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ABSTRACT 
 

  
Behavioral finance has been a popular research subject for a while and therefore the 
understanding of human behavior when it comes to private financial investments has 
increased. When comparing human behavior to the financial theories one can conclude 
that the assumption of perfect and efficient markets with fully informed and rational 
investors is not realistic. This study has therefore looked at the investor rationality when 
choosing which index fund to invest in. Index funds are to a large degree used as a savings 
tool for either pensions or other specific purposes. It was therefore interesting to look at 
the behavior of Swedish investors buying the Swedish index funds available in Sweden 
with a quantitative analysis of the relationship between flow and other features of index 
funds. The dependent variable reflecting rationality was the fund flow and the 
independent variables were return, tracking error, size, fee and risk. No previous studies 
have been made on the investor rationality regarding index funds in the Swedish market, 
although similar studies have been done on the American S&P 500 investors. 17 index 
funds were included in this study, which is the whole population of index funds following 
Swedish indices available in Sweden at the point of time when this study was conducted. 
From this population funds that had been available for more than 3 years was chosen 
since we wanted to look at the behavior based on a longer time span than one year. In the 
end, 17 index funds with 51 observations was included in the study. 
  
Five hypotheses were created and tested of which two were accepted. From the regression 
model we found that return and standard deviation (SD) were significant and had positive 
relationships with the fund flow. This implies that Swedish investors are rational to some 
degree but not fully rational since they are not taking any of the other variables into 
account which a rational investor ought to consider. It is therefore useful information for 
both investors and fund companies to see which factors weight in the most and how 
rational the behavior is. Conclusions from this study is that Swedish investors are subject 
to the index fund rationality paradox to some degree and the rational choice theory applies 
to some extent. One has to fully consider the outcomes of an action and base the decision 
on utility maximization that the outcome will give one. To act fully rational is hard even 
for the most aware investor and even harder for an ordinary investor with gaps in 
knowledge and limited resources to information.  
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1. Introduction 
 

 
 
This chapter will focus on introducing the fundamentals of the chosen research area. It 
will start by providing the background of the topic, including relevant information about 
the Swedish fund market and index funds alongside with the importance and relevance of 
the investigation in the subject. Thereafter, the purpose of conducting the study and the 
research question will be presented. In the end of the chapter theoretical and practical 
contribution followed by delimitations will be provided. 
 

 
 

1.1. Background 
 

 
In this section relevant background information which is important for the overview and 
understanding of coherence behind the research is presented. We start by introducing the 
Swedish fund market, the growth and the effect it has had to private investors as well as 
the society. The next part present a more comprehensive explanation of the contexture of 
index funds followed by an insight to the importance of fees. In the end further 
information highlighting the relevance of the topic will be provided. 
  

1.1.1. Mutual Funds 
 

 
Swedish households having their savings in Swedish funds contribute to the growth of 
the economy since the inflow of capital enables corporations and states to make further 
investments. From the 1980s until 2017 the proportion of funds in household’s financial 
assets had increased from 1 percent to 24 percent. According to the Swedish Investment 
Fund Association “funds can contribute to a sustainable and responsible development” of 
the country and its economy (Swedish Investment Fund Association, 2018a).  In 1970 
there were 17 funds available in Sweden whereas in 2016 the savers had access to over 
2500 funds and the net fund assets accounted for over SEK 3000 billion. This has opened 
up for both competition among fund providers as well as diversity in savers choices 
(Swedish Investment Fund Association, 2018b). The Swedish Investment Fund 
Association also presents information that 80 percent of the Swedes saves in funds, which 
is exceptional in the world. It is seen that over time the value of funds and stocks has 
increased which has benefitted the private investors, the corporations as well as the state 
funding. Funds are providing the opportunity for everyone to take advantage of the stock 
market growth and create welfare. The graph below illustrates the growth of a savings 
account with a deposit of SEK 400 per month compared to the value growth when 
investing the same amount in an average “allemans” fund (Swedish Investment Fund 
Association, 2018b). An “allemans” fund is an equity fund which was first sold in the 
Swedish market in 1984. They were free from taxes until 1991 with the intention to 
stimulate the economy, increase the buffers as well as improve Swedish private pensions 
savings (Pettersson et al. 2009, p. 11). 
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Figure 1. Value growth in an average “allemans” fund 

Source: The Swedish Fund Association, (2018) b. 
  
Consumers save in funds based on different purposes which can among other things be 
to maintain an economic buffer for the future, make long-term investments, or any other 
personal objectives. Funds are an investment strategy where a diversified portfolio is 
provided and they are containing lower risk than for instance investments in stocks. 
Furthermore, deep knowledge about the companies or markets in question is not required 
to the same extent as for instance in stock investments. 
 
  

1.1.2. Mutual Index Funds
 

 
Index funds have experienced an increasing popularity during the past years alongside 
with the growing financial markets. The index funds ambition is to replicate a specific 
market and market index. Therefore, the aim is to weight the portfolio to passively imitate 
the market index and lie as close to the index as possible. An index fund can for example 
have the aim to replicate the Swedish OMXS30 index and thereafter the strategy is to 
include the same weight of the companies in the portfolio as the OMXS30 consists of. 
Thereafter the ambition is to follow the benchmark index with a passive management 
strategy. The performance of the index fund depends on the achievement of all the 30 
companies’ performances included in the index. Ever since the first index fund was 
established in 1976 in the US and tracked the famous U.S. based S&P 500 index there 
has been a trend of increased savings in index funds such as pension savings. At the end 
of 2018 the index funds accounted for 17 percent of total equity fund assets in Sweden 
(Swedish Investment Fund Association, 2019). The increasing popularity of index funds 
in Sweden is illustrated by the graph below. As the actively managed equity funds have 
experienced an outflow of capital, index funds have experienced stable inflow. 
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Figure 2. Net sales of actively managed equity funds and index funds 2010-2018, SEK 

billion 

Source: Swedish Investment Fund Association, (2019). 
  
Investing in index funds is considered to be an uncomplicated investment strategy that 
saves both time and effort for the investor. Even though it can be seen as attractive for 
investors to put their money into actively managed funds and pay an extra fee for the 
management in the hope of the manager beating the market, the table below shows that it 
is not the most profitable choice among the average investor. In table 1 several examples 
of equity funds are provided. One can see from the table, for the one-year European equity 
funds 58,83 percent have been outperformed by their benchmark index that is S&P 
Europe 350. Over time, it can be seen that the number of equity fund failures is growing 
and is over a ten-year period as high as 87,03 percent. This means that for the average 
investor, at least in the history, index funds have been a better investment alternative than 
other mutual funds. 
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Table 1. Percentage of European Equity Funds Outperformed by Benchmarks 

 

Source: SPIVA, (2018). 

 

From another older source we can see a similar pattern. Indeed, as much as 84 percent of 
the actively managed large blend funds in the U.S. between the years of 1997 to 2007 
failed to beat their index benchmarks. The actively-managed U.S. small value funds 
underperformed their indices with 68 percent (Thune, 2018).  

In an index fund the non-systematic risk is reduced since the risk is spread out over the 
market the index intends to replicate, while the systematic risk remains as it does for all 
funds. The mutual funds included in Table 1 are funds having non-systematic risk, which 
means that these funds have had a chance of beating the market and earning an extra 
return as well as the risk of losing. For an index fund there is no other risk than the risk 
of how the market will go. Different indices can although have different degrees of risk 
since the markets have different volatilities, but the non-specific risk should be reduced 
as long as the funds are perfectly replicating the benchmark index. Even though index 
funds are supposed to only contain market risk, it has been observed that there are funds 
that still include specific risk to some degree (Elton et al. 2004, p. 275). From the 
examples provided above it is clear that the average investor will more often lose by 
taking the extra risk than just simply go for only the market risk. 
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1.1.3. Mutual Index Fund Fees
 

 
Since index funds have become popular among private investors, we consider it important 
to raise awareness among investors about the product. Index funds are as mentioned a 
passive investment strategy which makes the fees relatively low compared to other mutual 
funds that generally are actively managed. It is of paramount that investors can identify 
differences among index funds for the purpose of profit maximization and thus not to pay 
higher fees than necessary. One would assume that index funds which follow the same 
index have the same management fee. This is however not the case since fees tend to 
differ. In the Swedish market the index fund fees have a range from 0 to 0,68 percent 
which was discovered during the process of this thesis. Sweden is one of the leading 
countries in the index fund market and during recent years many zero-fee funds have been 
introduced such as Avanza Zero (Swedish Investment Fund Association, 2019). Index 
funds with no expenses, such as Avanza Zero, have been used as a marketing tool for 
firms owning fund families, to attract customers to invest in their other financial products. 
Companies earn money on the new gained customers but indeed they are losing money 
in the specific fund having zero fee (Ekonomifokus, 2018). This fact could for instance 
be one explanation for why investors are choosing certain funds and why different fees 
of index funds exist and will be furthered discussed in this research. 
  
Index funds are often seen as a suitable product when it comes to long term savings. 
Especially in these longstanding investments even small differences in fees, which are 
reducing the interest rate, can have large impacts. This fact is additionally crucial for life-
long investment such as pension savings. This small difference is especially notably by 
the effect of compounded interest, which is a strategy of reinvesting interest.  The graph 
below illustrates the effect of compounded interest. 
 
 

 
Figure 3.  Compounded Interest Over Time 

Source; authors 
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Figure 3 is illustrating one alternative where an investor would deposit a sum of 100 000 
SEK and thereafter 12 000 per year for 30 years into an investment product providing 9 
percent in interest rate per year. The interest is kept in the investment product and 
therefore earns an additional interest in the following years. One of the investments has a 
fee of 1 percent, meaning that the yearly return has decreased to 8 percent per year and is 
illustrated as the darker line in Figure 3. The other investment illustrated by the lighter 
line represents an investment where the fee is 1,5 percent, which reduces the return to be 
7,5 percent per year. As we can observe from the graph above, the gap between the two 
lines is increasing which illustrates that the compounded interest is getter more notable 
over time, which makes differences in fees even more important to notify. The investment 
with the lower fee would be worth 2 353 664 SEK after 30 years. The same money 
invested in the other alternative having a higher fee would be worth 2 104 288 SEK after 
30 years. From this we can understand that a difference in fee of 0,5 percent would reduce 
the return over 30 years by approximately 250 000 SEK. 
  
The motivation for this study arose from the pre understanding that index funds in Sweden 
have different fees even if they are similar in character. We found it both relevant and 
important to go more in-depth in this subject to provide a better insight of the behaviors 
of investors. We want to encourage investors to look into the different index funds and to 
not pick “the first best”. This study aims to research the Swedish index fund investor’s 
behavior and their rationality. 
 
  

1.2. Problematization
 

  
Some studies state that not even the most educated investors make decisions based on 
pure rationality (Mauck & Salzieder, 2017, p. 50). This will be the main concept of this 
study as we look at the Swedish index fund market as the measure of investor rationality. 
It is a fact that humans are not rational in their actions and thus the choices are not always 
the optimal ones. However, the choice to invest into index funds is the most rational one 
if it is based on the knowledge that the average mutual fund, or an average investor for 
that matter, cannot beat the market and therefore the best alternative is to follow the 
market (Boldin & Cici, 2009, p. 33). Boldin & Cici (2009) talk about the difference 
between sophisticated and unsophisticated investors and the fact that the use of brokers 
and financial advisors increases the risks of investors choosing funds based on false 
incentives. The effect of brokers and financial advisors on investors will be discussed 
more in detail later in this study. Index funds are products that have shown to differ in 
their fees while having predictable expected future payouts. Therefore, whether Swedish 
investors decide to choose index funds with high fees will as well be a measure of 
rationality. The authors of this study call the phenomenon of investors choosing the index 
funds with higher fees the index fund rationality paradox (Boldin & Cici, 2009, p. 34). It 
is a paradox since some of the investors are contradicting the rational behavior that 
investors are expected to have. Boldin & Cici (2009) identify that most of these investors 
contributing to the paradox are the unsophisticated ones who are excessively influenced 
by financial advisors. We want to see whether Swedish investors are subject to the 
rationality paradox as presented by Boldin & Cici (2009), who studied the investor 
behavior in the S&P 500 index funds. Since Swedish investors are active in investing in 
funds, it is of importance and interest to pay attention and ascertain whether investors are 
acting rationally in their choices when it comes to index funds. 
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Investing in index funds is considered the best way to take advantage of the investment 
strategy of low-cost, widely diversified, passive approach. This is an old investment 
strategy which claims to produce a market average return with little effort from the 
investor itself (Kennon, 2019). Index funds bought for long-term investment objectives 
have historically implicated that the investor has had to wait for several years in order to 
actually earn on the investment. It is therefore considered to be a good tool for pension 
savings. Warren Buffett, a well-known financial figure in the investment sector, has 
encouraged investors to consider index funds as a potential investment strategy and 
especially highlight their importance in pension savings (Martin, 2018, CNBC). Cremers 
et al. (2016) talks about the increasing popularity and growth of the explicitly indexed 
funds which refer to index funds and exchange-traded funds (ETF). They covered about 
22 percent of assets under management in 2010 and the amount is still growing. This 
gives investors the opportunity to gain more of the profits of the fund if the fees are low. 
Cremers et al. (2016) also presents an observed relationship which shows that in markets 
where index funds are more popular, there is more competitive climate among actively 
managed funds. In these competitive climates, fees of actively managed funds are forced 
to decrease, and the fund managers have as well a higher pressure to deliver high alphas 
than in markets which has a smaller proportion of index funds. The existence of “closet 
funds”, which are funds marketed as actively managed but that indeed have a passive 
management strategy, have also been shown to be more common in market climate where 
the index funds have a smaller proportion of the market. Closet funds are based on false 
marketing since they are indeed passively managed but marketed and charged as actively 
managed. Therefore one could say that having a big proportion of index fund in a market 
decreases the use of closet funds and increases the profitability for private investors 
(Cremers et al. 2016, 540-541). 
 
According to the classic paradigm of financial theory investors acting in frictionless 
markets make rational decisions. This paradigm states that the investors set the prices of 
financial products and with their behavior they eliminate the dominated funds with the 
lack of demand. This paradigm is the starting point for the article by Elton et al. (2004) 
and is later on tested (Elton et al. 2004, p. 261). The authors carried out a study using the 
S&P 500 as a research vehicle, by measuring the index as a commodity, to examine the 
rational behavior of investors (Elton et al, 2004, p. 261). Their tests provided evidence 
that investors are paying more for the poorest-performing S&P 500 index funds, and the 
conclusion is that investors are not rational. The average expense ratio of the index funds 
added to the sample at the end of the sample period was higher than in the beginning, 
indicating that the new index funds with high expense ratios are able to survive, thanks 
to the irrational investors (Elton et. al. 2004, p. 286). 

Since the fees are varying among index funds in the Swedish index fund market as well 
as it does for the S&P 500 index funds, the assumption that the index fund rationality 
paradox would be applicable in the Swedish market is possible. The fact that the portion 
of index funds is large in the Swedish market gives us a reason to ask ourselves whether 
index fund investors in Sweden are any less irrational than the American investors. Since 
this kind of study has never been conducted on the Swedish market before, and not either 
on a population of a country rather than on investors for a certain index, we find a research 
gap here that we want to investigate further. It is also interesting to provide the market 
with an updated research, both since it will contribute with an updated perspective of the 
index funds investors as well as investors behavior in the Swedish market. 
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1.3 Research Question
 

  
Do Swedish index fund investors make rational choices? 

 
1.4 Purpose

 
  
As previously presented in the background, the index fund market and the fund markets 
overall are already well-established in Sweden and are continuously growing which 
increases the relevance of conducting this research. The main purpose of this study is to 
investigate to what degree Swedish investors are rational in their choices when investing 
in index funds. A rational investor would aim to invest in low-fee, high-return index funds 
since the role of the fund manager is not relevant in index funds. With the use of a 
quantitative research method we hope to gain better understanding about investor 
behaviors and their preferences in index funds. We want to further investigate what 
investors are looking for when selecting their investments and in what areas rationality 
tends to be stronger/weaker. 
 
  

1.5 Contribution
 

1.5.1 Theoretical Contribution
 

 
The research gap that we have found within this area is whether Swedish index fund 
investors investing in the funds registered in Sweden are rational in their choices. 
Previous similar studies regarding S&P 500 index have been performed, yet Sweden is 
an unexplored area. This thesis contributes to new fact in the field of finance by further 
investigating the behavior of investors. The fact that financial markets are growing and 
thereby the number of various products in the markets are increasing makes it interesting 
to see how investors are behaving and which factors might play a role in the decision-
making. Therefore, this research will provide a newer and perhaps a different perspective 
on the subject and contribute with an insight of which components in a fund make 
investors to buy them and to what degree. The variables which impact on the flow of 
capital are studied are return, tracking error, size, fee and risk. This is a research of index 
funds, but the results might also contribute to possible explanations on investors choices 
in other financial products. One assumption in rational choice theory explains that by 
acknowledging our own irrationality one can make more rational choices in the future. A 
tendency of foresight is seen as irrational behavior. Rationality of investors is an 
assumption for traditional finance models and theories which to build the theories upon 
but it is crucial to question this rationality assumption since humans are subjects to error. 
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1.5.2 Practical Contribution
 

 
We hope that this study contributes to increase the knowledge of private investors and 
can influence them to make better choices among index funds. If the findings provide the 
answer that investors tend to behave irrationally as previous studies have shown, this 
thesis can hopefully raise awareness and encourage investors to revise their investment 
decisions and get more value for their money. Since it is important to think about the 
long-term savings we wish to encourage investors to do smarter choices to get more value 
in their savings. Moreover, by looking into what indicators index funds investors are 
basing their choices on, we can understand in what areas investors are being rational or 
not. This can help investors to understand possible mistakes and what to look for before 
deciding. This study can also play as an indicator to the institutional investors or to the 
fund management companies when mapping the possible investors for the funds or when 
considering the competitors in the industry. Furthermore, to investigate which component 
in an index fund affect the flow of investors can also be useful for fund companies. With 
this knowledge companies can more easily understand what investors are looking for 
when choosing an index fund and thereafter manipulate the fund composition to increase 
the attractiveness of the fund. It is although important to point out that investors might 
change their behavior which could make the results inapplicable in the future.  
 
 

1.6 Delimitations
 

  
This study focuses on providing information of whether investors in Sweden are subject 
to the rationality paradox. Moreover, this study limits itself to investigating the behavior 
of private investors and leaves the industrial investors out due to lack of time and data. 
We have also chosen to focus only on investor behavior in index funds, not in mutual 
equity funds. The effect of currency exchange affecting foreign benchmark indices is 
complex to measure in a precise way and due to lack of time and data the study will be 
delimited to only measure investor behavior when investing in Swedish registered funds 
following Swedish benchmark indices. Furthermore, we want to highlight the fact that 
our study is based on human actions and not machines as investors. Robots would be able 
to make rational investments while humans are affected by many internal and external 
factors. The study also excludes the tax impact on index funds. It was excluded since the 
Swedish tax system is flat and is not expected to have much impact on investment 
decisions. It would make more sense to include the tax impact if the study would have 
been done on a sample operating in a market where tax brackets and efficiency of tax 
would have been in effect. During the process of data collection some of the data about 
the indices and the index funds was not available and therefore the data was limited to a 
smaller population. The data for some index funds was not available at Thomson Reuters 
Eikon or Datastream or it was insufficient. Since this is a degree project in Business 
Administration, the focus is to provide reliable statistics based on the data collected for 
this purpose. However, the aim is to explain investor behavior based on the statistical 
results and the target audience for whom this study is done are the investors and other 
people within business. More advanced statistical tests could be conducted but since the 
statistics is only used as a tool to understand investor behavior the less complicated 
statistical tests will be used. 
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2. Theoretical Framework 
  

 
 
In this chapter we will explain the theories and concepts underlying to our subject. We 
will start by introducing and discussing the rational choice theory and the rational 
behavior of human beings. This theory is relevant to include in this thesis since it is a 
foundational base which other theories that will be brought up are built upon. Thereafter, 
we are going to present the traditional and foundational theories within finance including 
rationality perspectives and thereafter the focus will shift towards behavioral finance. 
More recent studies in the topic of index funds that arose as a response to the traditional 
framework, including psychological perspectives, will later be brought up. Lastly, a 
summary of the chapter that will reflect back to its construction as well as explanations 
of how the different theories and studies are connected to each other will be presented.  
 

 
 

2.1 Foundational Theory of Social Science
 

  
The rational choice theory (RCT) and the human behavior in a general perspective will 
be presented and discussed below. This section is supposed to build a general 
understanding on how the RCT is the foundation for all decisions and how it is not 
perhaps applicable in reality. When looking at human behavior, social sciences are very 
much the relevant place to start framing the understanding of different behaviors. After 
all, financial markets consist of human beings and their behavior is the ground for all 
activities within the financial world. 
  
A rational action must be three things; it must be the best way to realize a person’s desires 
according to his beliefs, the beliefs must be optimal with the evidence available and lastly 
the amount of evidence has to be optimal (Elster, 1989, p. 30). Elster (1989) is one of the 
grounders and defenders of RCT and summarizes the theory to the simple definition of 
individuals doing what they think is going to have the best possible outcome. The actions 
are considered and taken for the means of the outcome, not for the value of the actions 
themselves (Elster, 1989, p. 22). Elster states the fact that the rational person can only 
choose what he believes to be the best means to achieve an outcome. He explains that the 
process can be rational but still fail to achieve the optimal outcome but also that 
sometimes the individual might just happen to consider the wrong choices if all evidence 
points at the wrong direction. The factors affecting the rational choices are for example 
the expected utility of the possible outcomes where the individual ranks the preferences 
of options or the interdependence of decisions, which is also referred to as the game 
theory (Elster, 1989, p. 28). 
   
Sometimes it is impossible, or at least hard, to rank the choices and thus not be able to 
choose the optimal action. When one cannot put an expected utility on the alternatives 
and thereafter rank them, other factors might come into play which are not directly related 
to the best outcome for the individual. These factors are called peripheral considerations 
and they do not fulfill the rational choice theory criterion. This is when beliefs are 
unspecified and thus the evidence is not sufficient enough to determine the probabilities 
of outcomes. Sometimes the likelihoods for outcomes are almost impossible to determine, 
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as in a situation of a firm deciding whether to invest in research & development to 
increase innovation, and therefore the decisions must be based on best beliefs according 
to the author (Elster, 1989, p. 32-34). The amount of evidence is also a tricky aspect since 
the cost of gathering all available information can be unreasonably high. Also, the timing 
of the choices is hard to determine due to the possible lack of information and the risk 
associated with waiting. When the rational choice is impossible to be determined, one has 
to go with the choice which is “good enough” as Elster (1989) refers to it. Irrationality 
can also depend on the persistence of trusting false probabilities, going with the optimal 
choice which is now less optimal due to waste of time and money or due to ignorance of 
the most rational choice. Wishful thinking is one major source of irrational behavior and 
it can affect our beliefs directly or through the information gathering procedure where we 
consciously select the evidence that support the preferred belief that one would like to 
think to be true (Elster, 1989, p. 36-37). All of these factors can have the effect of an 
investor ending up with an index fund which is not going to be the most profitable one in 
the long run. Especially the “good enough” choice might be more usual than we think if 
one doesn’t have the time or effort to look into the alternatives to be able to determine the 
most rational choice among the funds. 
  
Evidence against rationality states that people are impulsive, they let emotions take over 
the decision-making process or act based on pure habit. However, Hechter & Kanazawa 
(1997) state that this is not truly against the rational choice theory since the purest form 
of the theory only considers the social outcomes instead of individual ones. Another 
criticism on rational choice theorists lies in the motivational assumptions. The theorists 
regard structural elements and individual values as equally important for the outcomes 
but regardless of this they mostly focus on the social structural elements which makes the 
theory too general to be applied to individuals (Hechter & Kanazawa, 1997, p. 192-193). 
  
Strongly related with the RCT and the outcome of actions is the foresight of the decision-
maker. According to Elster (1989) people place too little consideration on the future and 
neglect it since future is not now and thus not as important to consider. The author 
considers this to be irrational behavior and an example of foresight. Savings is one 
example discussed in the book in the context of foresight. The habit of giving into current 
temptations instead of saving for pension years is “a failure of imagination” as Elster 
(1989, p. 44) describes it. This is an important discussion highly related to the choice of 
funds since they are often used for long term saving purposes. Index funds are a popular 
pension savings choice which makes it important for investors to know the differences in 
funds and what factors to look at when choosing them. Sometimes individuals act 
irrationally and make mistakes but learn from these mistakes. This is according to Elster 
(1989) a big improvement to being unknowingly irrational since one cannot deal with the 
tendency of acting irrationally if not aware of it. The more we acknowledge our own 
behavior, the more we can rationally cope with the proneness towards irrationality (Elster, 
1989, p. 47-48). 
  
Sociologists and early neoclassical economists have studied human behavior which has 
led to theories about rationality. This studied behavior is also applicable to investors 
making choices among investment products, such as index funds. In the next sections we 
are going to present the foundational theories within finance building on the assumption 
of investor rationality. 
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2.2 Foundational Theories Within Finance
 

  
This section will provide theories and concepts motivating investor rationality. Basic 
elements of the traditional and foundational theories Modern portfolio theory (MPT), 
Capital Asset Pricing Model (CAPM), Efficient Market Hypothesis (EMH) and the Law 
of One Price (LOP) will be presented and briefly discussed within the context of index 
fund investments. 

2.2.1 Modern Portfolio Theory (MPT)
 

 
Harry Markowitz (1952) was an American economist who first presented the process of 
investors selections in creating an optimal portfolio. The theory is today referred to as the 
modern portfolio theory (MPT) and is seen to be the foundation of modern financial 
economics (Rubinstein, 2002, p. 1041). Markowitz presented a theory stating that 
investors should see return to be desirable and the variance should be seen as undesirable. 
The two-staged process begins with the assumption that investors are based on 
observation and previous knowledge creating beliefs about future expectations of 
securities returns. The next step in the process begins with beliefs about future returns 
and ends with the selection of a portfolio.  MPT rejects the assumption that an investor 
aims to maximize discounted expected returns, since the theory takes the diversification 
aspect into account. Maximizing returns means that an investor aiming for the highest 
value on discounted expected returns should only invest in the best performing security. 
The theory provides a solution to risk minimization; a rational investor can optimize a 
portfolio by the use of diversification and therefore investing in one of the best performing 
securities is not optimal. By investing in many different securities an investor can 
decrease the variance. The theory is assuming that investors are rational and would 
constantly go for the best discounted portfolio.  For instance, in a situation when an 
investor stands between the choice of two securities with identical expected return but 
different risks, the investor would always select the less risky investment (Markowitz, 
1952, p. 77-78). 
  
Critique Towards MPT 
Criticism against the theory has arisen over time. The assumption about portfolio 
optimization is by Levy and Levy (2013) argued to be too straightforward to actually be 
applicable in reality. They mean that there exist errors in the statistical estimations 
included in the model (Levy & Levy, 2013, p. 372). The mean-variance assumption can 
be applied if the normal distribution of the several variables used in the model is given. 
In reality the information about expected returns, variances and covariances are not 
always given or known by investors as the model assumes. The data is often limited and 
investors have usually only the historical performances to base their predictions about 
future returns on (Levy & Levy, 2013, p. 372). The theory has as well evolved and been 
rebuilt over time. Behavioral portfolio theory (BPT) arose as an extended model of the 
MPT. The BPT includes both the social-, personal- and aspirational (SPA) theory (Lopes, 
1989) and the prospect theory (PT) (Kahneman and Tversky, 1979) combined with the 
MPT (Shefrin & Statman, 2000, p. 127). More than assuming that investor choices are 
based on mean and variance, the BPT builds on components such as foreseen wealth, 
ambition for safety, stages of aspiration and other possibilities (Shefrin & Statman, 2000, 
p. 128). Wilford (2012) was another author who responded critically to the MPT.  In the 
article, the author is simultaneously bringing up the importance of Markowitz (1952) 
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work as criticizing the outcomes of it. Wilford (2012) is arguing that the portfolio creation 
was one of the reasons to the 2008 financial crisis. The MPT was the idea behind the 
structured product vehicles created during the time before the crises, rated to be AAA but 
indeed were full of risk and lead to the huge number of defaults (Wilford, 2012, p. 93). 
Even though the theory has faced a range of critics the value of the groundbreaking revolt 
it has contributed with to the modern financial world cannot be disregarded. 
  
MPT states that investors are aiming to maximize the outcome taking expected return and 
variance into the estimation. In context with investments in index funds MPT would 
presume when investing in funds which have the same expected outcomes and same risks, 
a rational investor should choose the cheapest fund to maximize the value.   
 

2.2.2 Capital Asset Pricing Model (CAPM)
 

 
The capital asset pricing model (CAPM) is a commonly used asset pricing model now 
and can be traced back to the work shaped by William Sharpe (1964). This model that is 
constructed to price assets in market equilibrium under uncertainty is referring back to 
the work of Markowitz´s (1952) and Tobin's (1958) and is upon these findings continuing 
to build its form (Sharpe, 1964, p. 426-427). The CAPM is a “two-parameter model” 
which measures expected rates of return and risk by variance. The model assumes that all 
investors are risk averse, rational, seeking the highest level of utility and that the main 
focus lies on expected return and risk (William Sharpe, 1964 p. 425-426). It includes the 
assumption that investors make homogeneous and correct decisions of current returns, 
future returns, variances of returns and covariances of returns with the assumption that 
values have a normal distribution among their mean values (William Sharpe, 1964 p. 433-
434). Furthermore, CAPM includes assumptions that investors possess full information 
and knowledge in their selection process. It presumes that investors can lend and borrow 
money to a risk-free rate whenever, assets can be sold and bought at any time, no 
transaction costs or neither any taxes are included in the estimation (Dawson, 2014, p. 
570). Since the model was founded it has over time been modified. The latest amendment 
was introduced by Fama (1968) on the form of “beta” that is recognizable at current time 
(Rubinstein, 2006, p. 168). 
  
Fama’s (1968) formulation is as following; 
  E(Ri) – RF= lbis2(RM) = [E(RM) – RF]b1 
 
And if we solve for E(Ri), then;  
E(Ri) = RF+ [E(RM) – RF]b1 
  
Where, 
𝑅iis the return on asset i,  
𝑅F is the risk-free rate,  
𝑅Mis the return on the market, or an index,		
𝑅M– 𝑅F is the market premium investors charge,  
𝛽I is the systematic risk (Fama, 1968. p. 37). 
  
Critique Towards CAPM 
The normal distribution of the CAPM has been commonly criticized by behavioral 
economists and psychologists for not reflecting the reality. The fact that the utility-
seeking function is not always consistent with the actual behavior of investors is also 
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pointed out in the main argument against the functionality of the model (Levy, 2010, p. 
44). The assumption of investors seeking utility-maximization was among others 
criticized by Kahneman and Tversky (1979), the founders of Prospect Theory (PT), 
meaning that investors are not behaving as flawless machines and providing assumptions 
about irrationality. CAPM is still commonly used and Perold (2004) presents three 
arguments to why the model is applicable today. The first statement for the model is that 
we can investigate whether the observed real price match with the prices provided by the 
model, and therefore use CAPM as an estimation. Secondly, the model might not provide 
a perfect explanation of investor behavior but is working as a predictor. Lastly, it can be 
used as a measure to approximately predict and understand the real world of capital 
markets in terms of asset prices and investor behavior (Perold, 2004, p. 18).  CAPM 
includes many assumptions that are proven to not be fulfilled in investor behavior and the 
related concepts such as financial literacy will be further discussed later in the chapter. 
However, the model has flaws but is still a widely used measurement and prediction of 
asset prices. 
  
The expected rates of return and risk are to be considered when choosing among index 
funds due to the variability of the funds. However, if all investors were to obtain full 
information disclosure about the index funds available and expected returns could be 
specified, one would assume that the costly and poorly-performing index funds would 
not preserve in the competitive climate of index funds. Since this theory includes the same 
assumptions about utility-maximization as MPT, one would assume that rational 
investors would purchase the low-fee index funds. 
  

2.2.3 Efficient Market Hypothesis (EMH)
 

 
Another concept that was accepted within academic financial economics is the Efficient 
Market Hypothesis (EMH). The model founded by Fama (1970, 1991) states that 
securities market is immensely effective since it provides a reflection of information in 
the prices about individual securities as well as the whole market. The aspect is that all 
information from news and other types of announcement spreads and reaches investors 
at an extremely fast phase and is integrated in securities prices without postponement 
(Fama, 1970, p. 383). The assumption is linked to the notion of random walk which 
characterizes security prices having no relation with previous prices. Since prices reflect 
market information that can arise from news, tomorrow's price change will be a reflection 
from tomorrow's news. Since it is impossible to know tomorrow's news, price series are 
represented by a random departure. Securities prices are set by all existing information 
and therefore, uninformed investors’ most rational choice is to invest their money into a 
diversified portfolio. The return of the portfolio priced by the market will provide a 
similar rate of return as the expert’s portfolio (Fama, 1970, p. 386-387; Fama, 1991, 
p.1580-1581). 
  
Critique Towards EMH 
This theory has been criticized as well. Naseer and Tariq (2015) argue that findings from 
behavioral finance studies are showing that markets are biased and therefore not efficient. 
Meaning that the prices do not reflect the equilibrium prices due to psychological 
influences such as overreactions, future expectations, excessive optimism/pessimism and 
self-esteem among other impacts (Naseer & Tariq, 2015, p. 48-49). The 1990s financial 
crisis was according to Malikel (2003) a consequence of investor irrationality. The author 
presents a hypothesis about a psychological effect where there existed an overabundance 
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of optimism in the market leading to irrationality. This crisis is also seen as a confirmation 
that markets are not perfectly efficient (Malkiel 2003, p. 60). The random walk 
assumption that EMH are presenting are as well questioned in Malikels (2003) work. In 
the early 2000s, financial economists and statistics began arguing that stock prices could 
be moderately predicted. They found that future stock prices could be based on how 
investors have reacted to historical market events and by fundamental valuation models 
and predictable patterns, meaning that prices are not subject to random walk (Malkiel 
2003, p. 60). 
  
This traditional theory meaning that a diversified investment strategy is the best 
protection against future announcements and random changes in securities prices, would 
fit into the assumption that index funds which are both diversified and can usually be 
bought with low fees is a rational option. Among index funds characteristics are seen as 
homogeneous and the rational choice of an investor would be to choose the lowest priced 
fund. If the theory would hold in reality and all information actually was reflected into 
the fund prices, there would not exist different fees among index funds which however is 
not the reality observed. 
  

2.2.4 Law of One Price (LOP)
 

  
The law of one price (LOP) is the cornerstone of economics and states that identical goods 
should have the same prices. The law holds in perfectly competitive markets with no 
transaction costs or barriers to trade. If the identical goods did not have the same prices, 
some investors could make a significant profit by buying the cheap alternative and selling 
it at the higher price, which is also referred to as an arbitrage opportunity. The vast 
majority of modern financial theories are built on the assumption of the absence of 
arbitrage opportunities (Lamont & Thaler, 2003, p. 192). Index funds are in the ground 
identical products and should thus follow the LOP.  
  
Critique Towards LOP 
Most of the critics that have arisen against the law of one price build on the science 
emerging from the behavioral finance (BF), which much of the critical examination 
concerning the previous mentioned traditional theories also frame upon. According to 
previous research, there are various reasons for the violation of LOP: financial illiteracy 
(Choi et al., 2010), return chasing (Bailey et al., 2011), search costs (Hortacsu & Syverson 
2004) and marketing (Khorana & Servaes 2012). The diversification strategy that MPT 
provides us earlier does in one way contradicts with the LOP since an investor should 
only invest in the products with the lowest costs and highest return. These reasons for the 
failure of LOP will be discussed more in depth later in this chapter. 
  
The theories presented above in this section are all including assumptions about investors 
being rational. The theories are traditional and have been criticized to not reflect the 
reality. They are of importance and have created a ground which has led us to today's 
modern financial world. In the next section, more recent theories and concepts which 
include new perspectives of investor behavior and psychology will be presented. 
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2.3 Theories Within Behavioral Finance
 

  
In this section financial theories including psychological perspectives will be presented. 
The first part will bring up the theory of behavioral finance (BF) which is the overall 
concept that this research builds on. Thereafter, prospect theory (PT) will be presented, 
which is similar to BF providing assumptions about investor choices being affected by 
psychological forces.  

2.3.1 Behavioral Finance (BF)
 

 
During the last decade the world has experienced two financial revolutions. In the 1960s 
the neoclassical era began and theories such as the CAPM and EMH were developed. In 
the second financial revolution which started in the early 1980s theories about the 
behavioral perspectives of finance were introduced. (Shiller, 2006, p. 1-2). In the 
traditional paradigm of finance and the models considering the financial markets, 
assumptions about investors being rational is included. Over time and as an outcome of 
much effort it has been found that it is difficult to predict and understand basic patterns 
in stock markets, returns and investor behavior in the traditional framework. BF arose as 
a response to the traditional view. The new implication with this perspective is that 
financial models can better be understood by including assumptions about irrationality 
(Barberis & Thaler, 2003, p. 1053). The question about volatility sources came through 
and various anomalies were discovered when trying to implement for instance Kahneman 
and Tversky's Prospect Theory (PT) in 1979 along with other psychological theories 
(Shiller, 2006, p. 1-2).  
 
Critique Towards BF 
The BF has met criticism from Fama (2014) stating that including the non-rational aspects 
in the models decreases the efficiency of predictions about the financial markets. Since 
no complete model for prices and expected returns taking the behavioral aspects into 
consideration has been fully developed, this cannot be tested and potentially rejected 
(Fama, 2014, p. 1477).  Elton et al. (2007) do also criticize the absence of a measuring 
model which has the investors rationality included. The second problem that Elton et al. 
(2007) could distinguish is that in the majority of studies within the area of BF no 
behavioral data is used as measurements. The form of data is both challenging to collect 
and measure. Diverse and informative data is needed to present a “burden of proof” as 
Elton et al. (2007) define it. Another argument presented by Statman (1999) is that an 
incorporation of the neoclassical perspectives together with BF could both have 
something to offer (Statman, 1999, p. 18). 
  
BF is the overall concept of this thesis, which theories and concepts including the aspects 
of psychological forces of investor behavior build upon. BF and other theories and studies 
building upon BF might help to explain why irrationality among index funds exists and 
will be further discussed throughout the thesis.  
 
 
 
 



 

 17 

2.3.2 Prospect Theory (PT)
 

 
Another theory within the area of behavioral finance which includes the psychological 
aspects of investors is Prospect Theory (PT). The theory arose as a critique against utility 
theory, which is a model explaining the decision making under risk. According to 
Kahneman & Tversky (1979) individuals base their decisions on the probabilities of the 
outcomes, where risk aversion is preferred when gains are certain and risk seeking is the 
strategy used when losses are certain. The PT is an alternative model for decision making 
based on the prospect with monetary outcomes and stated probabilities. The theory 
includes the aspect of isolation effect, which means that different decisions can be made 
depending on the way in which form the choice is presented (Kahneman & Tversky, 1979, 
p. 263). The theory has an editing phase when the individual analyses the prospects in 
order to get a better representation of them. In the second phase the prospects are 
evaluated and the one with the highest value is chosen (Kahneman & Tversky, 1979, p. 
274). 
 
Critique Towards PT 
One of the main issues identified by Levy (1997) is that PT is based on experiments which 
can be seen as insufficient evidence. In these factitious experiment’s investors have full 
information about the different outcomes, known values and probabilities of the given 
choices which unlikely can reflect a complex real-world situation. In reality these values 
among a large number of other effects might not be known by the investors and therefore 
the experiments in PT can be seen as being too simplified to provide evidence (Levy, 
1997, p. 98-99). Rational choice theorists do also argue that the model can be seen as 
legitimate but that the RCT and the expected utility theory are still providing a more 
extensive solution (Levy, 1997, p. 89). Another limitation in PT is that it explains choices 
made by investors facing risk. This is not the case of every decision making-situation. As 
mentioned, the situations testing the theory assumed that investors were aware about the 
outcomes, probabilities and values, which normally is not information investors have 
gained (Levy, 1997, p.100). 
  
PT is relevant for this research subject for the reason that it can support to understand the 
behavior of index fund investor. In previous research it has been found that index funds 
with higher fees still exist in the market and what PT states could be an explanation to 
that. Depending on what results we will reach in our analysis, PT could support to explain 
the outcomes. 
 
  
2.4 Literature Contradicting Rationality Within Index Funds

 
  
In this section an introduction to the phenomenon which has been referred to The Index 
Fund Rationality Paradox will be provided. Thereafter, several studies on index funds 
and mutual funds explaining the behavioral aspects of investors will be presented. These 
studies are demonstrating different reasons to why there is a paradox of the assumption 
of investors acting fully rational. 
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2.4.1 Index Fund Rationality Paradox
 

 
Index fund rationality paradox is the name Boldin & Cici (2009) gave to the phenomenon 
they observed among investors. Instead of choosing the most rational index funds with 
low fees investors seem to go for the funds with higher fees for no reason at all. Since 
index funds have a passive management strategy and are indispensable in their risk and 
return, the authors claimed that index funds can be seen as commodities and therefore 
there should not be any differences between management fees (Boldin & Cici, 2009, p 
43). The study looks at 234 S&P 500 index funds over a 10-year period where low fee 
index funds represent a rational benchmark in investment choices. This benchmark 
outperforms the portfolio that aims to copy the actual investment flows into index funds, 
proving that a higher value of money could have been earned during this period by only 
investing in low fee index funds (Boldin & Cici, 2009, p. 36-37). The study shows that 
over time investors have managed to take advantage of the low-cost alternative funds, 
meaning that the index fund rationality paradox has become weaker over time. The 
authors provide possible explanations for the paradox such as certain tangible benefits 
that might be found in high fee funds, the impact of index fund families and that brokers 
and financial advisors might not take all index funds available into consideration or 
provide investors with biased advises (Boldin & Cici, 2009, p. 34). These are aspects that 
will be discussed more in-depth below. The conclusion from the tests performed by 
Boldin & Cici (2009) is that index funds with low expense ratios provides investors with 
the highest returns and that manager skills do not play an essential role in the index fund 
performance (Boldin & Cici, 2009, p. 38-40). This article is the origin of inspiration for 
this thesis since it provided us with an interesting statement of investor rationality. It is 
indeed a paradox since while choosing to invest in index funds is seen as the most rational 
investment strategy, investors still fail to choose the index funds providing the highest 
utility (Boldin & Cici, 2009, p. 33). 
  
In an article by Elton et al. (2004) the classic paradigm of financial theory is tested upon 
the subject of rational behavior. The paradigm states that investors acting in frictionless 
markets make rational decisions. In the study index funds replicating the S&P 500 index 
are represented as the vehicle to examine rational behavior, since they virtually consist of 
the exact same percentage of the same securities. With the argument that the S&P 500 
index funds characteristics are similar, they can be compared to each other as 
commodities. Therefore, the article uses the fees as measurement of investor rationality 
since the underlying securities are assumed to be identical. The fact that fund returns in 
the 52 S&P 500 index funds differ by 2.09 percent is a sign that Elton et al. (2004) 
consider should be noticeable for the investors when looking into funds (Elton et al. 2004, 
p. 261). The sample is researched by creating two flow-based portfolios. One replicating 
the reality and one made by 10 percent of the funds with lowest fees. Elton finds that the 
most profitable portfolio is the one with the minimum fees and conclude that the classical 
paradigm of financial economics does not imply, meaning that investors are not rational. 
Possible explanations to this scenario are roughly dependent on uninformed investors and 
distributors willing to sell products to inferior prices (Elton et al. 2004, p. 286). Other 
reasons presented to why investors fail is due to the faced substantial information-
gathering cost, barriers to the flow of capital, some funds might provide benefits to 
investors beyond returns, or that the rationality of investors has been overestimated (Elton 
et al. 2004, p. 262). These aspects of why investors do not act rational will be presented 
and discussed more in-depth below. 
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In the two researchers presented above the view of thinking about index funds as 
commodities is equal, but this is a view that has been contradicted in other studies. 
Haslem et al. (2006) argues that index funds cannot be seen as commodity-like products 
since the fees and returns differ too much in the 106 S&P 500 index funds that were 
researched. The assumption of index funds being compared to have as indistinguishable 
characteristics as commodities is highly doubtful due to the discovery of existing 
differences among index funds in terms of fees and returns (Haslem et al., 2006, p. 115). 
The authors do although reach the same conclusion as Bolding & Cici (2009) and Elton 
et al. (2004), which was that index funds with low net fees outperform the index funds 
with high net fees. 
  

2.4.2 The Impact of Past Performance
 

 
As presented earlier in this chapter, Malkiel (2003) found that stock prices can be 
moderately predicted by fundamental valuation models rather than completely random as 
EMH states, which indicates that investors should be subjected to past performance 
(Malkiel, 2003, p. 60). In a research made by Capon et al. (1996) findings from a survey 
show that the most important factor for all sub-groups of investors in their selection of 
mutual funds was past performance of the funds. Elton et al. (2004) found that fund’s 
performance should be something to consider among investors since it is a certain 
predictor for future return along with fees. The authors also found that independent of 
any dimensions, selecting funds based on superior past performance will in any case lead 
to owning the best index funds (Elton et al. 2004, p. 273). As explained before, Elton et 
al. (2004) find that investors are irrational and the fund flows do not go into these funds 
fund with the lower fees and neither the highest past return (Elton et al. 2004, p 286). Sirri 
& Tufano (1998) could as well draw the conclusions that funds with the highest 
performance are getting a larger inflow of capital within mutual funds (Sirri & Tufano, 
1998, p. 1608). In a study by Mauck & Salzsieder (2017, p. 51) only 5 percent of the 
participants chose to maximize historical returns which implies irrational investments.  
 
  

2.4.3 The Impact of Financial Literacy
 

 
Financial literacy is according to Choi et al. (2010) one major source of the violation of 
the LOP. Investors seem to demand high-fee funds even though they are aware of that it 
is not the most rational choice (Choi et al. 2010, p. 6). This violation of LOP due to the 
lack in financial literacy is also brought up by Carlin (2009) and based on the idea that it 
is impossible for investors to understand the index funds they are investing in and thus 
they do not see that fee minimization is the correct investment strategy. Carlin (2009) has 
explained this behavior to be a consequence of the complex pricing of index funds which 
requires deep understanding of the funds itself (Carlin, 2009, p. 284). Controversially, 
Tarassov (2017) made an experiment on participants with experience in economics and 
finance and discovered that even the experts in the field do not recognize the main 
difference between an actively managed fund, passively managed fund and an ETF. 
Carlin (2009) concludes that many investors perceived the different fund categories as a 
homogenous category and the differences in fund commissions did not raise questions 
among the participants. Tarassov (2017) argues that the main factor causing the index 
fund rationality paradox is therefore the categorical thinking of investors where 
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understanding about the differences between fund types is lacking. The mental models 
and pre-understanding affect the way funds are considered and it might be challenging to 
change these mental models about what an investor thinks a fund is and how it is 
structured. Financial sophistication is not, according to this article, a key to understanding 
the fund market. It has as well been conclusively shown that investors do not view index 
funds as commodities since they view the role of the manager important for the fund 
performance (Tarassov, 2016, p. 10-15). It is also shown in an article by Capon et al. 
(1996) that investors are not as aware of the funds they were purchasing as they were 
assumed to be (Capon et al. 1996, p. 76-77). Mauck & Salzsieder (2017) also performed 
a study where they provided participants with information and educational materials 
about the relationship between return and fees but still investors went for the high-fee 
index funds, which knowingly decreases the returns (Mauck & Salzsieder, 2017 p. 51). 
Haslem et al. (2006) were stating in their research that competition should be high 
between index funds due to these  observed differences in fees, but it is not and the 
assumption of the outcome from this is that some inexperienced investors will pay high 
costs without getting the proportionate returns (Haslem et al., 2006, p. 115). 
 

2.4.4 The Impact of Brokers and Financial Advisors
 

 
Boldin and Cici (2009) are presenting the impacts of brokers and financial advisors in the 
process of investor choices. Brokers and financial advisors are supposed to advise the 
investor to purchase the index fund producing most value to the customer. But in reality, 
it has been showed that advisors might pick funds that do not represent the most optimal 
choice to the investor. Brokers and financial advisors might give biased advices by not 
taking every fund available into consideration. This has as well been studied to be an 
outcome of some brokers getting personal compensation from recommending some 
specific funds, which affect the investors to make irrational choices (Boldin & Cici, 2009, 
p. 34-36). For instance, it could be shown in a situation where a financial advisor in a 
bank only provides advices among the banks’ own funds. Investors that have less 
knowledge within the area of finance are more often taking financial advisory services 
and Boldin & Cici (2009) concluded that the index fund rationality paradox is stronger 
among the funds owned by institutions providing financial advisory services. In the funds 
which do not include the service of brokers the paradox is weakened, which means that 
these services have a large impact on investors taking less profitable decisions. This 
means that the unsophisticated investors in the study are making bad choices and are 
representing a large part of the index fund rationality paradox (Boldin & Cici, 2009, p. 
34). According to Bergstresser et al. (2009) funds that are sold through brokers do usually 
perform poorly compared to funds sold through direct channels (Bergstresser et al. 2009, 
p. 4130). In the study performed by Elton et al. (2004) a relationship where brokers and 
financial advisors’ services as well tend to cause a flow into the index funds are 
recognized. The observed compensation system for the brokers and financial advisors is 
in their study also found to be irreconcilable with the interest of investors (Elton, et al, 
2004, p. 285). Although evidence points out that brokers are not as valuable to investors 
as expected, their services are still frequently used. Brokers and financial advisors 
naturally benefit the investors with for example reduced research costs as well as reduced 
non-distribution expenses. According to Bergstresser et al. (2009) this can be due to the 
reason of wanting to save time and money and that a customer thinks that it is more 
efficient to get help customizing portfolios according the customers risk tolerance 
(Bergstresser et al. 2009, p. 4131).  Brokers and financial advisors should put the 
investors’ interests first, but the study reveals evidence suggesting that brokers work with 
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provision, meaning that the more they sell the more compensation they get which is their 
main drift (Bergstresser et al. 2009, p. 4131). 
 
 

2.4.5 The Impact of Marketing and Search Cost
 

 
Sirri & Tufano (1998) argue that when researching investor rationality without including 
the aspect of marketing effects and search cost one fails to capture the real buying process 
of investors. With the understanding that it takes time and effort to find the optimal fund, 
it can be assumed that investors buy easily available funds. Often large fund families 
which are more recognizable or have extensive marketing efforts get attention in media 
and these funds have a greater brand awareness which consumers might recall to when 
selecting products (Sirri & Tufano, 1998, p. 1607). An investor has as well a 
consideration-set among the well-known funds and the ones with high marketing efforts. 
It is also presented in the article that higher fees can have a positive relationship with high 
investments in a fund. Moreover, Sirri & Tufano (1998) do also show that investors 
choosing expensive funds could be the outcome from looking into large fund families that 
might provide a greater array of better services as an outcome of economies of scale. 
Higher marketing costs will increase the total fee for consumers but can simultaneously 
decrease search costs of funds. The authors find that high fee funds often have a higher 
flow-performance relationship since the high fees include marketing costs which in turn 
attract investors (Sirri & Tufano, 1998, p. 1620). The statement that increased marketing 
costs can decrease search cost might explain why index funds with high fees can survive 
in a competitive market climate (Sirri & Tufano, 1998, p. 1609). The relationship between 
high marketing cost and high inflow of capital into funds was something Elton et al. 
(2004) also recognized when researching index funds (Elton et al. 2004, p. 285-286). 
Carlin (2009) has also discussed the complexity of index funds together with high search 
costs leading investors to invest in overly expensive funds without acknowledging it 
(Carlin, 2009, p. 284). 
 

2.4.6 The Impact of Diversification Bias
 

 
Mauck & Salzsieder (2017) provide a new reason for the failure of LOP. Diversification 
bias occurs when the decision-making processes are not done in the most optimal way 
and diversification is not always the key to utility maximization. If the index funds 
available would have identical returns but different fees it would be rational to only invest 
in the fund with the lowest fee. Any action against this would violate the LOP. In Mauck 
& Salzsieder´s (2017) study three strategies are investigated when choosing index funds, 
where fee minimization is the rational approach while return chasing and diversification 
are the irrational ones. Investors choose the fee minimizing strategy only in 13 percent of 
the experiments (Mauck & Salzsieder, 2017, p. 46). Diversification heuristic pushes 
people to pay higher fees and chase high returns even when the decisions are not the most 
optimal ones economically (Mauck & Salzsieder, 2017, p. 51). One would think that MPT 
is contradicting this view of LOP, but MPT is in fact discussing investments in terms of 
risk and the strategy of diversification for risk minimization. MPT does not encourage 
investors to pay excessive fees if there are optimal ones with low risk and low fees.  
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2.5 Summary of Theoretical Framework
 

  
Figure 4 presents a summary of the construction of the theoretical framework chapter. 
The theory of social science which concerns the behavior of humans is the groundwork 
for this study and is the midpoint of the figure. Elster (1989) presents the rational behavior 
of individuals, which is explained as maximizing the utility. The second circle in Figure 
4 illustrates the foundational theories in finance which build on the assumption that 
individuals are acting rational and are taking the decision that provides the most efficient 
economic benefit. The third circle is denoting the financial theories taking human 
psychological influences into consideration and explains aspects to why the traditional 
framework is inconsistent with the reality. Lastly, the outermost circle represents the 
index fund rationality paradox and possible impacts which can explain the outcome of 
the irrationality in investor behavior. 
 
  

 
 

Figure 4. Theoretical Framework Summary 

Source; authors. 
 

The theoretical framework provided in this chapter gives an understanding on why it is 
interesting to study the behavior of Swedish investor in the index fund market. The 
literature is rather inconsistent when it comes to the results of which variable is significant 
for the investors but conclusions about investor behavior are quite similar where no study 
has found perfect rationality. It is therefore not the expectation of this study to find fully 
rational investors in the Swedish market either but rather to see to what degree they are 
affected by few of the factors discussed earlier in this chapter which will be presented 
later in this study.  
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3. Scientific Method 
 

 
 
This chapter starts by discussing the importance for a researcher to identify the 
paradigms and reflect upon the right choice for the specific. Then the data gathering 
methods will be presented followed by an analysis. Thereafter, how the plan of the process 
is done in the right accordance will be presented. After that the decisions taken regarding 
the research strategy and source criticism will be in focus. Lastly, the ethical and societal 
perspectives upon the research will be discussed. 

 
  
The structure of this research has followed MacIntosh & O´Gorman’s (2015) proposal of 
how a clear research should be built. The first step is to define the research paradigm, 
which includes the assumption of ontology and epistemology. Thereafter, the 
methodology should be decided, whether the research should be quantitative or 
qualitative and what techniques will be used for gathering the data. The last step of the 
scientific method is to decide whether an inductive or deductive research approach will 
be used (MacIntosh & O’Gorman, 2015, p. 51). Hereafter we will present the research 
method following MacIntosh & O’Gorman (2015) structure and the different sections 
will be justified and matched this research subject. 
 

 

 

Figure 5. Steps in scientific method. 

Source: Macintosh & O’Gorman, (2015) p.51. 
  
 
 



 

 24 

3.1 Research Philosophy
 

  
The research philosophy contains influential assumptions and beliefs of how of the world 
is viewed. Different point of views can result into different outcomes and it will as well 
contribute forming different research strategies. None of the different strategies are 
superior since they are focusing on different fields and want to explain things for different 
reasons. There are two main themes in the research philosophy which are the ontological 
and the epistemological assumptions (Studenmund et al. 2014, p. 108-109). Hereafter, we 
will explain the different assumptions and also intensify our understanding of the different 
views to frame where this field of study stands. 
  

3.1.1 Ontology
 

 
Ontological view is the definition on whether the world is being seen in a subjective or 
objective way. Ontology considers the existence of things and epistemology on the other 
hand considers how we know existing things. The interrelationship of these is of 
importance to understand when conducting a study to define the point of view the study 
is done upon. Ontology is the natural starting point of a research since it explains the 
image of reality upon which theory lies (Grix, 2002, p. 176-177). 
  
The objective way of looking at the world means that one sees the world as a collection 
of objects which can be measured and tested (MacIntosh & O’Gorman, 2015, p. 55). 
Social phenomenon is something that has its existence regardless of the actors which 
could affect it (Bryman & Bell, 2011, p. 21). The subjective perspective sees reality as a 
construction of perceptions and interactions with other living things. Reactions to 
different events are individual and cannot be measured in the same definitive way. Facts 
are based on the variability of behaviors, attitudes and expectations and therefore the 
subjective view of the world does not recognize one correct answer (MacIntosh & 
O’Gorman, 2015, p. 55-58). Our study aims to look at the behavior of investors in Sweden 
with the help of index fund data. With the use of secondary data and statistical tests we 
are going to see if whether Swedish investors are rational, and the results need to be 
objectively analyzed to be considered reliable. In this way we can avoid 
misinterpretations of the results since our own perceptions are not involved in the 
analysis. Therefore, we must have an objective view of reality in order for the statistical 
tests to be scientifically trustworthy. 
  
 

3.1.2 Epistemology
 

 
Epistemology is the study of knowledge and looks into how we prevail knowledge. 
Epistemology is connected to the ontological view in the sense that the way we look at 
reality also affects the way we interpret knowledge. Positivism and interpretivism are the 
two different epistemological positions. Positivist epistemology is based on facts and 
most common among natural sciences. Causality is often searched for in the positivist 
epistemology and large samples are a common tool for testing hypothesis (MacIntosh & 
O’Gorman, 2015, p. 60). Interpretivism was the reaction against the positivist approach 
and considers the multiple realities and looks at the whole picture when studying a 
phenomenon. Interpretivism is more focused on understanding the concepts and 
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meanings of things. Positivism is often related to a quantitative method of research where 
the data needs to be precise and measurable. In interpretivism the data collection is more 
subjective and up to the researcher himself to decide how to interpret the interviews or 
surveys done (MacIntosh & O’Gorman, 2015, p.61). Our study aims to collect 
quantitative data to analyze it and on creating hypotheses and testing them to see whether 
Swedish investors are rational when choosing index funds. It is often the case that in 
interpretivism the aim of a qualitative study is to develop new ideas about the 
phenomenon in focus and will not suit our research purpose. We will look for relations 
between the fund factors and fund flows to test the investor rationality assumption into 
which positivist epistemology is well-suited. 
  
 

3.2 Research Process
 

 
According to Bryman & Bell (2011) there is more differences between quantitative and 
qualitative methods than just the aspect of measurement. While quantitative data can be 
measured, it is also very often associated with an objective ontological orientation and is 
more used in the world of natural sciences than in social sciences. The quantitative 
research strategy is predominantly used when gathering and evaluating numerical data. 
The qualitative method is on the contrary used when processing non-numerical data and 
can be referred to data gathered from words. In this method focus lies in understanding 
the phenomena and a deeper analysis based on the observations or interviews held. The 
data is smaller than in a quantitative study, but the studied event is usually broader 
(Bryman & Bell, 2011, p 26-28). 
 
This research will be a quantitative study and based on secondary data analysis. Bryman 
& Bell (2011) define secondary data as one where the researchers have not been involved 
in collecting the data and thus the analysis is based on this secondary data (Bryman & 
Bell, 2011, p. 313). We have chosen the quantitative research approach since we consider 
it to measure the rationality of investors in the most appropriate way. The previous studies 
made on index funds that we have looked at have also had a quantitative method which 
also made us consider this to be the best alternative for our study. The investor behavior 
and behavioral finance overall is a subject that can be studied with the use of a quantitative 
or qualitative method and we take this into consideration too. However, our research aims 
to prove whether investors are choosing the most rational index funds by testing the 
significance of different measurements on the fund flows by conducting a regression 
analysis. 
 

3.3 Research Approach
 

  
The thorough presentation of theory from the beginning of the research is something that 
Saunders et al. (2009) state is important for the design of the whole thesis. The two 
research approaches are called deduction and induction (Saunders et al. 2009, p. 124). A 
deductive approach states that the relationship between approach and research is such that 
the theory and the hypotheses guide the process of data gathering. The data need to be 
firmly explained and connected to the hypotheses and the concepts underlying the 
research question (Bryman & Bell, 2011, p. 11). Deductive research approach is the most 
common in natural sciences and a quantitative data collection method is often used to test 
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the hypotheses (Saunders et al., 2009, p. 125). The inductive approach was developed by 
the social scientist to avoid the so-called cause-effect link that is often observed in the 
deductive approach. The inductive process aims to understand the way humans see the 
world and experience things (Saunders et al., 2009, p. 126). In an inductive research the 
theory is the outcome of the observations made during the study. Induction is not the right 
choice of data analysis for us since our study has a strong theoretical ground to start with 
and from there we move on to the hypotheses and testing them with the statistical test. 
Our study aims to follow the deductive process proposed by Bryman & Bell (2011) which 
is illustrated in the Figure 6 below. 
 

 

Figure 6. The deductive research processes. 

Source: Bryman & Bell, 2011, p.11 
  
 
 
 

3.4 Research Strategy
 

  
Oler et al. (2010) calles the collecting of historical market information for an archival 
strategy (Oler et al., 2010, p. 688). This is a strategy which is based on secondary data, in 
other words already existing data that has been collected before by someone else 
(Saunders et al., 2009, p 256). Archival studies are done when studying secondary data 
that are reflecting the reality, as when analyzing products that has changed on a day-to-
day basis. Secondary data can be used for observation purposes as well as for learning 
and improving purposes as for instance could be the administration development of an 
organisation. (Saunders et al, 2009, p. 150). Historical data about the variables chosen for 
this study is used to be able to reach an answer to our research question. The reason of 
why we choose to look at archival data is since it matches the aim of our study, the data 
it is easy available and it provides us with a deeper understanding about the investor 
behavior. 
  
Time Horizon of Data 
There are different kinds of time horizons where the data can be analyzed in a research. 
A cross-sectional study is when observing a numerous of different products to each other 
over the same time period (Studenmund, 2014, p. 21). Time series is on the other hand 
when a series of observation over period of time for the data is analyzed (Studenmund, 
2014, p. 16). In this study we are comparing the same variables of a numerous different 
index funds which implicates that this is a cross-sectional study. We will have a time-
period of three years; we are not going to look at each and every year but instead compare 
it as a cluster of data and are therefore not looking at any time series. This is since looking 
into the different years do not help answering the research question to any greater extent. 
By sorting and analyzing the data as a time series could have provided us with interesting 
and informative information, but it is not relevant when investigating whether investors 
are rational and cannot better be answered by observing the changes over the years. 
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3.5 Source criticism
 

 
During the process of this research we have observed and studied several documents, 
books and electronic websites in order to gain the understanding needed. When assessing 
the quality of the documents, Bryman & Bell (2015, p. 555) have cited the criteria 
developed by Scott (1990, p. 6) which are authenticity, credibility, representativeness and 
meaning. Authenticity considers the genuinely of the evidence, credibility the errors and 
distortions, representativeness the typicality of the evidence and meaning has to do with 
the clearness of the evidence. The documents used for this study are, as far as we have 
concerned, fulfilling these criteria. We have been selective with the documents used in 
the theoretical framework as they are all peer-reviewed, meaning that the quality of the 
articles and books are reviewed and accepted. 
  
Primary references have been used for the majority parts of this text with the few 
exceptions of some sources where the primary source was not available. The literature 
used in this thesis is from the period of the early 1950s to 2019. The older literature is 
mainly about some of the traditional financial theories in their original format which are 
used to get as representable literature review as possible. The more recent literature are 
studies and articles on the newer findings on investor behavior within index funds which 
are included to provide more relevant information and possible explanations to the 
findings. 
  
The data used in this study is based on the selection of funds on Morningstar (2019) 
website since it is one of the biggest sources of fund information with collective and 
conclusive data. Morningstar (2019) is a reliable source for this study since it is an 
independent site gathering information about the funds in Sweden with the help of the 
Morningstar’s global organization. Morningstar has external suppliers for some 
information, for example the net asset values of the funds are gathered from a center 
owned by the Swedish Fund Association (Morningstar, 2010). 
  
The data for the selected funds where thereafter collected from Thomson Reuters Eikon 
and Datastream which are databases selling data. Eikon is an open platform with unique 
information about thousands of companies and markets, news and economic data from 
all around the world which made it a natural source of data for this kind of study 
(Refinitiv, 2018). Both Eikon and Datastream have a large amount of information 
available but very little relevant information about index funds which limited this study 
and the variables chosen for the regression model. 
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3.6 Preconceptions
 

  
We are two fourth year international business students at Umeå University and this thesis 
is written in the advanced level of Business Administration. With a major in finance, we 
have read several courses within financial management. Apart from knowledge within 
finance, the education has offered relevant courses in statistics which will be of advantage 
in the process of acquiring results for this research. Our interest in finance has only grown 
during the advanced level courses and the understanding of the financial markets has 
gotten deeper with the help of relevant theories and concepts. Both of us have part-time 
jobs at the side of our studies working within the banking and insurance industries. From 
there we have gained insights into how the average investor thinks and also discussed 
with people in these fields about the financial products offered for investors. Rationality 
and efficient markets have naturally been a big part of our education, but we wanted to 
study the rationality more in depth with the help of this study. 
  
We found that there are numerous studies targeting the actively managed mutual funds in 
Sweden but not as many researches about the passively managed investment alternatives, 
as the index funds. Since index funds are observed to be almost identical and seen as a 
simple investment alternative, we wanted to see if the Swedish investors are irrational 
within this field and to what extent. The fact that the fund market and index fund market 
are large in Sweden makes the subject important to highlight. The impact of fund 
investing on investors and society is remarkable since the flows of capital are substantial. 
Over time even a small difference in expense ratios can make up for a big difference in 
the aggregated amount of fees paid. 
  

3.7 Ethical and Social Considerations
 

  
Ethical considerations have gained increasing importance in business research and should 
be considered before conducting a study (Saunders et al., 2009, p. 168). The authors 
should be able to morally defend the research for all the parties involved in the process. 
One should not cause harm with the process of research or insult anyone’s privacy. The 
researcher should also act objectively when conducting a research (Saunders et al., 2009, 
p. 185-186). The USBE thesis manual also specifies ethical and societal areas to be 
considered when doing business research such as full information disclosure to the 
participants in the study and the relevant discussion of chosen subject when it is of ethical 
or societal field (USBE, 2018, p. 26). 
 
  
The ethical and societal impact of this research method will be small since the study is 
based on secondary data. Our data is received from the Thomson Reuters Eikon and 
Datastream the data collection procedure will not harm anyone by the reason that it is 
already existing information that is collected. Since our study will not include any 
interviewees, we can minimize the ethical issues related to the privacy and integrity 
aspects. The results will contribute to the knowledge of investors and will not affect 
anyone negatively since it is up to every investor to choose their investment strategy. If 
the results end up showing absolute irrationality among investors it still does not harm 
any outsiders, only the investors private economy. Since the purpose of this study is to 
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study investor behavior the results will provide investors with information and guidance 
on what factors to look at when choosing the index funds. The social implication of our 
study is therefore to provide information to private investors to increase the value of their 
savings in index funds. 
  
The data need to be presented truthfully since it affects the analysis and the reporting 
(Saunders et al., 2009, p. 199). Our study will present all data that will be collected, 
regardless of what it will show. The purpose is to see whether some of the factors affect 
investor behavior more or less and we have no preference to the outcome and will thus 
present the results as they are. Furthermore, our study is not done on commission or any 
other compensation basis and therefore we do not have any intention to adjusting the data 
or results to any direction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 30 

4. Research Method 
  

 
 
This chapter will provide the method of how we will investigate investor rationality in 
index funds. It will present the population and data collection process as well as provide 
examples of previous similar studies. Explanations of the variables that will be used in 
this analysis will be provided along with the motivational grounds and examples of 
previous studies conducted using the same measurements for similar objectives. 
Thereafter we will move on to the regression model method explaining the process of 
estimating the regression coefficients. Lastly the hypotheses will be presented. 
 

 
  

4.1 Census study 
 

  
The population in this research consists of 17 Swedish index funds registered in Sweden 
which are replicating different Swedish indices. According to Bryman & Bell (2011) a 
census study includes the whole population instead of just picking a random sample to 
base the study at (Bryman & Bell, 2011, p. 176). This study is made on the whole 
population of Swedish index funds available for investors investing in Swedish markets, 
which makes this a census study. During the data collection procedure, we found out that 
some of the funds were not typical index funds and had some special features. Some of 
them for instance had an aim to replicate a market index in a certain scale. For example, 
the XACT Bull index fund tries to replicate the OMXS30 index but has the goal to provide 
150 percent of the index return. Some funds were replicating indices that we were unable 
to gather from Eikon or Datadream and thus had to be erased for that reason. This study 
aims to look at the investor behavior and therefore we found it suitable to gather data for 
a 3-year period which also contributed to a disappearance of funds who was created after 
2016 and resulted in a smaller amount of funds. The reason for this choice of data 
collection and doing a census study of the Swedish market is because we consider the 17 
index funds to be a suitable size to look at. Since Sweden is a small market it is suitable 
to investigate the whole population and it would have been hard to narrow it down further 
and still have a sample that is large enough to do a research on. 
 
  

4.2 Regression Analysis
 

 
A regression analysis is according to Studenmund (2014) a tool to examine the 
relationship between variables in quantitative measures. The purpose of a regression 
analysis is to explain the movements in the dependent variable by the quantification of 
the independent variable (Studenmund, 2014, p. 5). When there is more than one 
independent variable the formula is referred to as multiple regression analysis 
(Studenmund, 2014, p. 13). In our study fund flow represents the investors behavior and 
is an equation of the independent variables; return, tracking error, size, fee and risk. 
Regression analysis is a commonly used statistical model which is also used in several 
studies discussed in our paper, such as Boldin & Cici (2009), Elton et al. (2004) and Sirri 



 

 31 

& Tufano (1998). This further strengthens our choice to use multiple regression in this 
kind of research topic. Even if a regression analysis cannot confirm causality, it can 
nevertheless point out the direction and strength of the relationship studied and this is 
something we have taken into consideration in our choice of method (Studenmund, 2014, 
p. 6). Since we do not need to confirm that causality of flow exists, rather draw 
conclusions about causality with the help of the regression model together with the 
previous studies, we do not see that this weakness of the model will be a problem in our 
results.  
 
With the use of a multiple regression analysis we will test the significance of the 
independent variables to the dependent variable. In our case this means to test whether 
some or any of the independent variables are positively or negatively correlated with the 
fund flow which will in turn give us an overlook of the degree of investor rationality. 
  
Studenmund (2014, p. 13) denote the multiple regression model equation as follows; 
 
 

 
Eq. 1 

Equation 1 represents the multiple regression model where Y is the dependent variable 
and the X represents each of the independent variables. The 𝛽 represents the regression 
coefficients which will be explained further below. The dependent variable (Yi) will be 
affected by other factors inconsistent of which and how many independent variables (X) 
that are included. There are unknown influences that could for instance be estimation 
errors or any other impacts that are unpredictable or totally irregular which are 
represented by the 𝜖̂i in Equation 1. The term is referred to as the stochastic error term 
and is included in the regression formula to represent these deviations in the estimation 
of Y that cannot be explained by the X’s taken into account (Studenmund, 2014, p. 9). 
 
 

4.2.1 Regression Coefficients
 

  
The formula for multiple regression which is presented in Equation 2 includes regression 
coefficients (𝛽). The separate regression coefficients are affected by unit-increases of X1i 
on the dependent variable Y when the other X2i X3i are constant. When conducting multiple 
regression analysis, the regression coefficients for the variables have to be estimated. The 
“beta-hats” in Equation 2 are the empirical best possible estimations of the real-world 
regression coefficients of the observed population of X’s and Y’s (Studenmund, 2014, p. 
15). 
  
Studenmund (2014, p. 17) denote the estimated multiple regression model as follows; 
 

 
Eq. 2 

  
In our analysis we will see how each of the different independent variables (X) will affect 
the funds flows (Y) when the other X are held constant to investigate whether investors 
are behaving in the different areas. Each coefficient is interpreted as the estimated change 
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in flow corresponding to a unit change in a variable, when all other variables are held 
constant. The error term is assumed to be zero and is therefore non-existent in the equation 
(Studenmund, 2014, p. 17). 
  
Ordinary least squares (OLS) is a widely used regression estimation technique that is used 
to measure the coefficients by minimizing the squared residuals so that the estimated 
regression model can lie as close as possible to the collected data which increases the 
quality of a regression analysis (Studenmund, 2014, p. 36-37). For our analysis this means 
that the regression analysis that will be used to provide a relationship between flow and 
all the independent variables each will be lying as close to the reality of the observed data 
as possible. For the OLS to be seen as the best possible estimation model of the regression 
coefficient there are seven classical assumptions that have to be fulfilled (Studenmund, 
2014, p. 97-98). These assumptions are listed below. 
 
  

1. There is a linear regression model and an error term exists. 
2. The population mean of the error must be zero. 
3. The explanatory variables used in the regression model is not correlation with the 

error term 
4. The error terms are uncorrelated to each other - no serial correlation. (residuals 

are uncorrelated) 
5. The variance of the error term is constant - no heteroskedasticity. 
6. There is no perfect multicollinearity - none of the explanatory variable(s) are 

perfectly correlated. 
7. The error term is normally distributed. 

 
 
Whether these assumptions will be fulfilled or not will be provided in Chapter 5 where 
the statistical tests will be conducted. If the results would provide findings that are not 
consistent with the assumptions, there are other estimation models that can be of better 
use. 
 

4.3 Variables
 

  
After having reviewed the literature within the subject and looked into the quantitative 
methods of the analyses, we have found the commonly used variables when researching 
investor behavior in the context of mutual funds and mutual index funds which will be 
presented hereafter.  
 

4.3.1 Dependent Variable
 

 
We have chosen to use fund flow as the dependent variable in our analysis and the reason 
behind this choice is its popularity in previous research, such as; Sirri & Tufano, 2004; 
Boldin & Cici, 2009; Elton et al., 2004, that have had similar research objectives. The 
flow of capital into the fund is a sign of increased investments and therefore used as the 
dependent variable in our study. It works as a good measure when investigating behavior 
of investors since it is possible to see patterns in inflows and outflows of funds. By having 



 

 33 

this as the dependent variable in our regression, we will be able to see which independent 
variable has the highest explanatory power behind the purchases or the disposals of the 
funds. 
  
Sirri and Tufano’s (1998) research on mutual funds uses flows as a measure of investor 
behavior. A linear regression analysis was performed, assuming that investors could 
purchase funds with zero information cost and ignoring differences in service quantity or 
quality, to find how correlated fund flow was with the risk-adjusted return, risk and fees. 
  
The fund flow in the article by Sirri and Tufano (1998, p. 1594) was calculated according 
to the formula below. 
 

 
Eq. 3 

Where, 
TNAi,t is the fund’s total net assets or the dollar value of all shares outstanding at time t, 
and Ri,tis the funds return over the prior year. The measurement of fund flow is adjusted 
for the return of the fund that would have occurred regardless of the increase or decrease 
in the inflow. This has to be adjusted since TNA includes all assets in a fund which takes 
both returns of the underlying securities as well as the inflow of investor’s money into 
account. In this way the formula has avoided including the market performance into the 
flow measurement (Sirri & Tufano 1998, p. 1594). This formula for the flow is used in 
our study to measure the rationality of index fund investors and will be discussed more 
in detail in chapter 5. 
  
The regression equation used by Sirri and Tufano (1998) which is presented below is 
useful to display in order to provide a better understanding of how the authors interpreted 
the flow with different independent variables. This equation has also partially contributed 
to our choice of independent variables affecting flow in index funds which will be 
presented later. 
 
The flow calculated by Sirri and Tufano (1998, p. 1597) consisted of the following 
variables; 

 
Eq. 4 

Where, 
FLOWi,t  represents the net percentage growth in fund i on period t. OBJFLOWt 
represented the growth of the fund objective category in period t, which was used as a 
control for sectoral-level flows, as they were attempting to explain fund-level flows. In 
our study we will not categorize fund samples according to any specific condition and 
thus will leave the OBJFLOWt out of consideration. The authors included the size of the 
fund in the previous period using LogTNAi,t-1, which is the logarithm of the total net assets 
(TNA) of fund i in period t-1 again as a control variable, reflecting the fact that an equal 
dollar flow will have a larger percentage impact on smaller funds (Sirri & Tufano 1998, 
p. 1597). This research was performed upon mutual funds but can as well be performed 
on an index funds since they are similar products with common features, but the findings 
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might not be as excessive since index funds tend have more similarities among each other. 
Elton et al. (2004) have also measured the effect that other independent variables have on 
fund flows into index funds. Variables such as performance characteristics, management 
performance, tax efficiency and risk were included (Elton et al., 2004, p. 278). 
  
The article by Boldin & Cici (2009) has been reviewed in the process of this study and is 
also based on fund flows. We will now examine their method of research more in depth, 
to further frame the choice of the dependent variable. The authors created fictive flow-
based portfolios of a sample of 234 funds following the S&P 500 index to investigate 
investor behavior. The portfolio construction methodology was performed by creating 
two flow-based portfolios. One purchased the funds that had had positive inflows 
(increasing net asset values) in the prior twelve months. Every month for twelve months 
the flow-based portfolio was updated and held for the time and the cumulative flows was 
used as weights to the other portfolio created. The second portfolio that was used as a 
benchmark was created to consist of ten percent of the funds with the lowest expense 
ratios at the month at the time. The purchases for the benchmark portfolio was made and 
held for the same number of months and weighted by the fund net assets of the other 
portfolio (Boldin & Cici, 2009, p. 36-37). This type of research method will not be used 
in this study, but it provides a further example of how fund flow can be used as a 
measurement of investor behavior in other ways than in for instance a regression analysis. 
It also shows how rationality can be measured in terms of investigating whether investors 
are not reaching the maximum utility by paying too high fees. After constructing the flow 
based fictive portfolios Boldin & Cici (2009) made a multiple regression analysis as well 
to investigate the different characteristics that could have an impact on the fund flows 
(Boldin & Cici, 2009, p. 40). 
 
 

4.3.2 Independent Variables
 

 
Return 
Return is chosen as an independent variable for this study since it is widely used among 
investors to compare funds. Return tells the investor how the fund has performed 
previously and might for some investors be seen as an indicator of how well the fund 
might perform in the future. Therefore, we are going to include the previous returns to 
see how it has affected investment decisions. Return is a common measure that investors 
have access to when choosing the funds and it is included in many of the fund flow 
analyses. It is directly affecting the profitability of investors and is something they should 
be concerned about when aiming to maximize utility. Sirri & Tufano (1998) looked at the 
fund’s raw return ranking relative to other funds within the same investment objective. 
Elton et al. (2004) looked at the monthly returns to get a more specific result (Elton et. 
al., 2004, p. 263). In the study performed by Boldin and Cici (2009) return has been 
included in the regression analysis but in their case, they used the index adjusted return 
(Boldin and Cici, 2009, p. 37). Index adjusted return is a measurement of how close to 
the index the fund has performed and will in our study be used as a separate variable, 
which is referred to as tracking error (TE). 
 
  
Tracking Error 
The measurement of TE is included in this study since it is a relevant return measurement 
in the context of index funds. The return measurement used in Boldin & Cici (2009) 
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known as index adjusted return is measured as TE (Boldin & Cici, 2009, p. 36). Index 
funds are supposed to follow the underlying index and the TE is an indicator on how close 
to the index the return has lied. A rational investor would want to buy a fund with a return 
that has followed the return of the index benchmark properly or even overperformed it. 
The most rational for an investor would be to invest in index funds having zero TE, 
meaning that an increase in TE would have a negative relationship with flow in the 
multiple regression analysis. In the article by Elton et al. (2004) the authors stated that an 
investor should prioritize the fund return relative to the index when choosing index funds. 
This strengthens the point that Boldin & Cici (2009) have had about investor’s focus 
which should be directed at minimizing TE as close to zero as possible (Elton et al., 2004, 
p. 263-264). This statement made by Elton et al. (2004) points out that performance can 
as well be measured in the sense of how well the fund has been performing relative to the 
index. 
   
In a paper by Berg & Lien (2002) the authors are investigating whether investors making 
decisions based on TE have higher accumulated wealth compared to decisions based on 
traditional mean variance. The paper is seen as being a complement to loss aversion 
models researching heterogeneous investors in terms of risk aversion (Berg & Lien, 2002, 
p. 2). In the article the consequences and causes of TE preferences in financial market 
contexts are studied. Investors basing their choices on TE are described as investors 
caring about beating a benchmark, which can be a benchmark on historical performances, 
rival’s achievement or any other personal requirement (Berg & Lien, 2002, p. 8). 
Moreover, investors do not only put attention into beating a benchmark, it is also of 
importance to not lag behind. After conducting a statistical test, the findings show that a 
strategy based on TE leads to higher net wealth of investors. It is also shown that investors 
making choices based on TEs are taking extra risk which also imposes social costs but 
the fact that the accumulated wealth is greater in these investments still holds (Berg & 
Lien, 2002, p. 25-26). Since this study shows that TE is something investors find 
significant in their decision-making process, we find this as another reason to why TE is 
a suitable measurement on investor behavior which further strengthen our motives to 
include it as an independent variable. This finding by Berg & Lien (2002) strengthens our 
assertion that the degree to which an index fund has followed its benchmark index is a 
measure of performance. 
  
Size 
The size of the fund is a measure that investors might not look at specifically, but the fact 
that big funds are often more recognizable makes it interesting to investigate the possible 
effect it has on the fund flows. As a measure of size, we have chosen the net change in 
Total Net Assets (TNA). Size is included in the study conducted by Sirri & Tufano (1998) 
and LogTNAi, t-1 was chosen to represent the size in the previous period to control for the 
fact that a SEK change in the flow of a small fund will have a larger percentage impact 
than if the same amount would have flown into a bigger fund (Sirri & Tufano, 1998, p. 
1597). In Sirri and Tufano´s (1998) research which fund family the funds belonged to 
was also studied. Fund family is a variable that has a similar indirect effect to investors 
as size due to the fact that some fund families are more well known. The size and fund 
family could both be researched individually, but we found the size of the fund enough 
to study since there is a relationship between the individual fund size and fund family. If 
the fund family would be significant to flow, it means that funds owned by large fund 
families would have a larger inflow and that the individual funds would eventually grow 
big. Henceforth, the impact of fund family could as well be reflected in the size of the 
fund. There is a risk that some funds might be new and therefore small, and the influence 
of the fund family might not be reflected in the size in all cases. Therefore, it could be 
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interesting to research both but due to lack of time and the fact that we will not include 
funds that are newer than three years, we have chosen to exclude the impact of fund 
families in this analysis. 
 
Fee 
The fee of the fund includes many different components as for instance marketing and 
management cost. The indirect effect these components might have on fund flows has 
been of interest in previous studies. Sirri & Tufano’s (1998) research states that 
measurements of fees can be calculated in various ways. In the fee, several components 
are included, such as sales-commissions and ongoing fees. Sirri & Tufano (1998) 
included all fees during a seven-year period which in this sample was the average holding 
period of a fund and the amortized values of both the total expense ratios and the up-front 
fees was included as their measurement (Sirri and Tufano, 1998, p. 1595). In the research 
by Boldin & Cici (2009) the total fund fee was used as a measurement. They were 
although later on in the study looking into the different components included in the total 
fee to as well discuss marketing costs and its impacts, but since the fee is what purchasers 
are indeed charged, it is what is used as a measurement in the analysis (Boldin & Cici, 
2009, p. 34). 
  
Some of these studies have included the effect of the different parts of the fee in their 
models but due to lack of time and data we will only be including the total fee in our 
analysis. These effects might have an indirect impact on investors, but when looking at 
the fees, we believe that investor choices are based on the total fee. Fee will be used as 
an independent variable in this study since it is naturally something an investor looks at 
when choosing an index fund. The variable used for estimating the cost of a fund is called 
Total Expense Ratio (TER) in the Datastream but will from now on be referred to as fee 
in this study. 
 
Risk 
We have chosen to have standard deviation (SD) of yearly returns in this study to take 
the variation of the returns into account when studying investor behavior. This variable 
is chosen to give a wider picture about the risk perspectives to an index fund. TE is seen 
as a risk measurement and the SD is another risk measurement that can provide further 
explanations to the flow. SD is used as an independent variable in order to help explain 
any additional changes in fund flows that could arise from risk. Sirri & Tufano (1998) 
have used the SD of the fund returns as an independent variable to measure the total risk 
of the fund (Sirri & Tufano 1998, p. 1598). In the study performed by Sirri & Tufano 
(1998) all researched funds followed the same index and the funds therefore had similar 
levels of risk. In this study, the studied funds are replicating different benchmark indices. 
Since investors are weighing risk against return and that the highest level of utility lies 
on expected risk and return, as stated by the MPT and CAPM, it is also interesting to 
investigate the rationality of investors in term of the relationship risk and return will have 
in this study. 
  
Control Variables 
Control variables will not be included in this research since the independent variables 
chosen for this study cover the frame we intended to include in this study. However, we 
had an idea of including the effect of marketing costs since this has shown to have an 
impact on mutual fund investments in other analyses, but due to lack of data it was not 
possible to consider the variable. 
  
Dummy Variables 
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This study will not include any dummy variables. Market indices were at first considered 
to be potential as dummy variables in this analysis since the different Swedish indices 
most likely perform differently, which might influence investors choices. This idea was 
in the process rejected since we realized that it would not bring any relevant information 
to our research question of Swedish index funds investors are rational. It would have been 
an interesting aspect to see to what degree investors are rational or not in the different 
geographical areas of fund groups and how the returns affect the behavior. But since our 
interest is to draw a conclusion for the whole population, we think that this aspect lies 
outside of our research area. Another categorical variable that could have been used as a 
dummy variable is which fund family the fund is owned by. This would have been an 
interesting aspect, but as mentioned before we chose to not include it. 
  
 
 

4.4 Hypotheses
 

 
The first step that has to be done before performing a statistical test is to clarify a 
hypothesis. This is of importance so that the hypothesis will not be changed along the 
way and biased due to findings. The null hypothesis “H01” usually states the results that 
are not expected by the researcher while the alternative hypothesis “Ha” commonly states 
the expected results (Studenmund, 2014, p. 128-129). The hypotheses that will be tested 
are listed below. 
  
H01A: Return of index funds has no significant correlation with fund flow 
HA1A: Return of index funds has significant correlation with fund flow 
  
H02: Tracking error has no significant correlation with fund flow 
HA2: Tracking error has significant correlation with fund flow 
  
H03: Size of index funds has no significant correlation with fund flow 
HA3: Size of index funds has significant correlation with fund flow 
  
H04: Fee has no significant correlation with fund flow 
HA4: Fee has significant correlation with fund flow 
  
H05: Risk has no significant correlation with fund flow 
HA5: Risk has significant correlation with fund flow 
 
  
The statistical formulation of the hypotheses is presented below: 
 
𝐻'(:	𝛽*+,-./ = 0 
𝐻2(:	𝛽*+,-./ ≠ 0 
 
𝐻'(:	𝛽4.5678/9:..;. = 0 
𝐻2(:	𝛽4.5678/9:..;. ≠ 0 
 
𝐻'(:	𝛽<8=+ = 0 
𝐻2(:	𝛽<8=+ ≠ 0 
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𝐻'(:	𝛽>++ = 0 
𝐻2(:	𝛽>++ ≠ 0 
 
𝐻'(:	𝛽*8?7 = 0 
𝐻2(:	𝛽*8?7 ≠ 0 
 
 
 

4.5 Regression Model
 

 
Equation 5 represent the draft of regression model that will be used for researching the 
investor behavior in index funds. 
 
  

 
Eq. 5 

Where, 
  
Fund Flowi,t: The yearly growth at time t in a fund i less the funds returns, representing 
the inflow/outflow of investor purchases. 
CONSTANT: Constant. 
B 1-5: Coefficients. 
RETURNi,t: Return for a fund at year t over the period of the year. 
TRERRi,t: Standard deviation of the daily tracking errors over the time period of a year 
in year t. 
SIZEi,t: Logarithm of size in terms of a yearly average of monthly observations for year 
t of total net assets of each fund. 
FEEi,t: Fee in terms of the yearly paid average of year t. 
RISKi,t: Standard deviation as a measure of risk on a yearly basis. 
Et: Random error term. 
  
The variables presented are the ones that will be used to conduct this analysis. In the next 
chapter we will provide supplementary information about where and how we have found 
these variables suitable to our test. We will also present the motivation behind why we 
choose these variables for our equation as well as providing tests to see whether the 
quality of the variables is reliable for the test will be presented. 
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5. Data 
  

 
 
In this chapter we will present the process of the collection of secondary data that will be 
used for the statistical tests. Thereafter, we will provide a presentation of descriptive 
statistics of the variables used. We will later test if the assumptions of OLS are fulfilled 
and make potential adjustments to the regressions coefficients if the result provided will 
require it. When the estimation of the regression coefficients is properly tested, we will 
present the final multiple regression model. 
 

 
 

5.1 Data Collection
 

  
The secondary data used in this thesis was found from Thomson Reuters Eikon database 
and Thomson Reuters Datastream which are both available through the Umeå university 
library. The data in these databases are to some extent similar and parallel but in some 
cases the needed data was only found in one of them. Both are used as an add-in in Excel 
which is from where we retrieved the data. The data collection process started by 
identifying the sample of funds at the Morningstar webpage, which included all Swedish 
registered index funds replicating Swedish indices. Thereafter, the ISIN-codes for the 
funds chosen were used to find the data for each fund from Eikon and Datastream via the 
Excel add-ins. When looking for index funds in Datastream, we found out that they are 
called Unit Trusts in British English and thus used this term to find the correct 
information. The Total Expense Ratio (TER) and Total Return Index (TRI) for the funds 
and indices were retrieved from Datastream and Total Net Assets (TNA) were retrieved 
from Eikon. The Tracking Error (TESD) and Flow had to be calculated manually with the 
use of TRI and TNA for the funds and indices. 
  
The chosen time period has to do with the nature of the study. The time horizon of the 
collected data stretches over the years of 2016-2018. Our aim is to understand the 
behavior of Swedish investors and since behavior is not a constant, stable phenomenon, 
we wanted to collect data for more than one year. Humans are subject to trends, inside 
information and news which could affect the investment decisions in one year but not the 
other. The data was collected on a daily and monthly basis, although we eventually used 
mostly yearly calculations which will be explained further below. 
  
During the process of data collection, we had to limit the variables we wanted to look at 
due to lack of time and data. As mentioned earlier, we planned to include tax implication 
and marketing effect as variables but due to lack of data and since we had no access to 
other databases, collection of data to these variables could not be fulfilled. 
 
Due to the complexity of our variables we had to modify the data retrieved from Eikon 
and Datastream before they were suitable to insert in STATA. The modifications made 
are presented below for each variable. 
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Total Return Index (TRI) 
We will start by presenting the TRI which was collected from Datastream and has been 
used in many of the calculations of variables. TRI was collected to measure return and it 
was also used when calculating TE and risk, which made us look at how the retrieved 
TRI was built in Datastream to understand it better.  
  
TRI reflects the total return of a fund which is the change in value including reinvested 
dividends. This will be further explained and clarified below. The TRI that was retrieved 
from Thomson Reuters Eikon Database was calculated as follows; 
 

 
Eq. 6 

Where, 
TRIt is the return index on day t, TRIt-1 is the return index the previous day, Pt is the price 
index on day t and Pp-1 the price the previous day.  
 
Equation 6 is valid for all days except for the day when dividends is paid for the funds 
that have dividends. In that case the formula becomes; 
 

 
Eq. 7 

Where, 
Dt is dividend payment associated with ex-date t (Datastream, 2019). 
 
Fund Flow 
Since fund flow for index funds was a variable that could not directly be retrieved from 
neither Eikon nor Datastream, we instead found the value by calculating it from other 
variables that were accessible to collect. The fund flows were calculated as in the study 
performed by Sirri and Tufano (1998) using Equation 4 which was presented in Chapter 
4, which includes the TNAi,t, TNAi,t-1 and Ri,t of each fund. The fund flow was thereafter 
calculated for each of the three years before transporting the data into STATA. We used 
the TNAi,t as the last value of the year less the TNAi,t-1 which was the last value of the 
previous year. This was done to secure that all the 365 days of the year were covered. As 
Ri,t we took the yearly percentage change of returns, which we calculated by taking the 
last TRI of the year divided by TRI in the beginning of the year subtracted by one 
[(TRIt/TRIt-1) – 1]. The final value of flow represents the yearly percentage inflow of 
capital which comes from new investors and not the market performance. 
  

Return 
To calculate the return of each fund and index TRI was used. We wanted to see how much 
each fund return had grown over each of the three years. This was done by taking the TRI 
value given in the end of a year divided by the value in the end of the previous year 
subtracted by one [(TRIt/TRIt-1) – 1] to get the yearly percentage growth. The considered 
return in this thesis includes the dividend payment day since it is included in the TRI 
values collected from Datastream, as mentioned earlier. We have acknowledged the fact 
that fund return naturally change during the year as well and might fluctuate a lot. 
However, index funds are rarely used for short-term purposes but more common for 
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pension savings, as a reserve or similar. Therefore, we decided that the percentage change 
over a year is accurate enough of a measure of the return change instead of computing 
the return into daily changes. 
  

Size 
TNA represents the measurement of the size of each fund and were retrieved on monthly 
basis from Datastream, since no daily values were available. To make a better prediction 
of how the size could have affected flows of the year, we made a yearly average based of 
the value of each month. This because TNA is an absolute value of assets that are held in 
the fund and to get the average size for one year, we took the average of the monthly 
TNA’s. When calculating for example flows, the total flow represents the whole yearly 
percentage change from the beginning to the end, therefore we think that an average of 
the value of the size better matches the representation of the flow. All the values collected 
in Datastream were given in SEK. Due to the big variation of the TNA between the funds 
in our sample, a natural logarithm of firm size was used to make the data more symmetric. 
This makes it easier to detect relationships between the variables (Moore et al., 2011, p. 
86).  
  

Fee 
TER was retrieved from Eikon on a daily basis and was valid for our study without any 
larger modification except turning it into a yearly average and modifying the numbers 
into smaller values. The value of TER was given as a ratio from Datastream including all 
expenses as for instance offsets and brokerage services during a year (Datastream, 2019). 
TER is calculated by dividing total fund costs by total fund assets (Datastream, 2019). 
The given values from Datastream reflect the cost of owning the fund, for example a 
value of 0,37 implies that 0,37 % of the holding is the total fee. We decided to make an 
average of the fees to better represent the total year, although most of the fees were 
unchanged over the periods. The data for year 2016 was only available from the 25 of 
March, but due to the reason that the numbers are often constant and that the 3-4 months 
would anyway not have any significant impact on our results, we decided to ignore the 
error. 
  

Tracking Error 
Calculating historical TE is referred to as ex-post TE and is the SD over a specific time 
period (Hwang & Satchell, 2001, p. 3-5). This way of calculating TE is commonly used 
when evaluating performance of a fund, based in the comparison to a benchmark (Hwang 
& Satchell, 2001, p. 2). Since we wanted to evaluate the performance of the fund, we 
choose to look at the ex-post TE. The formula Hwang and Satchell (2001, p. 4) presented 
for calculating the ex-post TE is given below; 
 

  
Eq. 8 

Where, 
TESD is the SD of the TE, rt,f is the return in percentage of a fund for day t and rt,m is the 
return in percentage of an index for day t. T is the amount of working days during the 
year.  



 

 42 

The calculation of the return for each fund and benchmark index was done similar to 
Equation 8 but on a daily basis. Thereafter, each fund was compared to the benchmark 
index by interpreting the numbers into Equation 7. We included all the daily observations 
of a year and calculated the SD of the TE for each of the years. The final value given from 
the formula represents the SD of all the daily TE´s for each year which is an interpretation 
of how the values of a fund have deviated from the mean. The value given by the formula 
was finally multiplied with the square root of 258 which was the number of days taken 
into account in the calculation, to include the annualized call factor. As explained earlier, 
TE can be measured in various ways. The ex-post TE (TESD) is calculated as the SD of 
TE since it was found to be most appropriate to this analysis. Hereafter, that is the only 
tracking error we will be referring to.  
 
Risk 
As explained in the previous section, TRI was transformed into return and thereby used 
in the risk measurement calculations. The standard deviation of the daily returns was 
calculated to a yearly average to reflect the risk of each index fund. 
 

5.2 Descriptive Statistics
 

  
The descriptive statistics of the dependent and the independent variables for the years 
2016, 2017 and 2018 is presented in the table below. In the data we could draw 
conclusions about that two of the observations showed extreme values that could be 
considered as outliers. Below the descriptive statistics including the outliers are 
presented. The two outliers are easy to spot when looking at the Flow. After having taken 
a closer look at the data it was discovered that these two outlier observations had extreme 
changes of TNA during the specific year. Whether these changes were due to new 
investors, mergers of several funds or other unknown reasons it is interesting to present 
the descriptive statistics without these two observations.  
 

Table 2. Descriptive Statistics with Outliers (in Percentages) 

 
 
 
After comparing the descriptive statistics without the outliers, it is clear that it is only 
flow that has been affected by the outliers. After controlling the data for mistakes and 
investigating the possible explanations for the high values, we decided to exclude the two 
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observations since they affected the results significantly. Even though the specific reason 
for the two observation’s extreme TNA change was not found in the fund’s financial 
reports, we assume that something unusual has happened during these years (2016 and 
2017) in the two funds which has made the TNA to change that much. These two 
observations are not considered to be a standard for the two funds which makes it more 
interesting to only look at the population with “normal” values which reflect a ordinary 
year in the Swedish fund market.  
 
 
As can be seen from Table 3, the smallest value of flow over the period of a year is 
-30,5 percent which means that money was flowing out from the fund and investors were 
to a larger extent selling the fund. The maximum increase in the flow into a fund over a 
year was 110 percent, while the mean of flow of each observed fund was 12,72 percent. 
The observed amount of fund flows was 49, which represents the yearly changes for three 
years for the 17 observed funds without the outliers. The return had a minimum growth 
per year of -7,24 percent, the maximum return per year was 10,94 percent and the mean 
of the yearly return was 4,3 percent. Fee had a minimum cost of 0 percent, the highest 
cost was 0,68 percent and a mean of 0,36 percent. 
 

Table 3. Descriptive Statistics Without Outliers(in Percentages) 

 
 
The yearly TESD´s maximum value was 9,68 percent, the minimum was 0,07 percent and 
the mean 4,28 percent. TESD should in the theory have a value of zero, we can from the 
table observe that it is not the case. The minimum value is very low, but the mean is not 
as low, which indicated that no fund reaches the goal of following the benchmark index 
it is aiming to replicate perfectly. The maximum value of the size among the observations 
was slightly under 25 bn SEK while the minimum value was 5,3 m SEK and the mean of 
the size was around 6,6 bn SEK. The maximum of the SD for the observations was 21,53 
percent, the minimum was 9,31 percent and the mean is 14,42 percent. 
  
Correlation Matrix 
We have computed the correlation matrix to see if and how much the different variables 
are correlated with each other. The matrix explains the correlation between the dependent 
and independent variables as well as between the independent variables. The correlation 
between the independent variables is important to look into since if two independent 
variables are too correlated with each other, it would be hard to determine their individual 
effects on the dependent variable and the estimated regression coefficients would be less 
reliable (Newbold, 2013, p. 461). The values vary between -1 and +1 where -1 means 
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perfect negative dependency and +1 means perfect positive dependency (Newbold, 2013, 
p. 162). If the correlation matrix is below | 0,1 | it implies no correlation, if the values are 
between | 0,1 | and | 0,3 | the correlation is small, values between | 0,3 | and | 0,5 | imply 
moderate correlation and is the matrix is above | 0,5 | then it is considered a significant 
correlation (Cohen, 1988, p. 77-81). Return and SD have a high correlation with flow, 
which also is in line with the results that will be presented in chapter 6. In the table it can 
also be observed that fee has a small correlation with size, but this is not reflected in the 
results that will be presented in chapter 6. As can be seen from Table 4, there are some 
other variables in the correlation matrix that have small correlations, as size and fee, size 
and SD, TESD and SD. These correlations are not significant and will not be discussed in 
detail. 

Table 4. Correlation Matrix 

 
 
  
 

5.3 Ordinary Least Square Assumptions
 

 
In this section we will provide various statistical models in order to test the different 
variables. This will be done to see whether the classical assumptions required by the OLS 
model are fulfilled. Actions will be taken on variables to be able to fulfill the classical 
assumptions if needed. 
  

5.3.1 Linearity (Assumption 1)
 

 
As explained in the previous chapter, to be able to make a correct estimation of regression 
coefficients there are seven assumptions that has to be fulfilled according to the OLS. The 
first assumption is that there exists linear correlation among the dependent variable to 
each and every independent variable. Residuals represent the difference between the 
observed value and the regression line that has been estimated by providing the least 
possible squares (Studenmund, 2014, p. 16). Whether an independent variable is linear or 
not can be ascertain in various ways. To confirm that there is no complicated nonlinear 
relationship for each of the independent variables, a scatterplot of the residuals can be 
done and analyzed. The regression plots of the residuals and the independent variables 
should not show any specific pattern or relationship (Newbold et al., 2013, p. 515-516). 
To see whether the first assumption was fulfilled we provided scatterplots for the 
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independent variables against the residuals. As mentioned, there were two extreme 
observations which we decided of exclude. The following scatterplots will be presented 
without the two deviating observations. 
 
 

 
Figure 7. Scatterplot Return vs. Residuals 

  
From Figure 7 we can see that there are no unusual residual patterns, which intends that 
there is a linear relationship. Why the observations are clustered around different value 
can be motivated with the fact that the funds observed in this study are replicating three 
different indices and therefore returns have been slightly similar.  
 
 

 
Figure 8. Scatterplot TESD vs. Residuals 

From Figure 8 it can be seen that there no unusual residual patterns exist, but it is visible 
that the plots are centralized around different values. This might have to do with that some 
funds have been unweighted for all of the three years observed, and therefore had similar 
TE´s over time. We cannot certainly explain the clustered pattern observed in the 
scatterplot, but since the residuals are still spread out and seen as random, we can still 
conclude that the relationship is linear. 
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Figure 9. Scatterplot Size vs. Residuals  

  
Figure 9 presents the residuals plotted against the logarithm of size. It can be observed 
that there does not seem to exist any unusual relationship for the residuals. We can 
observe that there are more residuals centralized in the right part, which intends that our 
sample includes many large funds. The sizes are variating from each other which is 
nothing unusual. This distribution could though intend that values that are to the left in 
the graph might have a larger influence on the regression slope coefficient (Newbold et 
al., 2013, p. 515). 
 

 
Figure 10. Scatterplot Fee vs. Residuals  

  
Figure 10 presents a scatterplot of residuals against the fees. No unusual relationship of 
the residuals can be observed, but a pattern of residuals being centralized around certain 
values can be seen. This has to do with the nature that many funds have similar fees. 
Marketing competition could be one explanation behind why the prices are set gradually. 
This could as well be an outcome of companies wanting to present the fees in an even 
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number to have a clear outlook. Also, the fact that most of the fees have not changed over 
the three years further contributes to this observed pattern. 
 

 

 
Figure 11. Scatterplot SD vs. Residuals  

  
In Figure 11 the residuals are plotted against the SD. It can be observed that the 
relationship is not unusual and all the residuals are random, which intends that there is a 
linear relationship. The SD for the funds is ranging from10 percent to 25 percent which 
is natural since the index funds are following different benchmarks having different 
volatilities.  
 
 

5.3.2 The Error Term (Assumption 2, 3 & 7)
 

 
It is included in the first assumption of the OLS that the regression model should have an 
error term. The last assumption of the OLS is stating that the error term should be 
normally distributed. Whether the error term is normally distributed is indeed an optional 
assumption to the OLS but is useful to include due to the reason that if the number or 
error terms are increasing it can affect the normal distribution. Another reason is that the 
error term has to be normally distributed in order for the t- and f-statistic to be functional 
(Studenmund, 2014, p. 105). The last assumption was tested by doing a histogram of the 
residuals. We can from the histogram see that the error term is normally distributed.  
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Figure 12. Normal Distribution of The Error Term 

  
The second assumption is that the added error term has to have a population mean of 
zero (Studenmund, 2014, p. 99). The third assumption in the OLS states that all 
explanatory variables have to be uncorrelated with the error term (Studenmund, 2014, p. 
101). According to Wooldridge (2016, p. 32-33) the residuals have a mean of zero and 
the correlation between residuals and independent variables is zero by construction of 
OLS. Therefore, it is not necessary to test these two assumptions since the mean and 
correlation will always be zero. 
 

5.3.3 Autocorrelation (Assumption 4)
 

 
According to the fourth assumption of the OLS the observations in the error term should 
be independent of each other. If there is a correlation between the error term observations 
the consequent estimations of standard errors of the coefficients will become less accurate 
(Studenmund, 2014, p. 101). Autocorrelation is the violation of this assumption and 
occurs mostly in time-series datasets where the order of the observations is important, 
which is the case for our study. We will however simply assume that there is no serial 
correlation and we will not test for it. (Studenmund, 2014, p. 322). 
 

5.3.4 Heteroskedasticity (Assumption 5)
 

 
The fifth assumption implicates that the variance of the error terms should be constant 
which means that the observed values are not correlated with the other variables included 
in the regression analysis (Studenmund, 2014, p 102-103). In a case where the variance 
is not constant there is a case of heteroskedasticity, which indicates that the least squares 
model might not be the most optimal one to use when estimate coefficients for the 
regression model. When there is a constant variance of the error term, it is on the contrary 
called homoscedasticity. One way to control if there is any heteroskedasticity is to test 
the variance of residuals against other independent variables which can be done in for 
instance a scatter plot. In this graph the relationship between residuals and the predicted 
values of the different independent variables in the model. If there is no relationship and 
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the plots in the graph are random, it means that the variance of the error terms is constant 
which indicates no heteroscedasticity and a better estimation of the error term (Newbold 
et al., 2013, p. 557-558). As can be seen in Figure 13, the plots are random. 
 

 
Figure 13. Heteroskedasticity 

 
5.3.5 Multicollinearity (Assumption 6)

 
 
Collinearity between independent variables indicates that the variables are actually 
measuring the same thing. This will make the OLS estimation harder since the variables 
are impossible to distinguish from each other. If several variables are correlated with each 
other it is called multicollinearity and can be fixed by dropping some variable of from the 
regression formula (Studenmund, 2014, p. 103). Variance inflation factor is done to test 
the multicollinearity and the variable should be further investigated if the VIF value is 
over 10. However, our values are low and thus there is no multicollinearity. 
 
  

Table 5. Multicollinearity 
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5.3.6 Final Regression Model
 

The process of data modification for the time period and the recalculations made to match 
this analysis have been explained in this chapter. After performing several statistical tests, 
we can conclude that the assumptions of the OLS are fulfilled and that this regression 
analysis is considered to provide reliable measures of the regression coefficients. Since 
the assumptions were fulfilled and we did not have to modify the data further by using 
logarithms. Therefore, we will be able to use our first draft of the regression model as a 
final model without any changes. The final regression model is built up as the followed 
equation; 
 

 
Eq. 9 

Where, 
  
Fund Flowt: The yearly growth in time t in fund i less the funds return, representing the 
inflow/outflow of investor purchases. 
CONSTANT: Constant. 
B 1-5: Coefficients. 
RETURNi,t: Return for a fund at year t over the period of the year. 
TRERRi,t: Standard deviation of the daily tracking errors over the time period of a year 
in year t. 
SIZEi,t: Logarithm of size in terms of a yearly average of monthly observations for year 
t of total net assets of each fund. 
FEEi,t: Fee in terms of the yearly paid average of year t. 
RISKi,t: Standard deviation as a measure of risk on a yearly basis. 
Et: Random error term. 
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6. Empirical Results 
 

 
 
This chapter will present the empirical results from the multiple regression analysis and 
will thereafter move on to explain the different relationships the independent variables 
have with the dependent variable. The chapter ends with the summary of the hypothesis. 
 

 
  

6.1 Multiple Regression Model
 

  
In Table 6 the results from the multiple regression analysis are presented. We will 
hereafter present each and every independent variable in separate sections to provide 
thorough explanations. The R2, the coefficient of determination, is 0,3903 which means 
that the independent variables explain the variance in the flow at a 39,03 % level. This 
means that there are many other factors than the variables included in this study that is 
considered by an investor when choosing index funds. 
 

Table 6. Multiple Regression Results 

 
  
 
 

6.1.1 Flow and Return
 

 
From Table 6 we can see that the P-value provided from the regression analysis is 0,00. 
To be significant on a 95 percent confidence level the value has to be below 0,05 percent 
which means that this variable is significant with the fund flows. The result of a variables 
significance can also be found from looking at the z-value. The z-value is testing the 
hypothesis if the coefficients have a value different from zero. To accept the hypothesis 
at a 95 percent confidence level the z-value should have a number higher than | 1,96 |. 
The observed number is 4,07 which is fulfilling the hypothesis that the return has an effect 
of the flow. Since the statistics presented tells us that this independent variable is 
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significant the coefficient that has the value of 1,924 can be considered to explain the 
relationship. It can also be seen that the regression model can predict that on a 95 percent 
confidence level the coefficients lie within the values of 0,971 and 2,877. This interval 
provides us with the information that we can with 95 percent confident know that the 
coefficient has a number within this range.  
 
 
  

6.1.2 Flow and Fee
 

 
The P-value for fee is 0,331 which means that this variable has no significant effect on 
the dependent variable. In the table a coefficient with a value of -17,158 is presented 
together with a large confidence interval of -52,358 to 18,043 on a 95 percent confidence 
level which shows that it is not certain whether the variable would have a negative or 
positive relationship with flow and does not neither contribute with any further context 
to the analysis.  
  

6.1.3 Flow and Tracking Error
 

 
From Table 6 we can see that the p-value for the TESD has a value of 0,21 which is higher 
than the value of 0,05 which implies that the variable is not significant. The coefficient 
has a value of 0,212 and it is at 95 percent confidence level lying in the interval of -1,821 
and 2,245. This tells us that TESD does neither have a positive or negative relationship 
with the flow.  
 

6.1.4 Flow and Size
 

 
As presented in the Table 6, P-value for size is 0,471 which indicates that this variable is 
not significant at the 95 percent significance level. The coefficient is estimated to be -
0,017 and true value of the coefficient lies within the range of -0,058 to 0,024 with a 95 
percent confidence level.  
 

6.1.5 Flow and Standard Deviation
 

 
The P-value for SD is 0,010 which is lower than 0,05 and indicates that the variable is 
significant at the 95 percent confidence level. The coefficient value is 2,416 and the true 
value of the coefficient lies somewhere between 0,6063 and 4,226 on a 95 percent 
confidence level. 
 

6.2 The Truth Criteria
 

 
It is important to motivate and support the trustworthiness of the results in a research. 
This will be done in this section by assessing the different criteria for the estimations that 
has been used. Hereafter the validity, reliability and generalizability of the study will be 
discussed. 
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6.2.1 Validity
 

 
The first truth criteria discussed is validity. According to Bryman & Bell (2011) validity 
concerns the extent to which a measurement actually measures the concept it says to be 
measuring (Bryman & Bell, 2011, p. 159). Validity can be acquired by talking to people 
with expertise, also called establishing face validity for the concept. These people with 
expertise can confirm if the measurement is suitable for measuring the concept in 
question. Other methods for testing for validity include ways to test whether the observed 
results reflect the reasoning of the concept (Bryman & Bell, 2011, p. 160). For our study 
confirmation for the chosen independent variables has been searched from previous 
studies which have built the theoretical grounds. Validity can also be distinguished by 
dividing it into internal and external validity. Internal validity concerns causality of 
variables. In order for the chosen variables to hold, they need to explain the changes in 
the dependent variable (Bryman & Bell, 2011, p. 42-43). It is normal for quantitative 
studies to search for causes in the phenomenon in concern (Bryman & Bell, 2011, p. 163). 
This study has one dependent variable, flow, which was expected to be explained with 
the help of five independent variables. External validity concerns the extent to which the 
results of the study can be implemented outside that specific context and will be discussed 
more on the generalizability criterion (Bryman & Bell, 2011, p. 43). 
 

6.2.2 Reliability
 

 
In a quantitative study the researcher has to consider reliability of the study in terms of 
the measure’s stableness. A measure is stable when it gives the same answer on two or 
more occasions. If the results are repeatable one can consider the study to be reliable 
(Bryman & Bell, 2011, p. 41). All data included in this study is to be considered reliable 
since it is originally retrieved from Thomson Reuters Eikon and Datastream which are 
well-known and trustworthy sources. Thereafter the data has been modified in order to 
get the desired variables in the format which was most suitable for Stata. In this 
modification process lies the risk of conducting errors when data is being processed. This 
risk has to the best of our ability been minimized by conducting data collection and 
modification always together so that we have reviewed the data two times and also 
questioned the calculations. The steps for collecting the data and how it has been modified 
has been described in detail previously in this chapter. 
  
We do not believe that the data would have differed much if it had been retrieved from a 
different source than Eikon and Datastream since all the components are standard 
measurements which should be open information for all the funds and thus unchanged 
regardless of source. Since the information about the data is transparent, the data is 
analyzed with a well-recognized program Stata and the research has an objective nature 
we consider it to be reliable. 
  

6.2.3 Generalizability
 

 
Generalizability concerns the application of the research results beyond the context of 
that particular study. A representative sample is in this case very attractive for quantitative 
studies if the aim is to have generalized results which can be applied outside the study 
(Bryman & Bell, 2011, p. 43). Our study includes all the index funds available for 
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Swedish investors during the years of 2015 and 2018. However only years 2016, 2017 
and 2018 were included in the analysis and tests. The result where only fee was significant 
to the investors is therefore generalizable for the population of investors investing in 
index funds available in Sweden. However, our study is not generalizable beyond the 
population of this study since the rationality of investors varies across countries and times. 
Other significant results where independent variable has no relationship with fund flow 
are also generalizable. 
 
 

6.3 Hypotheses summary
 

Summarizing from the results of the regression analysis we reject the null hypothesis 
H04 since fee was the only significant variable to flow.  
 
H01: Return has no significant correlation with fund flow 
HA1: Return has significant correlation with fund flow 
  
H02: Tracking error has no significant correlation with fund flow 
HA2: Tracking error has significant correlation with fund flow 
  
H03: Size has no significant correlation with fund flow 
HA3: Size has significant correlation with fund flow 
  
H04: Fee has no significant correlation with fund flow 
HA4: Fee has significant correlation with fund flow 
  
H05: Risk has no significant correlation with fund flow 
HA5: Risk has significant correlation with fund flow 
 

 
Table 7. Summary of The Results 
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7. Analysis & Discussion 
 

 
This chapter includes an overview of the theoretical framework to give a recap to the 
reader before moving on to analyzing the independent variables together with the 
previous reviewed researches. Their significance to the flow will be discussed, more 
detailed possible explanations to the results as well as comparisons with the results found 
in previous studies will be provided as well.  

 
 

7.1 Overview of the Theoretical Framework
 

 
According the foundational theory of social science and the RCT investors are assumed 
to always make rational decisions. The foundational theories of finance; MPT, EMH, 
CAPM and LOP are having the perspective that markets are perfectly efficient since 
investors are fully informed and are acting to maximize their utility. These theories are 
the groundwork for defining rationality in this thesis, which implies that beneficial- and 
outcome- oriented attitudes exist among all investors. The BF as well as the PT presented 
new views to the old theories stating that human beings are affected by psychological 
forces. What the old theories are stating have been found to not fully be in line with the 
real world and these more modern theories have helped to explain much of the reality 
observed. Several studies have researched rationality among investors within different 
areas such as mutual funds and index funds. These studies have provided further 
knowledge, explanations and insights on the irrationality of investors that will be 
furthered discussed and analyzed along with our findings. Hereafter, we will present each 
explanatory variable from our regression analysis and explain how it is seen as a measure 
of rationality. Thereafter the variables will be linked together with previous studies and 
discussions of rationality/irrationality within each of the areas will be provided. 
  

7.2 Return
 

  
The return of an index fund is considered as an important rationality measurement since 
a rational investor would be expected to choose the fund with the highest historical returns 
in order to gain as high return as possible, given that all other variables are constant. The 
current return of an index fund is always given to the investor and so are often the 
historical returns as well. One would assume that investors would care about the return 
of the fund, since a high return will provide the investor higher utility and is therefore the 
best outcome, as Elster (1989) explained it. Return was chosen as an independent variable 
in this study to investigate to what extent the historical performance is correlated with the 
investment decisions and from there draw conclusions about rationality. 
  
Our results from the regression analysis gave us a clear indication that Swedish investors 
do consider the return of the fund when investing in index funds. This implies rationality, 
as Elton et al. (2004) stated, a rational investor would choose an index fund with low fees 
and high returns. This indicated that Swedish investors are basing their investments in 
index funds on the returns. 
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Our findings are to some extent in line with previous research in the matter of return since 
in our study the return of the index funds did have a significant effect on the inflow of 
capital into the fund. Elton et al. (2004) found that most of the investors are not rational 
and choose to invest in high-expense, low-performing index funds. Boldin & Cici (2009) 
prove in their study that a rational investor who only cares about the highest expected 
return will choose the portfolio of low-expense funds. The results provided from this 
study show that the investors seem to care about the return to large extent but nevertheless 
ignore the fees. According to Mauck & Salzieder (2017) return chasing is one rational 
strategy among investors when they try to choose different index funds in hope of getting 
an effect from diversification. Naturally other measurements weight in in the investment 
decision but when it comes to index funds, the relationship between fees and return is not 
dependent as shown in the correlation matrix, presented in Table 4. Therefore, an investor 
should focus to be aware of the fund’s return in relation to the fee as low fee does not 
automatically imply low returns or vice versa. 
 

7.3 Tracking Error
 

  
TESD is a measure that highly relates to our research question about rationality since we 
are studying index funds. An index fund should theoretically have a TESD of zero if it 
does what it is supposed to do. TESD can as well be viewed as a measure of risk in the 
sense that an index fund should follow the index and it is a risk to the investor if it does 
not do that. A rational investor should care about the performance of the index fund 
relative to the benchmark index since it reflects whether the fund is doing its job or not 
and is therefore a measure of rationality. 
 
A TESD of zero was however not the case in this study as the descriptive statistics showed 
that the highest TESD was 9,68 percent. This indicates that the data might include bad 
performing funds in the measurement of TESD in the market or that the data collected 
include errors. However, most of the observed index funds had lower TESD´s. TESD did 
not show any significant correlation with the fund flow and is thus not something Swedish 
investors consider in their investment decision. Even if it would be rational for an investor 
to care about the TESD in a fund, one can understand why it has not played a big role in 
the investment decisions. It could simply be because the information about TESD for each 
fund is usually not available in the fund fact sheets. The fund companies do not always 
provide investors with the information about how well the fund is following the 
benchmark index and thus it might be that many investors are not considering TESD in 
their decisions of index funds. 
  
As Elton et al. (2004) argue a rational investor should consider the fund’s relative 
performance to the index when choosing index funds and they found a significant 
relationship between fund flow and TESD. The investors in our study did not show this 
type of behavior and thus the Swedish investors are not acting in the most rational way 
possible. Berg & Lien (2002) found in their study that investors find the TESD of the index 
fund significant to investors which contradicts our findings. This could have to do with 
the location of the study since our sample is the index funds available in Sweden whereas 
the study conducted by Berg & Lien was done in the US which could have an impact of 
the results. The authors also found that investors who based their investment decisions on 
TESD acquire higher net wealth while taking a bigger risk. A rational investor is aware of 
these risks connected to the investment decisions but can weigh the future benefits of 



 

 57 

choosing the fund that most precisely follows the index. This argument would push the 
view that it is irrational to not consider the TESD when investing in index funds. Even 
though TESD is a risk to an investor and risk and return follow each other as shown in the 
correlation matrix presented in we believe that all investors are aiming to minimize TESD 
as much as possible. The risk of SD is rather a risk where investors motives according to 
risk tolerance may variate. 
  

7.4 Size
 

  
The purpose of this research was to investigate whether the Swedish index fund investors 
are rational in their choices. The size of the funds should not affect a rational investor in 
making a decision since it does not increase the profitability of the fund. Size have 
although shown to have an indirect impact of investors since large funds might to a larger 
extent lie within an investor’s consideration set. We wanted to see whether the Swedish 
investors are affected by the impact of size, and from there draw conclusions about their 
rationality. 
  
The regression analysis conducted provided us with the result that size has no significant 
effect on fund flows. This means that the Swedish investors choices are not affected by 
the size of the fund. This also implies that the marketing impacts and the influence large 
funds have tended to have on investors found from previous studies is not something that 
is significant on the Swedish index fund market. 
  
The studies that have been reviewed have presented several explanations to the impacts 
large funds have been found to have on investors. The actual size of the fund is normally 
not provided in the fund fact sheet and is not a common thing investors care about when 
investing. The size does not either contribute to the performance of the index fund, it is 
rather the indirect effect of the awareness that larger funds often raise among investors. 
Sirri & Tufano (1998) studied both the impact of the size of the fund families and the 
sizes of the individual funds and found a significant relationship with flow. In our study 
the fund families were left out and the results might be different due to that reason. It 
could be that the fund families and the size of the total cluster has a larger impact than 
the size of the specific fund. As discussed before, a relationship between fund family and 
size could exist since funds owned by large fund families have a larger inflow of capital 
and thus the individual funds could eventually grow big. Even though the size of an index 
fund does not seem to have an impact on investor decision we cannot draw any 
conclusions about whether fund family categories have an impact on the investor 
decisions, which could be further researched since it might provide a different result. 
 
Why the Swedish investors are not affected by size of the funds as other studies have 
shown might be because the sample studied is a different market. This finding contradicts 
with the study conducted by Sirri & Tufano´s (1998) where size was significant for 
American investors’ decision. Sirri & Tufano (1998) included mutual equity funds in their 
study whereas this research was done on index fund investors. Index funds can seem very 
similar to investors and it might be the reason to why only the fee is considered when 
choosing the fund. It has been discussed previously in this study how some articles view 
index funds as commodities and if this assumption holds, then it is rational to only care 
about the fee. This is however an assumption that we have not confirmed since the funds 
chosen for this study are following different indices. The influence of brokers and 
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financial advisors on investors was discussed by Boldin & Cici (2009). Large fund 
families and institutions owning the funds are often providing financial advisory services 
giving recommendations among their own funds (Boldin & Cici, 2009, p. 36). This might 
also contribute to investors being influenced to buy the well-known large funds, which is 
however not reflected in this study. A completely rational investor should invest in the 
index funds that are considered profitable and reconsider the effect that marketing, 
preconceptions, word-of-mouth or the influence of financial advisors. 

 
7.5 Fee

 
 
The fee is a variable that contributes to answer the research question to a large extent. 
Since the fee is always provided to the investors before purchasing an index fund, it is 
something that investors are always informed about and should take into consideration. 
It is a cost that is known in advance and directly affects one’s situation and is therefore 
something a rational investor should find highly significant. 
  
The regression analysis provided a result that showed that fee does not have a significant 
effect on flow. Since no relationship was found in the regression analysis the conclusions 
it that Swedish index fund investors do not base investments on the Swedish index funds 
to fee. This indicates that the fund investors are paying more than necessary on fees.  
  
From previous research it has been shown that fees have had an impact on investors to 
some degree. Some studies have had a different research method with varying results but 
most of the studies looked into during the process have reached conclusions that investors 
are not acting fully rational. The study performed by Boldin & Cici (2009) presented that 
investors tend to invest in high fee funds even though it does not provide any extra 
economic benefit and concluded that investors are not taking rational investment 
decisions. In the study made by Choi et al. (2010) they found that even if all the search 
cost was erased investors did still not choose low fee funds, which as well indicated 
irrationality. Elton et al. (2004) and Tarassov (2017) concluded that investors are 
irrational since they do not invest in the lowest fee funds with the best past performance. 
Sirri & Tufano (1998) found that investors are fee-sensitive but that there is an 
asymmetric pattern since investors tend to act differently when fees are increasing versus 
decreasing which also indicated that irrationality exists to some extent. 
  
Possible reasons to why investors are paying high fees has also been explained in the 
studies that have been reviewed in the process of this research and can as well be analyzed 
and discussed along with the results we reached. As could be seen in the results of the 
study performed by Boldin & Cici (2009) investors had been changing their behavior to 
act more rational, which was not a progress that could be observed in this never provided 
study. Why the results did not show any relationship between fees and flow while 
previous studies have seen an increased focus on fees among investors might have to do 
with the fact that this study were based in index funds in the Swedish markets and 
previous ones was based on the American market. 
  
Why this study did not provide same results as previous researches can be due to different 
degrees of knowledge of index funds in the different markets. If investors are aware of 
that fees are an important factor in index funds, and they will probably base their 
investment on searching for the lowest fees. The fact that the mutual fund and index fund 
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market is unusually large in Sweden contributes to expectations that more knowledge and 
awareness of fees should exist, which is not the case observed in this study. In the study 
made by Choi et al. (2010) it is shown that financial illiteracy is one if the reasons behind 
why investors do not invest in the funds with the lowest fees. The study focused on the 
behavior of Harvard MBA students and staff as well as college students. Why the Swedish 
investors are not subjected to the fees could also be due to the influence of financial 
brokers and advisors as was discussed by Bergstresser et al. (2009), Boldin & Cici, (2009) 
and Elton et al. (2004). 
 
  

7.6 Risk
 

 
The risk is a variable that was chosen for our study since investors might be concerned 
about it in their choices between index funds. It is related to the volatility of the market 
the fund is aimed to replicate. Risk tolerance is individual for every investor and could be 
affected by the motivation for investments, for example the time period for which the 
investment is intended to be held. If the investment purpose is clear as well as the time 
span for how long the fund is intended to be kept, one can consider the risk taking more 
accurately. Generally, a long-term investment can tolerate to have a higher risk level. 
Since risk tolerance is individual, we are not able to draw any conclusions about 
rationality but is still a factor that might explain the behavior of Swedish investors. A 
rational investor would care about the relationship between risk and return, as MPT and 
CAPM states, which is also why risk is included in this study and an area where the 
rationality of investors can be discussed. 
  
The regression analysis did show a significant relationship between the risk and the fund 
flow. The risk measure is based on the average yearly SD of the historical returns of the 
funds, similar to the way Sirri & Tufano (1998) measured risk. There are naturally many 
other ways to measure the riskiness of an index fund such as using the TESD or risk-
adjusted returns. We have included the SD of the returns as a complementary explanatory 
variable in hope of more specific results. Other studies have also included both TESD and 
the absolute riskiness of an index fund in the regression models. PT defines the risk 
tolerance of investors as a function of the expected outcomes whether the investors are 
risk averse or risk seeking. When looking at the results from this study, PT can provide 
some explanation to the behavior of Swedish index fund investors since SD were 
significant with fund flow.  
  
Sirri & Tufano (1998) found in their study that investors are to some extent considering 
the risk of the index fund, but the significance is not strong. The overall conclusion from 
their study was that investors prefer funds with low fees and less risk. The risk coefficient 
provided by the the regression model was 2,4 % which means that the relationship is 
positive and that index funds investments increase with risk. Risk is a variable that is easy 
available to investors since it is always included in the fund fact sheets and also on other 
sources. The riskiness of an index fund is given on Morningstar website and on the fund 
fact sheet as a risk rating. Risk is given as 1-, 3-, 5- and 10-year SD of the returns, Key 
Investor Information Document rating and the Sharpe ratio for 10 years. The results from 
this indicate that that Swedish investors have invested more money into funds with higher 
risk. 
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7.7 General discussion
 

 
After analyzing and discussing every variable individually, we will now draw some 
general conclusions about our results. From our findings we could see that Swedish 
investors are to some extent rational since they care about the returns of the fund which 
is strategic since the main goal is to gain return. Investors are not affected by the 
marketing influences that big funds are known to entail. However, there are indications 
that Swedish investors are not completely rational since they do not place any weight on 
the fee or TESD when making their investment decision. The index funds analyzed in this 
study show significant differences in return and TE, which is an expected outcome since 
the funds are following different indices. This means that the index funds in the Swedish 
market cannot be seen as commodities since they have outstanding differences. This is in 
line with the arguments and findings of Haslem et al. (2006) and Tarassov (2017). 
Therefore, the return should be significant since they are not similar among the funds and 
have been proven to be indicator when predicting future returns, as was the case in this 
study. A rational investor should also consider TESD significant in the decision-making 
process since it is assumed to be zero. The result we got was not in line with the result of 
the previous studies reviewed in the matter of fees which has been one of the most crucial 
variable discussed when coming to index funds. Why the fee was not found significant in 
this research might be an outcome due to the fact that different markets were researched. 
  
From this, we can say that Swedish investors are basing their investments on return and 
risk which is rational and can contribute to improve their economic benefits. However, 
they do not take into account that the funds are different from each other in terms of fees 
and TESD which means that they perform and cost differently. Therefore, the investors 
are not fully rational and therefore their utility is not fully maximized.  
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8. Conclusions & Future Research 
 

 
The concluding chapter focuses on connecting the research purpose with the study 
conducted. The concluding answer to the research question will be presented. The 
practical, theoretical and societal contributions of this study will be discussed as well. 
Lastly we will present the suggestions for future research connected to the limitations 
faced during this thesis writing process. 

 
 

8.1 Conclusions
 

 
The idea for this study stemmed from the article by Boldin & Cici (2009) which 
introduced the concept of index fund rationality paradox. The purpose of this study was 
to look at the rationality of Swedish index fund investors investing in funds replicating 
the Swedish markets and to which extent independent variables are significant to the 
inflow of capital into a fund. This was done by conducting a regression model including 
the dependent variable, fund flow, and the independent variables which had justification 
from previous studies to have possible explanation to the flow. The independent variables 
chosen for this study were return, TE, size, fee and risk. With the assumption of rational 
investors, we expected the fee and TESD to have a negative relationship with fund flow 
and return to be positively significant with fund flow since a rational investor should 
focus on investing in low-fee funds with high returns following the benchmark index 
closely. However, the assumption of rationality was not fulfilled. Investors do invest in 
funds who have historically provided higher returns but are not fully rational since they 
do not take the fees into account. This implies that investors are not completely irrational 
but still have space for improvement to achieve higher rationality and more value from 
index fund investments. To answer the research question one can, conclude that Swedish 
index fund investors do not make fully rational choices but base their decisions partly on 
rational factors. 
  
Possible explanations to the investor behavior have been presented in this study and one 
can conclude that there are several factors affecting investors that are somewhat of an 
obstacle for rationality, such as information gathering costs, brokers and financial 
advisors and lack of knowledge about the product itself. Boldin & Cici (2009) have called 
the phenomenon of investors acting irrationally the index fund rationality paradox. From 
this study we can conclude that Swedish investors are subjected to the rationality paradox. 
The investors do still seem to care about the return and risk but not the fees or the TESD. 
If index funds are seen as commodity-like products it makes more sense that the fee is 
the only measurement investors look at. The funds chosen for this study are following 
different benchmark indices but all are in the Swedish market and are therefore 
comparable to eachother and fees should be a dependent variable as well. In Elton et al. 
(2004) the funds researched was comparable to each other as commodities. The authors 
had chosen to study investor behavior in S&P 500 index funds which are investing in the 
same market and can therefore be considered as commodities. Since the structure of the 
index fund is still the same, it is logical to search for low fees. But since the different 
funds that were researched in the study are replicating different markets, they should not 
be perceived as commodities and the other variables should be considered. 
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Concluding the results from this study one can say that even though many Swedish 
investors seem to make the rational choice of investing in index funds, they do not fully 
consider the differences between them in terms of fees and TESD. Lack of understanding 
makes it possible for high-fee funds to still thrive but hopefully further discussions about 
the world of index funds will make investors to take a second look into their investment 
strategies. 
  
 

8.2 Achievement of Theoretical & Practical Contributions
 

  
The possible contributions from this thesis were discussed in Chapter 1. After completing 
the thesis, we are now able to answer to what degree these contributions were achieved. 
As for the theoretical contributions, this study has increased the knowledge about 
Swedish investor’s behavior when investing in index funds. It is a good base for further 
research and gives a starting point in the index fund field for deeper observations. One 
can develop the phenomenon of index fund rationality paradox further as time passes and 
attitudes and trends change among Swedish investors. Our study also awakens the 
question about investor rationality in other fields than just index funds and gives a 
theoretical ground for research among other investment objectives. This study also has a 
practical contribution to the investors, fund families and companies in the sense that it 
has increased knowledge about the investor’s choices among index fund. The fund 
companies can by knowing which factors that are considered and not by investors, 
strategically position their funds in order to make them more attractive. Returns should 
be maximized and fee minimization might not at the moment be something that would 
increase inflow according to the results provided by this study. The research can be 
helpful to investors by enlightening them about in which areas irrationality exists and 
they can get an understanding of which factors to take into consideration. Investors could 
possibly improve their investments by taking fee and TESD into consideration. 
 

8.3 Societal & Ethical Contributions
 

 
There are several possible positive impacts this study can have on private investors, fund 
companies and the society. Since index funds are often used for pension savings and other 
long-term savings it is beneficial for investors to be aware of how to maximize profits 
and avoid unnecessary losses arising from for instance the impact of small differences in 
fees by choosing the right index funds. Since index funds have a passive management 
strategy it is unethical from managers to require high fees for a job that is passive and 
easy. Thereby this study raises the discussion about fees and their importance to investors 
earnings. By cutting fees further, more money can then indeed be used for more 
investments which is a driving force in the society. Pension savings and savings overall 
are important and require the avoidance of foresight and the ability to plan for the long 
run. To act rational could seem impossible but as Elster (1989) state, recognizing 
irrationality in one's behavior already makes the actions more rational. Information will 
be provided for private investors to increase knowledge about the structure of index funds 
and in which areas the investors are lacking rationality within, which will hopefully 
contribute to better investment decisions where fees are low, benchmark indices followed, 
and other relevant information is considered. To the larger degree investors can make 
wiser investment decisions, the more they will be able to better manage their economy 
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when retired which is fundamental to a stable and safe life. This will as well have a 
positive impact of the society as a whole in the aspect that there will be less exposed 
retired people, which is both economically efficient but most importantly closer to the 
ultimate goal that all retired people will be able to have a good life quality.  
 

8.4 Future research 
 

 
In this section we will provide suggestions for possible future research areas that could 
fill out the limitations of this study. Due to lack of time and data the chosen research 
method suited us well but leaves alternatives for future research. 
  
This paper is studying investor behavior and could as well be performed in other ways to 
produce other answers and focus on other areas to answer the research question. For 
instance, Boldin and Cici (2009) performed their study by creating fictive flow-based 
portfolios instead of doing a regression analysis, a method presented previously in this 
paper. Their study was more focused on the fees and could from there draw conclusions 
about investor rationality. In their study they could see how much value the investors had 
paid extra in fees, compared to if they only bought the funds with the lowest fees. This 
other way of researching investor behavior could be done in the Swedish markets as well 
to provide actual monetary values of investing rationally. 
  
Another limitation to this study was that we were unable to include more variables that 
possibly could help explain the fund flow, which was due to lack of time and data. It is 
almost impossible to include all the factors that might affect the dependent variable in a 
regression analysis. However, there were variables that could have an impact, but which 
we were unable to include due to missing data. Both more independent variables as well 
as control variables could be included to better explain the relationships existing with 
fund flow. As discussed before including fund families as a control variable could help 
explain investor behavior. Among the funds following the different benchmark indices 
one could distinguish the effect of different benchmark indices on investor rationality and 
see whether Swedish investor’s choices differ depending on the focus area of the fund. 
This could further help investors get information about specific benchmark and the typical 
investors investing in the markets. Another perspective that could be included is the 
possible impact of marketing costs and taxation of the fund. If this data would be available 
on Eikon, Datastearm or any other database later on, a similar study could be performed 
again. 
 
The study could also have been performed by taking all the index funds existing in the 
Swedish market.  By taking the currency exchange effect into account one could have 
included funds replicating foreign markets to study a larger population of the funds 
registered in Sweden.  
 
This study could have been done by performing a qualitative research strategy as well. 
By conducting a qualitative research, one could have reached other results that might 
provide a deeper understanding and perhaps new reasons behind the investors behavior 
in this area. This kind of study could perhaps provide a better understanding behind the 
concepts and the meaning, which qualitative studies tend to do better. Since human 
behavior is part of social sciences a different technique based on human participation and 
words rather than numbers could have led to a more profound understanding of the 
subject. 
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