

model includes Swedish size and market-to-book value factors as well as global size 



 

46 

 

and market-to-book value factors. This model is a hybrid of the Fama & French model 

(Dahlquist et al. 2017, p. 877). The third (3) factor model is extended to include a world 

momentum factor in the spirit of Carhart (1997). The third model includes a momentum 

factor for the Swedish market as well as a momentum factor for the global market, in a 

similar fashion as to the factor model used by Dahlquist et al. (2017, p. 877). This 

model is a hybrid of the Fama & French and Carhart models (Dahlquist et al., 2017, p. 

877). 

The size factors, the market-to-book factors and the momentum factors were all 

collected from AQR as described previously. For further detail on how the factors are 

calculated by AQR see appendix 1. Further data used to construct the factor models 

were collected from Data Stream. All models excess return is calculated by subtracting 

a proxy for the risk-free rate (1 Month STIBOR) from the benchmarks. Since factor 

model three (3) generated the highest adjusted coefficient of determination the alpha 

values estimated from using model 3 are the alpha values that are used in the 

regressions in this study. Panel data regressions to obtain the final alpha estimates that 

were used in this study are given by Equation (7): 

                                                                                 

                                                                          

                                                       
                            (7) 

 

Where     is the net return of mutual fund i at time t in the open market,              is the 

risk free rate,                 is the return of the MSCI world index,              is the 

return of the six portfolio return index,               represents the return of the Swedish 

bond market.                 ,         are the size factor, market-to-book 

factor and momentum factor respectively for the Swedish market.            
                      are the size factor, market-to-book factor and 

momentum factors respectively for a global aggregate portfolio.    is the risk-adjusted 

performance that is not explained by the market for the mutual fund i. 

 

Dimson (1979, p. 197) pointed out in his article ‘Risk measurement when shares are 

subject to infrequent trading’ that beta estimates can be biased when securities are 

traded infrequently. Infrequently traded securities have beta estimated that are 

downward biased and, on the opposite, frequently trading securities have beta estimates 

that are upwards biased (Dimson, 1979, p. 198).Therefore one needs to consider the 

impact of infrequent trading on market model parameter estimates (Dimson, 1979, p. 

199). Dimson (1979, p. 198) provide a method for obtaining unbiased estimates of the 

systematic risk of a security, when some or all securities in a market is subject to in 

frequent trading. To obtain unbiased estimators of the systematic risk of a security one 

needs to run a multiple regression of security returns against lagged, matching and 

leading market terms (Dimson, 1979, p. 204). By aggregating the slope coefficient from 

this regression a consistent and unbiased estimate of beta can be obtained (Dimson, 

1979, p. 204). As stated by Dahlquist et al. (2017, p. 877) Dimson corrections need to 

be used because there can be mismatches in time zones for international securities. 

Dimson adjustment was utilized in the factor models in this study since mutual funds 

registered in different countries with different time zones might have different 

reconciliation times. The multiple regressions, as presented in equation 7, where run 
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against lagged, matching and leading factors to obtain unbiased betas. Two leads and 

two lags were included for each factor following Dahlquist et al. (2017, p. 877). 

5.9.2 Alpha after discount 
To obtain the risk-adjusted returns that the individual in the premium pension system 

actually receives, the estimated discounts had to be added back to the estimated alpha 

values. After the daily average alphas had been obtained the discount within the 

premium pension had to be added back to calculated alphas in order to obtain the risk-

adjusted return with the discount included. When the premium pension publishes the 

annual return with the discount included on their website they simplify it by adding the 

discount of a particular year to the same year’s annual compound return (Rasmus 

Bjälkeson, personal communication, March 3, 2017). A previous study conducted on 

the subject of the mutual funds in the premium pension by Karlsson (2014, p. 16), 

simply add the estimated discount to the risk-adjusted performance (alpha) of a mutual 

fund in the retail segment. Karlsson (2014, p. 17) suggest that the only difference 

between a mutual fund’s risk-adjusted performance in the open market and in the 

premium pension system is the size of the discount. This is also the method that is used 

in this study to estimate the risk-adjusted return with the discount included for the 

mutual funds in the sample.  

Daily average alphas for a particular year, as they would be in the open market, were 

calculated in this study. The daily average alphas estimated were annualized by 

multiplying them by 252, which is the average number of trading days in a year. This is 

in line with previous studies (see for instance Dahlquist et al., 2017, p. 877). 

Annualizing the alphas facilitates the interpretation. After the alphas had been 

annualized the estimated discount for a particular fund (i) for a particular year (t) 

(estimated using equation 6, page 38) was added back to the estimated alpha value, as 

demonstrated by equation 8. 

 

                                                           (8) 

 
5.9.3 Relationship between risk-adjusted return and characteristics 
The second step in the process of answering our research questions is to determine how 

alpha and fund fee is related to the different characteristics. In equations 9 and 10, the 

variable used for Equity, bond and balanced mutual funds separately are the same as 

used for all funds. Only binary variables of categories and currencies that correspond to 

equity, bond funds and balanced funds are included when examining the different 

samples of equity funds, bond funds and balanced funds separately. The explanatory 

variables included into the regression models are the total net assets, the launch date, the 

fee after discount, whether a fund is actively or passively managed, whether or not a 

fund has performance based fees and the control variables that marks what currency a 

mutual fund is denoted in, what category within the premium pension system the fund 

belongs to and the year. The variable denoting whether or not a mutual fund has 

performance dependent fee is only included in the regression against the fee after 

discount. This is because we wanted to investigate if individuals experience higher fees 

when investing into mutual funds with performance dependent fees compared to non-

performance dependent fees since this is sometimes claimed by the media.   
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In order to investigate the relationship between performance and mutual fund 

characteristics within the premium pension system equation 9 is set up.  

 
                

                                               

                                      
                                   
                                          

                        

     

                            

                       
                 
                          
                                                                  
                                                   
                                               
                                                     
                                                               

         
                                                                        
         
                                                                     
                                                

                 

 

 
5.9.4 Relationship between fee after discount and characteristics 
In order to investigate the relationship between fee after discount and other mutual fund 

characteristics within the premium pension system equation 10 is set up.  
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5.9.5 Multicollinearity 
Multicollinearity is a consequence of two independent variables in a regression being 

highly correlated. If there is multicollinearity present the results of regression 

correlations can become very imprecise and it can cause numerical instabilities (Moore 

et al., 2011, p. 610). Multicollinearity can be hard to detect in models where there are 

many explanatory variables and it can occur even if variables seem unrelated. Chen et 

al. (2004, p. 1283) suggest that there is a risk that mutual fund size might be correlated 

to other mutual fund characteristics such as age to a large extent. To detect and avoid 

multicollinearity in our models a correlation matrix was set up between the independent 

variables, as can be seen in appendix 5. The statistical program (Stata), used to analyze 

the data, identifies perfect multicollinearity and drops variables prior to providing 

estimated. Further on, the variance inflation factor (VIF) has been monitored in order to 

detect and prevent multicollinearity.  

5.9.6 Binary variables 

Binary variables, or dummy variables, are useful tools when conducting regression 

analysis. It is common to use binary variables in a regression model that also includes 

other quantitative variables. A binary variable takes the value one for an observation to 

indicate the membership of a particular category or group. The remaining observations 

that do not belong to the category or group take on the value zero (Greene, 2012, p. 

189). In this study active or passive management, currency, category, performance 

dependent fees and year are measured using binary variables. 

5.9.7 Pooled ordinary least square (Pooled OLS)  
OLS is considered the easiest technique and it is commonly used in many previous 

studies in the research field (Geranio & Zanotti, 2005, p. 372). Therefore, this study also 

uses pooled OLS to investigate which factors affects fees and performance. Utilizing 

similar analysis approaches as previous studies increases the comparability of results. 

The pooled ordinary least square model can be written as (Greene, 2012, p. 389): 

                                    (11) 

Where      is the explanatory variable, or regressor,   and   are coefficients,      is the 

error term,    is the dependent variable and i denotes a particular individual and t 

denotes time. It is unlikely that the assumptions underlying ordinary least square 

estimation of the pooled model is met (Greene, 2012, p. 389). For panel data it cannot 

be assumed that observations are independently distributed across time (Wooldridge, 

2016, p. 403). There is a chance that the results could become influenced if the error 

terms are correlated since each mutual fund appears in our sample several years. Pooled 

OLS will produce biased and inconsistent estimates if the error term and explanatory 
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variables are correlated. For this reason special models are needed when analyzing 

panel data.  

5.9.8 Fixed effects model (FEM) 
There are two basic models two chose between in a panel data setting; random effects 

model and fixed effects model (Veerbeek, 2004, p. 345). The fixed effects model is built 

on the assumption that all omitted effects in the general are correlated with the included 

variables (Greene, 2012, p. 399). A fixed effects model is simply a linear regression 

model in which the intercept term varies over the individual units (Veerbeek, 2004, p. 

345). Each alpha is treated as an un-known parameter that will be estimated (Greene, 

p.399). The non-observable differences between mutual funds are captured by assigning 

each and every mutual fund its own intercept. The fixed effects model can be written as 

(Greene, 2012, p. 399): 

                                   (12) 

Where     is the dependent variable,      is the independent variable,   is the 

coefficient,     is the error term and    is the unknown intercept for each entity. One 

drawback with a fixed effects model is that any explanatory variable that is constant 

over time cannot be used to measure the effect on the dependent variable. The 

coefficients on the explanatory variables that do not vary over time cannot be estimated 

(Greene, 2012, p. 400). This is because any time invariant variable in      will mimic the 

individual specific constant term (Greene, 2012, p. 400). Launch date, active or passive 

management, category, currency and performance dependent fee are variables which are 

constant over time. Because of this these variables effect on risk-adjusted return and fee 

after discount cannot be studied with a fixed effects model.  

5.9.9 Random effect model (REM) 
In the fixed effects model the unobservable individual effects are allowed to be 

correlated with the included variables (Greene, 2012, p. 410). If one assumes that the 

specific property that is explained by    is in fact not correlated to the explanatory 

variables one can use a random effect model. In regression analysis it is commonly 

assumed that the random error term, ε, can summarize all factors that can affect the 

dependent variable that has not been included into the model (Veerbeek, 2004, p. 347). 

The random effects model can be written as (Veerbeek, 2004, p. 387):  

                                                   (13) 

Where         is an error term that is made up from two components; an individual 

specific component, that is assumed to not vary over time (  ) and a component which 

is assumed to be uncorrelated over time (    ).   denotes the intercept term (Veerbeek, 

2004, p. 343). Individual differences are reflected in the error term rather than in the 

intercept. In fixed effects model time invariant variables are absorbed by the intercept. 

Therefore, if one wants to analyze time invariant variables and if there is reason to 

believe that differences across mutual funds have some affect on the dependent variable, 

than a random effect model should be used.   

5.9.10 Hausman test 
The choice between a fixed effects model and a random effects model can be decided 

with a Hausman test. It is not easy to determine if individual effects should be treated as 

random or fixed. Choosing one model over the other can make a large difference in the 

estimation of β especially in samples were T is small and N is large (Veerbeek, 2004, p. 
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351). A Hausman test can be used in the decision on whether to treat individual effects 

as fixed or random and this is also the type of test that will be used in this study to make 

the choice between fixed effects model and random effect model. The Hausman test 

tests the null hypothesis that     and    are uncorrelated (Veerbeek, 2004, p. 351). The 

Hausman test compares two estimators; one which is consistent under the null 

hypothesis only and one which is consistent both under the null hypothesis and the 

alternative hypothesis. If the difference between the two estimators are large and 

significant then the null hypothesis of no correlation between     and    can be rejected. 

If the null hypothesis can be rejected a fixed effects model will be preferable over a 

random effects model (Veerbeek, 2004, p. 351-352). 

5.9.11 Standard error 
Regression models are estimated using White standard errors. If the error term cannot 

be considered independently and identically distributed OLS estimators may suffer from 

heteroskedasticity and autocorrelation. Heteroskedasticity is present when different 

error terms have different variances (Verbeek, 2004, p. 79-80). However, in this study 

all models are estimated using robust standard errors. The estimated models should 

therefore be robust to heteroskedasticity and autocorrelation.  

5.9.12 Outliers 
Outlier is defined as an observation that deviate from other observations in a model. 

Further on data errors are possible explanations to outliers (Greene, 2012, p. 141). 

Greene (2012, p. 141) points out that it is a doubtful decision to remove outliers since it 

can affect the data. It is important to find out the explanations behind the outliers. 

Researcher needs to be cautious when handling outliers (Moore, 1998, p. 17). In this 

study we have carefully controlled for data errors. Some extreme values were found in 

the data that could be classified as outliers. The Pension Agency was contacted to 

further investigate the suspect observations. It was confirmed that the extreme values 

were accurate and had reasonable explanations. We decided to not remove the outliers 

because the Swedish Pension Agency confirmed that the outliers has a logically 

explanation and removing outliers can have an effect on the data and the results as 

mentioned earlier.   

 

 

 
 

 

 

 

 



 

52 

 

6. Results & analysis 

6.1 Alpha values  
This study is based on a total sample of mutual funds that existed in the premium 

pension system between 2004 and 2016. In 2016 there were 838 mutual funds available 

for individuals to choose from in the premium pension system. From the start of the 

premium pension system in 2000 until the end of 2016 a total of 1718 mutual funds 

have existed in the system. This study includes all mutual funds that existed in the 

premium pension system at some point during the time 2004 to 2016 to avoid 

survivorship bias, which results in 1584 mutual funds. Mutual funds in the sample 

decreased from 1584 to 1497 when imposing a restriction stating that a mutual fund 

must have existed at least 126 days in the premium pension system in a particular year 

to obtain an alpha value and to be included in the sample. This limitation was imposed 

since if a mutual fund existed less than 126 days in a year its estimated alpha and other 

observations, might be misleading.  

Alphas values before discount were obtained using three different factor models. In total 

33 063 regressions were conducted to obtain the individual alpha values for each year 

and fund for the period 2004 to 2016. Only the alpha vales calculated from the third 

factor model (3) were used in the regression models since this model obtained the 

highest             . 11 021 regressions were conducted to obtain the individual 

daily alpha values before discount using this benchmark model. As mentioned 

previously daily average alphas where annualized. After excluding alpha values that 

were estimated from less than 126 days 10 136 daily individual alpha values remain. 

Since some mutual funds were missing fees before discount and/or fees after discount, 

discounts could not be obtained for some mutual funds in particular years. Discounts 

could be estimated for 9697 observations, which means that 9697 alpha values were 

obtained for the final sample. The total final sample consists of 1497 mutual funds, 

which obtained an alpha after discount. 

From table 9 it is evident that alphas were negative for the sample of all funds and the 

samples of the different fund types before the discount was added back. In other words, 

the average mutual fund performs worse than the market. On average the mutual funds 

in the sample have a hard time beating their reference index. The average mutual fund 

does not manage to generate positive return without the discount offered from the 

premium pension system. The average fund underperforms the market by 1.68% per 

year. When the discount is added back to the estimated risk-adjusted performance the 

average mutual fund in the premium pension system still underperforms the market. 

With the discount included the average mutual fund underperforms the market on 

average by 0.73% per year.  

Before the PPS discount is added to the risk-adjusted return balanced funds perform the 

worst while bond funds perform the best. The ranking is similar after the discount is 

added back. Bond funds perform the best when alpha before discounts are compared 

while balanced funds perform the worst. Bond funds perform the best when discount is 

added back to the risk-adjusted return and it is the only fund type to obtain a positive 

risk-adjusted return after discount. This means that on average bond fund perform better 

than the market when discount is included. The other fund types obtain a negative alpha 

also after the premium pension discount is added back.   
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Table 9. Annual alphas before and after discount is added back 

        
  Annual alphas without discount   

Annual alphas 

with discount 

        Fund category α   R2-adj N 
 

α N 

Equity -1.93 
 

57.18 7212 
 

-0.87 6926 

 
(-1.63) 

 
(59.10) 

  
(-0.80) 

 

        Bond -0.14 
 

36.24 1598 
 

0.41 1535 

 
(-0.07) 

 
(30.53) 

  
(0.31) 

 

        Balanced -2.63 
 

61.19 893 
 

-1.64 817 

 
(-1.92) 

 
(65.02) 

  
(-1.02) 

 

        Generation -1.36 
 

73.16 433 
 

-0.95 419 

 
(-1.42) 

 
(74.28) 

  
(-0.92) 

 

        All -1.68 
 

54.91 10136 
 

-0.73 9697 

  (-1.07)   (57.83)     (-0.40)   
 

This table shows results for alphas before the discount and after the discount was added back for mutual funds in the 

sample period 2004 to 2016 as estimated using factors model three (3). A detailed description on the factor model 

used is given in the text. α refers to the average and median (in parentheses) risk-adjusted return as given in 

percentage. R2-adj refers to the average and median (in parenthesis) adjusted coefficient of determination for each 

fund type as given in percentage. N refers to the number of observations. 

 

One difference between annual alphas without PPS discount and annual alphas with 

PPS discount is that, out of all fund types, equity funds perform second best when the 

discount is included. For annual alphas without discount the equity fund type is third in 

the ranking. The average discount is highest for equity funds, which can be observed in 

the table for Individual fund characteristics, table 4. The high discount explains why the 

equity funds alpha changes more than other funds when the discount is added back. 

Equity funds often have a higher fee outside of the premium pension system, resulting 

in a larger discount within the system, according to the discount model used by the 

Pension Agency. 

The average mutual fund fee within the premium pension is shown in table 4. From 

looking at the alphas for all mutual funds after discount in table 9 it is evident that the 

average mutual fund underperforms the market by approximately the amount of the 

average fee after discount within the premium pension system. The average gross alpha 

in the premium pension would be close to zero. This suggests that the average fund in 

the premium pension system is not able to beat the market even before the fee. Instead 

the average mutual fund in the premium pension system performs similar to the market. 

The factor model used to estimated alpha values obtained an average adjusted R-

squared value of 54.91% for all mutual funds. The obtained adjusted coefficient of 

determination for the factor model can be considered low. A possible explanation for 

the low adjusted R-squared obtained in this study, compared to previous studies, is that 

the sample in this study includes diverse mutual funds that are divided into four 
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different fund types and a wide variety of categories in contrast to previous studies, 

which often included  only actively managed equity funds. The mutual funds that exist 

in the premium pension system are very diverse. This study includes mutual funds from 

different categories and countries in the same model. The sample includes all kinds of 

different mutual funds and the risk-adjusted performance of all these funds are estimates 

using the same factor model.  

6.2 Relationship between performance and characteristics (Pooled OLS) 
Table 10 displays the relationship between the risk-adjusted return and mutual fund 

characteristics as estimated using pooled ordinary least square. Pooled OLS regressions 

were conducted for equity funds, bond funds, balanced funds and all mutual funds. 

Results from estimating equation 9 are presented in table 10. The variables 

CURRENCY, CATEGORY and YEAR were included into the regression models as 

control variables since they have been found in previous studies to be determinants of 

performance. The table gives estimated coefficients with heteroskedasticity robust t-

statistics within parenthesis.   

When including all funds in the premium pension system there is statistically significant 

positive relationship between fee after discount and risk-adjusted return. The 

relationship is significant on a 1% level. This is contrary to our expectations of the 

relationship. In addition, this result is contradictory to previous studies that have often 

found a negative relationship between fee and performance. However, some previous 

studies have found a positive relationship between total expense ratio and risk-adjusted 

return (see for instance Chen et al., 1992; Droms and Walker, 1996; Korkeamaki and 

Smythe, 2004; Wermers, 2000). The positive relationship found for the sample of all 

funds in this study can be considered economically significant since a 1% increase in 

annual fee after discount is associated with a 2.35% increase in risk-adjusted 

performance, after controlling for other characteristics. A coefficient for fee after 

discount above one indicates that the mutual funds in the sample fully manage to 

compensate for an increasing fee in terms of better risk-adjusted returns. Mutual funds 

in the premium pension system seem to be able to marginally compensate for increasing 

fees in terms of better performance. Further on, this indicates that a mutual fund with 

higher fund fee in the premium pension system actually manages to deliver a higher 

risk-adjusted return than cheaper mutual funds. There is also statistically significant 

evidence of a positive relationship between performance and risk-adjusted returns for 

equity funds.                     Indicate that equity funds manage to compensate 

for their fees within the premium pension system. The result is economically significant 

with an increase of 1% in annuals fee after discount being associated with an increase of 

2.97% in annual risk-adjusted return. These results obtained are in contrast to other 

studies of Swedish and European mutual funds. Otten & Bams (2002), in contrast to the 

results of this study, found an inverse relationship between expense ratios and alphas for 

European mutual funds. Similarly Dahlquist et al. (2000) found evidence of a negative 

relationship for Equity I, Equity II, bond and money market funds in the Swedish 

market. However, the difference in result might be because previous study did not 

consider the fees with the discount given within the PPS included. The results obtained 

in this study, where higher fees seem to be associated with higher returns, are in line 

with the results obtained by Droms & Walker (1996, p. 356) who also obtained a 

positive coefficient significant on the 1% level for US equity funds. However our 

obtained coefficient is slightly larger 
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Table 10. Pooled OLS – Alpha after discount 

Estimate of equation 9 using robust pooled OLS for all funds, equity, bond and balanced 

Dependent variable: ALPHA_DISCOUNT 

 

Fund types: 

 

Independent 

variables 

All 

Coeff. Est. 

(t-value) 

Equity 

Coeff. Est. 

(t-value) 

Bond 

Coeff. Est. 

(t-value) 

Balanced 

Coeff. Est.  

(t-value) 

 

FEE_A_DISCOUNT 

 

2.346
***

 

 

2.970
***

 

 

1.387 

 

-2.142
**

 

 (3.90) (3.97) (1.52) (-2.14) 

     

TNA_LN 1.280
***

 1.571
***

 0.400
***

 0.426
***

 

 (13.88) (12.64) (3.98) (2.93) 

     

LAUNCHDATE 0.0394
**

 0.0448
*
 0.0685

***
 -0.0739

**
 

 (1.99) (1.73) (3.12) (-2.04) 

 

ACTIVE -0.667 -1.337
*
 0.298 3.254 

 (-0.89) (-1.68) (0.21) (0.77) 

 

CONSTANT -109.4
***

 -122.5
**

 -148.3
***

 135.5
*
 

 

 

CURRENCY 

 

CATEGORY 

 

YEAR 

(-2.73) 

 

YES 

 

YES 

 

YES 

 

(-2.32) 

 

YES 

 

YES 

 

YES 

 

(-3.31) 

 

YES 

 

YES 

 

YES 

(1.86) 

 

YES 

 

YES 

 

YES 

No. of observations 

R-squared 

8859 

0,1776 

6376 

0,2092 

1390 

0,15 

710 

0,1692 
This table present results for the dependent variable ALPHA_DISCOUNT using pooled OLS against different mutual 

fund characteristics. ALPHA_DISCOUNT is the risk-adjusted return with PPS discount included. Independent 

variables are FEE_A_DISCOUNT, TNA_LN, LAUNCHDATE and ACTIVE. FEE_A_DISCOUNT is the annual fee 

for a mutual fund with the PPS discount included. TNA_LN is the natural logarithm of a mutual fund’s total net 

assets. LAUNCHDATE is the start date of a mutual fund. ACTIVE equals 1 if the fund is actively managed and 0 

otherwise. CURRENCY, CATEGORY and YEAR are control variables. YES indicates that a specific variable was 

included as a control variable in the regressions. Coefficients are estimated in Stata using pooled OLS. R-squared is 

given in percentage. T-statistics are in parentheses. *** Significance at 1% level; ** significance at 5% level; * 

significance at 10% level. Models are estimates using robust standard errors.  
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According to Droms & Walker (1996, p. 356) a positive and statistically significant 

coefficient for the expense ratio would indicate that the market is in equilibrium. 

Spending additional resources seem to be worth it since it results in a higher return. The 

results obtained for our sample of all funds, as well as the sample of equity funds, 

therefore would indicate that the market is efficient. One should however keep in mind 

that the average alpha, even with the discount included, is negative for all fund types 

except for bond funds (as can be seen in table 9), suggesting that even though an 

increase in fee after discount is associated with an increase in alpha the average mutual 

fund in the sample does not earn positive risk-adjusted return. This implies that a 

positive relationship between alpha and fund fee, does not guarantee a positive risk-

adjusted return. 

The coefficient for FEE_A_DISCOUNT in the sample of bond funds is positive, but 

there is no evidence of a statistically significant relationship between fee after discount 

and alpha for the sample of bond funds. This is in line with other studies on the Swedish 

mutual fund market, such as Dahlquist et al. (2000, p. 418), who did not find 

statistically significantly relationship between performance and fee for bond funds. 

Similarly it is in line with findings on the Finnish mutual fund market by Korkeamaki & 

Smythe (2004) who also found that there is not a significant relationship between fee 

and performance for bond funds.  

Balanced funds are the only fund type with a negative relationship between performance 

and fee after discount. The coefficient is statistically significant on the 5% level and it is 

large enough to also be considered economically significant. A 1% increase in the 

annual fund fee is associated with a reduction in risk-adjusted performance by 2.14% 

per year on average. It can be concluded that since                    balanced 

mutual funds do not earn large enough risk-adjusted returns, in our sample, in order to 

compensate for increasing mutual fund fees. A negative relationship between mutual 

fund fees and performance is largely in line with previous literature.  

The variable TNA_LN has a positive relationship to risk-adjusted return for all samples 

and is statistically significant on a one percent level. The coefficients estimate for size is 

positive and highly significant in the model including all mutual funds in the premium 

pension system. A one percent increase in size is associated with a 1.28% average 

increase in alpha (ceteris paribus). The positive and significant coefficient for size found 

in this study is in line with the results Otten & Bams (2002, p. 97) obtained when 

studying mutual funds in the European market. Further the results for the sample of all 

funds in this study is in line with the findings of Chen et al. (1992, p. 668) who, 

similarly to this study, examined a more diverse sample of funds, including for instance 

growth funds and balanced funds, compared to other studies, which mostly focused on 

equity funds. 

When examining equity funds, bond funds, and balanced funds separately it can be 

concluded that all three different fund types show a positive and highly significant 

relationship between size and performance. An increase in size is associated with a 

larger change in alpha in the sample of equity funds compared to the sample of bond 

and balanced funds. The results are partly in line with findings on the Finish mutual 

fund market by Korkeamaki & Smythe (2004). Korkeamai & Smythe (2004, p. 433) 

found a positive and statistically significant relationship between size and performance 

in their sample of equity funds and balanced funds. However, contrary to this study 

Korkeamaki & Smythe (2004, p. 433) reported a negative, but not statistically 
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significant, relationship between size and performance for bond funds. There are many 

possible explanation for the results obtained in this study. Studies have found both 

negative and positive relationships between size and performance. The positive 

relationship revealed in this study indicates that there is in fact evidence of economies 

of scale for the funds within the premium pension system. Possible explanations for the 

positive relationship between size and performance include for instance that larger 

mutual funds have more resources for research, are exposed to more investment 

opportunities than small funds and have a better position to negotiate spreads because of 

their larger trading volumes (Ferreira et al., 2013, p. 500). There seem to be no 

evidence, among the mutual funds in the premium pensions system, of the liquidity 

problem that, as suggested by Chen et al. (2004), would cause the relationship between 

fund size and performance to be negative. There seems to be no evidence of that 

information asymmetry causes disadvantages for larger funds, due to that they have 

larger advert effect on securities prices when selling larger holdings, for mutual fund 

that can be chosen within the premium pension system.  

The coefficient estimate for LAUNCHDATE is positive and significant on the 5% level 

for the sample of all funds, pointing to that newer mutual fund perform better than older 

mutual funds and therefore newer mutual funds seem to be a better investment choice. 

However, the coefficient is small and therefore cannot be considered economically 

significant. A one unit increase in launch date is associated with a 0.039% increase in 

annual alpha given that other variables are kept constant, which can be considered a 

small effect. This study uses a funds launch date as the measure of the funds age, but 

most other studies have used the age in years to measure the age of a fund. Most 

previous studies have found that there seems to be a negative relationship between a 

mutual funds age in number of years and performance, meaning that newer mutual 

funds perform better than older mutual funds. This is in line with the positive 

relationship found in this study between launch date and performance for the sample of 

all funds. Similarly there is a positive relationship between the Launch date of a fund 

and its performance for the sample of equity funds and bond funds. However, again the 

coefficients are small and not economically significant. The positive relationship 

obtained in this study between launch date and performance for the sample of all funds, 

as well as for the sample of equity and bond funds, can be explained for instance by the 

fact that younger mutual fund might be more flexible and adaptable. As explained by 

Ferreira et al. (2013, p. 205) younger mutual funds might perform better than older 

funds because if they do not deliver good performance they will not survive. New 

mutual funds within the premium pension system have to strive to perform better and be 

more aggressive than older mutual funds in order to maintain and attract investors and 

to stay within the system. As mentioned by Korkeamaki & Smythe (2004, p. 426) age 

controls for a mutual fund performance in the past and if a mutual fund becomes old it 

had most likely experienced well past performance. This leads to that older mutual 

funds do not feel the pressure to outperform in the future since they can rely on their 

reputation of good past performance. 

On the contrary, for the sample of balanced fund there is evidence of a negative 

relationship between launch date and risk-adjusted performance implying that older 

mutual funds perform better than newer ones. The result is statistically significant on a 

5% level. As stated by Ferreira et al. (2013, p. 502) newer mutual funds might suffer 

from higher costs in the start-up face and newer mutual funds might lack experience and 

knowledge that older mutual funds possess. Our results could therefore, for instance, be 

explained by the fact that older balanced funds seem to possess more experience and 
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knowledge compared to newer mutual funds and therefore older mutual funds are in 

superior position to produce better performance. Even though there are statistically 

significant relationships between launch date and alpha for the sample of all funds as 

well as for the sample of equity, bond and balanced funds the results cannot be 

considered economically significant since the coefficients are considered low to actually 

have an effect in reality.  

Actively managed mutual funds tend to perform worse than passively managed mutual 

funds when considering the sample of all mutual funds in the premium pension system; 

however the result is not statistically significant. The null hypothesis of no relation 

cannot be rejected and therefore actively managed mutual funds can be concluded to 

perform no different than passively managed funds. The reason for the fact that the 

result is not statistically significant can be that the sample consists of fewer passively 

managed funds, or index funds, compared to actively managed funds. If the number of 

passively managed mutual funds in the sample had been large the coefficient might had 

reached statistical significance. Further on, the measure of whether the fund is 

considered active or passive might not be precise. As explained previously active and 

passive management are measured using binary variables and this measure does not 

consider to which degree a fund is actively managed. 

The coefficient for active management is positive for the sample of bond funds and the 

sample of balanced funds, but none of the coefficients show statistical significance. The 

only significant results are obtained for the sample of equity fund, were actively 

managed equity funds on average perform worse than passively managed funds on a 

10% significance level. Active management is on average associated with a 1.34% 

lower annual risk-adjusted return. This result can be considered economically 

significant. This obtained result for the sample of equity mutual fund is in line with the 

current and frequent discussion in media concerning that actively managed equity funds 

perform worse than index funds (Bolander, 2016). The obtained results for equity funds 

indicate that the market is efficient. According to Jones & Wermers (2011, p. 31) 

investors should prefer to invest into passively managed mutual funds when the market 

is semi-efficient. The result indicate that investors in the premium pension system will 

be better off if they invest into cheaper passively managed equity funds compared to 

more expensive actively managed equity funds. However, still there are many actively 

managed equity funds to choose from in the premium pension system and the Swedish 

mutual fund market is dominated by actively managed mutual funds (Hård af Segerstad 

& Pettersson, 2016, p. 7). It is baffling that investors seem to prefer to invest into 

actively managed equity funds despite the fact that they are found to perform worse than 

index funds. The explanation for this may be found in the fact that investors do not 

always act rational. One need to turn to behavioral explanations to explain the fact that 

actively managed funds still are popular despite the fact that previous studies, including 

this one, found that actively managed mutual funds perform worse than index funds. For 

instance Gruber (1996, p. 783) explained that there are unsophisticated investors that 

relay on advice from, for instance, financial advisory firms because of that the investors 

themselves do not have time and knowledge to evaluate mutual funds. These advisory 

firms do not always act in the best interest of the investors, but instead they act in their 

own self interest and invest the individual’s money into more expensive actively 

managed mutual funds. In other words there is an agency problem between advisory 

firms and investors. The advisory firm may be, for instance, a bank that earns more 

from investing the client’s money into a more expensive actively managed fund rather 

than a cheaper index fund. Further on, other behavioral theories can be used to explain 
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why individuals make poor or irrational investment decisions. Behavioral theory such as 

the concept of recognition heuristics can explain irrational behaviors of individuals. For 

instance, in the premium pension system individuals might choose a particular fund 

because of that they recognize the name of the fund since before. Individuals might also 

believe that the manager of a fund has particular skills.       

 

The R-squared values tells us how much of the variations in alphas, as estimated with 

our model, that can be explained by the variables size, launch date, fee after discount 

and active management as well as the control variables included into the model. The 

rather low coefficient of determination for the models can be due to the fact that alpha 

contains a large random portion and therefore is hard to explain and determine. The 

obtained R-squared of this study is roughly in line with other studies determining the 

factors affecting alpha and examining different mutual fund types such as Korkeamaki 

& Smythe (2004, p. 433). Further on, R-squared can be considered less important and 

accurate in models of panel data. Because of this less emphasis should be given the R-

squared value in this study.  

6.3 Relationship between performance and characteristics (FEM) 
It is likely that there is correlation among regressors and error terms when estimating a 

model using pooled OLS (Korkeamaki & Smythe, 2004, p. 432). Pooled OLS is biased 

and inconsistent if there is correlation between explanatory variables and the error term. 

To overcome this problem equation 9 for all funds and the different fund types are also 

estimated using fixed effects model and random effects model. To determine whether a 

fixed effects or a random effect model was appropriate a Hausman test was conducted 

where the null hypothesis is that a random effect model is appropriate. The Hausman 

tests conducted point to that the most appropriate model for all mutual funds in the PPS 

and for the samples of different fund types is a fixed effects model. Since models 

coefficients were estimated using robust standard errors a robust Hausman test were 

performed in addition to the regular Hausman test. A Sargan-Jensen test statistic was 

received for all fund types indicating the same results as the regular Hausman test 

statistic. Coefficients for the time invariant variables, such as launch date and whether a 

fund is considered actively or passively managed, cannot be estimated using a fixed 

effects model. Control variables that are time invariant such as currency and category 

could neither be used in a fixed effects model. Coefficients for FEE_A_DISCOUNT 

and TNA_LN could be estimated using a fixed effects model. YEAR was included as a 

control variable. The results from using fixed effects model are shown in table 11. 

Coefficients estimated using random effects model are shown in appendix 3.  

There are some consistencies with the results presented in table 10, but there are also 

differences worth noting. For the sample of equity and balanced funds the relationship 

between risk-adjusted performance and fee after discount is still positive, but no longer 

significant. For the sample of all funds there is still a positive association. A 1% 

increase in fee after discount is associated with a 1.96% increase in alpha (ceteris 

paribus). This relationship is significant on a 10% level, instead of the previous level of 

1%. The coefficient for FEE_A_DISCOUNT estimated for the sample of bond funds is 

positive when estimated with the fixed effects model. However, the coefficient 

estimated is still not significant, hence it can again be concluded that no relationship 

seem to exist between performance and fee for bond funds in the premium pension 

system.  
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Table 11. FEM - Alpha after discount 

Estimate of equation 9 using fixed effects for all funds, equity, bond and balanced 

Dependent variable: ALPHA_DISCOUNT 

Fund type: All Equity Bond Balanced 

 Coeff. Est. Coeff. Est. Coeff. Est. Coeff. Est. 

Independent 

variables 

(t-value) (t-value) (t-value) (t-value) 

          

FEE_A_DISCOUNT 1.958
*
 2.203 1.722 2.704 

 (1.73) (1.61) (1.45) (1.47) 

     

TNA_LN 3.495
***

 4.473
***

 0.938
***

 -0.0881 

 (12.30) (11.77) (3.54) (-0.23) 

     

CONSTANT -76.17
***

 -97.21
***

 -20.68
***

 -4.222 

 (-13.14) (-12.51) (-3.91) (-0.56) 

     

YEAR YES YES YES YES 

     

No. of observations 8859 6376 1390 710 

R-squared  0,1268 0,1503 0,1031 0,0622 

Hausman test 0,000 0,002 0,002 0,000 

This table presents results for the dependent variable ALPHA_DISCOUNT using fixed effect model against 

different mutual fund characteristics. ALPHA_DISCOUNT is the risk-adjusted return with PPS discount 

included. Independent variables are FEE_A_DISCOUNT and TNA_LN. FEE_A_DISCOUNT is the annual 

fee for a mutual fund with the PPS discount included. TNA_ LN is the natural logarithm of a mutual fund’s 

total net assets. YEAR is a control variable. YES indicates that a specific variable was included as a control 

variable in the regressions. Coefficients are estimated in Stata using fixed effects model. R-squared is given 

in percentage. T-statistics are in parenthesis. Hausman test displays p-value. *** Significance at 1% level; ** 

significance at 5% level; * significance at 10% level. Models are estimated using robust standard errors.  

 

 

The estimated coefficients for TNA_LN are still positive and significant on the one 

percent level for the sample of all funds and the sample of equity funds. However, the 

coefficients are larger when estimated using fixed effects model compared to pooled 

OLS. The coefficient for the sample of bond funds similarly is still positive and 

significant on a one percent significance level when estimated using fixed effect model. 

It can again be confirmed that larger mutual funds perform better than smaller funds, 

which implies that economies of scale seem to exist for the mutual funds within the 

premium pension system.  

When using the fixed effects model there is no longer a statistically significant 

relationship between size and performance for the sample of balanced funds. The 

coefficient estimate for TNA_LN for the sample of balanced funds is negative, but not 

significant, when estimated using fixed effects model and positive when estimated using 

pooled OLS. This non-significant coefficient for TNA_LN indicates that there seems to 

be no relationship between size and performance for balanced funds.        
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A separate random effects model was estimates to obtain coefficients for the time 

invariant variables. The results obtained using random effects model are similar to the 

results obtained using pooled OLS and therefore further analysis of these results are not 

considered useful. The result of the regression using random effects model is shown in 

appendix 3.  

6.4 Relationship between fee after discount and characteristics (Pooled OLS) 
The pooled OLS regressions presented in table 12 is estimating how the fee after 

discount is explained by the mutual funds characteristics. Since lagged performance is 

utilized as an independent variable returns for the year 2004 could not be included. 

Therefore this model includes mutual fund data from 2005 to 2016. Pooled OLS 

regressions were conducted for equity funds, bond funds, balanced funds and all mutual 

funds. The variables CURRENCY, CATEGORY and YEAR were included into the 

regression models as control variables since they have been found in previous studies to 

be determinants of risk-adjusted performance. Results from estimating equation 10 are 

presented in table 12. The table gives coefficients estimated with heteroskedasticity 

robust t-statistics within parenthesis.  

The coefficient for ALPHA_LAG for the sample containing all the mutual funds in the 

premium pension for the time 2005-2016 is positive. The result is significant on a 1% 

level. It can be concluded that mutual funds that earn higher risk-adjusted returns in 

previous year charge higher fees in the following year within the premium pension 

system. Similarly, for the sample of equity funds as well as for the sample of bond 

funds, the coefficient for ALPHA_LAG is positive and statistically significant on the 

one percent level indicating that mutual funds that perform better in the past year also 

tend to also charge higher fees in the next year. Given the positive coefficient obtained 

there seems to be no lack of information. It seems that mutual fund managers take 

advantage of previous year’s good performance by charging higher fees. It seems that 

mutual fund fees in fact have an association to the expected performance. On the 

contrary, the sample of balanced funds point to that there is a negative relationship 

between a fund’s performance and the fee after discount that the fund charges, however 

the result is not statistically significant. A non-statistically significant result could be 

interpreted as a consequence of that information is lacking (Geranio & Zanotti, 2005, p. 

373). Even though the results show statistical significance for all samples of funds, 

except for the sample of bond funds, the coefficients are not economically significant 

for any of the fund types; the coefficients are too small to have an economical effect.  

There is evidence of a negative relationship between TNA_LN and 

FEE_A_DISCOUNT in the sample of all funds as well as in the sample of equity, bond 

and balanced funds. This implies that larger mutual funds charge lower fee within the 

premium pension system. The results obtained for equity funds and bond funds are in 

line with results obtained by Malhotra & McLeod (1997, p. 185) for the same fund 

types. The associations found are significant on a 1% level for all three fund types and 

as well as for the sample of all mutual funds. However, the results are not economically 

significant. The sample of equity funds has the largest negative coefficient for TNA_LN 

with a 10% average increase in TNA_LN being associated 0.38% average decrease in 

FEE_A_DISCOUNT.  
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Table 12. Pooled OLS - Fee after discount 

Estimate of equation 10 using robust pooled OLS for all funds, equity, bond and balanced 

Dependent variable: FEE_A_DISCOUNT 

 

Fund type:  

 

Independent variables 

All 

Coeff. Est.  

(t-value) 

Equity 

Coeff. Est. 

(t-value) 

Bond 

Coeff. Est. 

(t-value) 

Balanced 

Coeff. Est. 

(t-value) 

 

ALPHA_LAG 

 

0.000775
***

 

 

0.000765
***

 

 

0.00209
***

 

 

-0.00189 

 (3.72) (3.55) (2.64) (-1.52) 

     

TNA_LN -0.0307
***

 -0.0384
***

 -0.0127
***

 -0.0137
***

 

 (-20.73) (-22.14) (-4.18) (-2.90) 

     

LAUNCHDATE 0.00383
***

 0.00397
***

 0.000317 0.00375
***

 

 (11.49) (9.57) (0.55) (3.03) 

     

     

ACTIVE 0.304
***

 0.294
***

 0.348
***

 0.264
***

 

 (20.76) (17.54) (9.64) (4.32) 

     

     

PERFORMANCE_DEP 0.0156 -0.0148 -0.00585 0.137
***

 

 (0.94) (-0.78) (-0.23) (3.01) 

 

CONSTANT   -5.903
***

 -5.977
***

 0.224 -6.208
**

 

 

 

CURRENCY 

 

CATEGORY 

 

YEAR 

(-8.75) 

 

YES 

 

YES 

 

YES 

(-7.11) 

 

YES 

 

YES 

 

YES 

(0.19) 

 

YES 

 

YES 

 

YES 

(-2.48) 

 

YES 

 

YES 

 

YES 

 

No. of observations 

R-squared 

7480 

0,7295 

5397 

0,7198 

1163 

0,6872 

575 

0,6408 
This table present results for the dependent variable FEE_A_DISCOUNT using pooled OLS against different mutual 

fund characteristics. FEE_A_DISCOUNT is the annual fee for a mutual fund with the PPS discount included. 

Independent variables are ALPHA_LAG, TNA_LN, LAUNCHDATE, ACTIVE and PERFORMANCE_DEP. 

ALPHA_LAG is the risk-adjusted return for the previous year with PPS discount included for a mutual fund. 

TNA_LN is the natural logarithm of mutual fund’s total net assets. LAUNCHDATE is the start date of a mutual fund. 

ACTIVE equals 1 if a fund is actively managed and 0 otherwise. PERFORMANCE_DEP equals 1 if the fund has 

performance dependent fee and 0 otherwise. CURRENCY, CATEGORY and YEAR are control variables. YES 

indicates that a variable was included as a control variable in the regressions. R-squared is given in percentage. T- 

statistics are in the parentheses. *** Significance at 1% level; ** significance at 5% level; * significance at 10% 

level. Models are estimated using robust standard errors. 
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Given this still rather small effect the results cannot be considered economically 

significant. This is consistent with the existing literature that found negative and small 

coefficients for the variable size (see for instance Ferris & Chance, 1987; Geranio & 

Zanotti, 2005; Lesseig et al., 2000). Latzko (1999, p. 333) explains that there must be a 

negative relationship between Size and expense ratio for economies of scale to exist. 

The result obtained in this study implies that economies of scale exist in all our samples 

of mutual funds. Larger mutual funds have an advantage because they can benefit from 

economies of scale and thereby spread their fixed costs over a larger number of assets. 

Larger mutual funds can take advantage of their large size and keep a lower fund fee 

than smaller mutual funds. Our results point to that the benefits of operating efficiencies 

for large funds are passed on to the investors in form of lower fees. Most previous 

studies have found a negative relation between size and expenses. Some of the studies 

that found a negative coefficient are for instance Ferris & Chance (1987), Malhotra & 

McLeod (1997) and Marti et al. (2009). Further on, the negative relationship revealed in 

this study might be a product of the discount of the fee that is given within the premium 

pension system. It is reasonable to believe that mutual funds that are popular outside of 

the premium pension system are also popular within the system. Mutual funds that are 

more popular become larger and within the PPS mutual funds are forced to give larger 

discounts if more money is invested to the fund. Because of the larger discounts larger 

mutual funds should be more likely to have lower fees within the premium pension 

system.  

LAUNCHDATE has a positive relation to FEE_A_DISCOUNT. The relation is 

significant for the sample of equity funds, balanced funds and all mutual funds on a 1% 

significance level. Only the bond fund sample does not show a significant result. The 

significant results imply that younger mutual funds have higher fee after discount. The 

results indicate that investors investing into more established funds on average 

experience lower expense ratios. There is a tendency for more mature funds to charge 

lower fee. The obtained results seem logical given that mutual funds probably have 

more expenses in the beginning of their lives. One can assume that newer mutual funds 

do not operate fully efficient compared to older ones. Ferris & Chance (1987, p. 1079) 

explain a learning curve for mutual funds that implies older mutual funds are able to 

operate more efficiently. Due to their more efficient operation older mutual funds tend 

to not have to charge as high fees as younger mutual funds. The results of this study are 

largely consistent with the existing literature on the subject of fees and age. However, 

our results cannot be considered economically significant since a one unit increase in 

launch date have only a generally small effect on the fee that a fund extracts.  

A mutual funds management style can be assumed to greatly impact its costs. Actively 

managed mutual funds tend to, on average, charge higher fees than passively managed 

mutual funds. This result is statistically significant on a 1% percent level for the sample 

of all mutual funds in this study as well as for the different fund type’s separately. 

Cremers & Petajisto (2009, p. 3343) found a similar result when investigating active 

share for mutual funds. Their result pointed at that a higher active share was associated 

with higher fee for mutual funds. It is more costly to update and change a portfolio and 

to gather information about securities in the effort to beat the market therefore it is 

natural for actively managed mutual funds to charge higher fees.  

The coefficient for PERFORMANCE_DEP is positive, but not statistically significant 

for the sample of all mutual funds. This means that the null hypothesis of no relation 

cannot be rejected. Funds with performance dependent fee can be concluded to charge 
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no higher fee than non-performance dependent mutual funds in the premium pension 

system. The coefficient for PERFROMANCE_DEP for balanced funds is positive and 

statistically significant. This indicates that for balanced funds, funds with performance 

dependent fee charge on average higher fee than funds with non-performance dependent 

fee. For the samples for bond funds and equity funds the result is negative, but not 

significant meaning that the null hypothesis cannot be rejected. None of the results are 

economically significant. The estimated coefficients are generally too low to be 

considered economically significant.  

Since the discount in PPS is decided partly by the fee before discount, the fee charged 

within PPS can be explained by the fee before discount. The fee before discount was 

therefore tested to be included into the regression model to determine if the results for 

other variables differed when fee before discount was included into the model. The 

results showed no difference for the coefficients if fee before discount was included or 

not, therefore results are displayed excluding fee before discount. Fee before discount 

showed a positive and statistically significant relationship to FEE_A_DISOCUNT for 

all fund types indicating that mutual funds that have higher fee outside of premium 

pension system also tend to have higher average fee in the premium pension system. 

Even though funds with higher fee outside of the premium pension system should have 

higher discounts, as indicated by the discount model in the premium pension system, 

funds with high fees outside PPS also have higher fees within the premium pension 

system.  

R-squared tells us how much of the variations in FEE_A_DISCOUNT, as estimated 

with our model, that can be explained by the variables ALPHA_LAG, TNA_LN, 

LAUNCHDATE, ACTIVE and PERFORMANCE_DEP as well as the control variables 

included into the model. R-squared for all models predicting the fee after discount is 

presented in table 12. R-square obtained when estimating the model for the sample of 

all mutual funds in the PPS is close to the R-square obtained by Korkeamaki & Smythe 

(2004) in their study of determinants of fund fee in the Finish mutual fund market.   

6.5 Relationship between fee after discount and characteristics (FEM) 
To overcome the problem of possible correlation in the error terms equation 10 for all 

funds and the different fund types are also estimated using random effects model and 

fixed effects model to account for the correlation. To determine whether a fixed effects 

or a random effect model was appropriate a Hausman test was conducted where the null 

hypothesis is that a random effect model I appropriate. The Hausman tests point to that 

the most appropriate model for all mutual funds in the PPS and for the sample of 

different fund types is a fixed effects model. Since models coefficients were estimated 

using robust standard errors a robust Hausman test were performed in addition to the 

regular Hausman test. A Sargan-Jensen test statistic was received for all fund types 

indicating the same results as the regular Hausman test statistic. Coefficents for time 

invariant variables such as launch date and whether the fund is considered actively or 

passively managed cannot be estimated using a fixed effects model. Control variables 

that are time invariant such as currency and category could neither be estimated using a 

fixed effects model. Only coefficients for ALPHA_LAG and TNA_LN could be 

estimated using the fixed effects model. The results from using fixed effects model are 

shown in table 13. Coefficients estimated using random effects model are shown in 

appendix 4.  
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Table 13. FEM – Fee after discount  

Estimate of equation 10 using fixed effects for all funds, equity, bond and balanced 

These table present results for the dependent variable FEE_A_DISCOUNT using fixed effect model against different 

mutual fund characteristics. FEE_A_DISCOUNT is the annual fee for a mutual fund with the PPS discount included. 

Independent variables are ALPHA_LAG and TNA_LN. ALPHA_LAG the risk-adjusted return for the previous year 

with PPS discount included for a mutual fund. TNA_LN is the natural logarithm of a mutual fund’s net assets. YEAR 

is a control variable. YES indicates that a specific variable was included as a control variable in the regressions. 

Coefficients are estimated in Stata using fixed effects model. R-squared is given in percentage. T-statistics are in 

parenthesis. Huasman test displays p-value. *** Significance at 1% level; ** significance at 5% level; * significance 

at 10% level. Models are estimated using robust standard errors. 

 

There are some differences in the results obtained using pooled OLS compared to the 

results obtained when using fixed effects model. The coefficient for ALPHA_LAG for 

the sample of all funds is still positive when estimated using the fixed effects model. 

The result is significant on the 10% level instead of the previous 1% level. Further on, 

the coefficient for bond funds is still positive and significant on the 1% level. The 

ALPHA_LAG coefficient for the sample of equity funds is no longer significant when 

estimated using fixed effects model. For balanced funds the coefficient turns negative, 

but it is still not significant. The coefficients for ALPHA_LAG are overall smaller when 

estimated using fixed effects model as compared to when estimated using pooled OLS. 

The obtained results are less economically significant when estimated using fixed 

effects model compared to pooled OLS.  

The coefficient estimates for the variable TNA_LN turns from negative to positive 

when estimated using fixed effects model for the sample of all funds as well as for the 

sample of different fund types. When estimating a model using fixed effects one is 

conditioning on a different and much larger set of variables. The relationship between 

size and mutual fund fee is positive and significant on the 1% level for the sample of all 

mutual funds when estimated using fixed effects model. Similarly the coefficients 

estimate for TNA_LN for the sample equity funds is positive and statistically significant 

Dependent variable: FEE_A_DISCOUNT 

 

Fund type: 

 

Independent variables 

All 

Coeff. Est. 

(t-value) 

Equity 

Coeff.est. 

(t-value) 

Bond 

Coeff. Est. 

(t-value) 

Balanced  

Coeff. Est. 

(t-value) 

 

ALPHA_LAG 

 

0.000349
*
 

 

0.000260 

 

0.00156
***

 

 

0.00124 

 (1.94) (1.38) (3.10) (1.23) 

     

TNA_LN 0.0203
***

 0.0118
**

 0.0132 0.00594 

 (4.54) (2.18) (1.40) (0.37) 

     

CONSTANT 0.744
***

 1.064
***

 0.505
**

 0.889
***

 

 

 

YEAR 

(8.02) 

 

YES 

(9.36) 

 

YES 

(2.55) 

 

YES 

(2.65) 

 

YES 

 

No. of observations 

R-squared 

Hausman 

7480 

0,2615 

0,000 

5397 

0,3651 

0,000 

1163 

0,3042 

0,005 

575 

0,3181 

0,003 
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on the 5% level when estimated using fixed effects model. For the other two fund types 

the coefficients for TNA_LN are positive but the results are not significant. The results 

are not economically significant for any of the fund types. Economies of scale are 

connected to the size of the mutual fund. According to Latzko (1999, p. 333) a negative 

relation between mutual fund fee and the size of the mutual fund implies that economies 

of scale exists. Latzko (1999, p. 337) found a negative relation between size and mutual 

fund fee. Economies of scale are not present when there is a positive relationship 

between size and fund fee. Our result from the fixed effect model implies that 

economies of scale do not exist in our sample of mutual funds. This result obtained 

when using fixed effects model is in line with what Korkeamaki & Smythe (2004, p. 

422) found on the Finnish mutual fund market. Lager mutual funds have on average 

higher fee and any effects of economies of scale seem to not be shared with the 

investors in terms of lower fund fees. Korkeamaki & Smythe (2004, p. 423) explain the 

positive relationship between size and  fee with the fact that Finnish mutual funds might 

not have reached efficient size due to that the market is not as developed as for instance 

the US market. This might also be the case for mutual funds in the Swedish market. 

This result is however unexpected since most other studies have found a negative 

relationship concerning mutual fund size and fund fee. Bikker et al. (2012) and Marti et 

al. (2009) results showed that economies of scale are present in their studies. Also Ferris 

& Chance (1987, p. 1080) found a negative relation between size and expenses. 

Malhotra & McLeod (1997, p. 185-187) included both bond funds and equity funds in 

their study. Their result showed a negative relationship between expenses of mutual 

funds and size for both fund types. The results obtained in this study using fixed effects 

model contradict most previous studies on the subject. The obtained coefficients in this 

particular study are not large enough to be considered economically significant. 

The random effects model show similar result as the pooled OLS model. Because of 

that random effect model will not be described further. The model estimated using 

random effects is presented in appendix 4.   
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7. Conclusion 
 

7.1 Conclusion & recommendations 

This study analyzed fees and performance for all mutual funds that existed in the 

premium pension during the period 2004-2016. This study has investigated the 

relationship between risk-adjusted performance and fund characteristics as well as the 

relationship between mutual fee and fund characteristics within the premium pension 

system. While previous studies conducted with data from the premium pension often 

have failed to take into account the discount that is offered within the system, this study 

takes the discount into account. A further theoretical contribution of this study is that it 

investigates not only equity funds, but also bond funds and balanced funds. 

When it comes to determinants of risk-adjusted performance for mutual funds in the 

premium pension system it can be concluded that there seems to be a positive 

relationship between fees and performance when taking into account the risk-adjusted 

return that individuals in the premium pension actually earn and the fee that individuals 

actually pay. Mutual funds in the premium pension system seem to fully compensate 

investors for increasing mutual fund fees and the fees that the mutual funds charges 

seem to be justified given the funds risk-adjusted performance. Opposite to the sample 

of all mutual funds and equity funds, balanced funds do not manage to compensate for 

increasing fund fees. There is in fact a negative relationship between risk-adjusted 

return and fee after discount for the sample of balanced mutual funds. This study finds 

no relationship between fee and performance for bond funds. 

Younger mutual funds generally perform better than older mutual funds. For the 

samples of equity funds and bond funds younger mutual funds perform significantly 

better than older mutual funds. However, there is a negative relationship between launch 

date and performance for balanced funds indicating that older mutual funds perform 

better than younger funds. Even thought the results were statistically significant the 

launch date of a fund seem to have only a small effect on the annual risk-adjusted return 

in reality.  

Larger mutual funds, in terms of total net assets, are associated with higher risk-adjusted 

performance. This implies that economies of scale are present in the premium pension 

system. Regardless of fund type it is better to invest in larger mutual funds since this 

investment results in an economically and significantly higher average risk-adjusted 

return. An increase in size is associated with a larger average increase in performance 

for the sample of equity funds compared to the sample of bond and balanced mutual 

funds. 

When it comes to determinants of fees for mutual funds in the premium pension system 

it can be concluded that newer mutual funds tend to charge higher fees within the 

premium pension system. This result might be due to a learning effect where older 

funds can operate more efficiently. However, it is difficult to draw any definite 

conclusions about the association between launch date and performance, as well as for 

launch date and fee after discount, since the effect in reality is small. Results are mixed 

when it comes to the association between size of a fund and fee after discount. Again it 

is hard to draw any definite conclusions since the results are considered too small to be 

economically significant.  
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Balanced funds with performance dependent fee charge significantly higher fee than 

funds with non-performance dependent fee. The fee after discount depends on expected 

performance, which can be forecasted by prior performance. Mutual funds with better 

performance in previous year charge higher fee than funds with lower lagged returns, 

but the result cannot be considered economically significant.    

This study finds that actively managed mutual funds tend to charge higher mutual fund 

fees on average than index funds; this applies to all different mutual fund types 

investigated. Further on, actively managed equity funds perform worse than passively 

managed equity funds on average. Because of this investors in the premium pension 

system are better off by choosing an equity index fund over a more expensive actively 

managed equity fund.       

This study provides a guide for what characteristics and traits are important to consider 

when choosing mutual funds within the premium pension system. This study can serve 

as a guide for investment decisions within the premium pension system.  

7.2 Future research 
This study investigated fee after discount and performance of mutual funds in the 

premium pension system during the period of 2004-2016. This study does not consider 

trading costs. Future studies that shed light on the hidden costs if the premium pensions 

system, such as for instance the trading costs, are needed. The trading costs of mutual 

funds can be accessed via the mutual funds annual reports.  

 

A suggestion for further studies is to examine individuals’ behaviors in the premium 

pension system. It could be of interest to explore what influences the individual’s 

choices of mutual funds in the premium pension system. It would be of interest to find 

an explanation to their behavior when selecting mutual funds. For example future 

research could focus on how the individuals within the system evaluate the risk and 

create their portfolio of mutual funds. 

Future research is needed to investigate the different premium pension advisory firms 

and the effect they have on common people’s premium pension is a potential subject to 

investigate further. It is subject that is widely discussed in Swedish media lately as a 

result of scandals that have occurred. For instance, the Allra scandal within the premium 

pension system verifies why a detailed examination of advisory firms is needed 

(Affärsvärlden, 2017).  

7.3 Ethical and social issues  
This study follows the recommendations that should apply according to the Swedish 

Research Council concerning good research ethics (Gustafsson et al., 2011). The 

researchers have the full responsibility to ensure that the research follows all ethical 

considerations (Gustafsson, 2011, p. 32). We, as authors of this thesis, have the full 

responsibility for this thesis and all the choices made during the thesis work. According 

to the Swedish Research Council (Gustafsson et al., 2011, p. 39) it is important that a 

researcher is open with the research conducted. In this thesis the authors have been open 

with the results and cautiously described the steps taken to conduct the study at hand. 

The original data used in this study are available for other researchers to review and it is 

possible to obtain the data from the Swedish Pension Agency if this study were to be 

repeated. It is vital that researchers analyzes the results carefully and discuss what could 

affect the results (Gustafsson et al, 2011, p. 44). Further on, according to the Swedish 
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Research Council (Gustafsson et al., 2011, p. 44), researcher need to be cautious not to 

overestimate a result. The results of this study are analyzed form previous theories and 

research and the results have not been overstated. The results have been analyzed from 

the results of other similar research studies. Both previous research that obtained similar 

results to this study and opposite results have been used when analyzing the results. The 

results are considered firmly discussed and explanations for the obtained results have 

been presented. 

When scientific dishonesty occurs it can damage the credibility of the whole research 

society. In the event of dishonesty the reputation and credibility for published scientific 

articles decreases (Gustafsson et al, 2011, p. 105). Scientific dishonesty is described by 

the Swedish Research Council (Gustafsson et al, 2011, p. 107) as actions taken by a 

researcher that leads to false or distorted results concerning the work performed. These 

types of actions also results in misleading information (Gustafsson et al, 2011, p. 107). 

The Swedish Research Council (Gustafsson et al, 2011, p. 108) defines plagiarism as 

occurring when researchers use other researchers’ material without permission. During 

this thesis the authors have been careful to always refer to other researcher’s studies to 

protect this thesis from scientific dishonesty and plagiarism.  

Whether the research is useful or not for society is another important aspect to consider 

(Gustafsson et al, 2011, p. 35). It is important to communicate how the results obtained 

can be of use in real life for the public. The results obtained in this study can be useful 

for the public in a way that it can be a complement to help individuals choose mutual 

funds in the Swedish premium pension system. By providing more information about 

mutual funds in the premium pension system individuals can make more informed 

decisions that result in a higher pension by the time they retire. Overall ethical and 

societal considerations have been taken into account in this study.  
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8. Truth criteria 

8.1 Reliability 
According to Bryman & Bell (2013, p. 62) reliability is assessing if the outcome of a 

study will be the same if the study would be repeated or if the results of a study have 

been affected by random or temporary factors. It is essential to consider and reflect over 

reliability when conducting a quantitative study (Bryman & Bell, 2013, p. 63). If this 

study would be performed again the result are expected to be similar to the results 

obtained in this study. The data used in this study is considered to be trustworthy and 

has a high credibility because it originates from reliable sources, such as the Swedish 

Pension Agency. This study is based on secondary data, which makes it possible to 

repeat this study. Some parts of the data were acquired from a contact person at the 

Swedish Pension Agency. It is possible to contact the Swedish Pension Agency and 

retrieve the same data used in this study if someone would like to repeat this study since 

all data used is publicly available information.    

The data collected on whether a fund was considered actively or passively managed was 

gathered manually as a dummy variable from Thomson Reuters Eikon. When the 

variable was collected the mutual funds in the sample were manually judged if they 

were considered actively managed or passively managed. The decision on whether a 

fund was active or passive was based on a descriptive text about the mutual fund and 

complementary data from Morningstar. For some mutual funds it was difficult to assess 

if the mutual fund should be considered to be active or passive. The decision between 

active or passive might differ if another person would manually judge if the mutual 

funds are active or passive. This can affect the reliability of this study. The other 

variables used in this study will not differ if another researcher would replicate this 

study. This implies that the overall reliability can still be considered high. 

The programs Excel and Stata have been used for calculations and statistical tests. 

These programs are considered to have a high credibility and quality for conducting 

statistical tests and calculations. The statistical tests have been carefully controlled to 

check for human errors. This lowers the risk for incorrectness and error in the 

calculations. When conducting this study we have carefully described and explained the 

steps taken to conduct this study. Because of this it will be easier for other researchers 

to replicate this study and it gives the study a high reliability 

8.2 Validity 
According to Bryman & Bell (2013, p. 63) validity assesses if the conclusions from a 

study is connect to what the study is supposed to find out. Measurement validity, 

internal validity and external validity are different types of validity (Bryman & Bell, 

2013, p. 63-64). Measurement validity assess whether variables in a study is measuring 

what study is intended to measure (Bryman & Bell, 2013, p. 63). The variables used in 

this study are considered to measure what they are intended to measure. The variables 

used in this study are generally measured in a similar way as to how other previous 

studies within the research field have measured the variables. This study aimed to 

answer the research question of whether there exists a relationship between fee after 

discount and risk adjusted return. The pooled regressions were performed in order to 

analyze the relations between risk-adjusted return and mutual fund characteristics. How 

the relationship differs between the mutual fund types is answered in the results. A high 

validity is obtained in this study since the purposes and research questions have been 

answered and therefore the study has measured what it intended to measure.  
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Internal validity is if a conclusion that possess a causally relationship between two or 

more variables can be judged to be sustainable. Internal validity measures if the change 

in the independent variables is the real cause behind the variation in the dependent 

variable (Bryman & Bell, 2013, p. 64). The method utilized in this study has been 

created with support from previous literature and scientific articles by researchers that 

are considered to have a high credibility. We have controlled that the variables selected 

to this study have been used in previous research. Control variables were included in the 

regressions which strengthen the validity, since control variables reduces missing 

variable biases. This study eliminates survivor ship bias by including all funds, 

including funds that only existed in the premium pension system for a limited amount of 

time, into the sample. This means that the true relationship between alpha and other 

variables can be investigated. Some observations in the sample in this study have 

missing data for some variables. For example fee after discount have missing data 

during some years for some funds (Verbeek, 2004, p. 237). Selection bias can occur if 

the sample is not randomly selected from a population that is large. Missing data 

increases the risk of selection bias in our sample. Since the sample period in this is long 

and there were only few observations with missing data we find the data material to be 

representative for the population.  

Bryman & Bell (2013, p. 64) describes external validity as assessing if the result of a 

study can be generalized to other research contexts in the same field of research. In this 

study external validity refers to if the result of this study can be generalized to other 

mutual funds, outside of the Swedish premium pension system. The results of this study 

can be generalized to the population of all mutual funds in the Swedish premium 

pension system since all mutual funds in the premium pension system are included in 

this study. Even mutual funds that have only existed for a limited time within the 

premium pensions system are included into the sample of this study, which should make 

the results generalizable to our population. However, the obtained results cannot be 

generalized to mutual funds outside of the Swedish premium pension system since the 

study has focused on mutual funds in the Swedish premium pension system. Since the 

PPS discount is included in the risk adjusted return and fee in this study the outcome 

might not be the same in a study conducted with risk adjusted return without the PPS 

discount and the fee before discount. Because of this it is not possible to generalize the 

results to mutual funds outside of the Swedish premium pension system.  
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Appendix 1: Calculations of SMB, HML & MOM factors 

 

The way AQR calculates the SMB, HML and MOM factors follows Fama and French 

(1992, 1993 and 1996) and Asness, Frazzini and Pedersen (2013). Frazzini created the 

three factors, SMB, HML and MOM, by constructing six value weighted portfolios. 

These portfolios are based on size, book to market and annual return. In the end of the 

calendar months stocks are assigned to two size sorted portfolios based on their market 

capitalization.   

Size SMB 

The average return on three small portfolios minus the average return on three big 

portfolios is the size factor (SMB). Breakpoints for size and book to market are in June 

each calendar year, which means that the factor is updated in June each calendar year. 

SMB portfolios are value weighted. The portfolios are rebalanced each calendar month.     

SMB= 1/3 (Small Value + Small Neutral + Small Growth) – 1/3 (Big Value + Big 

Neutral + Big Growth) 

Value factor HML Devil 

The value factor HML Devil is the average return on the two value portfolios minus the 

average return on the two growth portfolios. HML Devil follows Asness and Frazzini 

(2013). There are some difference in the calculations between HML Devil by Asness 

and Frazzini (2013) and HML FF by Fama and French (1992, 1993, 1996). HML Devil 

means that to compute book to market ratios book equity (BE) is scaled by the current 

total market value of Equity (ME) at the end of every month. HML FF in Fama and 

French HML means that to compute book to market ratios book equity (BE) is scaled by 

the total market value of equity (ME) at fiscal year end. The portfolios for HML Devil 

are value-weighted. Breakpoints for size and book to market are updated every calendar 

month. Every calendar month the portfolios are rebalanced. The HML Devil factor, as 

calculated by Asness and Frazzini (2013), is the one that is utilized in this study.  

HML Devil = ½ (Small Value + Big Value) – ½ (Small Growth + Big Growth) 

Momentum factor MOM 

The average return on the two high return portfolios minus the average return on the 

two low return portfolios are the momentum factor, MOM. These portfolios mentioned 

are value weighted. The breakpoints for size and book to market are updated every 

calendar month. Every calendar month the portfolios are rebalanced.    

MOM = ½ (Small High + Big High) – ½ (Small Low + Big low) 
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Appendix 2: List of categories 

 

Categories Fund type 
Number of 
funds 

                  
Percentage 

Asia and the Far East Equity 68 4,54% 
Biotechnology Equity 6 0,40% 
Euroland Equity 15 1,00% 
Europe Equity 90 6,01% 
Europe and Euroland Bond 49 3,27% 
Europe/Euroland index Equity 10 0,67% 
Europe/Euroland small cap Equity 27 1,80% 
Global Equity 173 11,56% 

IT and communication Equity 37 2,47% 
Japan Equity 50 3,34% 
China Equity 30 2,00% 
Latin America Equity 12 0,80% 

Pharmaceutical Equity 20 1,34% 
North America and USA Equity 72 4,81% 
North America and USA small cap Equity 13 0,87% 
Scandinavia Equity 29 1,94% 
New markets Equity 77 5,14% 
Pension in more than 20 year Generation 21 1,40% 
Pension in less than 10 years Generation 14 0,94% 
Pension in less than 20 years Generation 10 0,67% 

Russia Equity 19 1,27% 
Swedish equity and bonds Balanced 13 0,87% 
Swedish and foreign equity Equity 12 0,80% 
Swedish and foreign equity and Swedish bonds Balanced 20 1,34% 
Sweden Equity 70 4,68% 
Sweden index Equity 16 1,07% 
Sweden short Bond 29 1,94% 
Sweden long Bond 32 2,14% 
Sweden real rate Bond 6 0,40% 
Sweden small cap Equity 21 1,40% 
Foreign equity and bonds Balanced 126 8,42% 
Eastern Europe Equity 42 2,81% 

Other industries Equity 88 5,88% 
Other countries Equity 59 3,94% 
Other foreign Bond 121 8,08% 

Sum   1497 100% 
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Appendix 3: REM – Alpha discount 

 
Estimate of equation 9 using Random effects for all funds, equity, bond and balanced 

 

     

CONSTANT -120.5
***

 -134.9
**

 -148.3
***

 152.5 

 

 

CURRENCY  

 

CATEGORY 

 

YEAR 

(-2.73) 

 

YES 

 

YES 

 

YES 

(-2.29) 

 

YES 

 

YES 

 

YES 

(-3.30) 

 

YES 

 

YES 

 

YES 

(1.24) 

 

YES 

 

YES 

 

YES 

 

No. of observations 

R-squared 

Hausman test 

8859 

0,1776 

0,000 

6376 

0,2092 

0,002 

1390 

0,1500 

0,002 

710 

0,1642 

0,000 
This table presents results for the dependent variable ALPHA_DISCOUNT using random effects model against 

different mutual fund characteristics. ALPHA_DISCOUNT is the risk-adjusted return with PPS discount included.  

Independent variables are FEE_A_DISCOUNT, TNA_LN, LAUNCHDATE, ACTIVE and PERFORMANCE_DEP. 

FEE_A_DISCOUNT is the annual fee for a mutual fund with the PPS discount included. TNA_LN is the natural 

logarithm of a fund’s total net assets. LAUNCHDATE is the start date of a mutual fund. ACTIVE equals 1 if a fund 

is actively managed and 0 otherwise. PERFORMANCE_DEP equals 1 if the fund has performance based fee and 0 

otherwise. CURRENCY, CATEGORY and YEAR are control variables. YES indicates that a variable was included 

as a control variable in the regressions. R-squared is given in percentage. T-statistics are in the parentheses. Hausman 

test displays p-value. *** significance at 1% level; ** significance at 5% level; * significance at 1% level. Models are 

estimated using robust standard errors.        

 

 

 

 

 

Dependent variable: ALPHA_DISCOUNT 

 

Fund type: All 

Coeff. Est.  

(t-value) 

Equity 

Coeff. Est.  

(t-value) 

Bond 

Coeff. Est. 

(t-value) 

Balanced  

Coeff. Est.  

(t-value) 

 

FEE_A_DISCOUNT 

 

2.404
***

 

 

3.025
***

 

 

1.387 

 

-0.656 

 (4.00) (4.07) (1.63) (-0.61) 

     

TNA_LN 1.344
***

 1.638
***

 0.400
***

 0.437
**

 

 (13.88) (12.96) (4.63) (2.00) 

     

LAUNCHDATE 0.0443
**

 0.0504
*
 0.0685

***
 -0.0826 

 (2.04) (1.74) (3.11) (-1.35) 

     

ACTIVE -0.636 

(-0.74) 

-1.296 

(-1.50) 

0.298 

(0.44) 

1.847 

(0.42) 
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Appendix 4: REM – Fee after discount  

 

Estimate of equation 10 using Random effects for all funds, equity, bond and balanced 
Dependent variable: FEE_A_DISCOUNT 

 

Fund type: 

 

Independent variables 

All 

Coeff. Est. 

(t-value) 

Equity 

Coeff. Est. 

(t-value) 

Bond 

Coeff. Est. 

(t-value) 

Balanced 

Coeff.est. 

(t-value) 

 

ALPHA_LAG 

 

0.000509
***

 

 

0.000437
**

 

 

0.00158
***

 

 

0.000981 

 (2.87) (2.36) (3.34) (1.13) 

     

TNA_LN -0.00287 -0.0114
***

 0.000607 -0.00474 

 (-0.99) (-3.49) (0.10) (-0.46) 

     

LAUNCHDATE 0.00597
***

 0.00595
***

 0.00172 0.00787
***

 

 (8.45) (7.06) (1.26) (2.89) 

     

     

ACTIVE 0.319
***

 0.313
***

 0.314
***

 0.250
**

 

 (10.89) (10.23) (9.68) (2.45) 

     

     

PERFORMANCE_DEP -0.00500 -0.0435
**

 0.0338 0.111 

 (-0.24) (-2.16) (0.68) (1.59) 

     

     

CONSTANT -10.71
***

 -10.42
***

 -2.870 -14.55
***

 

 

 

CURRENCY 

 

CATEGORY 

 

YEAR 

(-7.48) 

 

YES 

 

YES 

 

YES 

 

(-6.09) 

 

YES 

 

YES 

 

YES 

(-1.04) 

 

YES 

 

YES 

 

YES 

(-2.66) 

 

YES 

 

YES 

 

YES 

No. of observations 

R-squared 

Hausman  

7480 

0,7141 

0,000 

5397 

0,7066 

0,000 

1163 

0,6793 

0,005 

575 

0,6258 

0,003 
This table presents results for the dependent variable FEE_A_DISCOUNT using random effects model against 

different mutual fund characteristics. FEE_A_DISCOUNT is the annual fee for a mutual fund with the PPS discount 

included. Independent variables are ALPHA_LAG, TNA_LN, LAUNCHDATE, ACTIVE and 

PERFORMANCE_DEP. ALPHA_LAG is the risk-adjusted return for the previous year within PPS discount 

included. TNA_LN is the natural logarithm of a fund’s total net assets. LAUNCHDATE is the start date of a mutual 

fund. ACTIVE equals 1 if a fund is actively managed and 0 otherwise. PERFORMANCE_DEP equals 1 if the fund 

has performance based fee and 0 otherwise. CURRENCY, CATEGORY and YEAR are control variables. YES 

indicates that a variable was included as a control variable in the regressions. R-squared is given in percentage. T-

statistics are in the parentheses. Hausman test displays p-value. *** significance at 1% level; ** significance at 5% 

level; * significance at 1% level. Models are estimated using robust standard errors.        
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        Appendix 5: Correlation matrix 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


