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Abstract 

Closed-end funds’ (CEF) discount and discount fluctuations have been puzzling 

researchers for decades. Up to date, there are no multidimensional or cross -

sectional variables that have been proved to influence CEFs simultaneously. Fact is 

that, earlier research and theories on the subject are contradictious and several 

suggestions on the origin of the CEF’s discount and its fluctuations have been 

proposed. To mention a few, investor sentiments, taxation issues, dividend 

policies, agency costs and agency problems are considered to influence these 

discounts.  

The purpose of this report is to examine the relationship between micro- and 

macroeconomic variables fluctuations, and how these can explain the discount 

fluctuation of the Swedish CEFs.  

This report focuses upon the CEFs traded at NASDAQ OMX Stockholm, which have 

been selected through a comprehensive multistage selection process. 10 CEFs 

were selected. Monthly data for calculating micro- and macroeconomic variables 

was collected for the period March 2003 – February 2013, which resulted in 

approximately 1 200 observations. OLS regression analysis, Fixed- and Random 

Effect Models and Hausman tests were conducted.  

The findings conclude that some of this report’s chosen micro- and macro variables 

influence on the Swedish CEFs’ discount fluctuation, although these findings are 

conditioned. The CEFs’ individual characteristics or traits result in a significant 

impact on the fluctuation of CEFs’ discount. Hence, only by controlling these 

characteristics, multidimensional or cross-sectional micro- and macroeconomic 

variables can be proved to affect the CEFs’ discount fluctuation.  
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1 Introduction 

A closed-end fund (CEF), also known as a closed-end mutual fund (U.S. Securities 

and Exchange Commission, 2007), is a publicly traded investment company that 

has a fixed number of issued shares (Lee, Shleifer & Thaler, 1991).  The issued 

shares are usually traded on a secondary market such as different stock exchanges. 

A specific characteristic of a closed-end fund is that when its shares are traded on a 

secondary market, the market itself rather than its Net Asset Value (NAV1) often 

determines its share price. Typically, CEFs’ shares are traded with a premium or 

discount2 relative to its NAV (Lee et al., 1991; Pratt, 1966; Malkiel, 1977; 

Thompson, 1978).   

An investment company according to the U.S Securities and Exchange Commission 

(2007) can be categorized into three different general types of companies: Open -

end funds3 (OEF), CEFs and Unit Investments Trusts (UIT). A CEF is similar to what 

in Sweden is identified as a listed investment company. Since this study focuses on 

the Swedish market the authors would like to state some differences between the 

definition of a CEF in the U.S. and a closed–end investment company that are 

registered on the Swedish stock exchange. Hjelström (2007) gives a definition for 

Swedish closed- end investment companies as follow:  

“An investment company is a Swedish stock corporation or a Swedish incorporated 

association which: 

- Exclusively or almost exclusively manages securities or similar personal 

property 

- Whose main purpose is to offer the shareholders risk diversification 

through a well diversified portfolio of securities, and 

- In which a large number of individual investors own shares” 

 

(Hjelström, 2007, p. 126) 

Swedish investment companies and U.S. CEFs have one different characteristic. A 

Swedish CEF is allowed to issue new shares while a U.S. CEF has a fixed set of 

shares. Obviously, it is also the case that they are subject to different laws and 

implications since they are operating in different countries. 

As will be discussed, there are multiple reasons why this premium or discount 

exists on traded shares of a CEF.  Malkiel (1977) mentions that a commonly 

accepted reason for any discount to exist is due to taxation issues. Agency costs, or 

                                                 
1 See section 1.4 for definition  

2 “If the price of the fund’s shares is greater than the value of its portfolio, the fund is said to sell at a 
premium. The term ‘discount’ is used to describe a negative premium.” (Pontiff, 1995, p. 342)  

3 See section 1.4 for definition 
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the CEFs’ expenses, are also believed to originate such discount (Noronha & Rubin, 

1995; Thompson 1978). Also, dividend policies and ownership structures (Jensen 

& Meckling, 1977) are suggested factors that determine the CEFs’ discount.  

CEFs are traded with a discount on secondary markets, and it is proved that this 

discounts fluctuate over time. Thompson (1978) discovered that CEFs at the New 

York Stock Exchange (NYSE) fluctuated over time4. Also, Thompson argued that 

these fluctuations could be exploited in so much that abnormal returns, without 

additional associative risk, can be achieved by investing in CEFs compared to 

market index. Richards, Fraser and Groth (1980) agreed on Thompson’s work and 

also concluded that if discounts are results of pricing imperfections, there are 

arbitrage opportunities, which can be exploited in trading. Brauer (1988) further 

investigates these arbitrage opportunities, primarily based on the work by 

Thompson. Brauer concludes that potential liquidation of a fund causes the 

discount to fluctuate over time that in turn creates these arbitrage opportunities.   

Investor AB, one of Sweden’s largest CEFs comments on its discount (Investor, 

2012) and states that the market sets the discount and that Investor is limited in 

how much it can influence on its discount. Other Swedish media sources report 

that individual investors should take the CEFs’ discounts into consideration before 

purchasing a share in any CEF. Individual investors should attempt to understand 

what influences the discount and why it fluctuates (Börsveckan, 2012; 

Aktiespararna, 2011).      

Suggestively, CEFs’ discount origin and its fluctuation is up to date an unresolved 

and much researched and debated issue. The sections Background, Literature 

Review and Theoretical Framework aim to shed some light on the variety of 

theories on this matter.  

From now on U.S. CEFs, Swedish CEFs, premium and discount will be treated 

indifferently and will be referred to as CEF and discount only.  

 

1.1 Background 

1.1.1 Why does CEFs’ discounts fluctuate? 

There are some scholars that argue that CEFs’ discounts fluctuation over time have 

to do with investor- and market sentiment (Lee et al., 1991; Chopra, Lee, Shleifer & 

Thaler, 1993), expectations on stock prices and NAV (Gasbarro, Johnson & 

Zumwalt, 2003). Lee et al. (1991) explain investor sentiment: there is a higher 

percentage of individual investors (noisy investors) rather than institutional 

investors that invests in CEFs. Individual investors prefer CEFs rather than 

                                                 
4 Observations between 1936-1976 
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investing directly in the CEFs’ underlying assets. One argued reason for this is that 

individual investors have less information than institutional investors in general. It 

is suggested that CEFs therefore obtain a higher risk of being influenced by noisy 

investors than other stocks or the stock market overall. This theory can be a part of 

the reason why CEFs are traded at a discount. If noisy investors were optimistic 

about the future NAV of a specific CEF, the CEF’s stock price would increase more 

than its underlying assets, which inevitable decreases the discount.  

Lee et al. (1991) constructed a value-weighted index for annual and monthly data 

to prove that investor sentiment has an impact on CEFs’ discount.  In their study 

they came to the conclusion that there is a strong correlation between investor 

sentiment and the discount of individual funds. Furthermore, they noticed that 

CEFs’ discount have a clear statistical relationship with the performance of listed 

small stocks.  

In the study from Boudreaux (1973), an alternative explanation to these 

fluctuations was introduced. The CEFs managers earn a fee for managing 

investment activities and these activities are not always associated with added 

value to NAV, which Boudreaux means creates a part of CEFs’ discount. 

In contrary to Boudreaux theory, Roenfelt and Tuttle (1973) found a weak 

correlation between performance of the fund manager and the CEF discount in U.K 

and U.S. The CEF manager’s performance is evaluated on how well they add value 

to the NAV compared with past years, where increases in NAV return would 

indicate a good management performance, relative to the fee that the manager 

earns. Hence, a good management performance would ultimately decrease the 

CEF’s discount. Malkiel (1977), who also tested this theory, could not find any 

correlation.  

 

1.1.2 CEFs’ discount are suggestively mean-reverting 

Lucas (1978) investigated risk-averse investors’ perception of the macro state of 

an economy and its relationship with movements in asset prices. As Lucas argue, 

risk-averse investors’ behavior causes mean-reversion activities in asset prices.  

This behavior can also be seen in CEFs’ discount fluctuation. As implied, several 

different theories on why this CEF discount fluctuates over time, contradict with 

each other. Still, many studies provide evidence that CEFs’ discount do indeed 

fluctuate over time and that this discount is mean-reverting5. This has motivated 

other researchers to test whether investors can earn abnormal returns trading 

with CEF shares rather than the CEFs underlying assets. Thompson (1978) and 

                                                 
5  Discount eventually moves back towards the individual CEF discount mean or average. This mean 
or average can be the historical average of the CEF discount 
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Malkiel (1977) stated that purchasing shares in CEFs when the discount is large 

could excess abnormal returns, if sold later when the discount is low. Gasbarro et 

al. (2003) reason that if you accept these theories by Thompson and Malkiel, it 

would mean that the actual discount is indeed mean- reverting. Pontiff (1995) also 

found, when testing the work of Thompson, that discounts have a strong capability 

to predict potential returns, which can be justifiably interpreted, as that discounts 

are mean- reverting.  

Gasbarro et al. (2003) found that most funds observed, but not all, have mean-

reverting discounts. Hence, the mean-reverting behavior of CEFs’ discount is fund 

specific; therefore it aggravates the process of finding variables or factors that 

simultaneously affect all CEFs’ discount. Other researchers, such as Hughen and 

Wohar (2006) found that CEFs’ discount are non-stationary and therefore “shifts” 

mean over time. They tested for structural breaks on these funds and found that 

structural breaks occur at different times for different funds. Hence, there should 

not be any common factor that causes these breaks.  

Concluding, although most of the CEFs’ discount is mean reverting, no common 

influencing variables have yet been found to affect all CEFs’ discount.    

1.2 Problem Discussion 

Brauer (1988) suggests that “… Closed-end fund discounts and premiums do 

contain information about future returns…” (Brauer, 1988, p. 113) and that “The 

precise nature of the information contained in the discounts and premiums is a 

mystery…” (Brauer, 1988, p. 113). Brauer’s comment exemplifies the general issue 

with these discounts and its fluctuations. Brauer, Malkiel and Thompson (1988, 

1977, 1978) all argue that differentiations in CEFs’ discount provide an investment 

opportunity. This statement was later supported by Cakici, Tessitore, and Usmen 

(2002). Hence, an investor can employ a trading strategy, buying when discount is 

high and selling when it decreases or is low, which in turn would yield an 

abnormal return. This has been proved to be a useful strategy by Thompson6. This 

is however contradictious towards the efficient market hypothesis (Malkiel & 

Fama, 1970).  Fama advocates that an efficient market is where security prices 

“…at any time fully reflect all available information.” (Malkiel & Fama, 1970, p. 

383). Even though the efficient market hypothesis is not the focus of this report it 

is still necessary to recognize its importance in order to understand the purpose of 

investigating what influences CEFs’ discount.  

There are more theories on how to exploit the discount in CEFs. If CEFs are in fact 

mispriced it implies, according to Stephen Ross (1976) and his research on the 

Arbitrage Pricing Theory (APT), that you can theoretically earn money buying 

shares from the CEF and short-sell a portfolio consisting of the same assets as the 

                                                 
6 See Thompson (1978) in section 2.1 
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specific CEF. This would be possible in a frictionless market since sophisticated 

traders would cause the discount to decrease until it inevitably disappears. In the 

real world it is not as simple, since when taking transaction costs and holding cost 

into account, the opportunity of arbitrage becomes rather costly. As De Long, 

Shleifer, Summers, and Waldeman (1990) reason, well informed rational traders 

would as it seems not take fully advantage of the mispricing since the costs is to o 

essential. The market has a way of adjusting accordingly since funds with severe 

mispricing tend to have high transaction costs. 

Evidently, there is no multidimensional research on what makes CEFs’ discount to 

fluctuate or originate. Many researchers already mentioned have stated that the 

discount does exist, it does fluctuate and that it is mean- reverting. Also discussed, 

there is an opportunity for investors, individual and institutional, to earn abnormal 

returns by speculating on the discount fluctuation of CEFs. Something that, 

according to the efficient market hypothesis, should not be possible if”… all 

available information is costlessly available to all market participants…” (Fama, 

1970, p. 387). The problem is that earlier research does not provide any commonly 

accepted explanation or enough information on what causes these discount 

fluctuations. Arguably, the market for CEF trading is not efficient, as suggested by 

Fama7, since the market does not possess enough information regarding the CEF s’ 

discount and its fluctuation. From inadequate and insufficient, yet available 

information, trading theories and strategies emerge. The problem is not that these 

trading theories and strategies emerge; rather it is the lack of reliable and valid 

information on why CEF discounts exists and why it fluctuates. CEF discounts are 

calculated by comparing traded share prices and NAV of the CEF (Gasbarro et al., 

2003; Pontiff, 1995). There is suggestively information regarding the implications 

of discount fluctuations that are not yet discovered, in order for the market to be 

regarded as efficient. If everyone knew what information, factors or va riables that 

influence the discount of CEFs, there would be no possibility to earn any excess or 

abnormal returns.   

 

1.3 Research Question and Purpose 

How can the fluctuation of the Swedish CEFs’ discount be explained?  

The aim of this thesis is to examine the relationship between micro - and 

macroeconomic variables fluctuations, such as the CEF specific dividend yield and 

                                                 
7 In the same article, Fama recognizes different forms of market efficiency: weak, semi-strong and 

strong market efficiency. Whether a market is efficient or not is measured through different tests. 

The tests focuses on whether security prices efficiently adjust to new information that is available 

for everyone and anyone.  
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GDP growth, and how these can explain the discount fluctuation of the Swedish 

CEFs.  

 

1.4 Definitions and Abbreviations 

Closed-End Fund (CEF): Is considered as one out of three types of investment 

companies (Mutual Funds and Unit Investment Trusts are the other two). CEFs 

shares are traded at secondary markets, such as NASDAQ OMX Stockholm and the 

number of shares are often limited to the fixed number of shares that were issued 

at the CEFs initial public offer (IPO) (U.S. Securities and Exchange Commission, 

2007).  

Unrealized appreciation: “An increase in the value of a property or other asset 

that the owner does not receive because the asset has not been sold. Unrealized 

appreciation occurs most commonly in real estate and securities because most 

other assets depreciate. Unrealized appreciation is not taxed until the asset is sold” 

(Financial Dictionary, 2012a). 

Net Asset Value (NAV): NAV is the total appreciated value of a company’s assets 

minus its liabilities. May be represented by a company’s total equity or its book 

value and can also be computed as NAV per share (Financial Dictionary, 2012b).  

Open-End Fund (OEF): An OEF is a mutual fund, where the main difference 

compared to a CEF is that shares are not traded at secondary markets, and the 

price per share is equivalent to the funds NAV per share. Shares are traded directly 

through a broker or with the fund directly (U.S. Securities and Exchange 

Commission, 2010).  

Blockholder: Institutional owners of a large quantity of a company’s shares. In 

terms of voting power, these blockholders are often perceived as having greater 

authority to effect and influence the company (Barclay, Holderness & Pontiff, 

1993).    

Restricted securities: A security is considered as restricted if it cannot be easily 

realized or liquidated (Malkiel, 1977). Also, “A stock or right that one acquires 

through some means other than the open market” (Financial Dictionary, 2012c).  

Minimum Dividend Policy (MDP): A dividend policy where the issuing company 

promises its shareholders a minimum dividend yield or minimum dividend value 

(Johnson, Lin & Song 2006).  

 

http://financial-dictionary.thefreedictionary.com/Stock
http://financial-dictionary.thefreedictionary.com/Right
http://financial-dictionary.thefreedictionary.com/Open+market
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2 Suggested Previous Research 

The presented literature in this section aim to provide the reader with better 

understanding on how earlier research has been conducted. Also, it touches upon 

how trading strategies can be developed through speculations on the CEFs’ discount 

fluctuation and what causes these fluctuation. 

 

2.1 Thompson (1978) 

Thompson (1978) was one of the first to highlight the problems or opportunities 

when trading with CEFs’ discount. Thompson’s research concentrated on 

investigating if the CEFs’ discount provided information that could be used when 

estimating future returns. Looking at the period 1940-1975, Thompson could 

conclude that the CEFs traded with a discount seemed to outperform the market 

index, and the CEFs traded at a premium underperformed compared to the market 

index.  

As a main focus, Thompson examined if the CEFs’ shares are priced in a way that is 

consistent with the capital asset pricing model, by testing different investment 

strategies. The model that Thompson felt was the most suitable to represent the 

stochastic process for financial assets returns was according to Fama and Macbeth 

(1973). Assuming that the model would be stable, the error term ε would be 

distributed close to zero. This gave Thompson the opportunity to fix the other 

variables and to concentrate on analyzing the term ε. Thompson explained that 

according to the common, null hypothesis, the error measure is close to zero if the 

asset returns tested experienced a neutral performance during a chosen period. On 

the contrary, if the test showed that the residual had a significant, positive average 

over time, it would imply that the asset experienced abnormal returns compared 

to other assets with similar risk.  

Thompson used four different investment strategies when testing if CEFs traded at 

a premium or discount could outperform the benchmark. The benchmark consists 

of a portfolio of funds listed on the NYSE with the same level of systematic risk as 

the portfolio used in the trading rule. The strategies were altered in different ways. 

“All funds”8 strategy consisted of all CEFs regardless of the discount and premium. 

“Premium”9 strategy only consisted of CEFs traded at a premium or at NAV. The 

                                                 
8 “All funds” strategy that includes an equal investment in the beginning of every year made in 

every CEFs independent on if they were traded at a premium or at a discount. An overall 
performance of the CEFs in the sample, independent on cross sectional distribution of discount or 
premium. 

9 ”Premium” strategy consists of CEFs traded at a premium or at NAV. Investing an equal amount in 
every CEFs traded at a premium in the beginning of the year and later adjusted the portfolio in the 
end to make a new investment with the same approach in the beginning of next year 
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last two strategies “Discount Equal Weighted”10 and “Discount Weighted”11 

consisted of CEFs traded at a discount. 

Thompson found that the two strategies compounded by CEFs traded at a discount 

outperformed the market and the one traded at a premium did not. The “Discount 

Weighted” Strategy significantly outperformed the benchmark in a ll adjusted 

performance measures. This result contradicted the efficient market hypothesis 

since it proved that investors could earn abnormal returns using a trading 

technique including discounted CEFs.  

Furthermore, Thompson argues that the reason discounted CEFs outperformed the 

benchmark, originates from something else more than just the fact that discounts 

are extensively spread pieces of information. If investors are fully aware of the 

CEFs’ discount, this should be reflected in the CEFs’ share price. The primary 

conclusion from Thompson’s article is that the discount or premium of a CEF has to 

be caused by the existence of tax liabilities, transaction cost, and price adjustments 

to reflect distribution policy and portfolio diversification. Also, Thompson suggests 

that institutional investors are reluctant to invest in CEFs due to the management 

cost in relation to the CEFs results. Because of the lack of institutional investors, 

CEFs tend to perform differently compared to any benchmark market. Thompson 

argues that the conclusion from the research is hard to interpret since all are 

essential in the assessment of the capital asset pricing model. Moreover, it is 

inconsistent with the concept of two- parameters asset pricing theory and for the 

support of the semi-strong form of efficient market hypothesis. According to 

Thompson, further research is required to determine to which magnitude the 

result stem from capital market inefficiency or from the inability to apply the two - 

parameter asset pricing theory in the right sense.  

 

2.2 Pontiff (1995) 

Pontiff conducted a study to further investigate the findings from Thompson 

(1978), who proved that fund premium is negatively correlated with future 

returns. Pontiff’s main focus is to find statistical evidence that Thompson’s findings 

could be explained by that the discount is mean-reverting. Pontiff applied the 

                                                 
10 In the “Discount Equal Weight” strategy an equal amount is invested in every CEFs traded at a 

discount in the beginning of the year and later adjusted the portfolio in the end to make a new 
investment with the same approach in the beginning of next year.  

11   In the “Discount Weighted” strategy the weight of the amount invested in the CEFs traded at a 
discount is proportional to the extent of the discount in the beginning of the year.  In the end of 
the year the portfolio is adjusted to make a new investment with the same approach in the 
beginning of next year.  
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result of Thompson’s (1978) study to conciliate his study within the framework of 

an efficient market.  

Pontiff argues that CEFs are favorable to use when examining if book-to-market 

value can predict future returns. CEFs’ market value divided by its NAV represent 

the premium and can therefore be treated as a book-to-market effect. Book-to-

market ratios are more easily accessible and available rather than computing NAV 

using interim reports.  

Pontiff divided the different CEFs in his sample into seven portfolios sorted after 

the premium they were traded at, similar to a test performed by Thompson 

(1978). He then tested if some fundamentals for determining the CEFs’ discount 

are correlated with future returns. The fundamentals tested were the bid- and ask 

spread, differences in dividend taxation, investor sentiment, omitted risk factors, 

January effect and correlated risk changes. In order to do empirical testing to  see if 

future returns can be predicted by the CEFs premium, Pontiff applied a multi-beta 

model. The model was useful since it allowed Pontiff to integrate the risk factors 

that were the most significant to explain the excess return.  

In Pontiff’s study, there were significant results that supported Thompson’s (1978) 

work that the CEFs traded at a discount made a higher average monthly excess 

return than CEFs traded with a premium. Pontiff also found that the average bid- 

and ask spread was higher for the CEFs with the highest absolute premium. This 

indicates that absolute premium is positively related to the bid-ask spread.  

According to the statistics, CEFs with an absolute premium difference of 20% gave 

an annual return difference of 6.1% and that market beta increased with an 

increasing premium. Pontiff’s study also indicated that CEFs tend to outperform 

the market with 1.1% on average during January, which can be a January effect.   

Risk does not seem to be associated with the premium coefficient. However, it 

might be biased since the portfolios in the sample are divided into absolute 

premium subsample and most of the risk associated with premium is included in 

the portfolios beta coefficient. Although, through a cross-sectional study Pontiff 

could ensure that the portfolios were to be significantly exposed to different sets of 

risk. Moreover, these findings indicated correlation between fund premium and 

the extent they are exposed to risk. Higher absolute premium is related to a lower 

market risk for the CEF.  

Investor sentiment measures in Pontiff’s study showed that the correlation 

between the sentiment measure and premium was rather weak. However , 

statistics showed some indications that investor sentiment was higher for CEFs 

with lower absolute premiums, specifically the once traded at a discount.  

Pontiff could as combinations from all the statistics conclude that absolute 

premium is a strong instrument when economically forecasting future returns, 
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since it is linked to premium mean reversion. The conclusion does not go further 

into explaining the other factors that explain expected return like bid-ask spreads, 

dividends, varying risk exposure and multifactor risk exposure.   

 

2.3 Pontiff (1997) 

Pontiff conducted a study two years later regarding excess return and closed end 

funds. This study’s primary purpose was to examine the relation between the CEFs 

volatility and the underlying assets.  

Pontiff used the same sample as Lee et al. (1991), 68 funds covered in the Wall 

Street Journal between 1965 -1985. The sample is however altered since funds 

with discount for six month or less were taken from the sample, decreasing the 

sample into 52 funds.  

In order to estimate the excess volatility Pontiff calculated the variance of the sums 

of the premium minus last period premium, sum of funds stock return, sum of 

funds NAV return and the covariance of premium and NAV return. The result 

indicated that the variance of the return of CEFs is greater than the average return 

variance of its NAV. Covariance showed a negative relationship. Although the 

prices do not react strongly enough to NAV, CEFs prices seem to be excessively 

volatile. Hence, the result shows that the variance of the average fund return is 

64% greater than its portfolio return. It implies that CEFs are more volatile than 

the efficient financial market indicate.  

As a contradiction to the efficient market hypotheses the change in fundamentals 

(NAV, Dividend Policies, Portfolio Strategies etc.) and other CEF specific 

announcements does not seem to be straight away reflected in the CEF’s share 

price. As apposed to different studies Pontiff have a measure of CEFs fundamental 

value and therefore also found evidence for the excess volatility. Pontiff’s findings 

support the theory that noisy traders affect the overreaction of price to 

fundamentals. Many noisy traders that invest in CEFs know the CEFs 

fundamentals, however noisy traders do not use it as accordingly as institutional 

traders in their decision making process.  
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3 Theoretical Framework 

This section focuses upon some of the main theories on why CEFs are traded at a 
discount and why this discount fluctuate over time. 

3.1 Theories on the origin of CEFs’ discount and its 

fluctuation from a micro perspective 

As consistent with earlier research on CEF discounts, this section can be considered as 

a discussion regarding the microeconomic variables that affect the CEF discount. The 

authors refer to it as micro variables since earlier research focus mainly on the 

relationship between CEFs NAV and discount. 

 

3.1.1 Capital Gain Taxation Liability 

A theory regarding CEFs’ shares trade with a discount is that the potential increase 

in NAV, creates a negative tax liability when NAV is realized as capital gain by the 

shareholders in a CEF (Malkiel, 1977). If a CEF would liquidate its portfolio, the 

NAV per share that each shareholder receives in excess of the actual share price is 

then the tax liability. If the current share price of a CEF is 0.8$ and the CEF ’s NAV is 

1$, then the 0.2$ is subject to additional capital gain taxation and therefore creates 

a capital gain taxation liability already when the share is acquired. Hence, the share 

of a CEF should trade with a discount to make up for this liability. Pratt (1966) 

emphasizes that although the capital gain taxation liability is an interesting theory 

on the origin of CEFs’ discount, OEFs should also trade with a similar discount but 

this is not the case. If potential capital gain taxation liabilities create the CEFs’ 

discount and its fluctuation, by the same argument, all shares that are subject to 

these liabilities should also be traded with a discount.  

Malkiel (1977) comments on the theory that CEFs’ discount is due to capital gain 

liability and taxation issues: when realizing the capital gain appreciation of the 

portfolio that a CEF holds, an investor is subject to taxation.  Malkiel’s research 

shows that although the potential capital loss due to taxes has an impact it cannot 

solely explain why these discounts exist. As a proof of his statement, Malkiel gives 

a mathematical example: If a CEFs’ NAV contains 25% of unrealized capital gains 

and if the CEF would indeed realize these capital gains, the loss due to taxation 

only justifies a discount of 5.73%. Malkiel recognizes that a discount of 5.73% is 

considerably lower than most CEFs’ discount. In conclusion, Malkiel discovered 

that CEFs’ discount had a positive statistical relationship with unrealized capital 

appreciation.    

Day, Li and Xu (2011) agreed on Malkiel's findings that discounts are affected by 

the realization of CEFs’ capital appreciation. Day et al. further developed the 

theory, that taxation liabilities have a more ongoing impact on CEF discounts. Day 

et al. found that when CEFs distribute capital gains through dividends, ultimately 
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reducing future tax liabilities by reducing unrealized capital appreciation, it caused 

the CEFs’ discount to decrease. Day et al. argue that this would support the notion 

that tax liabilities have an effect on CEF discounts.   

The capital gain taxation liability is different in Sweden. Swedish law on Tax on 

Income (Inkomstkattelag (1999:1229), 1999) states that investment companies, as 

earlier defined as CEFs, are not object to capital gain taxation. Hence, the capital 

gain taxation liability should not be a valid reason on why a CEF discount 

fluctuates in Sweden. Dividends and interest earned on income are appreciated as 

revenues and are subsequently object to taxation. Although, dividends further 

distributed to shareholders of the CEFs are tax deductible (Inkomstkattelag 

(1999:1229), 1999; Hjelström, 2007). Instead of capital gain taxation, Swedish 

CEFs are required to pay a flat rate tax of 1.5% on its market portfolio of securities, 

except for securities that are not quoted or available on any secondary markets 

(Inkomstkattelag (1999:1229), 1999). Furthermore, subsidiaries- or associated 

companies in which a CEF holds more than 10% of the voting power, called 

business-related shares, are also not eligible for taxation  

 

3.1.2 Agency Costs- and Problems 

A commonly suggested theory regarding the valuation of CEFs differs from its NAV 

is that CEFs are object to larger administrative overhead costs, called agency costs 

(Thompson, 1978; Lee et al., 1991; Noronha & Rubin, 1995).  The theory entails 

that the CEFs’ discount is due to the increase in costs that the fund bears with it. 

Noronha and Rubin describe agency costs in more detail as an agency problem, 

whereas fund managers do not act accordingly to the wishes of shareholders or 

fund policies. Therefore managers create extra costs and expenses. Noronha and 

Rubin suggest that the size of the discount on CEFs’ shares can be seen as an 

indicator of unresolved agency problems. The market itself is not inefficient; the 

discount is instead a result on how the market appreciates the present agency 

problems.   

Noronha and Rubin (1995) continued on Malkiel's research (1977) discussed 

earlier. Although Malkiel tested if agency costs, measured as a percentage of net 

asset value, were influencers on the discount of CEFs, Malkiel could not find any 

significant proof for this. Noronha and Rubin measured agency costs differently 

and used fund expenses as one of the independent variables, which should affect a 

CEFs’ discount over time.  Also, Noronha and Rubin measured agency costs as a 

ratio between total expenses comparative with the total cash flow of the CEF s. 

They found that both measurements had a significant and positive correlation with 

the size of the discounts.  

Closely related to the theories on agency costs and problems are the managerial 

performance hypothesis (Chay & Trzcinka, 1999). Under this hypothesis, discounts 
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are influenced by investors’ expectations on the skills of people who manage the 

fund. The agency costs that are derived are the result of fund managers’ private 

benefits, which is appropriated from the funds assets (Barclay et al., 1993). 

Managerial performance is measured as abnormal fund performance minus the 

costs of management. Chay and Trzcinka argue that managerial performance is 

used in order to determine CEFs’ discount. Chay and Trzcinka found that there is a 

positive correlation between the discount today and to future NAV, which means 

that if investors are positive towards the managerial performance today, NAV will 

perform better in the future. This is also the reasoning behind Berk and Stantons 

work (2007). Berk and Stanton claim that CEFs’ discount is driven by investors’ 

perception of managerial ability minus the compensation that these managers 

receive based on fund performance. Berk and Stanton explains:  

“If performance is bad, investors infer that they have a bad manager, that it, as 

manager who charges more in fees than the value he creates. Because the manager  

is entrenched, the fund trades at a discount. If performance is good, investors infer 

that they have a good manager… and the fund trades at a premium.”  

(Berk & Stanton, 2007, p. 531) 

Berk and Stanton (2007) found that CEFs’ discount emerge from the interaction 

between managerial ability and the managers’ compensation contracts.  

Wang and Nanda (2011) also emphasize agency costs impact on CEF s’ discount 

when conducting their research on the relationship between MDPs and CEFs’ 

discount.   

 

3.1.3 Ownership Structure, Blockholders and Institutional 

Shareholders 

Barclay et al. (1993) research showed that the ownership structure is a matter of 

interest when evaluating the movements and origin of a CEF ’s discount. More 

precisely, the argument is that block ownership, or major shareholders, affect the 

discount in a negative manner; CEFs with blockholders had an average discount of 

14.2% between the years of 1979-1989 (U.S.) in comparison to CEFs without 

blockholders that had an average discount of 4.1% for the same period. In all 

sample years, blockholdings that represented 30% of outstanding shares or more 

resulted in a higher average discount.  

Barclay et al. (1993) argue that the main reason for this relationship between 

CEFs’ discounts and such concentrated ownership as blockholdings, ascend from 

potential conflicts between smaller and larger shareholders. In more detail, the 

ownership structure enhances larger shareholders to gain additional private 

benefits that are not obtainable by smaller shareholders. Voting power  gives larger 

shareholders the executive power, which according to Barclay et al. enables them 
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to make a decision that is not in the greater good for the fund or other 

shareholders. Barclay et al. also emphasize that these private benefits exist in 

many forms; that blockholders seem to often receive private benefits; and that the 

discount on CEFs shares, with concentrated ownership, is more sensitive to fund 

expenses. Another question that the ownership structure and the presence of 

blockholders raise is the opportunity or risk of OEF attempts12 (Bradley, Brav, 

Goldstein & Jiang, 2010).  

Wang and Nanda argue in their paper (2011) that institutional investors also play 

an important role when determining dividend policies of a CEF, and that there are 

significant differences in institutional possession of shares before and after 

dividend policies are implemented.  

 

3.1.4 Restricted Securities and Illiquidity of Assets  

According to Malkiel's (1977) work, discount originates and fluctuates because of a 

number of factors. The portion or percentage of restricted securities13 in the CEFs 

is one independent variable that Malkiel uses in his research. Malkiel discusses the 

implementation of restricted securities in a CEF, and implicates that restricted 

securities is potentially overvalued in such way that they do not provide a 

reasonable indication of the stocks value, if liquidated. Also, since the restricted 

securities are unregistered, Malkiel argue that these securities are harder for the 

CEF to liquidate. As a conclusion, Malkiel suggests that CEFs that have invested an 

amount in restricted securities should trade with a higher discount than other. 

Malkiel proved that portfolio policies, concerning investments in restricted 

securities and foreign assets, were related to discounts, but not the restricted 

securities themselves.  

Lee et al. (1991) commented on the validity of the theory regarding the liquidation 

and valuation issues of CEFs’ restricted securities. Lee et al. recognized the work of 

Malkiel that showed small but significant correlation between restricted securities 

and discounts. Nevertheless, Lee et al. argue that these findings have little 

explanatory contribution on why the discount exists and why it fluctuates. Not all 

CEFs invest in restricted securities and there are regulations on how to value such 

securities. Cherkes, Sagi and Stanton (2009) continued and commented on Lee et 

al. argumentation that restricted securities have small or little impact on CEFs’ 

discount. Cherkes et al. developed a theory on how CEFs’ discount is just subject to 

a trade between the management fees a CEF appreciates and the liquidity benefits 

an investor yields due to transaction cost savings. Since CEFs ’ shares are highly 

liquid, but not its underlying restricted securities, investors that wish to capitalize 

                                                 
12 Blockholders’ possess the voting power to liquidate the CEF’s assets.   

13 See section 1.4 for definition 
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on illiquid assets can do so by investing directly in a CEF rather than in the 

underlying restricted assets. Cherkes et al. claim that this liquidity benefit versus 

the management fees imposed is the rational explanation on why CEFs’ experience 

discount fluctuation.   

 

3.1.5 Dividends and Signaling Theory 

Many researchers have acknowledged the connection between CEFs ’ discount and 

the dividend policies implicated by them (Johnson, Lin & Song, 2006; Wang & 

Nanda, 2011; Kim, Kim & Song, 2012). As Johnson et al. (2006) explain, if a CEF 

undertakes a minimum dividend policy (MDP), it automatically enhances 

investors’ faith in fund management’s competence, resolving potential agency 

problems that might be. Hence, due to the promised dividend yield by fund 

management, investors’ know that the CEF will always perform a certain return on 

investment that ultimately decreases the discount on CEF ’s share. A CEF that 

promises a dividend yield of 10% or higher, experiences stronger decreases in 

CEF’s discount and is ultimately traded with a much lower discount than those 

CEFs that have no MDP.  Johnson et al. concluded that the mean discount for CEFs 

with a more aggressive policy is about 58% lower than CEFs with no official policy 

at all.  

Although the research proved the relationship between the decreases CEFs’ 

discount and MDPs, it is hard to interpret the nature of the information. Many CEFs 

that commits to a MDP, does so to signal that its fund is undervalued. Johnson et al. 

also state that they could not determine if improved contracting also had an impact 

on CEFs’ discount. Johnson et al. suggest that improved contracting is closely 

related to agency costs and private benefits to blockholders discussed earlier in 

this chapter. The reason for this is that many CEFs that introduce such MDP also 

incorporate different payout- and performance policies to fund managers in the 

MDP (Johnson et al. 2006).  

Wang and Nandas (2011) research confirms Johnson et al. conclusion regarding 

the elements on why CEFs’ discount decrease with MDPs. Accordingly, the 

signaling theory aspect of introducing a MDP only rationalizes the decreases in 

discounts to a certain degree, while decreased agency costs that originate from a 

MDP give a much more accurate explanation.    

Additional research on MDPs impact on CEFs’ discount shows that if MDPs are 

successfully implemented MDPs significantly decreases the discount (Kim et al. 

2012). Controversially to Wang and Nandas research, Kim et al. concluded that 

agency costs could not contribute to explain any of the CEFs’ discount fluctuations 

that are due because of a MDP implementation. Hence, Wang and Nanda conclude 

that implementing a MDP works as a signal to investors about the future 

performance of the CEF.      
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3.1.6 Diversification 

Kim and Lee (2007) investigated what role diversification of assets in a CEF plays 

when determining the CEF’s discount. Argumentatively, a higher beneficial 

diversification effect, measured as risk-adjusted returns, would lead to a higher 

premium or lower discount on CEF’s shares, everything else being equal (No 

management fees etc.). Kumar and Noronha (1992) have also discussed the 

diversification effect on CEFs. CEFs that hold foreign stocks have a statistically 

significant negative relationship between risk-adjusted returns and CEFs’ discount. 

This implies that diversification can be used as a tool to achieve lower discounts.   

 

3.2 Theories on the origin of CEFs’ discount and its 

fluctuation from a macro perspective 

The other determinant of the CEFs’ discount, besides of the NAV, is share price.   

Hence, the authors would like to present theories on what macro economic factors 

and variables affect share price.   

 

3.2.1 Macroeconomic Indicators as Investment Sentiment 

Baker and Wurgler (2006) found that investor sentiment might have an impact on 

share prices. The research showed that beginning-of-periods proxies for investor 

sentiment were correlated with a cross-section of future stock returns. Stocks that 

showed correlation to investor sentiment were those that are more vulnerable to 

subjective valuations such as young, new, small stocks. In Baker and Wurgler’s 

model, six different proxies for investor sentiment were used:  

“Prior work suggests a number of proxies for sentiment to use as time -series 

conditioning variables. We use six – the average closed-end fund discount, NYSE 

share turnover, the number and average first-day returns on IPOs, the equity share 

in new issues, and the dividend premium – as well as a composite sentiment index 

that is based on the first principal component of these proxies.” 

(Baker & Wurgler, 2006, p. 1655) 

Baker and Wurgler (2007) used the same proxies for investor sentiment in their 

research on investor sentiment and how it affects the stock market. In the later 

paper, Baker and Wurgler recognize the influence by macroeconomic 

fundamentals on the estimates of investor sentiment. As an example, Baker and 

Wurgler try to exclude the rational affect of business cycles on the sentiment proxy 

“IPOs”. They do so in order to clearly identify when investor sentiment affects the 

number of IPOs without any potential stimulus created by fluctuation in the 

general economic business cycle.  
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Other authors who have acknowledged the impact of investor sentiment have used 

other sentiment measures, such as the commonly used University of Michigan 

House-Hold Sentiment Index. This measures households’ financial condition and 

economic expectations (Cherkes et al., 2009; Fisher & Statman, 2003) and is 

referred to as consumer confidence. Consumer confidence is commo nly used as 

one main indicator of economic activity, and moves in general together with other 

economic variables such as interest rates and unemployment. Fisher and Statman 

found a relationship between consumer confidence and measures of individual 

investors sentiment. Hence, when changes occurred in individual investor 

sentiment, this had a positive significant relationship with changes in consumer 

confidence. Another interesting finding by Fisher and Statman is that institutional 

investors sentiment seems to be uncorrelated with consumer confidence 

measurements. Also, Fisher and Statman recognize that there is a relationship 

between consumer confidence and S&P 500 Index returns; an increase in S&P 500 

Index follows by increases in consumer confidence. Furthermore, they found 

evidence that supports Lee et al. (1991) hypothesis that individual investors follow 

small stocks more closely than larger stocks; consumer confidence and returns of 

smaller stocks showed a more significant, positive correlation than co nsumer 

confidence and S&P 500 Index.  

Chen, Roll and Ross (1986), Chen, Kim and Kim (2005), Fama and French (1988), 

Bulmash and Trivoli (1991) all concluded in their studies that there is a strong 

relationship between macroeconomic indicators and stock performance. This 

impact is even more interesting since macroeconomic indicators provide 

information about the market sentiment. As argued by De Long et al. (1990) and 

Lee et al. (1991) the investor sentiment has a great impact on the fluctuation of the 

discount. Since macro indicators can be a measure of investor sentiment, it implies 

that they are preferable to take into account when investigating CEFs’  discount.   

De Long et al. (1990) and Lee et al. (1991) both emphasize the investor sentiment 

effect on CEFs’ discount. In both studies, the argumentation focuses upon the fact 

that the concentration of noisy traders tends to be higher in CEFs than in other 

listed companies. Institutional investors rather conduct their own portfolio. 

According to these studies this will imply that CEFs would react different from 

other stocks.  

 

3.2.2 Macroeconomic fundamentals and indicators impact on the 

stock  

Macroeconomic news, or indicators, has an influence on the stock market and 

stock prices. Cutler, Poterba and Summers (1989) comment on the “indisputable” 

(1989, p. 9) impact macroeconomic influences has on stock pr ice’s movements, but 

still find very little evidence that macroeconomic news can explain the volatility of 

stock prices. Cutler et al. use CEFs as an example when determining that stock 
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prices could not up date be explained by the stocks fundamental values neither its 

macroeconomic environment. Nevertheless, macroeconomic factors are essential 

when investors are to forecast the future economic climate. Hence, macroeconomic 

factors indicate the sentiment of the market. Fundamental indicators for 

macroeconomic activity are to be taken into account, when analyzing the market 

sentiments. An extensive number of researches have been carried out on the 

relationship between macroeconomic variables and the impact on stock prices 

(Chen et al., 1986; Chen et al., 2005; Fama & French, 1988; Bulmash & Trivoli, 

1991). 

Many known strong indicators are called lagging indicators since they usually 

indicate the economic pattern a few quarters after the actual trend is shown. They 

are strong and usually drive the market in a direction when announced.  When 

coincident indicators are announced they are usually a good reflection in what 

state the economy is in at the moment. Some of the indicators are known as 

leading indicators and they are argued to be a base of understanding in what 

direction the economy is heading early in the process. It is frequently analyzed by 

informed investors and can easily be disregarded by noisy traders.   

Following presentations on the economic indicators is given by Norman Frumkin 

(2000), as long as nothing else is stated.  

Gross Domestic Product (GDP) is a strong indicator of a country’s standard of 

living. It is a measure of the finalized goods and services produced within the 

country. It is conducted in a way that private consumption is added with gross 

investment, government spending and export minus import. Real GDP is adjusted 

for inflation so it will not affect the change in GDP. It is a widely used measure of 

the country’s economic condition. Closely related to the economic indicator GDP, is 

the measure of an economy’s Export and Import (Net Exports) surplus, which is 

also considered an economic indicator.  

Retail Sale Index is based on the amount of sales from a sample of retailers within 

different areas. It is perceived as a measure on how confident the consumers are of 

the market. It is therefore referred to as an alternative consumer confidence 

indicator.   

Industrial Production Index (IPI) is an index indicating production within 

manufacturing, mining, gas and electricity industries. All the industries in the IPI 

are sensitive to consumer demand and interest rates. This implies that IPI is useful 

to use when forecasting future economic performance. It is also a tool for banks to 

measure the level of inflation. Since it is manageable to break down the index into 

the different industries, investors frequently use it in order to find trends in 

particular industries.  

Consumer Price Index (CPI) reflects the cost of living. The index is based on a 

basket of goods and services that ordinary people consume frequently such as 
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food, housing, clothing, transportation, energy, entertainment, etc. Since it reflects 

the cost of living, it is considered as a measure of inflation in an economy. 

Unemployment indicators provide information about the number of people 

searching for a job divided by the current labor force. A decrease in unemployment 

usually indicates that the economy is experiencing an expansion. It is considered a 

strong indicator of the state of the economy of a country. 

Personal Disposable Income is another economic indicator used to grasp the 

overall condition of the economy. It measures the aggregated income that 

households receive after taxes have been deducted, which is then available for 

investment or consumption. Much alike the Personal Disposable Income indicator, 

the Household Expenditure indicator measures the household’s individual 

consumption of goods and services.     

Cost of Labor refers to the average cost of labor (wages paid, cost of employment 

benefits and taxes paid by employer) per unit of output. Calculated as total labor 

cost divided by real output.  It is sometimes divided into different indexes, 

providing different measurements for Cost of Labor for blue-collar- and white-

collar workers.  

In Sweden, the Purchasing Managers Index (PMI) is composed out of five 

different indicators that are conducted from 200 purchasing-managers around the 

country, using a diversified sample of industries. The different information adding 

up to the indexes are level of production, stream of new orders, time for delivery, 

inventory and employment level.  These are later weighed by the level of 

significance in order to produce a correct index. The Swedish Purchasing and 

Logistic Association (SILF) and Swedbank AB (PMI – Inköpschefsindex, 2013) 

conducts PMI.  

Consumer Confidence Index (CCI) is a way to measure the grade of optimism 

that consumers have for the economy and their personal financial situation. It is 

conducted by the Swedish National Institute of Economic research (NIER) and it 

consists of materials from 1500 Swedish households from a diversified sampling. 

The findings are reported every month and the index is regarded as a good 

indicator for the personal consumption.  

Economic Tendency Survey (Barometerindikatorn)  is an overall macro 

economic indicator, combining both business tendency surveys and consumer 

tendency surveys that sum up both sides of the market. It is conducted by the 

National Institute of Economic Research (NIER) and (Economic Tendency Survey, 

2013). 

Money Supply (M2) measurements include all the money that currently circulates 

in an economy. There are some exceptions: Institutional money fund assets, large 

denominators time deposits or any special reserves banks are required to maintain 
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are not included in the M2 measure. Money supply also provides indicates on how 

the Swedish Central Bank is to regulate its prime rate.  The prime rate is the 

interest rate that the Swedish Central Bank charges from other financial institutes 

when lending them money. It is a fundamental tool in order to regulate the 

economy. Statistics Sweden Bureau also conducts information about the total 

lending to households and non-financial corporation, also called Banks Lending to 

Households (M1 and M3) indicator.  This indicator covers the other part of the 

money supply that is not included in M2.  

According to the study of De Long et al. (1990), a small stock performance index is 

a valid way of forecasting the sentiment of the market for individual investors. 

Small Cap on the NASDAQ OMX Stockholm is the marketplace where stocks for 

smaller companies are traded. According to the study by De Long et al., trends on 

the Small Cap Return Index could reflect market sentiment for individual investors 

in the economy.  
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4 Hypothesis 

According to Aczel and Sounderpandian (2009), hypothesis testing is an essential 

part in statistics. Hypothesis testing is best described as a process of testing if a 

research proposition is true or false. Explanatory hypothesis testing concerns 

whether there are any statistical relationship between dependent and independent 

variables, and how these variables affect each other (Cooper & Schindler 2011).  

One way to test for the hypothesis is by using regression analysis. When testing for 

regression between independent variables and dependent previous variable, the 

purpose is to find a function and statistical relationship between these (Aczel & 

Sounderpandian, 2009). As explained by Collis and Hussey (2003), a dependent 

variables numeric value is manipulated by the values and fluctuations of the 

independent variables.  

In this research study, CEFs’ discount fluctuation will be measured as the 

dependent variable. The dependent variable DISCit is based on the work by Pontiff 

(1995) and can be found in Table 5-3. A CEF’s discount can be expressed as the 

price of a share at time t, divided by the NAV at time t.  

In order to capture the capital gain taxation liability’s impact on CEFs’ discount, the 

authors will use two different measures: One that Malkiel (1977) developed and 

one that the authors found would be specific for the Swedish market of CEFs. 

Malkiel (1977) tested whether the taxation liability, when realizing capital gains, 

would indeed justify a discount. Malkiel's (1977) formula is not fully adequate in 

this research paper, although an alternative expression of the formula can be 

applied here. See Table 5-3, “Unrealized_Appreciation” for more details on how to 

measure the capital gain taxation liability. The other measure mentioned is 

perhaps more adequate for Swedish CEFs. Swedish CEFs pay a flat rate tax of 1.5% 

(Inkomstkattelag (1999:1229), 1999) for any share that the CEFs hold in its 

portfolio with less than 10% of the voting power in any listed share; or for any 

share that are unlisted, so called private equity shares or restricted securities 

(Skatteregler, 2013). Therefore, the independent variable “Flatrate” will also be 

included in regression model.  

Malkiel (1977) also tested whether agency costs (In his article, described as 

management expenses excluding brokerage costs and interest payments) had any 

impact or affect on CEFs’ discount. Therefore, the authors have also chosen to 

include the independent variable “Cost” in the model. Although Malkiel did not find 

any significant correlation between the CEFs’ discount and agency costs, other 

researchers have used this measure as well (Noronha & Rubin, 1995). Noronha 

and Rubin recognized that Malkiel’s (1977) method to measure management 

expenses is subject to size bias due to managerial contracts. As Noronha and Rubin 

argues, this size bias causes expenses to decline relative to NAV, without testing for 

any necessary managerial performance that might have contributed to the decline. 

The authors have taken this into consideration when computing the “Cost” 
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variable. Due to difficulties in assessing the different cost accounting transactions 

and due to different accounting principals across CEFs, Malkiel’s formula on how to 

compute the variable has been chosen.  

As mentioned earlier, many researchers relate agency costs or CEFs’ discount with 

potential agency problems. Noronha and Rubin (1995) found that when agency 

costs are measured with as expenses divided by dividends plus expenses, they 

found a positive significant relationship with the CEF discount. Their conclusion 

stated that if CEFs is an indicator on how well fund managers perform, or on the 

expectations of managers, then it would be a relationship or trade-off between 

expenses and cash flow to shareholders that determines the CEF discount. Malkiel 

(1977) also tested for fund performance, as a measure of agency problems. If this 

conclusion were correct, by the same argumentation where CEFs’ discounts 

reflects managerial performance and expectations, there should also be a positive 

relationship between Jensen’s Alpha and the CEF discounts.  

Jensen (1968) states:  

“…If the portfolio manager has an ability to forecast security prices, the intercept, 

alpha, will be positive. Indeed, it represents the average incremental rate of return 

on the portfolio per unit time which is due solely to the managers ability to 

forecast future security prices.” 

“… it should also be noted that if the model is valid, the particular nature of general 

economic conditions or the particular market conditions over the sample or 

evaluation period has no effect whatsoever on the measure of performance.”     

(Jensen, 1968, p. 394) 

Hence, if the fund managers of a CEF earn abnormal returns, and there are in fact a 

relationship between investors appreciated managerial performance and the CEF s’ 

discount, the Jensen’s Alpha and the CEFs’ discount should have a positive and 

significant correlation. 

Furthermore, the authors believe that Malkiel's discussion regarding the CEFs’ 

acquisition and access to restricted securities can be applied on the Swedish 

market and for Swedish CEFs. Malkiel calculated restricted securities given the 

following definition and formula: “…ratio of asset value of restricted stocks to total 

asset value” (1977, p. 852). Closely related to restricted securities are business 

related securities. What is considered as a CEFs ’ business related securities are 

those securities that are listed or traded on a secondary market. Furthermore, only 

securities, which constitute a block of securities or shares, which represents more 

than 10% of the CEFs’ ownership vote in that underlying security, are considered 

as business related securities. Although the work by Barclay et al. (1993) focuses 

on the blockholders and institutional owners of CEFs, the authors would like to 

investigate whether this relationship between CEFs’ discount and concentrated 
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ownership can be developed even further. By the same argument and conclusion 

as Barclay et al. give, CEFs’ concentrated ownership in underlying assets should 

effect the fluctuation of the CEFs’ discount.  

Dividend policies and signaling theories have been tested by computing the 

dividend yield ratio for each CEF in this research. The argumentation stands that 

since this has been subject to many discussion in previous research, it should also 

be included in the model.     

The last microeconomic independent variable the authors would like to emphasize 

in this section is “Beta”. “Beta” measures the portion of a security’s variance that 

cannot be removed by any diversification process when structuring portfolios with 

many assets (Elton, Gruber, Brown, & Goetzmann, 2010). Therefore, if the theory 

regarding CEFs’ discount and its relation with portfolio diversification is true, then 

“Beta” should have an impact on the CEFs’ discount in this research.   

Hypothesis 1: At least one of the microeconomic variables (Dividend Yield, 

Flatrate, Costs, Restricted Securities, Business Related Securities, Jensen ’s 

Alpha and Beta) have an effect on the fluctuations of Swedish CEFs’ discount.  

In Section 3.2, the authors emphasize that since the CEFs’ discount is arguably a 

measure of investment sentiment itself, other measures of investment sentiments, 

business- and economic cycles as well as measures of general economic conditions 

should therefore be statistically related to CEFs’ discount.  

Hypothesis 2: At least one of the macroeconomic variables (Retail Sales 

Index, Personal Disposable Income, Households Expenditure, PPI, Export and 

Import, Industrial Production, Labor Cost, Money Supply, PMI, CPI, Consumer 

Confidence Index, Swedish Barometerindikatorn, Banks Lending to Houses, 

Unemployment and GDP Growth) have an effect on the fluctuations of Swedish 

CEFs discount. 

Presented below is a table of the authors’ expectations on how the independent 

variables’ beta coefficients will affect the dependent variable CEF discount 

Table 4-1 Independent Variable Expectations  

 

Independent Variables Expected Sign 

Dividend_Yield + 

Flatrate - 

Costs - 

Restricted_Securitites - 

Business_Related_Securitites +/- 

Unrealized_appreciation - 

Jensens_alpha_monthly + 

Jensens_alpha_monthly_running + 
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Beta_Running +/- 

OMX_Stockholm + 

OMX_Small_Cap + 

OMX_30 + 

Retail_Sales_Index + 

Personal_Disposable_Real_Income + 

Households_Expenditure + 

PPI + 

Export_Import + 

Industrial_Production + 

Labor_Cost + 

Money_Supply_M2 + 

Inköpschefsindex_PMI + 

CPI + 

Consumer_Confidence_Indicator + 

Barometerindikatorn + 

Banks_Lending_Houses + 

Unemployment + 

BNP_Growth + 
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5 Methodology 

The authors would like to comment on more conceptual issues such as the data 

collection process, the research design, the time frame and the environment of the 

research conducted.    

5.1 Descriptive research design 

Cooper and Schindler (2011) define research design as the structure and 

framework of the research itself. The purpose and main focus of this research 

paper is to find a significant relationship between different micro- and 

macroeconomic variables and CEFs’ discount fluctuation. Hence it suits a more 

descriptive research design that is considered more eligible when studying 

statistical relationship between variables (Cooper & Schindler, 2011; Collis & 

Hussey, 2003). It refers to the collection and verification of quantitative data that 

solves a particular problem (Collis & Hussey, 2003). Here it is used to establish 

actualities that either support or reject the hypothesis on what variables causes 

CEFs’ discount to fluctuate (Cooper & Schindler, 2011).  

5.1.1 Research and Data Settings 

The authors would like to emphasize that the research undertaken here is 

perceived as deductive research. Collis and Hussey (2003) define deductive 

research as studies in which the theoretical structure first is developed and later 

tested. Tests can be done through the use of hypothesis and statistical techniques.  

Quantitative research is preferably used when objectively monitoring and 

measuring different phenomena (Collis & Hussey, 2003). The use of quantitative 

research is preferred when a relationship between different dependent and 

independent variables needs to be tested. A common procedure is to gather 

numerical data for statistical examination (Collis & Hussey, 2003). Hence, this 

research can be considered as quantitative. 

By employing a monitoring process (Cooper & Schindler, 2011), gathering of data 

will occur by observing and documenting frequencies of variables. A cross-

sectional study refers to different contexts of variables, which are all collected 

during the same time frame (Collis & Hussey, 2003). This type of study is used 

when researchers need to reflect a current and continuing issue , in many times an 

economic one. Complementary to cross-sectional studies, more longitudinal 

studies will also be considered, in ordered to make more generalizations regarding 

the independent and dependent variables correlation over time. Cooper and 

Schindler highlight some other features that need to be taken under consideration 

when gathering data. When using statistical studies, much more concern is put on 

the generalization of the research, which can be effectively proven by significant 

results through statistical methods. This can be referred to the study’s scope.  
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5.1.2 Validity, Reliability and Generalizability 

Validity refers to whether the result of this research paper does indeed reflect and 

capture the intended issue. Do the results seize the intended relationship between 

variables? Can these results be considered as uninfluenced by any researcher bias 

(Saunders, Lewis & Thornhill, 2007)? The generalizability, somewhat referred to 

as the research’s external validity, emphasizes whether the results of this research 

paper can be applicable in different research settings, such as using other samples 

or populations. The reliability of this research paper concerns whether the chosen 

techniques for sampling and analysis will generate reliable results.  

5.2 Method 

The authors would like to comment on more fundamental issues such as the 

dependent and independent variables used, the sampling process, the statistical 

methods used and formulas applied.    

5.2.1 Sampling Process 

The authors of this report have chosen a multi-staged sampling process. A multi-

stage sampling process is normally used when a non-random sampling process is 

more suitable (Burton, Carrol & Wall, 1999). This sampling process has been 

divided into multiple steps. There are some common attributes between the 

subjects that the authors would like to include in the sample. Therefore, the non-

random sample has been derived from a total population in multiple steps. The 

non-random sample then constituted the research’s sample frame, from which the 

authors then non-randomly selected the final sample.  

The first step was to recognize the whole population of CEFs that is traded at 

NASDAQ OMX Stockholm. All companies with shares traded at Large-, Mid- and 

Small Cap and which are all represented in the sector Financials (Aktier – 

aktiekurser för bolag listade på NASDAQ OMX Nordic, 2012) were included in the 

first step. All shares traded at NASDAQ OMX Stockholm, Financial sector, constitute 

our sample frame (Collis & Hussey, 2003). The second step was to exclude all 

financial institutes or real estate conglomerates, which are not equivalent to the 

definition of a CEF, defined earlier in the text. As a third step, only CEFs that have 

their main investment interest and activities in Sweden are considered. Fourth, out 

of the 12 remaining Swedish CEFs, two were excluded because not fulfilling the 

data requirements (10 years of available data). 10 Swedish CEFs were to be 

included in the final sample. 
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Table 5-1 CEF Sample  

 
CEF Traded MV NAV MD Owner Conditions Focus 

Kinnevik Large Cap 43814 58769 -0.26529 

Verdere S.à.r.l. 35.1%, Familjen 

Klingspor 9.4 % 

Business-Related 

Öresund Group Mid Cap 2500 2772 -0.01737 

Mats Qviberg 25.6 % Business-Related 

Investor Large Cap 144382 174698 -0.29309 

Knut and Alice Wallenberg Foundation 

40.2 % 

Business-Related 

Novestra Small Cap 221 281 -0.26257 

Anchor Capital 29.5%, Nove Capital 

Master Fund Ltd 24.7 % 

Private Equity 

Traction Small Cap 1506 1585 -0.26416 

Petter Stillström incl. Company 40% 

Niveau Holdings AB 15.5% 

Private Equity 

Ratos Large Cap 21963 12405 0.86453 

Familjen Söderberg incl. Company 

46.4%, Söderberg Found. 14.7% 

Private Equity 

Svolder  Small Cap 771 972 -0.08972 

Rolf Lundström incl. Company 27.8%, 

Magnus Nilsson 5.8% 

Business-Related 

Bure Equity Mid Cap 1881 2195 -0.13564 

Nordea Investment Fund 12.7%, Dag 

Tigerschiöld 11.3%  

Private Equity 

Industrivärden Large Cap 47511 49829 -0.16840 

Lundbergföretagen 17.8%, 

Handelsbankens Pension 10.6% 

Business-Related 

Lundbergsföretagen Large Cap 32165 37501 -0.19729 

Fredrik Lundberg incl. Company 

89.6%, Louise Lindh 1.7% 

Business-Related 

              

MV. MSEK as of 28 March 2013 References 

 NAV. MSEK as of annual report 2012  

 

Kinnevik http://kinnevik.se/en/Investor/Reports/  

Mean Discount for period 2003-2013 Öresund http://www.oresund.se/rapporter/index.html  

Owner Conditions as of annual report 2012 

 

Investor http://www.investorab.com/investors-media/reports/  

Focused Portfolio Strategy Novestra http://www.novestra.com/?id=26521  

    

Traction http://www.traction.se/?id=127-99  

 

    

Ratos http://www.ratos.se/en/Startpage-EN 

    

Svolder  http://www.svolder.se/rapporter  

 

    

Bure Equity http://www.bure.se/extra/pod/ 

 

    

Industrivärden http://www.industrivarden.se/en/Financial-information 

    Lundbergs http://www.lundbergforetagen.se/en 

 

http://kinnevik.se/en/Investor/Reports/
http://www.oresund.se/rapporter/index.html
http://www.investorab.com/investors-media/reports/
http://www.novestra.com/?id=26521
http://www.traction.se/?id=127-99
http://www.svolder.se/rapporter
http://www.industrivarden.se/en/Financial-information
http://www.lundbergforetagen.se/en
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5.2.2 Data gathering 

Time series analysis and cross-sectional studies will be conducted on the whole 

time frame of 10 years. The reason for this is that most CEFs in the chosen sample 

frame have not been quoted on the NASDAQ OMX Stockholm for a longer period 

(>10 years). Choosing a longer time frame would indeed decrease the sample 

frame, which would lead to less reliable and valid cross-sectional results. 

Thompson (1978) used yearly data between 1940-1975 and Pontiff (1995) used 

the same sample as Thompson did. In the article from 1997, Pontiff used the same 

sample as Lee et al. (1991) which represented 68 funds, using monthly data 

between 1965 -1985. All three studies are made on U.S. market. Although there is a 

small possibility to increase the time frame to more than 10 years, the authors 

have chosen to gather monthly and quarterly data in order to increase 

observations. Some of the data was not available at a monthly basis. In these cases, 

quarterly data have been duplicated to represent monthly data instead. Below is a 

table on what variables were computed and where the data was extracted. 

Important to acknowledge is that all variables except Jensen’s Alpha, Beta and the 

three measures of OMX Price Index have been lagged, in order to more accurately 

study investors reaction to information. By example, although the most 1st quarter 

interim reports provide information on the CEFs development and results between 

1 January-31 March, the actual report is not available for the public until April. 

Therefore, the investors reaction on that information should not be possible to 

capture until the interim reports is made public. Hence, the mentioned variables 

data is lagged t+1 (One month).       

Table 5-2 Data Gathered and Source  

 

Data Gathered Source 

Discount Monthly Interim Reports14 

Dividend_Yield Monthly Interim Reports 

Flatrate Quarterly15 Interim Reports 

Costs Quarterly Interim Reports 

Restricted_Securitites Quarterly Interim Reports 

Business_Related_Securitites Quarterly Interim Reports 

Unrealized_appreciation Quarterly Interim Reports 

Jensens_alpha_monthly Monthly Datastream/NASDAQ 

Jensens_alpha_monthly_running Monthly Datastream/NASDAQ 

Beta_Running Monthly Datastream/NASDAQ 

OMX_Stockholm Monthly Index from Datastream 

OMX_Small_Cap Monthly Index from Datastream 

OMX_30 Monthly Index from Datastream 

                                                 
14 See Table 5-1 for more details on where interim reports can be found  

15 Quarterly data has been adjusted in order to match monthly data  
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Retail_Sales_Index Monthly Index from Datastream 

Personal_Disposable_Real_Income Quarterly Index from Datastream 

Households_Expenditure Quarterly Index from Datastream 

PPI Monthly Index from Datastream 

Export_Import Quarterly Index from Datastream 

Industrial_Production Monthly Index from Datastream 

Labor_Cost Monthly Index from Datastream 

Money_Supply_M2 Monthly Index from Datastream 

Inköpschefsindex_PMI Monthly Index from Datastream 

CPI Monthly Index from Datastream 

Consumer_Confidence_Indicator Monthly Index from Datastream 

Barometerindikatorn Monthly Index from NIER 

Banks_Lending_Houses Monthly Index from Datastream 

Unemployment Monthly Index from Datastream 

BNP_Growth Quarterly Index from NIER 

   

 

5.2.3 Data Arrangement 

The data measured in this report is to be considered as quantifiable, and is 

measured numerically (Saunders et al., 2007). In order to normalize the data 

gathered, the authors have computed the microeconomic variables as percentage 

ratios, using NAV or price per share. Normalization is done when data needs to be 

transformed into a common quantifiable value (Oxford Dictionary, 2012) to reduce 

any potential statistical errors.   

Also, some consideration has been given on the potential existence of business 

cycle effects. Burns and Mitchell (1946) provides a definition of business cycles:  

“Business cycles are a type of fluctuation found in the aggregate economic activity 

of nations that organize their work mainly in business enterprises: a cycle consists 

of expansions occurring at about the same time in many economic activities, 

followed by similarly general recessions, contractions and revivals which merge 

into the expansion phase of the next cycle; this sequence of changes is recurrent 

but not periodic.” 

(Burns & Mitchell, 1946, p. 3) 

There might exist CEF specific traits that are not captured by the independent 

variables, and these traits might bias independent variables effect on the 

dependent variable. Therefore, business cycles- and CEF specific traits effect on the 

dependent variable discount must be accounted for. An alternative data set has 

been transformed to measure individual CEFs dependent and independe nt 

variables fluctuation from its mean value. The following formula has been used:  
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 ̈       ∑   

 

   

 

 

5.2.4 Definitions and Comments on Dependent and Independent 

Variables 

This section provides the reader with an overview on how the independent and 
dependent variables have been computed and comments on this.  

Table 5-3 Variable Definitions and Formulas, Dependent and Independent 

Variables 

Variable Component Definition Variable Formulas 

 ̈  = Variables mean deviation value  Discount =        (
   

   

)    

   = Is the observed variable value   

 ̅ = Is the variables mean for CEF Dividend_Yield =              

     = CEF Premium or Discount  

   = Net Asset Value per Share  Flatrate =                       

   = Price per Share   

    = Unrealized Appreciation  Costs =        
    

     

  

     = Percentage of NAV that is subject to flat rate taxation   

    = Percentage of Restricted Securities to NAV  Restricted_Securities =      
   

     

 

     = Percentage of Business-Related Shares of NAV   

     = Percentage of Agency Costs relative to NAV  Business_Related_Securities =       
    

     

 

    = Management Costs   

     = Total NAV  Unrealized_Appreciation =      
       

   

 

    = Dividend Yield in percentage   

   = Annual Dividend Jensens_Alpha =         [        (       )]16 

    = Percentage of Restricted Securities relative to NAV   

   = Total Restricted Securities  Beta =                           17 

     = Percentage of Business Related Securities relative to NAV   

    = Total Business Related Securities   

   = Jensens Alpha   

   = Total Returns for CEF i  

   = Risk Free Interest Rate f  

    = Beta between CEF i Total Returns and Market Portfolio M   

   = Total Returns for Market Portfolio M   

            = Covariance between returns of CEF i and the Market 

Portfolio M  

 

        = The Market Portfolio M’s variance  

 
 

(i denotes that the variable is for CEF i, t denotes that the variable is for time t)  

                                                 
16 Jensen (1968) 

17 Elton et al. (2010) 
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Prices per share for each CEF are collected from DATASTREAM or  NASDAQ OMX 

Stockholm. Prices correspond to each month’s last, open day of trading closing 

prices starting from March 2003 to February 2013. If any of the CEFs is traded on 

the NASDAQ OMX Stockholm with both Swedish A and B shares, the authors have 

used B shares in the research since they are more liquid and do not include a 

voting premium, therefore they are more stable. 

Net Asset Value (NAV) per share was calculated using different methods, 

depending on the information available in the CEFs ’ interim reports from the 

sample period. Most of the CEFs present their NAV, both in total numbers and per 

share, in their interim reports. Although, some of the CEFs have actively chosen not 

to work with NAV. Ratos gives an explanation in its interim report from 2004-03-

31 (Ratos Interim Report Q1, 2004, p. 3): 

“With effect from 2004 Ratos is reporting shareholders’ equity instead of net asset 

value. Since approximately 90% of Ratos’s assets comprise un listed assets and are 

reported at consolidated book value, the measure net asset value has become less 

relevant to an external observer of Ratos. The measure net asset value can also 

mislead the observer to perceive the book values as market values.”  

As a conclusion, when NAV is not reported in any financial- and interim report, as a 

whole for the entire sample period or just one quarter, shareholders’ equity is used 

as a substitute for NAV. As another example, Bure Equity AB uses shareholders’ 

equity and NAV interchangeably throughout their financial reports. Shareholders 

equity is calculated by subtracting total liabilities from total assets, which is similar 

to how NAV is calculated. Also, many CEFs calculate NAV slightly different to one 

another. The authors have entrusted that the reported NAV figures from each CEF 

are correct and indeed accurate and use these rather than the less appropriate 

shareholders’ equity measure.  

The NAV has been collected as total number, rather than per share, from each CEF. 

Instead, the total NAV has been divided with the total amount of outstanding stock 

or share. The authors have not taken into consideration any outstanding warrants 

that the CEF might have included in the balance sheet, total NAV and total 

outstanding stock. Therefore, the effects of any warrants have been subtracted and 

eliminated from NAV per share. 

Important to acknowledge regarding the independent variable “Unrealized_ 

Appreciation” is that the authors do not account for any unrealized appreciation 

that is due to timing when to sell or buy any share of a CEF. Hence, the only 

unrealized appreciation that is object to Malkiel’s (1977) taxation liability is the 

potential liquidation of the CEF, whereas all NAV would be distributed to the 

shareholders and therefore be object to taxation. As mentioned, Swedish CEFs do 

not pay any capital gain taxes directly on any realized profits of NAV. Instead, this 

formula tries to capture the individual shareholders potential tax obligations.  
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The formula for the independent variable Jensen’s Alpha is presented in Jensen’s 

work (1968) and has been adjusted to fit the purpose of this report. R it is 

calculated using logarithmic, monthly returns for each CEF. Also, the same 

approach has been used when calculating the benchmark portfolio RM, OMX 30. As 

of Rft, the Swedish primary rate has been used. As can be seen in Table 5-2, there 

are two variables that are set to capture Jensen's Alpha. The difference between 

these is how βiMt is measured. The beta used in “Jensens_Alpha_Monthly” is 

calculated for the whole sampling period of 2003-2013. In 

“Jensens_Alpha_Monthly_Running”, the beta is calculated using the data for the 

preceding 12 months. Hence, the variable “Jensens_Alpha_Monhly_Running” is only 

available for the period 2004-2013.  

The independent variable “Beta” is also calculated using preceding 12 months data, 

in order to capture the difference beta coefficients for each month, rather than 

having one, standard beta coefficient for the whole sample period. Hence, the 

variable “Beta_Running” is only available for the period 2004-2013. 

The macroeconomic data in this study has been extracted in its whole, and 

therefore no normalization, alteration or further calculations have been necessary 

for these. The chosen macroeconomic indicators have been selected based upon 

the U.S. Conference Board’s Leading, Coincident and Lagging Index (Business Cycle 

Indicators, 2005). The indicators used in these indexes represents reference points 

on which indicators to be used in this research paper. Some of the indicators have 

been eliminated or replaced due to data availability or cross-country differences in 

measurement techniques between Sweden and U.S. All macroeconomic data have 

been collected from the database DATASTREAM. Statistics Sweden Bureau, 

Swedbank, National Institute of Economic Research (NIER) and NASDAQ OMX 

Stockholm originally compile the data and publish it.   

  

5.3 Multiple Regression; OLS 

Aczel and Sounderpandian (2009) explained that regression models and 

regression analysis could be practiced when predictions regarding the relationship 

between predictor and outcome variables are applicable.  Aczel and 

Sounderpandian give a general notion on how to compute an Ordinary Least 

Square (OLS) model formula (single regression):  

                

Given the predictor (independent) and outcome (dependent) variables used in this 

research paper, the given regression model specified  
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Table 5-4 Variable Definitions, Regression Model 

Variable Definitions, Regression Model  

       = Dependent variable discount 

  = Is the vertical intercept term of the regression  

     = Is the slope parameter, or coefficient of each independent variable 

   
  = The observed independent variables used in the general regression model 

   = The error term which represents the deviation between the    

         observed discount and the regression's predicted discount 

  

(i denotes that the variable is for CEF i, t denotes that the variable is for time t) 

 

Or in a more detailed version 

                
        

         
         

        
        

         
   

      
         

        
                

                    
      

       
                         

                               

       
                             

          
             

       
                            

                   
            

       
           

    

       
         

                            
                       

        
                   

               

5.3.1 Panel Data Statistics; Random and Fixed Effects Models 

The time series data gathered in this research has been adjusted to fit the 

longitudinal- and cross-sectional study (Saunders et al., 2007) purposes. Hence, 

the data is suggestively more suitable with a panel data design (Woolridge 2002). 

Panel data statistics is often employed when the study contains data over different 

panels, and that contains multiple observations over time (Woolridge, 2002).  

Common panel data regression model looks similar to an OLS regression except 

that it has an additional un-observed random term, denoted α. The general model 

for analyzing panel data  

                         

The difference between fixed and random effect models is  how to deal with the 

variable denoted α. The variable can be described as the un-observed individual 

CEF specific effect, a fixed value for each CEF across repeated measures or time.  

The term     is the within CEF errors and the     is the model’s general error term.  

“Especially in methodological papers, but also in applications, one often sees a 

discussion about whether    will be treated as a random effect or a fixed effect. 
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Originally, such discussions centered on whether    is properly viewed as a 

random variable or as a parameter to be estimated. In the traditional approach to 

panel data models,    is called a ‘‘random effect’’ when it is treated as a random 

variable and a ‘‘fixed effect’’ when it is treated as a parameter to be estimated for 

each cross section observation i.” 

(Woolridge, 2008, p. 251) 

Depending on which model to use for analysis, some assumptions regarding the 

un-observed individual specific effects must be implied. The fixed effect 

assumption is that the individual (CEF) specific effect is correlated with the 

independent variables and this individual specific effect does not alter over time 

(Time-invariance or constant over time). Time-invariant factors will be excluded 

from the model by taking the difference between each observation within-group 

mean values in order to get rid of the individual specific effect term   .  

  

      ̅         ̅        ̅         ̅     ̈     ̈     ̈   

Since    is considered to be constant over time, eliminating it through within-

group transformation yields the above equation to the right. Left is only the 

model’s general error term.    

Important to acknowledge is also that the model assumes that the individual 

specific effects are not correlated with other individual specific effects. Hence, 

assumptions are made that CEF individual α’s are correlated with at least one of 

the independent variables Xit. This implies that when a fixed effect model test is 

conducted, each individual CEF has a different relation with the models dependent 

(The intercept in the model) variable, Yit (CEFs’ discount, denoted DISCit). The 

CEFs’ intercepts are different, however the difference in the CEFs is probably 

related to the independent variables. By example, CEF specific traits such as 

portfolio policies, more skilled management and better reputation among 

investors, are correlated with the independent variables Xit. Fixed effect modeling’s 

purpose is then to investigate the relationship between the CEFs ’ specific 

dependent and independent variables. By eliminating time-invariance from the 

model, the fixed effect model can control for these individual specific effects within 

a CEF. Woolridge (2002, p. 266): ”… we can consistently estimate partial effects in 

the presence of time-constant omitted variables that can be arbitrarily related to 

the observables Xit.” Woolridge continues (2002, p. 267): “…we hope that this 

model represents a causal relationship, where the conditioning on αi allows us to 

control for unobserved factors that are time constant.  

In contrast, the random effect model assumes that the individual specific effects 

are uncorrelated with the independent variables. Coefficients of all variables in the 

model, time-variant and time-invariant, will be estimated. In a random effect 

model, there is no fixed individual specific effect. Instead, if any such effect is 
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correlated with the independent variables, this effect is then perceived as purely 

random.  

“… implied by the assumption that the Xit are fixed and E   |     , or by the 

assumption that    is independent of   .” 

(Woolridge, 2002, p. 257) 

 

5.3.2 Hausman Test 

The Hausman test is an alternative to test whether there is a potential correlation 

between   and   . Hence, it gives an approximation on whether to use random or 

fixed effect models (Woolridge, 2002). If there is a statistical difference between 

the fixed and random effects estimates then there is evidence that contradicts the 

assumption in random effect models. Basically, it tests whether the individual 

specific effect,   , is statistically related to the independent variables,   , under the 

alternate hypothesis. The null hypothesis is that the individual specific effect is not 

correlated with the independent variables.  

 



 

 
36 

6 Empirical Findings and Analysis 

In order to investigate the hypothesis, two different types of data have been employed 

in the statistics: Raw Data and Mean Deviation Data. Recall Table 4-1 Hypothesis 

Expectation (Updated version18) 

Table 6-1 Independent Variable Expectations (Updated Version)  

 

Independent Variables Expected Sign 

Dividend_Yield + 

Costs - 

Restricted_Securitites - 

Jensens_alpha_monthly + 

OMX_30 + 

Households_Expenditure + 

Industrial_Production + 

BNP_Growth + 

  

 

6.1 Raw Data 

Raw Data is considered data that has not been adjusted or altered. It is the pure 

and concrete data collected through observations.  

In order to find a strong regression model whereas the independent variables can 

explain the fluctuations in the chosen dependent variable (DISCit), multiple 

regressions were conducted. Before regression testing, independent variables that 

correlated with each other were excluded in order to delimitate any 

multicollinearity issues (See Appendix 2, Table 2-1). Stepwise19 regression testing 

(See Appendix 3, Table 3-1) showed that variables that contributed to a higher 

adjusted R2 value, which were significant and did not affect the variance inflation 

factor20 (VIF) were to be included. The independent variable 

“Unrealized_Appreciation” was excluded since the calculation21 generated an 

unrealistic effect on the dependent variable DISCit that would affect the model in a 

bias sense.  

                                                 
18 Excluded variables from the table will be discussed in this section.  

19 Stepwise regression testing is effective when testing a subset of different independent variables, 
and sees which has the strongest relationship to the dependent variable DISCit. 

20 Variance Inflation Factor provides a notion on how much of the increased variance of a single 
independent variable is due to multicollinearity issues.  As a general notion a VIF index value less 
than 5 is considered acceptable.  

21 See Table 5-3 for formula definition. 
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As seen from Table 6-2, all of the independent variables included in the model are 

significant and the average VIF is at an acceptable level. Although all independent 

variables are correlated with the independent variable “Dividend_Yield”, it has still 

been included in the model since there is no rational explanation to these 

correlations and the authors would like to further investigate this. Also, “Dividend 

Yield” contributes to the adjusted R2 value. 

Table 6-2 OLS Regression Model Raw Data  

 

OLS Regression Model: Raw Data  

Independent variables Coefficient      

Dividend_Yield 2.550** Variance Inflation Factor (VIF), Average 1.043 

 

(0.394) F-statistic 54.832 

Costs -1.490* R2 0.188 

 

(0.708) R2 Adjusted 0.185 

Restricted_Securities 0.402** N=1190 

 

 

(0.03) 

  Jensens_alpha_monthly 0.264** 

  

 

(0.077) 

  OMX_30 0.001** 

  
  (1.13e-4)     

**. Significant at the 0.01 level 

  
*. Significant at the 0.05 level  

    

   Standard error shown within brackets 

 

   Discount as dependent variable  

 

 

 

  

The regression model yielded an adjusted R2 value of 0.185. This can be 

interpreted as that the chosen regression model can explain 18.5% of the variance 

in CEFs’ discount fluctuation. Also, the tested independent variables showed a 

significant effect on the dependent variable DISCit, or CEFs’ discount fluctuation.  

When comparing each independent variables expected sign (Table 6-1) with the 

regression results, only the variable “Restricted_Securities” did not result in what 

was anticipated. Based on these findings, contrary to Malkiel’s (1977) research, 

restricted securities do have a positive relationship with the CEF discount 

fluctuations.   

Due to the low adjusted R2 value in the regression model, the authors tested if 

there are time-invariant CEF specific characteristics that might influence the 

independent variables. In section 5.3.1, this is referred to as a f ixed effect model 

and the results can be found in Table 6-3. When assuming that there are time-

constant CEF specific characteristics, and when controlling for this, the coefficient 
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estimates of “Dividend_Yield”, “Costs”, and “Restricted_Securities” changes sign22. 

This can be due to existing collinearity between the individual CEFs and the 

independent variables used in the model. Also, when employing a fixed effect 

model, the overall adjusted R2 decreases. Because of the complexity of the model 

and the statistical software (Stata, 2011), individual CEFs contribution to adjusted 

R2 that is due to multicollinearity is automatically deleted from the model. The 

correlation term u_i indicates that the regression model’s within entity error term 

is correlated with the independent variables in the fixed effect model. Hence, it 

gives that the individual CEFs’ residuals are correlated with the predictor or 

independent variables used in the regression model. The rho23 term entails how 

much of the variance in the overall model that is due to difference across CEFs. It is 

calculated by using the standard deviation of residuals within the CEFs and 

compares these with the standard deviation of the models general error term or 

residuals. The model’s rho gives that 81.3% of the models variance can be 

explained by differences across CEFs. Another interesting finding when running a 

fixed effect model is that the independent variable “Costs” is now insignificant.      

Table 6-3 Regression Model: Raw Data, Fixed Effect Model 

Regression Model: Raw Data Fixed Effect Model 

Independent variables Coefficient      

Dividend_Yield -2.252** Prob > F 0,000 

 

(0.285) F-statistic 61.2 

Costs 1.637 R2 within 0.206 

 

(0.895) R2 between 0.46 

Restricted_Securitites -0.394** R2 overall 0.064 

 

(0.043) Correlation  u_i -0.647 

Jensens_alpha_monthly 0.234** Sigma_u 0.456 

 

(0.045) Sigma_e 0.218 

OMX_30 0.001** rho 0.813 

 

(1.13e-4) N=1190 

 
Vertical intercept -0.156** groups 10 

  (0.037) observation per group 119 

**. Significant at the 0.01 level 

   
*. Significant at the 0.05 level  

   
    Standard error shown within brackets 

  
    Discount as dependent variable 

   

Computing a fixed effect model can be done in multiple ways. In Table 6-4, dummy 

variables are used as representative measures for each CEF’s influence on the 

                                                 
22 Positive beta coefficients and relationships with the discount now becomes negative and vice 

versa 

23      
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independent variables. The authors have decided this in order to investigate 

whether individual CEF affects the independent variables, which would explain the 

results from the previous fixed effect model. As can be seen in Table 6-4, most of 

the CEF’s coefficient estimates are significant, which implies that some of the 

independent variables are correlated with the firm specific characteristics. OLS 

regressions, using “Dividend_Yield”, “Costs” and “Restricted_Securities” as 

dependent variables and the dummy variables for CEFs as independent variable 

were conducted (See Appendix 3, Table 3-2 – 3-4). An OLS regression using 

“Jensens_Alpha_ Monthly” as the dependent variables can be found in Appendix 3, 

Table 3-5 for comparison.   

The regression model using dummy variables resulted in a higher R 2 than the 

earlier models, which can be interpreted as it explains the variance in the CEFs’ 

discount fluctuation more accurately. It is comprehensible when interpreting the 

results. The independent variables that indicate a significant relationship with 

individual CEF’s specific time-invariant traits are all presumably CEF specific. The 

variable “Cost”, or “Dividend_Yield” are probably affected by individual CEF’s 

policies, such as dividend policies or cost allocation approaches.   

Table 6-4 OLS Regression Model: Raw Data with Dummies (CEFs) 

OLS Regression Model: Raw Data with Dummies (CEFs)  

Independent variables Coefficient 

  
Dividend_Yield -2.252** F-statistic 212.96 

 

(0.285) Prob>F 0,000 

Costs 1.637 R2 0.717 

 

(0.895) R2 Adjusted 0.713 

Restricted_Securitites -0.394** Root MSE 0.218 

 

(0.043) N=1190 

 Jensens_alpha_monthly 0.234** 

  

 

(0.045) 

  OMX_30 0.001** 

  

 

(1.13e-4) 

  Industrivärden -0.174** 

  

 

(0.038) 

  Investor -0.251** 

  

 

(0.033) 

  Kinnevik -0.261** 

  

 

(0.034) 

  Lundbergsföretagen -0.129** 

  
 

(0.031) 

  Novestra 0.026 

  
 

(0.031) 

  Ratos 1.251** 

  
 

(0.035) 

  Svolder -0.057 

  
 

(0.041) 
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Traction -0.356** 

  
 

(0.053) 

  Öresund 0.006 

  

 
(0.037) 

  Vertical intercept -0.162** 

  
 

(0.046) 

  
**. Significant at the 0.01 level 

   *. Significant at the 0.05 level 

   Standard error shown within brackets 

   Bure Equity as a reference point 

                                                                Discount as dependent variable 

 

Fixed effects in a regression model can be tested using entity or time specific 

characteristics. Pontiff (1995) found that there are seasonal effects present when 

evaluating the fluctuations of CEFs’ discount. In order to test for seasonal effects 

the data have been divided by months rather than by individual CEF  (See 

Appendix 3, Table 3-6). No fixed effect can neither be found nor explained by 

seasonal effect since none of the months give any significant result. Hence, 

seasonal effects cannot provide any additional explanation on why CEFs’ discount 

fluctuates. 

When employing a random effect model, the assumption is that the individual 

CEF’s specific effects are uncorrelated with the independent variables. Coefficients 

of all variables in the model, time-variant and time-invariant, will be estimated. 

Hence, when allowing for random effects, assumption is that any CEF’s specific 

characteristic or trait exists purely by chance.   

Table 6-5 Regression Model: Raw Data Fixed Effect Model 

 

Regression Model: Raw Data, Random Effect Model 

Independent variables Coefficient      

Dividend_Yield -2.198** Prob > chi2 0,000 

 

(0.287) Wald chi test 290.38 

Costs 1.448 R2 within 0.206 

 

(0.892) R2 between 0.468 

Restricted_Securitites -0.365** R2 overall 0.059 

 

(0.043) Correlation  u_i 0,000 

Jensens_alpha_monthly 0.235** Sigma_u 0.260 

 

(0.045) Sigma_e 0.218 

OMX_30 0.001** rho 0.587 

 

(1.13e-4) N=1190 

 
Vertical intercept -0.166 Groups 10 

  (0.091) Observation per group 119 

**. Significant at the 0.01 level 

   
*. Significant at the 0.05 level  

   
    Standard error shown within brackets 

  
 Discount as dependent variable 
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In a random effect model, the assumption presumes that the correlation term u_i is 

set to be 0, since differences across CEFs are assumed to have no correlation with 

the independent variables. As the rho measure implies, when allowing for random 

effects in the model, the models have lost some of its explanatory capacity 

compared to the fixed effect model. Also, when observing the random effect 

models overall R2 measure and comparing this to the fixed effect model, there is a 

decrease. Overall, the results can be interpreted as that the fixed effect model has 

higher explanatory power than the random effect model. Thus, the variation in 

CEFs’ discount fluctuation, compared to the chosen independent variables in the 

regression model, is different across CEFs that is due to CEF s’ specific 

characteristics or traits. The variation in the regression model can indeed be 

explained by these differences across CEFs, but as a consequence to these 

dissimilarities, the overall R2 measure is relatively low. The chosen regression 

model cannot, in a satisfying condition, explain the discount fluctuations for the 

Swedish CEFs.   

In order to verify whether a fixed- or random effect model is to be used, it is 

convenient to run a Hausman test and find out if the unique, within CEFs errors are 

indeed correlated with the independent variables or not.  

Table 6-6 Hausman Test on Fixed –and Random Model: Raw Data 

 
Hausman Test on Fixed –and Random Model: Raw Data 

Independent variables Fixed Coefficients Random Coefficients Difference S.E.     

Dividend_Yield -2.252** -2.198 -0.054** 

 

Prob >chi2 (1e-4) 

Costs 1.637 1.448 0.188** 0.075 Chi2 24.85 

Restricted_Securitites -0.394** -0.365 -0.028** 0.005 

  
Jensens_alpha_monthly 0.234** 0.235 -0.001** 

   
OMX_30 0.001** 0.001 1.13e-4** 

   

 

            

**. Significant at the 0.01 level 

      
*. Significant at the 0.05 level  

      
   Discount as dependent variable 

      

Hausman test is testing for the null hypothesis that the preferred model is the 

random effect model. Since the term Prob>chi2 is significant the authors can reject 

the hypothesis, which is interpreted as that the fixed effect is to be used. The 

random effect model is likely to be biased, since there seems to be omitted 

variables errors in the data. There is indeed a correlation between the CEFs and 

the independent variables.  
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6.2 Mean Deviation Data 

The regression model using Raw Data is interesting, however as can be seen from 

the result it is rather affected by the different CEFs’ specific characteristics or 

traits. In order to adjust this probable endogeneity bias, a different measure for the 

data is introduced. Recall the Mean Deviation formula presented in section 5.2.4 

 ̈       ∑   

 

   

 

The data collected is adjusted in such way that it measures the variables deviation 

from its mean or average. By doing so for each CEF, any business cycle effect and 

CEF specific characteristic or trait that might influence the data is eliminated from 

the data set. The potential differences across CEFs are now limited to within CEF  

action only. Consequently, the main reason for overlooked variable bias 

(unobservable variances across CEF characteristics) is now eliminated. 

The Mean Deviation Data have gone through a comprehensive stepwise regression 

testing procedure, in the same fashion as for the Raw Data (See Appendix 4, Table 

4-1 and Correlation Matrix, Appendix 2, Table 2-2). The variables not contributing 

to the explanation of the dependent variable DISCit are removed and the model 

below in Table 6-7 is the strongest regression model to be used for further 

statistical testing.  

Table 6-7 OLS Regression Model: Mean Deviation Data  

 

OLS Regression Model: Mean Deviation Data 

Independent variable Coefficient     

Dividend_Yield -2.284** Variance Inflation Factor (VIF), Average 1.189 

 

(0.249) F-statistic 128.312 

Restricted_Securitites -0.391** R2 0.432 

 

(0.038) R2 Adjusted 0.428 

Jensens_alpha_monthly 0.255** N=1190  

 

(0.040) 

  OMX_30 0.001** 

  

 

(1.18e-4) 

 
 

Households_Expenditure -1.91e-6** 

 
 

 

(3.31e-7) 

 
 

Industrial_Production 7.81e-6** 

 
 

 

(4.25e-7) 

 
 

BNP_Growth -1.245** 

  
  (0.194)     

**. Significant at the 0.01 level 

   
*. Significant at the 0.05 level  

   
  Standard error shown within brackets 

  
  Discount as dependent variable 
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This regression model includes more independent variables that are significant at 

a 0.01 level that explain the discount fluctuation. The increased adjusted R2 value 

indicates that the Mean Deviation Data better describes the variance in the CEFs’ 

discount fluctuation. Compared to the OLS regression made on Raw Data, the 

independent variable “Cost” is no longer interesting and instead the 

macroeconomic independent variables “Households_Expenditure”, 

“Industrial_Production” and “BNP_Growth” significantly affect the CEF discount 

fluctuation.  

To confirm that Mean Deviation Data eliminates the effect of CEF specific 

characteristics, the assumption is once again that there are time-invariant CEF 

specific characteristics in the data, which are correlated with the independent 

variables. The fixed effect model (Table 6-8) is presented below 

Table 6-8 Regression Model: Mean Deviation Data Fixed Effect Model 

  

Regression Model: Mean Deviation Data Fixed Effect Model 

Independent variables Coefficient      

Dividend_Yield -2.248** Prob > F 0.000 

 

(0.238) F-statistic 139.59 

Restricted_Securitites -0.385** R2 within 0.454 

 

(0.036) R2 between 0.176 

Jensens_alpha_monthly 0.249** R2 overall 0.453 

 

(0.037) Correlation  u_i -0.0107 

OMX_30 0.001** Sigma_u 0.007 

 
(1.13e-4) Sigma_e 0.181 

Households_Expenditure -1.86e-6** rho 0.001 

 

(3.18e-7) N=1190 

 
Industrial_Production 7.79e-6** groups 10 

 

(4.09e-7) observation per group 119 

BNP_Growth -1.268** F-test if all u_i =0 

 

 

(0.185) F-statistics 0.21 

Vertical intercept 0.001 Prob > F 0.9927 

  (0.005)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

   

   Discount as dependent variable 

 

 

  The correlation term u_i (-0.0107) clarifies that there is a relatively low correlation 

between the residuals within the CEF and the independent variables. Also, the rho 

(0.001) measure gives that a small portion of the variance in the regression model 

can be explained by differences between CEF characteristics. As the result 

suggests, CEF specific characteristics or traits seems to be eliminated from the data 
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set. To investigate this further, an OLS regression using CEFs as dummy variables 

can be found in Appendix 4, Table 4-2. Table 4-2 in this appendix tells us that none 

of the dummy variables is significant and that the adjusted R2 measure is not 

higher. This implies that there are no significant CEF specific characteristics in the 

data that can affect the result. If there are not any time-invariant CEF specific 

characteristics or traits that affect the discount fluctuations, there might still be 

seasonal effects that do. When testing for fixed effects using Raw Data, individual 

CEFs had a significant impact on the independent variables in the regression model 

but no seasonal effect could be proven. Now, using Mean Deviation Data, an OLS 

regression with months as dummy variables is conducted (Table 6-9) to analyze if 

there is any seasonal effect on the Mean Deviation Data.  

Table 6-9 OLS Regression Model: Mean Deviation Data with Dummies (Months)  

 
OLS Regression Model: Mean Deviation Data with Dummies (Months)  

Independent variables Coefficient      

Dividend_Yield -2.272** F-statistic 55.06 

 

(0.2385) Prob>F 0.000 

Restricted_Securitites -0.386** R^2 0.458 

 

(0.035) R^2^Adjusted 0.450 

Jensens_alpha_monthly 0.242** Root MSE 0.180 

 

(0.038) N=1190 

 OMX_30 0.001** 

  

 
(1.16e-4) 

  Households_Expenditure -1.89e-6** 

  

 

(3.22e-7) 

  Industrial_Production 7.76e-6** 

  

 

(4.10e-7) 

  BNP_Growth -1.277** 

  

 

(0.186) 

  April -0.0346 

  

 

(0.026) 

  May -0.065* 

  

 

(0.026) 

  June -0.058* 

  

 

(0.026) 

  July -0.04 

  
 

(0.026) 

  August -0.036 

  
 

(0.026) 

  September -0.037 

  
 

(0.026) 

  October -0.035 

  
 

(0.026) 

  November -0.036 

  
 

(0.026) 
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December -0.021 

  

 
(0.026) 

  January -0.059* 

  
 

(0.026) 

  February -0.036 

  
 

(0.026) 

  Vertical intercept 0.037* 

    (0.019)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

      March as a reference point  

   Discount as dependent variable 

    

The result somewhat confirms the results of Pontiff (1995).  It shows that the 

months January, May and June significantly affect the discount fluctuation. This 

result implies that these months have more impact on the discount than the other 

months. It could be explained by the well-noted January effect of stocks. Arguable, 

May and June can be explained since most of the CEFs semi-annual and annual 

reports are announced within these months, most of the CEFs have their biannual 

general meetings at this time of year and dividends are determined and distributed 

during this period. Although reasonable arguments why these seasonal effects 

occur, only OLS regressions using “Jensens_Alpha_Monthly and “OMX30” as 

dependent variables and dummy variables for months, showed any significant 

relationship with seasonal effect (See Appendix 4, Table 4-3 – 4-4). These are not 

further commented upon, since the seasonal effect does not affect 

“Jensens_Alpha_Monthly” or “OMX30” adequately. 

 

Assuming again that there are no correlations between time-invariant CEF specific 

characteristics or traits, the random effect model is given in Table 6-10. 
 

Table 6-10 Regression Model: Mean Deviation Data, Random Effect Model 

  

Regression Model: Mean Deviation Data, Random Effect Model 

Independent variables Coefficient      

Dividend_Yield -2.248** Prob > chi2 0.000 

 

(0.238) Wald chi 982.35 

Restricted_Securitites -0.385** R^2 within 0.454 

 

(0.035) R^2 between 0.176 

Jensens_alpha_monthly 0.249** R^2 overall 0.453 

 

(0.037) Correlation  u_i 0.000 

OMX_30 0.001** Sigma_u 0.000 

 
(1.13e-4) Sigma_e 0.181 

Households_Expenditure -1.86e-6** rho 0.000 

 

(3.17e-7) N=1190 

 Industrial_Production 7.78e-6** groups 10 



 

 
46 

 

(4.08e-7) observation per group 119 

BNP_Growth -1.268** 

  

 

(0.185) 

  Vertical intercept -0.001 

  
  (0.005)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

     

  Discount as dependent variable 

    

The correlation term u_i (0.000) shows the assumption made when computing the 

random effect model. Also, the rho measure (0.000) gives that when allowing for 

random effects in the regression model, there are no variance that can be 

explained by time-invariant differences between CEFs. The rho measure is not 

surprising since those differences between CEFs should have been eliminated from 

the model when using Mean Deviation Data, leaving the random effects as the only 

explanatory contributor to why variance exists in the regression model.   

To confirm this reasoning, the Hausman test in Table 6-11 show 

Table 6-11 Hausman Test on Fixed –and Random Model: Mean Deviation Data 

Hausman Test on Fixed –and Random Model: Mean Deviation Data 

Independent variables Fixed Coefficients Random Coefficients Difference S.E.     

Dividend_Yield -2.248** -2.248** -1.69e-4 0.018 Prob >chi2 1.000 

Restricted_Securitites -0.385** -0.385** 3.33e-5 0.002 Chi2 0.010 

Jensens_alpha_monthly 0.249** 0.249** 3.42e-4 0.003 

  
OMX_30 0.001** 0.001** 3.72e-8 8.81e-6 

  
Households_Expenditure -1.86e-6** -1.86e-6** -1.84e-9 2.47e-8 

  
Industrial_Production 7.79e-6** 7.78e-6** 6.48e-9 3.25e-8 

  
BNP_Growth -1.268** -1.268** 2.51e-4 0.014     

**. Significant at the 0.01 level 

      
*. Significant at the 0.05 level  

      
  Discount as dependent variable 

       

The Hausman null hypothesis states that the within CEFs errors are indeed 

correlated with the independent variables. The results gives that the Hausman null 

hypothesis cannot be rejected which implies that the random effect model explains 

the variance in the chosen regression model better than the fixed effect model, 

when using Mean Deviation Data.   
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6.3 Analysis Discussion 

One main feature of the empirical findings of conducted research is that much of 

the variance in Swedish CEFs’ discount fluctuation is due to the CEFs’ time 

constant individual characteristics. Based on the findings on Raw Data, it is hard to 

establish cross sectional common predictors or variables that influences all CEFs’ 

discount over time. Instead, as the findings suggest, the fluctuations can perhaps 

easiest be explained by the fact that CEFs’ discount fluctuation differ due to 

individual traits that is not captured by the chosen independent variables used in 

this research. The findings are not surprising, since the Swedish CEFs included in 

this report are in many ways different. Market value, share price, portfolio and 

fund policies and the size of the discount itself are just a few to mention. Also, the 

findings comply with earlier research, which has also failed to find any predictor 

variables that can be used to explain all or any CEF ’s discount fluctuation. The 

seasonal effects, where January, May and June proved to have a significant 

influence on the Swedish CEFs’ discount fluctuation were interesting, yet not 

surprising. The seasonal effect has earlier been proved by Pontiff (1995). The 

January effect is a relatively well-known seasonal anomaly and often discussed 

within modern portfolio theory. Nevertheless, when controlling for such time-

invariant CEF specific characteristics, by employing fixed effect models or 

transforming the data using mean deviation measurements, much can be 

concluded by the findings.  

When analyzing the regression result, using Mean Deviation Data, the adjusted R 2 

value is 0.428. The authors recognize that this value resembles earlier research 

findings. Thompson (1978, p. 159) stated that: “… generally, multiple regressions 

of discounts on groups of five to fifteen explanatory variables yield r-squared 

statistics in the neighborhood of 0.5 to 0.7.”  

The independent variable “Dividend_Yield” is proven to have a significant, negative 

affect on the Swedish CEFs’ discount fluctuation. However, it was surprising that 

the coefficient indicated that the relationship is negative. It can probably easiest be 

explained by the dynamics of the formula for computing both the “Dividend_Yield” 

and the dependent variable for discount, “DISCit”. Both of them are subject to direct 

reactions when there are fluctuations in CEF’s share prices. If the share price for a 

CEF would increase while its NAV remained the same, the discount would 

ultimately decrease. The same increase in share price would at the same time 

cause the dividend yield to decrease. That’s why the results infer a  negative 

relationship between the variables.  

“Restricted_Securities” proved to have a significant relationship with DISCit, as 

suggested by Malkiel (1977) and in the authors hypothesis. Indeed, the larger 

portion of restricted securities a CEF holds compared to overall NAV, the higher 

discount . “Jensens_Alpha_Monthly” yielded a positive influence on the Swedish 

CEFs’ discount fluctuation. The better the fund performances compared to the 
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market portfolio, the more significant decrease can be seen on the Swedish CEFs 

discount. This result relates to the theories regarding agency problems and 

managerial performance hypothesis (Chay and Trzcinka, 1999) described in 

section 3.1.2. It somewhat confirms that the discount is influenced on investors 

perception of the fund’s performance. The “OMX30” variable gave a small but yet 

significant, explanation on what causes the discount to fluctuate.   

The macroeconomic variables failed to explain any of the fluctuation in the CEFs’ 

discount to begin with. When controlling for time-invariant CEF specific 

characteristics, “Household_Expenditure”, “Industrial_Production” and 

“BNP_Growth” had a significant affect. According to the theory, the macroeconomic 

variables should all have a positive influence on the discount fluctuation. This was 

also the case for all, except for the “BNP_Growth”. The result puzzles the authors of 

this report and is not easily analyzed. One theory is that the components of the 

“BNP_Growth” measure somewhat affects the discount rather than the 

“BNP_Growth” announcements or the measure as a whole. 

“Household_Expenditure” and “Industrial_Production” can both be perceived as 

variables that reflect investor sentiment. As argued in section 3.2, consumer 

confidence is used as a measure for individual investor sentiment and 

“Household_Expenditure” is in fact private consumers real coincident confidence 

in the economy. An individual investor can be referred to as the investors that do 

not have investment as its main occupation, hence it can be referred to as 

“household investors”. As argued by earlier research in section 3.2 , investors’ 

sentiment has an impact on the CEF discount. It is supported by this report since 

the result implies that “household investors” as a measure o f investor sentiment 

indeed has a positive affect on the CEFs’ discount. “Industrial_Production” is here 

interpreted as an additional investor sentiment rather than a direct investors 

sentiment measure, as it is not as strong connected to the direct affect of individual 

investor sentiment. Furthermore it can be argued that “Industrial_Production” 

influences the individual investors in a way that affect their confidence .       

Many of the independent variables that arguably would have had an influence on 

the Swedish CEFs’ discount fluctuation were ultimately deleted or eliminated from 

the regression models. It was shown that the independent variables in many cases 

provided the same explanatory information. The correlation matrixes and step-

wise regression testing procedures enabled us to find which independent variables 

were of interest or not. “Flatrate” and “Business_Related_Securities” were the 

authors’ own interpretation of the theories on capital gain taxation liabilities 

(Malkiel, 1977) and blockholdings and institutional investors (Barclay et al., 1993). 

Both displayed significant correlations with the independent variable 

“Restricted_Securities” and the later provided more explanatory  information 

regarding Swedish CEFs’ discount fluctuation. The reason for the correlation 

between these variables is probably that all of them represent a portion of the 

CEFs’ NAV. Hence, as the results showed, they all provided more or less the same 
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information. As mentioned before, the independent variable 

“Unrealized_Appreciation” (Malkiel, 1977) displayed an unrealistic influence on 

the Swedish CEFs’ discount fluctuation. This is probably due to its similarities with 

the dependent variable DISCit, and how these variables were computed24. 

“Beta_Running”, as a measure of diversification (Kim & Lee, 2007), had an 

insignificant relationship with the Swedish CEF discount fluctuation and was 

therefore deleted from the model. The authors can state that diversification is not a 

variable that influences the fluctuation of Swedish CEFs’ discount. Numerous 

macroeconomic variables were also deleted from the regression model.  

It can be advocated that the authors of this report should have been more selective 

when choosing the independent variables and the formulas for computing these. 

Further, the authors would like to emphasize that earlier research suggested that 

all the microeconomic variables should theoretically have had an impact on the 

Swedish CEFs’ discount fluctuation. The macroeconomic variables, together with 

the OMX indexes were experimental and not tested for before. Hence, a wide range 

of macroeconomic variables was necessary in order to find which specific variable 

influenced the discount fluctuations.   

As a summary, when controlling for the time-invariant CEF specific characteristics 

or traits, the authors cannot reject hypothesis 1 or 2. Micro- and macroeconomic 

variables do indeed have a significant impact on the Swedish CEF s’ discount 

fluctuation.   

                                                 
24 See table 5-3 for formulas 



 

 
50 

7 Conclusion 

The authors feel to certain degree successful in investigating and explaining the 

influence on Swedish CEFs’ discount fluctuation. Cross-sectional results yielded the 

conclusion that Swedish CEFs differs across themselves, and therefore should 

perhaps be treated more individually or be divided into subsamples after common 

CEF characteristics or traits. Although, given the purpose and the hypothesis of this 

report, the authors have examined and proven a statistical significant relationship 

between Swedish CEFs’ discount fluctuation and different micro- and 

macroeconomic variables. Again, one requirement for these significant findings is 

that time-invariant CEF specific characteristics or traits must be controlled for. The 

existence of managerial performance- or agency problem issues, CEFs investments 

in restricted securities and investor sentiment matters, measured as households 

expenditure and industrial production index are all variables that predicts the 

fluctuation of Swedish CEFs’ discount.  

It should be emphasized that the findings will be hard to engage when determining 

the discount fluctuation of a single, Swedish CEF. Even when controlling for  these 

above mentioned CEF specific characteristics, the strongest regression model 

could only explain as much as 42.8% of the variance in discount fluctuations. 

Indeed, the chosen independent variables in this report have an influence on the 

fluctuations, but these cannot fully explain this. Therefore, the findings might be 

difficult to engage in trading strategies or help to prevent anomalies on the 

efficient market. With the support of the findings, the authors can conclude that is 

no multidimensional or cross sectional variable that homogenously influence all 

Swedish CEFs’ discount fluctuation at the same time. The mispricing of CEFs’ 

shares compared to NAV, Swedish CEFs’ discount and premium still remains rather 

puzzling. Investors cannot fully determine the real value of its holdings in CEFs. 

Neither can CEFs fully utilize its actual market value. From a  social and ethical 

perspective, inefficiencies in the financial market needs to be emphasized and 

focused upon, for the financial market to be functional, understandable and 

trustworthy.   

Even though the focus of this report has been on Swedish CEFs, there are no 

reasons to doubt that similar results can be found in different research settings, 

such as different time frame- or geographical settings. Comparing the results of 

this report with earlier conducted research confirm some of the discussed theories 

of CEFs’ discount fluctuation. Hence, earlier research conducted in different 

research environments has also proven to be legitimate for the Swedish CEFs 

between the years 2003-2013.  

As of further research on the Swedish market, the authors suggest that more focus 

should be given to examine the CEFs included in the sampling and try to identify 

firm characteristics that CEFs might share and divide these into subsamples after 

common characteristics. By employing more thorough sampling processes, the 



 

 
51 

authors believe that stronger and more descriptive results can be found and 

discussed. As a consequence of this reasoning, another sampling population than 

the Swedish should perhaps be recommended, in order to attain sufficient 

sampling and observations.  

GDP growth indicated a significant, negative relationship with the dependent 

variable DISCit. This is slightly puzzling and the authors of this report suggest that 

further research needs to be undertaken in order to investigate this relationship 

further.  

 

7.1 Limitations 

The research conducted is subject to some limitations that the authors would like 

to highlight. By limiting the research to Swedish CEFs, the findings are arguably 

harder to generalize or apply in different research settings. Also, due to the 

multistage sampling process of this research together with the limited sample 

frame, the reliability of the findings might be weak compared to conducting a 

similar research in a different geographical setting.  

Another limitation is that the accounting principles of the Swedish CEFs differ from 

one CEF to another. Hence, it has been hard to attract mutual data from interim 

reports for calculating the microeconomic variables. Due to these limitations in 

data availability, the authors have interpreted the data as accordingly with 

previous research and formulas as possible. This might have biased or forced the 

authors to make own constructions of available data, which in turn might have 

caused researcher bias.  Also, the macroeconomic variables chosen have passed 

any extensive selection process. The authors emphasize that there might be some 

research bias in what data has been used and what macroeconomic variables that 

have been chosen.  

The authors would also like to underline that the data’s time frame is developed 

through a comparison on earlier research conducted on the subject. It can be 

argued that another data time frame would have been more suitable or applicable.  
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Appendix 1. Presentation Sample CEFs 

Here we give a short presentation about the CEFs included in our sample. The 

information is direct quotes derived from NASDAQ OMX Stockholm (Aktier – 

aktiekurser för bolag listade på NASDAQ OMX Nordic, 2012). CEFs included in the  

sample are: Kinnevik AB, Öresund Group, Investor AB, Ratos AB, Svolder AB, Bure 

Equity AB, Industrivärden AB, Novestra AB, Traction AB and Lundbergföretagen 

AB. 

Kinnevik AB 

“Kinneviks objective is to increase shareholder value, primarily through net asset  

value growth. The business consists of operating companies such as carton board 

and paper producer Korsnäs AB. The objective is also to manage a portfolio of 

long-term investments in a select number of listed companies such as Tele2 AB, 

Modern Times Group MTG AB, Millicom International Cellular S.A., Metro 

International S.A., Transcom WorldWide S.A. Kinnevik takes an active role on the 

Boards of its subsidiaries and associated companies.”  

(Företagsinformation, 2013a) 

Öresund Group 

“The Öresund Group consists of the parent company, Investment AB Öresund, 

which is a pure investment company active in asset management, and the 

subsidiary, Ven Capital AB. Ven Capital is engaged in securities trading as a 

complement to the parent company´s investment management activities. 

Öresund’s overall goal as an investment company is to run its business in such a 

way as to earn a healthy long-term yield for its shareholders. The strategy to 

achieve this goal is to: - invest mainly in Swedish securities - maintain a high equity 

ratio - have low management costs - have a flexible liquidity policy.” 

(Företagsinformation, 2013b) 

Investor AB 

“Investor is an investment company with a long-term and active share ownership 

in a number of global companies. The company is also active in the global venture 

capital market, mainly in the IT and health care. Business operations are conducted 

primarily through the following business areas:- Core Investments, representing 

the largest percentage of Investor’s total assets, are well-established, global 

companies that are listed.- Operating Investments are medium-size to large 

companies that are mainly unlisted and have international operations. The 

investment cycle is longer than five years and our ownership is through a 

significant minority position.- Private Equity Investments are holdings in small and 

medium-sized young growth companies that are mainly unlisted and operating in 

the healthcare, IT and technology sectors. Venture capital investments are made 



 

 
59 

through the subsidiary Investor Growth Capital and buyout investments are made 

indirectly through EQT’s funds.” 

(Företagsinformation, 2013c) 

Ratos AB 

“Ratos is a listed private equity company. Ratos’s business concept is to generate, 

over time, the highest possible return through the professional, active and 

responsible exercise of its ownership role in a number of selected companies and 

investment situations. Added value is created in connection with acquisition, 

development and divestment of companies. The companies in which Ratos invests 

must have competitive advantages in their sector and strong management. Ratos 

works actively to ensure that the companies in which it invests have incentive 

strategies for boards and senior executives.”  

(Företagsinformation, 2013d) 

Svolder AB 

“Svolder is a pure investment company that purchases shares in Swedish small and 

medium sized companies. The company's head quarters lies in Stockholm.”  

(Företagsinformation, 2013e) 

Bure Equity AB 

“Bure is an investment company whose primary emphasis is on long-term 

ownership of unlisted companies with strong and stable earnings and in areas of 

businesses where we have experience. In its role as assertive principal owner, 

Bure creates shareholder value by focusing on operating efficiency, growth -

enhancing measures and capital structure of the companies. Bure's strategy is to 

create value in the portfolio companies by acting as an assertive owner. Through 

Bure, the shareholders are offered the opportunity to invest in a portfolio of 

unlisted companies with comparatively low exposure to the general economic 

situation. Bure's focus is on creating a portfolio with a balanced spread of 

operating and financial risk.” 

(Företagsinformation, 2013f) 

Industrivärden AB 

“Industrivärden is one of the Nordic region's leading holding companies, with 

ownership in a concentrated selection of listed Nordic companies with good 

development potential. Industrivärden creates value through active ownership and 

professional investment activities. Active ownership is based on Industrivärden’s 

model for value creation in its portfolio companies. Investment activities are built 

upon a structured process of continuous analysis of current and potential holdings. 
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Today operations are focused on a concentrated portfolio of long-term holdings in 

listed Nordic companies with good potential for value growth.” 

(Företagsinformation, 2013g) 

Lundbergföretagen AB 

“Lundbergs is an investment company that manages and develops a number of 

companies by being an active, long-term owner. The portfolio includes the wholly 

owned unlisted real estate company, Fastighets AB L E Lundberg, and the publicly 

traded subsidiaries and associated companies Cardo, Holmen, Hufvudstaden and 

NCC. Lundberg also has major shareholdings in Handelsbanken, Husqvarna, 

Industrivärden, Indutrade and Sandvik. Lundbergs’ objective is to generate a 

return on invested capital over time that substantially exceeds the yield on a risk-

free interest-bearing investment.” 

(Företagsinformation, 2013h) 

Traction AB 

“The core of traction's business is to develop and refine wholly and partly owned 

companies. Traction's operations are based on our other company's own 

methodology for developing and refining the companies in which Traction is an 

owner. The primary focus of this methodology is customer relationships, capital 

flow and risk management. Traction does not focus on specific industries, because 

its method is based on business acumen, which is applicable regardless of industry 

affiliation. Traction's role as owner is based on an active and long-term 

engagement, together with an entrepreneur or corporate management.”  

(Företagsinformation, 2013i) 

Novestra AB 

“Novestra's objective is to optimize shareholders' long-term return by focusing on 

small cap opportunities without the risk-taking that comes with a too narrow 

focus. Shareholders shall benefit through the performance of the Novestra share as 

well as through dividends once the company exit holdings and realize value. From 

a fiscal perspective, Novestra is an investment company and its tax efficient 

structure can offer major investors investment opportunities in small cap 

companies where they otherwise would not be able to participate.”  

 (Företagsinformation, 2013j) 
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Appendix 2. Correlation matrix 

Table 2-1 

Correlations Matrix raw data 

Independent variables (A1) (A2) (A3) (A4) (A5) (A6) (A7) (A8) (A9) (B1) (B2) (B3) (B4) (B5) (B6) (B7) (B8) (B9) (B10) (B11) (B12) (B13) (B14) (B15) (B16) 

Dividend_Yield (A1) P 1                         

Flatrate (A2) P .348** 1 
 

                      

Costs (A3) P -.138** -.043 1                       

Restricted_Securitites (A4) P -.146** -.407** -.056 1                      

Business_Related_Sec (A5) P -.125** -.191** -.100** -.492** 1                     

Unrealized_appreciation (A6) P -.190** -.033 .226** .042 .130** 1                    

Jensens_alpha_monthly (A7) P -.064* .014 .012 -.004 -.022 .071* 1                   

Jensens_alpha_monthly_ru n (A8) P -.210** .014 .023 -.029 -.067* -.044 -.029 1                  

Beta_Running (A9) P .001 .042 -.097** .003 -.057 -.025 .009 .358** 1 
 

               

OMX_30 (B1) P -.045 -.008 -.192** -.040 -.024 -.263** -.030 .062* .238** 1                

Retail_Sales_Index (B2) P .057* .006 -.159** -.005 -.011 -.197** -.043 -.074* .248** .639** 1               

Personal_Disposable_Inco me(B3) P .003 -.003 -.124** -.042 -.031 -.125** -.039 .049 .101** .642** .293** 1              

Households_Expenditure (B4) P .041 .007 -.150** -.002 -.001 -.179** -.049 -.078** .235** .625** .982** .292** 1             

PPI (B5) P .097** .011 -.148** .001 -.020 -.174** -.047 -.085** .249** .541** .958** .222** .920** 1 
 

          

Export_Import (B6) P .081** .001 -.181** -.026 -.015 -.193** -.076** -.060* .260** .743** .896** .438** .905** .824** 1           

Industrial_Production (B7) P .018 -.012 -.083** -.033 -.002 -.041 -.061* .035 .069* .335** -.008 .318** .025 -.075** .238** 1          

Labor_Cost (B8) P .052 .007 -.136** .000 -.001 -.158** -.041 -.092** .222** .531** .962** .203** .971** .919** .852** .018 1         

Money_Supply_M2 (B9) P .054 .012 -.115** .010 .000 -.141** -.030 -.104** .203** .451** .959** .135** .962** .938** .797** -.116** .976** 1        

Inköpschefsindex_PMI (B10) P -.181** .003 -.036 -.001 .003 -.082** -.021 .175** -.009 .422** -.164** .268** -.160** -.248** -.122** .172** -.266** -.299** 1       

CPI (B11) P .121** .010 -.058* -.013 -.002 .037 -.144** -.052 .099** .232** .206** .358** .234** .245** .467** .356** .173** .124** -.074* 1      

CCI (B12) P -.189** -.005 -.051 -.006 .007 -.118** .011 .144** .030 .513** -.041 .350** -.021 -.150** .005 .173** -.150** -.181** .860** -.079** 1     

Barometerindikatorn (B13) P -.155** -.007 -.087** -.017 .007 -.122** -.027 .126** .062* .639** .066* .477** .097** -.057* .215** .375** -.033 -.108** .841** .204** .897** 1    

Banks_Lending_Houses (B14) P -.039 -.005 -.111** .013 -.002 -.196** .055 -.087** .201** .432** .760** .056 .735** .752** .520** -.244** .749** .784** -.138** -.276** .033 -.038 1 
 

 

Unemployment (B15) P -.186** -.010 .120** .035 .037 .043 .128** .016 -.140** -.389** -.407** -.432** -.388** -.436** -.621** -.440** -.356** -.281** .182** -.713** .164** -.081** .114** 1  

BNP_Growth (B16) P -.137** -.005 -.025 .001 .036 .007 -.055 .044 -.004 .316** -.101** .253** -.027 -.224** .117** .384** -.138** -.204** .601** .420** .649** .783** -.227** -.083** 1 

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

*. Correlation is significant at the 0.05 level 2-tailed 

         Discount as dependent variable 

                            P= Pearson correlation 

                            OMX_small & OMX_all removed due to extreme correlation with OMX_30 
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Table  2-2  
Correlations Matrix Mean Deviation data 

Independent variables (A1) (A2) (A3) (A4) (A5) (A6) (A7) (A8) (A9) (B1) (B2) (B3) (B4) (B5) (B6) (B7) (B8) (B9) (B10) (B11) (B12) (B13) (B14) (B15) (B16) 

Dividend_Yield (A1) P 1                         

Flatrate (A2) P .020 1                        

Costs (A3) P -.073* -.142** 1 
 

                     

Restricted_Securitites (A4) P -.139** .034 .125** 1                      

Business_Related_Sec (A5) P .040 -.601** .350** -.064* 1                     

Unrealized_appreciation (A6) P .047 -.004 .302** .399** .031 1                    

Jensens_alpha_monthly (A7) P -.062* .011 -.010 -.030 -.017 .046 1                   

Jensens_alpha_monthly_ru n (A8) P -.177** -.005 -.042 -.108** -.087** -.087** -.043 1                  

Beta_Running (A9) P .070* -.018 -.070* -.186** -.004 -.072* .006 .333** 1                 

OMX_30 (B1) P -.055 -.032 -.391** -.101** -.069* -.303** -.030 .067* .120** 1                

Retail_Sales_Index (B2) P .071* .024 -.324** -.013 -.032 -.228** -.042 -.071* .134** .640** 1               

Personal_Disposable_Inco me(B3) P -.008 .000 .014 -.005 .005 -.116** -.039 -.131** .057 .205** .313** 1              

Households_Expenditure (B4) P .053 .029 -.323** -.007 -.003 -.182** -.039 -.032 .117** .593** .933** .001 1             

PPI (B5) P .003 .000 .007 .001 -.001 -.109** -.041 -.143** .060* .198** .309** .982** .001 1 
 

          

Export_Import (B6) P .119** .003 -.397** -.069* -.043 -.194** -.064* -.013 .134** .705** .850** .002 .905** .001 1           

Industrial_Production (B7) P -.037 .000 .027 .005 -.005 -.124** -.050 -.143** .053 .235** .280** .895** .000 .905** .000 1          

Labor_Cost (B8) P .017 .026 -.258** .008 -.011 -.159** -.036 -.041 .099** .490** .794** -.003 .845** .013 .742** .118** 1         

Money_Supply_M2 (B9) P .057* .049 -.249** .027 -.001 -.144** -.020 -.059* .103** .427** .911** .001 .962** .001 .797** .000 .849** 1        

Inköpschefsindex_PMI (B10) P .042 .000 .004 -.006 .006 -.087** -.033 -.148** .055 .143** .301** .959** .000 .962** .000 .797** -.057* .000 1       

CPI (B11) P -.162** .000 -.015 .010 -.011 -.047 -.002 .137** -.014 .135** -.049 -.164** .001 -.160** .003 -.122** .085** .001 -.299** 1      

CCI (B12) P -.198** -.022 -.106** -.023 .028 -.125** .013 .117** -.003 .486** -.039 .002 -.021 .000 .005 .000 -.130** -.181** .000 .000 1     

Barometerindikatorn (B13) P -.190** -.028 -.178** -.041 .018 -.130** -.023 .142** .010 .624** .054 -.012 .089** -.007 .201** .002 .002 -.102** -.064* .303** .840** 1    

Banks_Lending_Houses (B14) P -.054 -.022 -.237** .033 -.006 -.220** .061* -.058* .074* .410** .722** .000 .735** .001 .520** .000 .651** .784** .000 -.001 .033 -.036 1   

Unemployment (B15) P .010 .000 -.004 .000 -.001 -.066* -.009 -.094** .067* .137** .240** .760** .000 .735** .000 .520** -.120** .000 .784** -.138** .000 .012 .000 1  

BNP_Growth (B16) P -.143** -.021 -.052 -.003 .114** .026 -.045 .045 -.009 .289** -.106** -.031 -.027 -.031 .117** -.049 -.137** -.204** -.022 .017 .647** .736** -.226** .009 1 

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

*. Correlation is significant at  the 0.05 level (2-tailed) 

         Discount as dependent variable 

                            P= Pearson correlation 

OMX_small & OMX_all removed                                                                             
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Appendix 3. Regression Analysis on Raw Data 

Table 3-1 Stepwise Regression Testing 

Testing for a robust model with regression models on raw data 

Regression testing  Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8 Reg 9 Reg 10 Reg 11 Reg 12 Reg 13 

Dividend_Yield 1.686** 2.521** 2.27** 2.344** 2.033** 2.127** 2.368** 2.376** 2.467** 2.495** 2.594** 2.642** 2.610** 

 
(0.442) (0.444) (0.445) (0.442) (0.418) (0.418) (0.413) (0.413) (0.415) (0.415) (0.420) (0.424) (0.425) 

Flatrate 
 

-0.241** -0.241** -0.038** -0.192** -0.192** -0.168** -0.169** -0.166** -0.168** -0.177** -0.179** -0.176** 

  
(0.045) (0.044) (0.046) (0.051) (0.051) (0.050) (0.050) (0.050) (0.050) (0.050) (0.050) (0.050) 

Costs 
  

-3.207** -2.537** -3.559** -3.551** -2.486** -2.488** -2.499** -2.520** -2.558** -2.563** -2.537** 

   
(0.746) (0.710) (0.717) (0.714) (0.722) (0.722) (0.721) (0.721) (0.721) (0.721) (0.721) 

Restricted_Securitites 
   

0.376** 0.199** 0.201** 0.238** 0.237** 0.243** 0.242** 0.236** 0.236** 0.238** 

    
(0.033) (0.043) (0.042) (0.042) (0.042) (0.042) (0.042) (0.042) (0.042) (0.042) 

Business_Related_Securitites 
   

-0.241** -0.237** -0.206** -0.206** -0.202** -0.201** -0.206** -0.207** -0.204** 

     
(0.038) (0.038) (0.037) (0.037) (0.037) (0.037) (0.037) (0.038) (0.038) 

Jensens_alpha_monthly 
    

0.232** 0.251** 0.250** 0.244** 0.238** 0.245** 0.239** 0.237** 

      
(0.078) (0.077) (0.077) (0.077) (0.077) (0.077) (0.077) (0.077) 

OMX_30 
      

0.001** 0.001** 0.001** 0.002** 0.001** 0.001** 0.001** 

       
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Personal_Disposable_Income 
      

-0.390 -0.713 -0.617 -0.466 -0.303 -0.260 

        
(0.761) (0.773) (0.776) (0.782) (0.810) (0.811) 

Households_Expenditure 
       

1.36e-6* 1.55e-6* 7.93e-7 7.72e-7 5.96e-7 

         
(0.000) (0.000) (0.000) (0.000) (0.000) 

Industrial_Production 
         

-0.001 -0.001 -0.001 0.000 

          
(0.001) (0.001) (0.001) 0.001 

Inköpschefsindex_PMI 
          

0.003 0.003 0.004 

           
(0.002) (0.002) (0.003) 

Unemployment 
           

1.440 1.237 

            
(1.864) (1.872) 

BNP_Growth 
            

-0.502 

                          (0.441) 

VIF. Average 1.000 1.138 1.105 1.182 1.584 1.490 1.451 1.572 1.707 1.695 2.030 2.080 2.157 

VIF 1.000 2.276 3.315 4.727 7.920 8.938 10.160 12.573 15.365 16.954 22.327 24.956 28.046 

F-statistic 16.001 22.774 21.571 50.974 50.253 43.638 44.559 38.997 35.346 31.998 29.343 26.939 24.973 

R2 0.013 0.037 0.052 0.147 0.175 0.181 0.209 0.209 0.212 0.213 0.215 0.215 0.216 

R2 Adjusted 0.012 0.035 0.049 0.144 0.172 0.177 0.204 0.204 0.206 0.207 0.208 0.207 0.208 

N=1190                           

**. Significant at the 0.01 level 

   
 

 
 

      *. Significant at the 0.05 level  

  
  

   
  

      Standard error shown within brackets 

  

  
     

      Discount as dependent variable 
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Table 3-2  

Regression result for dividend yield with dummies for companies  

Dummy variables companies  Coefficient      

Industrivärden 0.037** F-statistic 71.85 

 

(0.002) Prob>F 0.000 

Investor 0.026** R2 0.354 

 

(0.002) R2 Adjusted 0.349 

Kinnevik 0.013** Root MSE 0.022 

 

(0.002) N=1190 

 
Lundbergsföretagen 0.016** 

  
 

(0.002) 

  Novestra 0.024** 

  
 

(0.002) 

  Ratos 0.046** 

  
 

(0.002) 

  Svolder 0.06** 

  
 

(0.002) 

  Traction 0.020** 

  
 

(0.002) 

  Öresund 0.04** 

  

 
(0.002) 

  Vertical intercept 0.005* 

    (0.002)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

      Dividend yield as dependent variable   

    

 

 

Table 3-3 

Regression result for cost with dummies for companies  

Dummy variables companies  Coefficient      

Industrivärden -0.006** F-statistic 410.13 

 

(0.001) Prob>F 0.000 

Investor -0.006** R2 0.7578 

 

(0.001) R2 Adjusted 0.7559 

Kinnevik -8.64e-4 Root MSE 0.007 

 

(0.001) N=1190 

 
Lundbergsföretagen -0.006** 

  
 

(0.001) 

  Novestra 0.002* 

  
 

(0.001) 

  Ratos -0.002* 

  
 

(0.001) 

  Svolder -0.002** 

  
 

(0.001) 

  Traction 0.041** 

  
 

(0.001) 

  Öresund -0.005** 

  

 
(0.001) 

  Vertical intercept 0.007 

    (7.14e-4)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

      Cost as dependent variable   
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Table 3-4 

Regression result for restricted securities with dummies for companies  

Dummy variables companies  Coefficient      

Industrivärden -0.602** F-statistic 682.23 

 

(0.019) Prob>F 0.000 

Investor -0.416** R2 0.8388 

 

(0.019) R2 Adjusted 0.8376 

Kinnevik -0.437** Root MSE 0.149 

 

(0.019) N=1190 

 
Lundbergsföretagen -0.296** 

  
 

(0.019) 

  Novestra 0.263** 

  
 

(0.019) 

  Ratos 0.342** 

  
 

(0.019) 

  Svolder -0.620** 

  
 

(0.019) 

  Traction -0.530** 

  
 

(0.019) 

  Öresund -0.539** 

  

 
(0.019) 

  Vertical intercept 0.620** 

    (0.013)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

     Restricted security as dependent variable  

    

 

 

Table 3-5  

Regression result for Jensen’s alpha with dummies for companies  

Dummy variables companies  Coefficient      

Industrivärden -0.017 F-statistic 0.430 

 

(0.018) Prob>F 0.9171 

Investor -0.007 R^2 0.003 

 

(0.018) R^2^Adjusted -0.004 

Kinnevik -0.024 Root MSE 0.139 

 

(0.018) N=1190 

 Lundbergsföretagen -0.015 

  
 

(0.018) 

  Novestra -0.010 

  
 

(0.018) 

  Ratos -0.021 

  
 

(0.018) 

  Svolder -0.012 

  
 

(0.018) 

  Traction -0.007 

  
 

(0.018) 

  Öresund -0.026 

  

 
(0.018) 

  Vertical intercept 0.017 

    (0.012)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

     Jensen’s alpha as dependent variable   
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Table 3-6 

 Regression result with months as dummies 

Independent variables Coefficient      

Dividend_Yield 2.601** F-statistic 17.96 

 

(0.39) Prob>F 0.000 

Costs -1.505* R2 0.1968 

 

(0.703) R2 Adjusted 0.1858 

Restricted_Securitites 0.404** Root MSE 0.36861 

 

(0.029) N=1190 

 
Jensens_alpha_monthly 0.256** 

  

 

(0.078) 

  
OMX_30 0.001** 

  

 

(1.13e-4) 

  
April -0.017 

  

 

(0.053) 

  
May -0.046 

  

 

(0.053) 

  
June -0.043 

  

 

(0.053) 

  
July -0.029 

  
 

(0.053) 

  August -0.021 

  
 

(0.053) 

  September -0.025 

  
 

(0.053) 

  October -0.029 

  
 

(0.053) 

  November -0.030 

  
 

(0.053) 

  December -0.017 

  

 
(0.053) 

  January -0.045 

  
 

(0.053) 

  February -0.022 

  
 

(0.053) 

  Vertical intercept -0.565** 

    (0.065)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

     March as reference point 

  Discount as dependent variable 
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Appendix 4. Regression Analysis on Mean Deviation Data 

Table 4-1     
 

Testing for a robust model with regression models on Mean Deviation Data 

 

 

 

 

Regression testing Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8 Reg 9 Reg 10 Reg 11 Reg 12 Reg 13 

Dividend_Yield -2.236** -2.235** -2.303** -2.682** -2.695** -2.604** -2.301** -2.361** -2.236** -2.138** -1.631** -1.639** -1.827** 

 
(0.315) (0.315) (0.314) (0.306) (0.307) (0.305) (0.295) (0.265) (0.264) (0.254) (0.236) (0.234) (0.233) 

Flatrate 
 

-0.023 -0.066 -0.017 0.02 0.18 0.082 0.054 0.116 0.113 0.068 0.066 0.142 

  
(0.099) (0.1) (0.097) (0.12) (0.12) (0.115) (0.103) (0.103) (0.099) (0.091) (0.09) (0.09) 

Costs 
  

-2.832** -1.79* -1.964 -1.943 1.834 0.274 -0.359 -1.01 -1.76* -1.702* -1.795* 

   
(0.926) (0.9) (0.961) (0.953) (0.993) (0.896) (0.896) (0.865) (0.798) (0.791) (0.781) 

Restricted_Securitites 
   

-0.44** -0.438** -0.43** -0.402** -0.405** -0.384** -0.392** -0.386** -0.381** -0.371** 

    
(0.047) (0.047) (0.047) (0.045) (0.04) (0.04) (0.039) (0.036) (0.035) (0.035) 

Business_Related_Securitites 
   

0.035 0.037 0.019 0.025 0.067 0.08 0.066 0.062 0.125* 

     
(0.066) (0.066) (0.063) (0.057) (0.057) (0.055) (0.05) (0.05) (0.051) 

Jensens_alpha_monthly 
    

0.219** 0.24** 0.261** 0.257** 0.271** 0.273** 0.275** 0.262** 

      
(0.049) (0.047) (0.042) (0.042) (0.040) (0.037) (0.037) (0.036) 

OMX_30 
      

0.001** 0.001** 0.001** 0.001** 0.001** 0.001** 0.001** 

       
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Personal_Disposable_Income 
      

0.025** 0.024** -0.003 0.094** 0.11** 0.106** 

        
(0.001) (0.01) (0.003) (0.07) (0.008) (0.008) 

Households_Expenditure 
       

-1.53e-6** -1.24e-6** -8.65e-6** -9.2e-7** -1.5e-6** 

         
(0.000) (0.000) (0.000) (0.000) (0.000) 

Industrial_Production 
         

9.28e-6** 2.57e-6* -4.15e-6 3.53e-6 

          
(0.000) (0.000) (0.000) (0) 

Inköpschefsindex_PMI 
          

-2.86e-6** -2.65e-6** -2.51e-6** 

           
(0.000) (0.000) (0.000) 

Unemployment 
           

-1.26e-6** -1.26e-8** 

            
(0.000) (0.000) 

BNP_Growth 
            

-1.105** 

                          (0.184) 

VIF Average 1 1 1.017 1032 1.328 1.278 1.299 1.179 1.404 2.192 6.261 6.766 6.460 

VIF 1 2 3.052 4.126 6.641 7.654 9.094 10.235 12.633 21.918 68.867 81.192 83.976 

F-statistic 50.549 25.281 20.089 38.309 30.683 29.339 41.144 80.67 75.797 83.192 108.555 103.521 100.471 

R2 0.041 0.041 0.048 0.115 0.115 0.130 0.196 0.353 0.366 0.414 0.503 0.513 0.526 

R2 adjusted 0.040 0.039 0.046 0.112 0.111 0.125 0.191 0.349 0.362 0.409 0.499 0.509 0.521 

N=1190                           

**. Significant at the 0.01 level 

   
 

 
 

      *. Significant at the 0.05 level  

  Standard error shown within brackets 

  

  

   

  

     Discount as dependent variable 
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Table 4-2 

 

Regression result mean deviation data with dummies for companies 

Independent variables Coefficient 

  
Dividend_Yield -2.248** F-statistic 61.15 

 

(0.238) Prob>F 0.000 

Restricted_Securitites -0.385** R2 0.454 

 

(0.036) R2 Adjusted 0.454 

Jensens_alpha_monthly 0.249** Root MSE 0.181 

 

(0.037) N=1190 

 OMX_30 0.001** 

  

 
(1.13e-4) 

  Households_Expenditure -1.86e-6** 

  

 

(3.18e-7) 

  Industrial_Production 7.79e-6** 

  

 

(4.09e-7) 

  BNP_Growth -1.268** 

  

 

(0.185) 

  Industrivärden -0.005 

  

 

(0.023) 

  Investor -0.006 

  

 

(0.023) 

  Kinnevik -0.020 

  

 

(0.023) 

  Lundbergsföretagen -0.005 

  
 

(0.023) 

  Novestra -8.85e-4 

  
 

(0.023) 

  Ratos 0.010 

  
 

(0.023) 

  Svolder -0.007 

  
 

(0.023) 

  Traction -3.27e-4 

  
 

(0.023) 

  Öresund -0.004 

  

 
(0.023) 

  Vertical intercept 0.002 

  
 

(0.016) 

  
**. Significant at the 0.01 level 

   *. Significant at the 0.05 level 

   Standard error shown within brackets 

  Bure Equity as a reference point 

                                                                                          Discount as dependent variable 
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Table 4-3  

Regression result Jensen’s alpha with months as dummies 

Independent variables Coefficient    

April -0.066** F-statistic 3.59 

 

(0.020) Prob>F 1.00E-04 

May -0.045* R^2 0.032 

 

(0.020) R^2^Adjusted 0.023 

June -0.026 Root MSE 0.137 

 

(0.020) N=1190 

 July 0.020 

  

 

(0.020) 

  August -0.022 

  

 

(0.020) 

  September -0.019 

  

 

(0.020) 

  October 0.005 

  

 

(0.020) 

  November -0.035 

  

 

(0.020) 

  December 0.005 

  

 
(0.020) 

  
January -0.002 

  

 

(0.020) 

  
February 0.018 

  
 

(0.020) 

  Vertical intercept 0.018 

    (0.014)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

       Standard error shown within brackets 

       March as a reference point  

 Jensens_alpha_monthly as dependent variable 

   

Table 4-4  

Regression result OMX 30 with months as dummies 

Independent variables Coefficient    

April -6.874 F-statistic 2.020 

 

(9.648) Prob>F 0.023 

May -12.316 R^2 0.018 

 

(9.648) R^2^Adjusted 0.0093 

June -19.004* Root MSE 66.407 

 

(9.648) N=1190 

 July -21.417* 

  

 

(9.648) 

  August -25.230** 

  

 

(9.648) 

  September -21.792* 

  

 

(9.648) 

  October -21.398* 

  

 

(9.648) 

  November -23.473* 

  

 

(9.648) 

  December -22.896* 

  

 
(9.648) 

  
January -6.957 

  

 

(9.648) 

  
February 0.986 

  
 

(9.648) 

  Vertical intercept 16.051 

    (6.999)     

**. Significant at the 0.01 level 

   *. Significant at the 0.05 level  

      Standard error shown within brackets 

     March as a reference point 

OMX_30 as dependent variable  
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