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Abstract 
This study examines the Swedish Stock Exchange during the time period of 1998-2016. 

Where the purpose is to investigate and compare five different investment strategies to 

see if these investment strategies can create excess return on their investments, after 

adjustment for risk. The investment strategies can be found on the internet, and be used 

after purchasing a smaller amount of money, therefore the results can be applied to all 

investors independent on their level of experience. The results for the different 

investment strategies are not clear, the different tests gives mixed results which leaves 

four of five hypothesis unanswered. However, there is one strategy that can be rejected, 

it can not beat the market, which is the Net-Nets strategy. In general, one could thus say 

that the investment strategies can create higher return compared to the market, but that 

these returns are random. Therefore, it requires a longer time period for the investor as 

well as higher risk, since one never knows when this large return will be given.  
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1 Introduction 

1.1 Background  

Imagine Ann, a 45 year old mother of two kids. She has a house, a car, and a partner 

living their everyday life. She has been working at the same job since she graduated and 

the only time she has been gone is when she had her maternity leave. She has no 

background in finance or investment, but she has heard that it is important to save 

money, especially for her retirement. Her hope is to find a way that makes it easy to 

invest, the only problem for Ann is that she does not know how to do it. So Ann, with 

this paper you will hopefully be one step closer to investing your money.  

 

By starting, there are options for investing money. Ann can put the money under the 

mattress, but this will not result in any return which implies that when times goes by 

and inflation changes the saved money will be worth less (Greenblatt, 2011). The risk 

for doing this is very low since Ann cannot lose any money, however she cannot gain 

any either.  

 

Another alternative for Ann is to invest in different kinds of bonds, that is securities that 

are issued in connection with a borrowing institution (Bodie, Kane & Marcus, 2014). 

For example, government bonds, which are handed out from the government and will 

yield a small return for every year. When the time for the bond expires, the money will 

be paid back (Greenblatt, 2011). Here the risk is low, in fact this is considered to be a 

starting point to estimate the risk-free rate (Damodaran, 2012). This since one know 

when investing the money what return one will receive and that the money will be paid 

back when the bond expires. However, it also limits the possibilities for increased 

returns.  

 

Since Ann has a lack of experience from saving money one can argue for that index 

funds would suit her best. The funds will probably have quite low management fees and 

Ann can expect the same return as the market provides. The risk here is although higher 

compared to the earlier options, but since one also have the opportunity to gain higher 
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return one is assumed to be compensated for this extra risk (Greenblatt, 2011). 

However, a potential problem with index funds may be that an investor cannot make 

any decisions regarding which companies to include or exclude in the funds. The list 

can be long but for example some investors may wish to include value stocks instead of 

growth stocks (Lakonishok, Shleifer & Vishny, 1994), include smaller companies 

instead of larger companies (Fama & French, 1993), include companies with higher 

earnings yield and higher return on capital (Greenblatt, 2011), include undervalued 

stocks (Sing & Kaur, 2014), include companies with higher dividend yields (Da Silva, 

2011), or include companies that have paid out dividends during several years (Graham, 

2005[1949]). Finding an index fund that meets one's requirements might be difficult, 

leading to the next alternative.  

 

One option for Ann is to create a portfolio with different stocks selected by herself. 

While doing so Ann will have the opportunity to decide based on her own opinions 

which companies to include in the portfolio and which to exclude. However, to 

compose a portfolio might be difficult. The higher risk one takes, the higher return can 

be expected, but there is also higher risk for losing money. Therefore, it is optimal to 

build a portfolio that is well diversified, this means spread the risks, for example by 

holding stocks on different markets (Bodie, Kane, & Marcus, 2014). To facilitate, Ann 

can invest according to an investment strategy that meets her opinions. Many different 

investment strategies are developed in order to help people invest their money. Some of 

these are more complex and requires more time than others, but many of them can 

easily be found on the internet on different websites. Therefore, the investment 

strategies that will be used through this study are well-known, easy to follow, and are 

available on internet for a smaller amount of money, which is assumed to be beneficial 

for Ann and help her invest her money. Besides, the different investment strategies take 

into account some of the possible choices an investor may want to make when it comes 

to which companies to include or exclude in the portfolios. Based on the above, the 

chosen investment strategies are The Magic Formula, Dogs of the Dow, Graham 

Screener, Net-Nets, and Piotroski’s F_SCORE. 

 

That being said, the last alternative can be argued as the most interest option for Ann. 

Besides, since Ann is a full time working mother her time is limited. She does not have 

time to overwatch her investments daily. She is more interested in finding an investment 
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alternative that can fend for oneself and needs little management from her side. It 

therefore seems reasonable to state Ann as a defensive investor who only oversees her 

investment once a year. Some of the strategies expresses that the portfolios should only 

be rebalanced once a year and the more times the portfolios are transformed, the higher 

the transaction costs. Based on the above, different investment strategies will be 

evaluated to hopefully reach a conclusion if investment strategies can help Ann save 

money in a profitable way.  

1.2 Problem Discussion  

Let us have Ann in mind when looking at how the investment strategies perform. When 

invest one will gain return based on how well the investment perform. The objective for 

investment strategies is to gain excess return. Excess return can be defined as the 

distinction between actual rate of return on a risky asset and the risk-free rate in any 

particular period (Bodie, Kane & Marcus, 2014).  

 

One could think that if it is just as easy as choosing an investment strategy, which is 

available for everyone, why are not more people successful with their investments. To 

answer this, one must understand the market function. This is partly explained by Fama 

(1970) who enlighten us with the understanding of an efficient market, that is a market 

that will correct itself. Thus, the market is believed to fully reflect all the available 

information, hence, the information is assumed to be reflected in the prices of the stocks 

which would then indicate that a market is efficient. This would also suggest that the 

market in all times will be priced correctly and thus an investor could not find any 

bargain stocks, stocks that are undervalued and no patterns can be spotted, hence the 

market is a fair market. Therefore, it should not be possible to outperform the overall 

market and gain higher return by using different investment strategies or methods. This 

would also indicate that if anyone could predict how the stocks are moving, to spot 

patterns or to find undervalued stocks then the market would be inefficient (Bodie, 

Kane & Marcus, 2014).  

 

However, anomalies can be seen in the market. An anomaly is described as a deviation 

from the natural, that is an extraordinary situation. Anomalies will create possibilities 

for the investor to beat the market, when anomalies arise one could use this inefficiency 

of the market and gain excess return without taking extra risk (Malkiel, 2003). This 
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indicate that the market is not efficient all the time. The adaptive market hypothesis, 

AMH, is a mixture of the Efficient Market Hypothesis together with the behavioral 

finance (Lo, 2004). According to AMH, the market is believed to change depending on 

the demand and supply. When there are many people who want to invest in one 

particularly stock the demand will go up while the supply is still the same, but this will 

increase the price of the stock. If, however the stock is unattractive the demand will go 

down and thus the price will decrease. The stock can at both of these times be worth the 

same but since the demand is different one can buy the stock at a bargain price, 

indicating that the market is not efficient all the time (Lo, 2004). This is partly the idéa 

of using different investment strategies, if the market is not fully efficient there are 

possibilities that one might gain higher return compared to less riskier options.  

 

As one probably understood by now, risk is an important factor when it comes to 

investing money. How much risk to take will depend on how risk averse one are. When 

looking at different investment strategies that are available on the market different 

levels of risk will be present, this since some strategies have demands that can exclude 

companies that are riskier than others (Damodaran, 2012). The portfolio's expected 

return is based on what level of risk that investment strategy suggests. The risk premium 

can be defined as the expected value of the excess return, and the standard deviation of 

the excess return is one way to measure the risk. One can decrease the exposure to risk 

by presenting a portfolio that is well diversified (Markowitz, 1952; Bodie, Kane & 

Marcus, 2014). If an investor diversifies the portfolio well this would indicate a 

portfolio which is only exposed to the market risk, which is the risk that one cannot 

diversify away (Damodaran, 2012). However, a problem might be that since the 

portfolio selection will be based upon the criterias for each investment strategy an 

optimal portfolio selection might not be possible. Whether one wants it or not the 

possibility is quite high that the investment strategies will have some nonsystematic 

risk, that is they will not be fully diversified. One solution is to add more stocks to the 

portfolio. When doing so the chances of increasing the diversification and decreasing 

the nonsystematic risk will enhance. However, one cannot simply just add stock after 

stock, depending on the covariance between the stocks the effectiveness of including 

more stocks will affect the diversification positively or negatively (Markowitz, 1952; 

Bodie, Kane & Marcus, 2014).  
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Another problem here is the fact that investment strategies only have implicit risk, the 

risk is never visible however one always knows that it is there (Osmont et al, 2017). 

Therefore, when the investment strategies are compared to index one cannot simply just 

compare the different returns and after that state if the strategies create higher return or 

not. Instead it is important to risk-adjust the return of the investment strategies since 

they are exposed to higher risk and are expected to create higher return. However, the 

market index follows the market and does not need to be risk-adjusted, and in this study 

performing over the index will be equated with beating the market.  

 

Based on the above illustrations, it would be interesting to see how these five chosen 

investments strategies will perform on a market that is believed to be efficient but also 

seems to have anomalies, which suggests that the market is inefficient at least at 

sometimes. This since investing according to an investment strategy is perceived to be 

the most interest alternativ for an investor like Ann.  

1.3 Purpose and Framing of a Question 

The purpose of this paper is to investigate and compare five different investment 

strategies, The Magic Formula, Dogs of the Dow, Graham Screener, Net-Nets, and 

Piotroski’s F_SCORE, to see if investment strategies can create excess return on their 

investments compared to a chosen index, after adjustment for risk.  

 

The purpose leads to the question: Can the five chosen investment strategies beat the 

market and create excess return after risk adjustment?  

1.4 Contribution 

This paper contributes to existing research about investment strategies ability to yield 

excess return with updated results that include five different investment strategies. 

Earlier studies investigate only one or two different investment strategies, here five 

investment strategies that are easily available for individuals will be investigated for the 

time period and sample.  

 

Besides, this research is based on several different tests that take risk into account, 

which is something missing from many other similar studies and something that 
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therefore needs further investigation. If the strategies return not are risk-adjusted the 

results would not be as trustworthy and would not give a good reflection of the reality. 

Therefore, the risk-adjustment is crucial and important in this study in order to get 

results that can be used. In addition, there seems to be a lack of similar studies in the 

Swedish stock market that compare these five investment strategies and that investigate 

each strategy more consistently with more types of analysis methods and calculations 

that take risk into account. 

1.5 Delimitations 

Some delimitations are needed for the study to be manageable based on available 

resources and the time frame of the study. First, the study only examines the Swedish 

stock market. There are several different stock markets in the world that could have 

been studied and compared. However, since the study is aimed at private individuals 

and will mainly be available to Swedish private persons, the Swedish market is 

considered the most relevant. In addition, there seems to be a lack of similar studies in 

the Swedish stock market.  

 

Second, the time period is limited to between 1998 and 2016. This limitation depends 

largely on for which years sufficient data were available to be able to complete the 

study. For example, Fama and French factors were only available to 2016, and before 

1998 a lot of data were missing for several companies. However, within this time period 

one could spot times of both booms and recessions as well as the financial crisis starting 

in 2007. An even longer time period may have given even safer results, but due to 

availability of data this time period was considered sufficient. By studying the 

investment strategies for a longer time it would be interesting to see if any of the 

investment strategies can perform better or worse when the market changes. Perhaps 

some of the strategies will be very successful right after a recession and other strategies 

will perhaps yield higher returns in stable boom periods. These patterns are easier to 

observe when looking over a longer time period.  

 

Third, there are several investment strategies that can be investigated. However, there is 

a lack of resources to be able to examine everyone. This study investigate five different 

investment strategies that can easily be found on internet for a smaller amount of 

money. Besides, the target group are people with no financial background and limited 
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time. These investment strategies need little management time and are easy to use. 

Given the fact that the investors might have limited time, the portfolios will be 

recalculated once a year. This means build a portfolio and hold it for one year, after that 

year the portfolio will be rebalanced according to each investment strategy. Indicating 

that the investor only has to purchase the information of the investment strategy once 

every year.  

 

At last, risk is central in this study. In order to get fairer results, the returns need to be 

adjusted for risk. If this is not done one could easily miss judge the results and state 

something that is not quite the truth. Therefore, it is important to make these 

adjustments. There are several different ways to examine this, here some methods that 

fit this study have been selected. The results will therefore be presented in different 

ways with different methods of risk adjustment and with regressions of Jensen's alpha, 

CAPM, and Fama and French Three-Factor model. The chosen methods are deemed to 

be used to fulfill the purpose of the study. Aware that there are other ways to investigate 

this, but due to time and resources, the study has been limited to these methods.  

 

 

 

 

 

 

 

 

 

 

 

 



  
 

8 

2 Theories & Strategies 

2.1 Capital Asset Pricing Model 

The capital asset pricing model, more known as CAPM, was presented and published in 

1964 by William Sharpe, John Lintner and Jan Mossin (Bodie, Kane & Marcus, 2014). 

The model determines the expected return of the investment from both the risk-free 

investment and the risk that the market portfolio will add. An investor can then by itself 

determine how much weight one will put in the risk-free investment and in the market 

portfolio, depending on how risk averse one are, and this will have a reflection in the 

expected return. The market risk will be determined by the risk premium, that is the 

premium of investing in the riskier market portfolio, where the beta measures the added 

risk a new investment gives the market portfolio (Damodaran, 2012). Indicating that 

CAPM is calculated as following: 

 

E(Ri) = Rf+ ßi[E(Rm) - Rf] 

where: 

E(Ri) = Expected return on asset i  

Rf = Risk-free rate  

E(Rm) = Expected return on market portfolio   

ßi = Beta of asset i  

(Damodaran, 2012)  

 

The model assumes that all assets are traded, that there are no transaction costs, and that 

investments are infinitely divisible, that is one can buy any portion of a unit of the asset. 

Further it assumes that everyone has entrance to the same information and that no 

investors can find over- or undervalued assets. These assumptions allow investors to 

diversify without additional cost. At the limit, the portfolio will include every traded 

asset in the market, which is the reason it is called the market portfolio (Damodaran, 

2012).  

2.2 Portfolio Theory  

To calculate the expected return for different investment strategies the level of risk will 

play an important role. Risk can be measured in different ways where one common 
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measurement is beta, which is used in the CAPM model (Damodaran, 2012). A beta 

larger than one will indicate that the stock is riskier than the market, and a beta smaller 

than one is less risky than the market. Another way to measure risk is by the standard 

deviation, 𝝈, which later also will be referred to as variance, where risk is defined as; 

the possibility that an investments return will differ from the expected return (Bodie, 

Kane & Marcus, 2014).  

 

Markowitz (1952) states that there is a rule which implies that an investor should 

diversify but also maximize the expected return. Hence, one should diversify among the 

chosen securities to maximize the expected return. The assumption is that there is a 

portfolio which can provide both maximum expected return and minimum variance. 

However, diversification cannot reduce all variance, and the portfolio with the highest 

expected return is necessarily not the one with the lowest variance. However, there is a 

rate where an investor can increase the expected return by increasing the variance, 

hence, also reducing the variance to decrease the expected return (Markowitz, 1952). 

 

Markowitz results lead to the formation of the Markowitz portfolio optimization model. 

Here all the individual stocks lie behind the efficient frontier, indicating the power of 

diversification. The different compositions of the stocks are represented in the efficient 

frontier, and the optimal portfolio to invest in will be the one which tangents with the 

Capital Allocation Line, CAL (Bodie, Kane & Marcus, 2014).  

 

 
Figure 1. The efficient frontier of risky assets with the optimal CAL starting form the risk-free 

rate. P is the portfolio which yields the highest expected return given the lowest variance.  
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The model implies that diversification is necessarily but it should be the right kind of 

diversification with the right reasons. Diversification is not solely depending on the 

number of different stocks in the portfolio. A portfolio with sixty different car 

companies as an example is not as diversified as a portfolio which includes both car 

companies, public utility, mining, and manufacturing etc. The answer for this is that in 

general companies in the same industry would perform poorly at the same times, since 

they will have a high covariance among themselves. To solve this, diversification across 

industries especially within different economic characteristics will have a lower 

covariance and will then provide us with the right kind of diversification (Markowitz, 

1952).  

 

A portfolio which is well diversified will only be exposed to the market risk, this risk 

cannot be reducerade. Which implies that a portfolio which is poorly diversified would 

be exposed to both the market risk and the non-systematic risk (Bodie, Kane & Marcus, 

2014).  

 
Figure 2. Total risk = market risk + company specific risk. When n increases company specific 

risk goes toward zero. Indicating that a diversified portfolio only consists of market risk.  
 

The number of shares in the portfolio will play a part in deciding how diversified the 

portfolio is, since if n increases the non-systematic risk will decrease and the total risk 

will then only be the market risk (Bodie, Kane & Marcus, 2014). However, as pointed 

out earlier the covariance between the shares will also determine how many stocks that 

needs to be included for the portfolio to only consists of the market risk (Markowitz, 

1952).  
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2.3 Efficient Market Hypothesis 

The principal role of the capital markets is distribution of ownership of the capital 

stocks. One can say that the ideal market is a market where prices provide exact signals 

for resource allocation, which means a market where investors can choose which 

company they want to invest in and companies can make good decisions under the 

assumption that the prices of the securities fully reflect all available information at any 

time. A market where the prices fully reflect all the available information at all time is 

said to be “efficient”. This hypothesis is called the Efficient Market Hypothesis, EMH 

(Fama, 1970).  

 

There are various theories of efficient markets. First, fair game model represent that as 

present prices reflect all new information, investors that trade at current market prices 

gain a return consistent with risk. Competition between different price-sensitive and 

profit-maximizing investors adapt prices fast to new information, so no investor can 

forecast the information or market pattern. Second, submartingale is a fair game model 

which says that the future prices are expected to be greater compared to the prices from 

the current period. This means that the understanding of earlier events will not help to 

predict future prices. Trading rules that are based on information that already exist 

cannot be a tool for investors to earn above average risk adjusted profit. Third, the 

random walk model assert that changes in stock prices are independent of each other, 

have the same distribution, and that movements or trends cannot help investors to 

predict future movements and that it is not a possibility to perform better than the 

market without taking extra risk (Naseer & bin Tariq, 2015). This means that the odds 

are the same every time, regardless the prices or the earlier patterns (Brealey, Myers & 

Allen, 2017). The explanation for this is based on that all information that can be used 

in order to predict the future performance of a stock are already reflected in the stock 

price. If some information suggests that a stock is underpriced and consequently offers 

an opportunity to earn a profit, investors will buy the stock which leads to that the price 

will rise to a fair level. At this fair level, only rates of return proportional to the risk of 

the stock can be expected. However, if the stock prices immediately are at fair levels, 

given all accessible information, the stock prices are expected to decrease or increase 

merely in response to new information. This new information must be unpredictable, 

otherwise the information would be a part of today´s information. Thus, changes in 
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stock prices because of new information must also move unpredictably (Bodie, Kane & 

Marcus, 2014).  

 

If one can predict stock price movements, that will be evidence of stock market 

inefficiency. This because it will indicate that all information that are available was not 

reflected in the stock price (Bodie, Kane & Marcus, 2014). This logic can be viewed 

important because if past price changes could be used in order to forecast future changes 

in stock price, investors could make profits in an easy way. However, there are no free 

lunches in competitive markets. This because, as mentioned above, prices will adjust 

immediately when investors try to take advantage of information in past prices (Brealey, 

Myers & Allen, 2017).  

 

What Fama (1970) means by the efficient market model is that security prices fully 

reflect all available information at any time. Even if this model stands up rather well it 

is an extreme null hypothesis and therefore, the hypothesis is not expected to be literally 

true. The division of the tests into strong, semi-strong and weak form will serve the 

purpose of permit us to precise the level of information at which the hypothesis breaks 

down. The different tests that have been made show no important proof against the 

hypothesis in the semi-strong and weak form, and just limited evidence against the 

strong form of the hypothesis (Fama, 1970). The weak-form of efficient market 

hypothesis imply that the stock prices reflect all information that are contained in the 

register of past prices (Brealey, Myers & Allen, 2017). This means information that can 

be obtained by investigate market trading data, for instance trading volume, past prices 

or short interest (Bodie, Kane & Marcus, 2014). In this case, it is unplayable to make 

consistently superior profits by examine past returns (Brealey, Myers & Allen, 2017). 

The majority of tests are made about the weak form and the results are strongly in 

support (Fama, 1970).  

 

The semi-strong-form of efficient market hypothesis imply that the stock prices reflect 

all public information and not just past prices (Brealey, Myers & Allen, 2017). For 

instance, information about the quality of management, earning forecasts, balance sheet 

composition and accounting practices (Bodie, Kane & Marcus, 2014). In case of a semi-

strong market, the prices will adjust direct to public information (Brealey, Myers & 

Allen, 2017). Tests have found that the information in stock splits regarding the 
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company's future dividend payments is on average completely reflected in the value of a 

split share at the time of the split (Fama, 1970).  

 

The strong-form of efficient market hypothesis imply that the stock prices reflect all 

information than can be obtained by the painstaking analyses of the economy and the 

company (Brealey, Myers & Allen, 2017). Even information that only are available for 

company insiders (Bodie, Kane & Marcus, 2014). When it comes to strong-form tests, 

they are about whether investors have monopolistic access to information that are 

relevant for price formation. One cannot expect this extreme model to be a precise 

description of the world, instead this will be seen as a benchmark against which 

differences from market efficiency can be reviewed. Studies have observed two 

deviations. First, experts on major security exchanges have monopolistic entry to 

information on unexecuted restricted orders and this information is used to create 

trading profits. Second, corporate insiders have often monopolistic entry to information 

about their companies (Fama, 1970).  

2.4 Three-Factor Model  

Fama and French have developed a Three-Factor model that is designed to describe 

stock returns. The traditional CAPM use only one variable, RM-RF, to depict the 

returns (Grauer & Janmaat, 2009). Unlike CAPM, Fama and French Three-Factor 

model captures the relation between size, market return and book-to-market equity ratio 

(B/M): 

 
In the formula, Rit is the return on portfolio i for time t, RFt is the risk-free return, RMt is 

the return on market portfolio, SMBt is the difference between the returns on diversified 

portfolios of small stocks and big stocks, HMLt is the differential between the returns on 

diversified portfolios of high and low B/M stocks, and eit is the zero-mean residual. If 

the factor exposures si, hi, and bi capture all variation in expected returns, the intercept ai 

is zero for all portfolios (Fama & French, 2015). 

 

Studies have found that the intercept in the three-factor model generally differs from 

zero (Fama & French, 1992; Novy-Marx, 2013; Titman, Wei and Xie, 2004). Motivated 
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by the evidence, Fama and French added two other factors to the model, a profitability 

factor and an investment factor. The extension of the Three-Factor model resulted in a 

Five-Factor model:  

 
Except the above explanations of the formula, RMWt is the differential between the 

returns on diversified portfolios of stocks with robust and weak profitability, and CMAt 

is the differential between the returns on diversified portfolios of the stocks of low and 

high investment firms, which are called conservative and aggressive (Fama & French, 

2015). Except for accruals, the Five-Factor model improves the description of average 

returns of the Fama & French Three-Factor model (Fama & French, 2016). However, if 

the factor exposures capture all variation in expected returns, the intercept iis zero for 

all portfolios (Fama & French, 2015). Even for the Five-Factor model the intercepts 

differ from zero which indicate that neither the Five-Factor model or the Three-Factor 

model explains all variation in expected returns (Fama & French, 2015; Fama & French, 

2016).  

2.5 Investment Strategies 

There are several different investment strategies. Here, the five chosen investment 

strategies presented in the problem discussion will be introduced. The actual 

methodology for how to use the different strategies will be presented in detail in the 

method section 4.5.  

2.5.1 The Magic Formula 

The Magic Formula, grounded by Joel Greenblatt, tries to find good companies at 

bargain prices. This investment strategy seeks to create a portfolio with high earnings 

yield and high return on capital. With high earnings yield means high return relative to 

the price, and with high return on capital means a company whose stores/factories earn 

a lot of money relative to what it costs to build them. Different stocks are compared to 

each other in order to determine what is considered to be high values. This means that 

the formula help us to systematically find companies that are better than average and 

that one can buy for prices that are under average (Greenblatt, 2011).  
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The logic behind this strategy is that companies that can achieve high return on capital 

also have a possibility to invest the gain in order to get further high return. The 

possibility to achieve high return on capital can also contribute to a high profit growth. 

It is likely that companies that have succeeded in achieving a high return on capital have 

a special competitive advantage. This special advantage prevents the competitors from 

destroy the possibility to make profits above the average. Companies with no special 

advantages will probably make profits equal to or below average. If there is no 

characteristic feature of the company's operations it is easy for someone else to start 

competing activities. The Magic Formula excludes companies with moderate or bad 

return on capital and start with a group of companies that have high return on capital in 

comparison to other companies. Therefore, The Magic Formula only choose companies 

that, in comparison, have high earnings yield (Greenblatt, 2011).  

2.5.1.1 Potential Weaknesses  

When invest according to The Magic Formula it may be good to be aware of the fact 

that the results can be spectacular when a computer system is used to select stocks, but 

when the results should be put into reality difficulties can arise (Greenblatt, 2000). 

Some argue that an investor could not use the formula to beat the market because the 

stocks that are selected in The Magic Formula are too illiquid and small (Carlisle, 

2014). It is difficult for the majority to buy those small stocks. In small companies, 

there is usually only a very limited supply of shares on the market and already at 

moderate demand can the share price increase. Consequently, The Magic Formula can 

be seen to perform higher on paper than in reality. With larger companies, individual 

investors can buy a reasonable number of shares without the prices shouring 

(Greenblatt, 2011).  

 

Furthermore, some researcher assert that the formula might not work as well as in the 

test period since it is a result of data mining. Data mining is the repeated investigation 

of a data set to reveal a relation that only exists coincidentally, and will probably not 

continue outside the data set. Critics indicate that Greenblatt tried several different 

factors and combinations of factors before he found one that beat the market. Thereafter 

he retroactively suited an explanation to those factors, which resulted in The Magic 

Formula (Carlisle, 2014).  
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Something all chosen investment strategies have in common is the fact that one need a 

long investment horizon. The problem is that the successes come occasionally. During 

short periods, the strategies might seem to perform lower than expected or not at all. 

Many investors do not want to wait that long. However, if the investment strategies 

worked all the time, everyone should probably use it. If all use the strategies, they 

would probably stop working (Greenblatt, 2011).   

2.5.1.2 Previous Research  

Despite the limitations of the model, several studies have been made that show that The 

Magic Formula can yield higher return compared to the market. In table 1, a selection of 

studies that investigate the Magic Formula is presented. 

 

Authors Published Market Years Sample Index Result Method Significant 

Davydov, 

Tikkanen & Äijö 
2016 Finland 1991-

2013 
2234 OMXH CAP 

GI 
Mixed 

results 
Sharpe ratio/ 
Ledoit-Wolf/ 
Sortino ratio/ 
Carhart four-

factor model 

Yes 

Geyfman, Wimmer 

& Rada 
2016 U.S 2007-

2014 
3605 S&P 500 Excess 

return 
Fixed effects 

(FE) 

regression 

Yes/No 

Greenblatt 2011 U.S 1988-

2004 
3500 S&P 500 Mixed 

results 
Compare 

returns 
Unspecified 

Larkin 2009 U.S 1998-

2006 
3631 Unspecified Excess 

return 
T-test Yes/No 

Sareewiwatthana 2011 Thailand 1996-

2010 
Unspecified Unspecified Excess 

return 
T-test Yes 

Table 1. Previous research The Magic Formula. More information about the different methods 

and results can be found in each study.  
 

Greenblatt (2011) have been investigated the formula several times. In his study, with a 

sample of 3500 (the largest companies) from the U.S market, he found that The Magic 

Formula can beat the market and yield average return around three times the market. 

His findings also show that the formula cannot beat the market all the time. There are 

years and months when the formula give average return lower than the market. The 

results were the same when Greenblatt studied the 2500 largest companies. These 
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companies were divided into groups of 250. The 250 companies with the lowest score 

according to The Magic Formula formed one group and so on. The average annual 

return turned out to fall in line with the group number, which indicate that by following 

The Magic Formula and invest in the companies with lower score an investor might 

gain excess return. Once again Greenblatt find that the formula might not work all the 

time. The Magic Formula performed lower compared to the market average during five 

of twelve months. Measured in full-year, The Magic Formula failed to beat the market 

average about every four years. In one of six test periods, The Magic Formula 

performed lower for more than two consecutive years, and during the 17 years there 

were also some periods where the formula performed lower than the index for three 

consecutive years. Despite the varying results, the studies show that The Magic Formula 

works in the long run. Not for any three-year period of the 17 years money was lost 

using the formula. During 169 test periods, The Magic Formula yield as lowest eleven 

percent in return. The lowest result over a three-year period for the stock index was 

minus 46 percent. Based on the results, Greenblatt concludes that, on average, The 

Magic Formula yield a higher result to lower risk compared to the stock market. 

 

Another study made by Davydov, Tikkanen, and Äijö (2016) studied The Magic 

Formula in comparison with other value investment strategies on the Finnish stock 

market between 1991-2013. In this study risk is taken into account and they use the 

risk-adjusted measure Sharpe ratio. They found evidence for that The Magic Formula 

outperformed the market and yield a small excess return. They also found evidence for 

that all tested value investment strategies outperformed the market. They therefore 

conclude that the superiority of The Magic Formula is not supported in this small 

market environment. However, sometimes The Magic Formula outperformed other 

value strategies, particularly during bull market periods. Based on their results, they 

propose a developed Magic Formula that also uses cash-flow-to-price as a criterion 

when forming portfolios.  

 

Sareewiwatthana (2011) made a study about different rules to select stocks and tested if 

value could be added to the investment portfolio in the Securities Exchange of Thailand 

during 15 years. The results showed that when screening rules from The Magic Formula 

were used to test the performance of stocks, the portfolios significantly beat the market. 

There are some shortcomings in this study that can question the result. The data used in 
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the study is limited because of the thin and small characteristics of the Securities 

Exchange of Thailand. Further, the study does not include any risk factors. This means 

that the results can be perverted because of different levels of risk.  

 

Geyfman, Wimmer, and Rada (2016) studied differences in the performance of large 

value stocks based on investment strategies between 2007-2014 in the U.S market. They 

focused on large value stocks, unlike other studies that have made similar tests on small 

firms. They found that financially strong firms selected by The Magic Formula 

outperformed the market. They also found that the stocks selected by this investment 

strategy beat the performance of lower book-to-value (growth) stocks, indicating that 

investors that are seeking for returns above average should concentrate on investing in 

value stocks. By using a variety of indicators, including return volatility and market 

beta, the authors showed that the chosen value stocks were not riskier compared to 

growth stocks.  

 

The last study, made by Larkin (2009), tested value investment strategies against a 

value-weighted market portfolio between 1998-2006 in U.S. The results indicate that 

The Magic Formula, together with all tested value strategies, yield higher average 

returns compared to the market portfolio. However, The Magic Formula stands out 

since the formula shows no three or five year periods of negative returns and only seven 

three year and two five year periods of underperformance compared to the market.  

2.5.2 Dogs of the Dow  

This strategy is a value-oriented investment strategy which was first presented by John 

Slatter in 1988. The strategy was then widely used by both Barry, O’Higgins and 

Downes (Da Silva, 2001). The strategy has been promoting its huge interest for 

investors while making investment decisions. Since it has been used a lot there has also 

arises different versions of the Dogs of the Dow strategy, here after also referred to as 

DoD. One thing they all do have in common is that they look at the highest yielding 

stocks in the Dow Jones index at the end of each calendar year and invest equal amount 

of dollars in them. After one year, the portfolio is overlooked and rebalanced to make 

sure all shares are equally hold as well as updating the investments to the new best DoD 

stocks. Some of the most popular versions of the DoD is to select the top 10 highest 
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stocks on the 30 DJIA, while others use the highest yielding stocks, the second highest 

yielding stocks or the top five highest yielding stocks (Da Silva, 2001).  

 

The logic behind the strategy is that investor overacts negatively when negative 

financial news arises for the company and overreacts positively to positive financial 

news. When the market later adjust for these overreactions value stocks will, that is 

DoD stocks, outperform the growth stocks (Visscher & Filbeck, 2003). Another idea is 

that since the dividends yield can be used as a popularity indicator for different 

investors, when one buys the stock when it is out of favor it is said to be a bargain, that 

is a stock that will beat the market (Da Silva, 2001). A third theoretical logic behind the 

strategy is presented by Fama and French (1992), corporations will strive to maintain a 

dividend payout which is stable, to avoid sending out negative financial news. Since the 

market capitalization and book-to-market equity is said to explain observed stock 

returns. The price-to-earning, book-to-market equity as well as dividend yield are all 

different scaled versions of a firm's stock price. Leading to that the DoD strategy are 

capturing the information compound in the dividend yield.  

2.5.2.1 Potential Weaknesses 

One potential weakness with Dogs of the Dow is that the strategy has obsoleted 

(Malkiel, 2003). The strategy does not seem to handle the complexity in the new 

efficient market and the excess return that some investors experience is rather built on 

luck and the empirical evidence breaths of different anomalies which challenge the 

efficient market. Malkiel (2003) explained that looking at different stock yields only 40 

percent of the variance can explain the future of the stock markets. Which gives little 

room for the DoD strategy to work. He also states that this DoD strategy has not been 

working and that when the model was brought to the market and funds was created for 

investors to purchase accordingly the strategy beat the market some years but also 

underperformed many years as well. Leading to that the strategy is rather built on that 

the investors are lucky one year and the next year they have lost their luck which 

heavily criticism the logic behind the strategy since it is believed to always perform 

higher than the market. 

 

Another weakness may arise when investigating in a smaller market. As seen in Rinne 

& Vähämaa (2011), when the market is smaller the portfolio of companies selected by 
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the investment strategy will be a bigger part of the whole market and thus also more 

similar to the market portfolio. Leading to the expectation that the portfolios 

performance would be very similar to the markets return.  

2.5.2.2 Previous Research 

Several studies have been made that study the Dogs of the Dow investment strategy. 

The studies show that despite the limitations that can occur, the investment strategy can 

yield higher return than index. Table 2 shows a summary of some studies made about 

the Dogs of the Dow.  

 

Authors Published Market Years Sample Index Result Method Significant 

Rinne & 

Vähämaa  
2011 Finland 1988  

- 

2008 

200 NASDAQOMX 
Helsinki Stock 

Exchange 

Mixed Market-adjusted 

return 
Modigliani-

squared 

adjustment  
Three-factor 

model adjusted 

return  

Yes/No 

Da Silva 2001 Latin 

America 
1994  

- 

1999 

50 Index for each 

examined country 
Mixed Sharpe Index Yes/No 

Visscher & 

Filbeck 
2003 Canada 1987  

- 

1997 

100 Toronto 35 and 

TSE 300 
Excess 

return  
T-test  

Sharpe ratio 
Treynor  

Yes 

McQueen & 

Shields & 

Thorley 

1997 USA 1946 
- 

1995 

490 DJIA 30 Mixed Sharpe ratio 
Risk and 

transaction cost 

adjusted  

Yes/No 

Domian & 

Louton & 

Mossman  

1998 USA 1964  
- 

1997 

330 S&P 500  Mixed T-test  
AAR 

CAAR 

Yes/No 

Table 2. Previous research Dogs of the Dow. More information about the different methods and 

results can be found in each study.  

 

In 1997 McQueen, Shields, and Thorley presented a study which compared the return of 

the top ten stocks on DJIA 30 with the whole index. They found that the top ten stock 

created excess return compared to the index. However, they also stated that these top ten 

stocks are higher in risk since they are less diversified and also have higher standard 
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deviation, there is also higher transaction cost for renewing the portfolio every year 

consequently also higher tax payments. So, when they are adjusting these costs, that is 

transaction and tax payments, they found that the top ten stocks on the DJIA 30 did not 

beat the index anymore. This was not supported by statistical significance which the 

model was when they did not take these costs into account, leading to their conclusion 

to be mixed.  

 

In Latin America more specific, Argentina, Chile, Colombia, Brazil, Mexico, Peru, and 

Venezuela Da Silva in 2010 also examined like McQueen, Shields, and Thorley (1997) 

the top ten stocks listed on each respectively country index. The results are different 

from each country, in conclusion one can say that except for Brazil investing according 

to DoD created excess return and some of them were statistically significant but not all. 

Since there was not enough statistically significant evidence he could not say whether or 

not DoD could create excess return in the Latin American countries or not (Da Silva, 

2010), which is in line with the conclusion draw by McQueen, Shields and, Thorley 

(1997).  

 

To pick the top ten companies with the highest yield is also the methodology that was 

used by Visscher & Filbeck in 2003 while looking at the Canadian market. They 

decided to compare the portfolio of the DoD methodology with both the Toronto 35 

index and the TSE 300. What they found was that their created portfolio beat both of the 

indexes and thus created excess return. They also decided to look at both the risk and 

how this was affected when using the DoD strategy. In the DoD portfolio, it was an 

increase in the risk-adjusted return which was also supported from the test of Sharpe 

Ratio which also stated that the usage of the model was a success. However, if one only 

used the DoD portfolio as one’s investment, and instead had a much larger investment 

portfolio where DoD was just one part. Instead of looking at the Sharpe Ratio the 

Treynor Measure was used which measures the systematic risk and here the DoD 

portfolio also did beat the index after adjusting for the systematic risk. Which instead 

would draw the conclusion that the DoD strategy creates excess return and there are no 

mixed results (Visscher & Filbeck, 2003).   

 

Another study which is more geographically close to Sweden is the study made by 

Rinne & Vähämaa in 2011 which shows how the Finish market works for the DoD 
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strategy. Here they found that the DoD strategy beat the index and created excess return 

when the portfolio was presented by the top ten highest yield stocks on the finish stock 

exchange. After seeing that the strategy could create excess return they also decided to 

control for risk and did several risk-adjustments but the strategy still beat the index, 

which is evidence for that the strategy do not only create excess return due to higher risk 

taking. Another finding was that the strategy seems to outperform the market even more 

when stock market was going down. Finally, they stated that some of the excess return 

could be a cause of the winner-loser effect, which means that the stocks purchase in the 

DoD are considered to be losers before they take place in the DoD portfolio.  

 

This winner-loser effect is also something that Domian, Louton, and Mossman (1998) 

talks about. They have a different approach and they found that the top ten highest yield 

stock on the DIJA didn’t outperform the market the first twelve months. However, these 

stocks did outperform the market the following twelve months, which is evidence that 

the stocks needed to be considered losers before they could become winners. Where 

they also found the opposite result, that low yield stocks outperformed the market the 

first twelve months but the following twelve months they underperformed, indicating 

that they were winners and then became losers. Another interesting finding form their 

study is that they showed how the market overreacts, they argue for that the market 

overreacts mostly in January and the overreaction is greater in the high yield stock than 

in the low yield stock indicating it is asymmetric.  

2.5.3 Graham Screener 

The Graham Screener investment strategy is built upon what Benjamin Graham 

(2005[1949]) wrote in the 14th chapter of the book The intelligent investor. The 

portfolio is suited for what Graham refers to as a defensive investor indicating that the 

portfolio does not need much attention from the investor, rather it can take care of itself. 

The heavy part for the investor is to decide and look up which companies (stocks) that 

meets the seven criterias and which does not. There are seven different demands that the 

stock needs to meet in order for the investor to take the decision to invest. These 

criterias will eliminate companies that are too small, are financially weak, have a deficit 

stigma from the last ten years and/or a lack of continuous dividends in the past. While 

eliminating companies they also need to increase their earnings as well as the asset per 

dollar ratio. After this is done the defensive investor will have found his or her portfolio 
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of stocks to invest in and will invest equal weights in these stocks (Graham, 

2005[1949]).  

 

What Graham believed was that in order to ensure the investor safety of a security the 

minimum business standards needed to be meet as well as providing a fair value for the 

given price (Oppenhimer & Schlarbaum, 1981; Oppenhimer & Schlarbaum, 1982). 

When the company then meets these different criterias, which is presented by Graham, 

he could with confident back the investor since the corporation would survive times of 

recession and provide enough return during such times (Oppenhimer & Schlarbaum, 

1981; Oppenhimer & Schlarbaum, 1982). With the criterias stocks will then be found 

which are financially stable as well as having a survival opportunity, which will be 

especially important for a long-term investor.   

2.5.3.1 Potential Weaknesses 

A potential weaknesses is the fact that sometimes one cannot find companies that meets 

all the criterias (Klerck & Maritz, 1997; Rao & Oliver, 1993). If one cannot find 

companies that meet all seven of them how could the investor then decide which ones to 

fulfill, which are the most important criterias? However, this also indicates that you 

actually leave the model and the theory behind it and therefore the investor should not 

be able to gain the excess return that Graham believe one could create while following 

the method. If the investor however decided to leave the fundamental ground of the 

model and exclude some of the criterias which had been done in Klerck & Maritz 

(1997) study and Rao & Oliver (1993) which have companies in the portfolio which do 

not meet all the criterias. There finding indicates that one could invest with only some 

of the criterias being fulfilled and still outperform the market. Which then also leaves us 

with the important questions of which to follow. Hence, which criterias are most 

important in order to find undervalued low risk stocks? Something that is left for future 

studies to research and determine.  

2.5.3.2 Previous Research 

Except the limitations that can occur when investing according to Graham Screener, 

several studies have been made that show that this investment strategy can yield higher 

return than index. Table 3 shows a summary of some of the studies that have been made 

about Graham Screener.  
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Authors Published Market Years Sample Index Result Method Significant 

Oppenheimer & 

Schlarbaum 
1981 USA 1955 

- 

1975 

Unspecified NYSE Excess 

return  
CAPM 

by Sharpe, 

Lintner  and Mossin 

and by Black 

Yes/No 

Oppenheimer & 

Schlarbaum 
1983 USA 1955  

- 

1976 

Unspecified NYSE Excess 

return  
CAPM 

by Sharpe, 

Lintner  and Mossin 

and by Black 

Yes  

Rao & Oliver 1993 USA 1981  
- 

1991 

148 S&P 

500 
Excess 

return  
Jensens Alpha 
Sharpe Ratio 

Treynor Index 

Yes 

Klerck & Maritz 1997 South 

Africa 
1977  

- 

1994 

516 JSE Excess 

return  
Three-factor model  Yes  

Table 3. Previous research Graham Screener. More information about the different methods 

and results can be found in each study.   
 

One of the first studies is done by Oppenhimer & Schlarbaum in 1981. In their study, 

they looked at the American stock market with the hope to find evidence that a 

defensive investor who would have made his or her selection based on the Graham 

screener criteria would gain excess return during the time period in the sample. One 

thing that they point out is that while finding these companies the investor only needs 

publicly available information which implies that the market is only semi-strong, and 

therefore indicating that the market is not fully efficient. With their study, they do 

however find evidence for excess return, but the results are not significant for all the 

years. Despite this, they do conclude that the model does create positive return in this 

semi-strong efficient market (Oppenhimer & Schlarbaum, 1981).  

 

Just two years later in 1983 Oppenhimer & Schlarbaum make another interesting study, 

here they decide to criticize the institutional investors in America. They argue for that 

the criterions presented by Benjamin Graham has been available since 1949 and the 

institutional investors who have manage the American people's pension funds and 

property-liabilities insurance could have gained excess return whether or not they 

followed Grahams methodology instead. Their total sample period is 1955-1976, 

however they decide to split the time period into four different time periods. For each 

new period, they also update the available criteria’s that Graham has presented for the 
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selection process, while all are based on the fundamental purpose of finding stocks that 

sound business entity and are not too high in price compared to the underlying value. In 

this study, they find that each time period a portfolio selected based on Graham’s 

criterions would gained excess return and they also find that these are statistically 

significant. Indicating that Grahams investment method creates excess return on the 

American stock market during 1955-1976 which is in line with their two years older 

study as well (Oppenhimer & Schlarbaum, 1983).   

 

When Rao & Oliver (1993) investigated how the strategy performed they had trouble 

finding companies that meet all the criteria. They therefore decided that the companies 

did not have to meet all of the criterions just some of them, however they did point out 

which criteria that would be the most important once for the companies to meet. This 

lead to a sample size of 148 companies which they concluded after constructing the 

portfolios created excess return. They also decided to risk-adjust their returns since the 

standard deviation for the Graham Screener strategy was much greater than for the 

index. However, even after they had risk-adjusted the result they found evidence that 

the strategy created excess return compared to the index.  

 

Klerk and Maritz (1997) decided to use three different combinations of the criterions 

presented by Graham, and only three of the criterions are used to determine and choose 

the stocks to invest in. The criterions are controlling for the increase in the dividend 

yield, earnings yield and for risk. They found that the portfolio creates positive excess 

return and that this finding was statistically significant and they found this for each of 

the three different combinations of criteria’s. Thus, this leads to the conclusion that an 

investor who invest according to Graham’s criteria’s can gain excess return on their 

investment.  

2.5.4 Net-Nets 

Just like the Graham Screener the Net-Nets investment strategy was first presented by 

Benjamin Graham. This strategy is built upon the idea that one should only purchase a 

stock which is worth significantly more than it costs. The Net-Nets are also known as 

the NCAV model or net current asset value model and therefore a stock is considered 

undervalued if the market price is less than two-thirds of the NCAV of the share. The 
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model points out for the investor which stocks that are undervalued and these should 

then be included in the portfolio (Singh & Kaur, 2014).  

 

For the strategy to work, the logic behind it is that since an investor is buying a stock 

when it is below its NCAV the investor would be buying a bargain stock since the 

investor will pay nothing for fixed assets of the company (Lauterbach & Vu, 1993). The 

basic for this value investment is to purchase stocks which are trading below their true 

value (Singh & Kaur, 2014). The key is then to look for meaningful gaps between the 

company’s market value and the underlying intrinsic value (Singh & Kaur, 2014) where 

the NCAV is one strategy that is presented for investors to find these stocks.  

2.5.4.1 Potential Weaknesses  

It is rather unknown how this investment strategy does work. It seems like the market 

efficiency or rather lack of an efficient market is the key to why the models work. 

Therefore, it is still a very unknown research field which is in the need of new ways of 

thinking and examination of the model to get to the source of its success. The 

underlying purpose for all the earlier literature that has been presented from the Net-

Nets researches have the purpose of understanding the model, and what affects it and 

what does not. Since they cannot find anything linking to the model all of them have in 

some way failed their purpose. However, as presented earlier there are also interesting 

questions that needs to be further studied after reviewing these earlier studies, where 

one question is how long the investor should hold his or her portfolio when investing 

according to Net-Nets. 

2.5.4.2 Previous Research  

Even for Net-Nets, several studies have been made than show that this investment 

strategy can yield return higher than index. Table 4 shows a summary of some studies 

made about this investment strategy.  
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Authors Published Market Years Sample Index Result Method Significant 

Singh & Kaur 2014 Indian 1996  
- 

2010 

126  BSE Excess 

return 
t-test  

CAPM 
raw TARR and market 

adjusted  
 

Yes 

Xiao & Arnold 2008 UK 1981 
- 

2005 

2438 LSE Excess 

return  
Three-factor-model  

CAPM 
T-test 

Yes 

Lauterbach & 

Vu 
1993 USA 1977  

- 

1984 

121 NYSE Mixed  Patell method (t-test) Yes/No 

An & Cheh & 

Kim 
2015 USA 1999  

- 

2012 

126  S&P 

500 
Excess 

return  
Avarege return compared 

to the index 
Yes 

Table 4. Previous research Net-Nets. More information about the different methods and results 

can be found in each study.  
 

In 1993 one of the first studies done with this investment strategy was presented by 

Lauterbach & Vu. The study is done in the United States during the late 70s to the mid 

80s and is built upon Vu’s previous work in 1988 where an investor who buys share just 

as they fall down below their NCAV and then hold them for two years will gain excess 

return on the investment. However, this work has been heavily criticised and that is why 

it was re-examined and is now also taking size into account. They are size-adjusting the 

Net-nets investment strategy. When this adjustment is added, they do find evidence that 

it will create negative excess return, and they suggest that the ordinary way of 

measuring NCAV investment includes spurious positive excess return. They argue for 

that in the early 70s the difference between the estimation period and the event period is 

to great and if one would exclude this time period in one’s sample one could still find 

excess return using the NCAV method but much smaller than earlier (Lauterbach & Vu, 

1993).   

 

In Singh & Kaur study from 2014 they found something that has not been discussed 

very much in the litterature for this model. They found that in the Indian market one 

could receive excess return using the NCAV model, if one would extend the holding 

time of the portfolio from the original twelve months to 24 months this would increase 
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the return even more. As well as greater return, they also said that the volatility would 

decrease during the holding period for the portfolio while the market had greater 

volatility in the same time period (Singh & Kaur, 2014).  

 

Just like Singh and Kaur (2014) found, Xiao and Arnold showed in 2008 that by 

extending the holding time one could expect excess return. They state that an English 

stock fulfilling the NCAV model requirements holded for five years would create 

excess return. They also tried to find explanations to why this could appear. They 

therefore looked at the size effect, that is the experience on smaller companies as well as 

using the CAPM model and Three-Factor model to look for explanations of the 

abnormal return of the strategy but could not found any. They therefore draw the 

conclusion that the premiums that one could get when investing according to the NCAV 

strategy would be due to irrational pricing in the market (Xiao & Arnold, 2008).  

 

In 2015 An, Cheh, and Kim decided to create three different portfolios which included 

84, 31 and ten companies respectively. Their study suggests that portfolio one and two 

created excess return compared to the market but the third portfolio with only ten 

companies did not outperform the market. They explain this by suggesting that when 

the sample size gets smaller the credibility and also inconsistent is questioned. Since the 

stocks in the portfolio are considered to be undervalued a higher NCAV will create the 

possibility of moving closer toward the fundamental value which will generate excess 

return since they have an undervalued stock price, that is they will outperform the 

market and create excess return. They do point out that this strategy is one for the long-

time horizon investor since it will take some time for the stocks to create excess return. 

Which also is in line with what both Xiao & Arnold (2008) and Singh & Kaur (2014) 

stated, leading to an interesting question. If the twelve-month holding period is not the 

optimal one, what is the optimal holding period for the Net-Nets model? 

 

What can be said about all these studies is that all of them try to find the explanations to 

why the model does work. Most of the studies include a CAPM investigation to find a 

relation but also the Three-Factor model presented by Fama and French (Xiao & 

Arnold, 2008). Some of the studies also looked at the anomalies that can affect the 

efficiency of the market where the size effect, January effect and equity premium are 

the most common ones included in the studies. However, there is still not any evidence 
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that can explain why the excess return appears when investing according to the NCAV 

methodology, which brings many interesting questions and allows for new studies to 

further investigate.  

2.5.5 Piotroski´s F_SCORE 

Piotroski's F_SCORE is an investment strategy developed by Joseph Piotroski. He 

developed earlier research by using context-specific financial performance measures in 

order to distinguish weak and strong companies. Instead of evaluating the relation 

between special financial signals and future return, he compiles the information in 

different performance actions and form portfolios based on the company's overall 

signal. His purpose is to show that investors can create strong value portfolios by using 

simple screens based on historical financial performance (Piotroski, 2000). Piotroski 

motivate the use of F_SCORE as an overlay to an investment strategy that tries to shift 

away stocks that are cheap for a good reason. Meaning stocks that are financially 

distressed and that are unlikely to recover and as a consequence probably will deliver 

negative return (Hyde, 2018).  

 

This investment strategy is based on company's book-to-market (BM) ratio (Piotroski, 

2000). BM can be defined as a variable that catch financial distress, and thereby 

subsequent return that represents a fair compensation for risk (Fama & French, 1992). A 

portfolio with high BM companies outperforms a portfolio with low BM companies. 

This strong return performance has been referred to both market inefficiency and market 

efficiency. To the extent that investors can use financial statement analysis to identify 

strong value companies, a firm-specific, high-return investment strategy based on BM 

effect can be created (Piotroski, 2000).  

2.5.5.1 Potential Weaknesses 

Piotroski is aware of that this strategy represents a simple application of fundamental 

analysis to identify weak and strong value firms. However, he is also aware of that 

problems for this strategy may arise. The translation of factors into binary signals can 

potentially eliminate information that can be used. Binary signals methods are adopted 

because of its simplicity. An alternative specification would be to aggregate continuous 

representations of the nine factors. Furthermore, given the lack of theoretical 

justification for the combined use of these specific variables, the method can be 
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perceived as “ad hoc”. This, since the objective with the method only is to separate 

weak value firms and strong value firms, alternative measures on financial health by the 

time for portfolio formation would also be successful in order to identify these firms 

(Piotroski, 2000). 

2.5.5.2 Previous Research  

Despite some potential weaknesses, several studies have been made about Piotroski´s 

F_SCORE that show that this strategy can yield return higher than index. In table 5, one 

can see a summary of studies made about Piotroski´s F_SCORE. 

 

Authors Published Market Years Sample Index Result Method Significant 

Geyfman, 

Wimmer & 

Rada 

2016 U.S 2007-

2014 
3605 S&P 500 Excess 

return 
Fixed effects (FE) 

regression 
Yes/No 

Hyde 2018 Australia 1993-

2013 
200 S&P/ASX 

200 
Excess 

return 
Carhart model/OLS 

regression/Newey-West 

method 

Yes 

Mohr 2012 Eurozone 1999-

2010 
409 Unspecified Excess 

return 
Market 

-adjusted return/T-tests 
Yes 

Piotroski 2000 Unspec- 
ified 

1976-

1996 
14 043 Unspecified Excess 

return 
T-test Yes 

Table 5. Previous research Piotroski’s F_Score. More information about the different methods 

and results can be found in each study.  
 

Piotroski (2000) made a study between 1976-1996 that showed a significant positive 

correlation between F_SCORE and both one-year and two-year future return, where the 

two strongest individual explanatory variables are CFO and ROA. The results show that 

aggregated F_SCORE is likely to outperform a simple strategy based on current cash 

flows or profitability alone. The majority of the observations in this study have a 

F_SCORE between three to seven, which indicate that a large majority have conflicting 

performance signals. Companies with high F_SCORES significant outperform 

companies with low F_SCORES the year that follow after portfolio formation. This is 

evidence for that F_SCORE discriminate between loses and winners and the evidence 

suggests that the market not fully incorporate historical financial information to prices 

in a timely manner. The evidence suggest that financial statement analysis is fairly 

robust across all levels of trading volume, share price, and analyst following. The 
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concentration of the greatest benefits among thinly traded, smaller, and under-followed 

stocks propose that information processing limitation could be a significant factor 

leading to the predictability of future stock returns.  

 

Hyde (2018) made a study about Piotroski´s F_SCORE on the Australian market 

between 1993 and 2013. The results imply that portfolios with higher F_SCORE 

generate higher average return compared to portfolios with lower F_SCORE. This 

outperformance increases as the minimum F_SCORE increase to F_SCORE=7, which 

according to this study is statistically significant. Further, this study proposes that 

Piotroski´s F_SCORE as an investment strategy is most effective against small stocks 

and that there are no discernible seasonal windows for returns.  

 

In the study made by Geyfman, Wimmer, and Rada (2016) Piotroski´s F_SCORE was 

investigated, together with the Magic Formula, between 2007-2014 on the U.S market. 

Their focus was on large value stocks. They found that companies selected by the 

Piotroski F_SCORE outperformed the average returns of the chosen index. They also 

found that the stocks with highest F_SCORE beat the performance of lower book-to-

value (growth) stocks, which again indicate that investors that are seeking for returns 

above average should concentrate on investing in value stocks. Furthermore, the authors 

showed that the chosen value stocks were not riskier compared to growth stocks.  

 

Mohr (2012) made a study in the eurozone between 1999-2010. According to Mohr it 

seems that Piotroski´s investment strategy is a promising strategy for separating growth 

stocks, this since he found that buying companies with high F_SCORE yield an average 

market-adjusted return. Besides, the results show that the market-adjusted return for the 

companies with high F_SCORE is positive for each year in the sample period. 

Companies with low F_SCORE showed negative market-adjusted return in ten out of 

eleven years. He also concludes that when applying a multivariate regression in order to 

explain market-adjusted returns and variance of returns within the growth section of the 

market, adding Piotroski´s F_SCORE as an extra explaining factor adds significantly to 

the explanatory power of a multivariate regression.  
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2.6 Hypotheses 

In this research five different investments strategies are evaluated and compared to the 

chosen index, and to each other, to see if investment strategies can create excess return 

after adjusting for risk. The different strategies will be evaluated one by one, and 

therefore five different hypotheses are derived based on presented theory. The 

hypotheses are assessed to answer the question of this study and help solve the problem.  

 

H1: By investing according to The Magic Formula the investor will gain excess return 

compared to index, after risk adjustment. 

 

H2: By investing according to Dogs of the Dow the investor will gain excess return 

compared to index, after risk adjustment. 

 

H3: By investing according to Graham Screener the investor will gain excess return 

compared to index, after risk adjustment. 

 

H4: By investing according to Net-Nets the investor will gain excess return compared to 

index, after risk adjustment.  

 

H5: By investing according to Piotroski’s F_SCORE the investor will gain excess 

return compared to index, after risk adjustment.  
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3 Literature  

3.1 Anomalies 

The development of Behavioral Finance opened up for new ways of research (Naseer & 

bin Tariq, 2015). It is talked about different “anomalies” and predictable patterns in 

stock return that are statistically significant (Malkiel, 2003). An anomaly can be defined 

as a deviation from a natural or ordinary order or an extraordinary situation. The 

occurrence of anomalies suggests market inefficiency. Anomalies exhibit various 

behaviors considering the time. An anomaly represents divergence from present 

accepted standard that is too systematic, extensive and too basic to be disregarded, 

cannot be dismissed as random error or rejected by relaxation of the normative scheme 

(Naseer & bin Tariq, 2015).  

 

The patterns are although not dependable and robust in various sample periods and 

some patterns that are based on fundamental valuation measures of individual stocks 

can be viewed as better proxies for measuring risk. Furthermore, many of the patterns 

can self-destruct in the future, which many of them have already done. This can 

therefore be seen as a logical reason for why one should be careful not to 

overemphasize the anomalies and patterns. Additionally, the patterns can be a result of 

data mining. This because of the ease of experimenting with financial data banks make 

is rather likely that investigators will find some apparently significant but wholly 

bastard correlation between financial variables or among nonfinancial and financial data 

sets (Malkiel, 2003). There are different types of anomalies, below the ones that are 

considered most interesting for this study will be presented. 

3.1.1 Size Effect 

It is a tendency, over longer periods of time, for smaller companies’ stocks to produce 

larger returns compared to larger companies’ stocks (Malkiel, 2003). Size effect can 

therefore be seen as an anomaly or evidence of market inefficiency (Naseer & bin Tariq, 

2015). Fama and French (1993) is one example of a study that have investigated the size 

effect. They found that the portfolios in the smallest-size quantile yield higher return 

than the portfolios included in the biggest-size quantile. Furthermore, Keim (1982) 

found that the relation between size and abnormal return always is negative. Piotroski 
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(2000) stat that the F_SCORE seems to work lower for the largest firms and that this 

might depend on that the excess return earned by using fundamental analysis strategies 

is a small firm effect (Piotroski, 2000).  

 

However, in many world markets, large capitalization stocks make larger rates of return. 

It is a possibility that the growing institutionalization of the market get portfolio 

managers to prioritize larger companies with more liquidity before smaller companies 

where it would be hard to liquidate significant blocks of stocks (Malkiel, 2003). For 

example, the investment strategy Graham Screener eliminates the smallest companies 

with the argument that small companies have higher instability and instead focus on 

larger companies measured in annual sales. Companies with high instability is argued 

not to be a good option for a defensive investor (Graham, 2005[1949]).  

3.1.2 Underreaction and Overreaction  

A second anomaly is underreaction and overreaction. Security market´s under- and 

overreaction can occur because of investor´s cognitive and psychological behavior 

(Naseer & bin Tariq, 2015). If information is distributed gradually across the 

population, prices will underract in the short run. By underreaction means that 

momentum traders can gain by trend chasing. If the traders only can realize simple 

strategies, their attempts at arbitrage will lead to overraction at longer horizons (Hong & 

Stein, 1999). The evidence that these effects occur consistent in the stock market is 

however often thin (Malkiel, 2003).  

 

This logic is, as mentioned in 2.5.2, something that Dogs of the Dow partly is based 

upon. The idea is that investors overact positively to positive news and negatively to 

negative news, which creates opportunities to take advantage of these over- and 

underreactions to gain excess return (Visscher & Filbeck, 2013). Another strategy that 

can be linked to underreaction is Net-Nets. As mentioned in 2.5.3, according to this 

strategy one should buy stocks that are worth more than they cost, that is stock that are 

trading below their true value (Singh & Kaur, 2014). By chasing this trend, one are 

assumed to gain higher return compared to the market. Furthermore, the underreaction 

to financial events and historical information might be the ultimate mechanism 

underlying the success of F_SCORE (Piotroski, 2000).  
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3.1.3 Value vs Growth  

Value versus growth anomaly is another anomaly that indicate that “value” stocks have 

higher returns compared to “growth” stocks (Malkiel, 2003). Growth stocks are funds 

with rate of growth and earnings above average, while value stocks are those with 

earnings and sales lower than average (Naseer & bin Tariq, 2015). Lakonishok, Shleifer, 

and Vishny (1994) showed that several investment strategies that involves buying value 

stocks yield higher return than growth stocks. They point out that this might depend on 

judgmental errors, that market participants have overestimated growth rates. It could 

also depend on that actual future growth rates of growth stocks in relation to value 

stocks become much lower compared to the past. Further, they also state that value 

stocks are not riskier than growth stocks.  

 

Dogs of the Dow is partly based on the logic behind this anomaly. When the market 

adjusts for overreactions, value stocks, which in this case means Dogs stocks, tend to 

perform higher compared to growth stocks. Therefore, when invest according to Dogs 

of the Dow the focus is on value stocks, which is assumed to create higher return 

compared to strategies that focus on growth stocks (Visscher & Filbeck, 2003). 

Furthermore, Piotroski´s F_SCORE is another strategy that tries to identify strong value 

companies based on financial statement analysis, with the assumption that these 

companies will yield higher return (Piotroski, 2000).  

3.1.4 Valuation Parameters 

Another group is predictable patterns that are based on valuation parameters, as for 

instance dividend yield and price earnings ratios (Naseer & bin Tariq, 2015). Several 

strategies include valuation parameters when forming portfolios that are believed to 

yield high return.  

 

Campbell and Shiller (1988) made a study with the results that dividend-price ratio can 

be used to predict future returns. According to their study, lagged real dividend growth 

rate´s impact on stock returns is negative, while lagged log dividend-price ratio´s impact 

is positive. This means that when the prices are low the dividend-price ratio is high, and 

the effects on returns indicate that prices have a tendency to rise subsequently 

(Campbell & Shiller, 1988). As mentioned in section 2.5.1, The Magic Formula seeks to 

create portfolios with high return on capital and high earnings yield (Greenblatt, 2011). 
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The theoretical logic behind Dogs of the Dow is also based on this anomaly. Dogs of 

the Dow forms portfolios based on dividend yield with the assumption that dividend 

yield can be used as a popularity indicator (Da Silva, 2001).  

 

Basu (1977) made a study that indicate that P/E ratios can be a tool to predict future 

investment performance. Portfolios with lower P/E ratios have on average yield higher 

risk-adjusted return compared to portfolios with higher P/E ratios, which indicate that 

all of the information included in the P/E ratio was not fully reflected in the prices 

immediately.  

Furthermore, Fama and French (1993) showed that the book-to-market equity also can 

be used to explain differences in return. The lower BE/ME quantiles showed lower 

value compared to the higher BE/ME quantiles (Fama & French, 1993). Piotroski´s 

F_SCORE is built upon company's book-to-market ratios, with the belief that higher 

BM companies perform higher compared to companies with lower BM (Piotroski, 

2000).  

3.1.5 Calendar  

Calendar anomalies are related to special time periods (Naseer & bin Tariq, 2015). 

Several studies show the existence of the January effect, which means that it exists 

unusual high stock market returns in January (Yao, 2012; Keim, 1983). Yao (2012) also 

argued in his study that the behavior of the returns in January have a crucial role in 

intermediate-term positive return autocorrelation and long-term negative return 

autocorrelation. Further, Keim (1983) observed that stock returns tend to be higher in 

January especially for small stocks.  

 

Another calender effect that have been noticed in various studies is a day-of-the-week 

effect, where the returns tend to be different on Mondays (French, 1980). One can see a 

tendency towards that the market has statistically significant negative returns on 

Mondays, while the returns are positive statistically significant on Fridays. This is for 

instance assumed to depend on that bad news about companies are disclosed over the 

weekends so that it was accessible to traders first on Monday (Berument & Dogan, 

2010).  
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3.1.6 Momentum Effect 

By momentum effects means the tendency to purchase stocks that shows positive 

correlations over time with the persuasion that large increases in price will be chased by 

extra gains, and vice versa (Naseer & bin Tariq, 2015). With other words, sell recent 

losers and buy recent winners (Yao, 2012). Psychologists and economists in the field of 

behavioral finance find short-run momentum to be compatible with psychological 

feedback mechanisms (Malkiel, 2003).  

 

Hons and Tonks (2003) investigated the UK stock market between 1955-1996 and 

found that profitable momentum trading strategies could be an investment tool. 

However, these profitable investment strategies were not apparent for the whole time, 

only between 1977-1996 (Hons & Tonks, 2003). There is also evidence for that the 

momentum strategy has a tendency to lead to monetary losses in January. Which is 

argued to depend on the short sell of losers that tend to be small companies. This means 

that the superior performance of intermediate-term momentum has to take annual 

seasonality into account (Yao, 2012). 

 

The idéa behind The Magic Formula, that companies that can gain high return on capital 

have a possibility to get further high return, can be linked to momentum effect. This is 

based on the idéa that companies that have succeeded in achieving high return on capital 

have a special competitive advantage (Greenblatt, 2011). Furthermore, the 

underreaction to financial events and historical information, which can be the ultimate 

mechanism underlying the success of F_SCORE, is also the primary mechanism 

underlying momentum strategies (Piotroski, 2000). 

3.1.7 Reverse Pattern and Contrarian Effects  

The last anomaly is reverse pattern and contrarian effects. Fama and French (1988) 

showed that a slowly mean-reverting constituent of stock prices have a tendency to 

develop negative autocorrelation in returns. This autocorrelation is stronger for long-

horizon returns compared to weekly and daily periods. The test period was between 

1926-1985, and the results indicate that large negative autocorrelations for return 

periods beyond one year propose that predictable price differences because of mean 

reversion stands for large parts of three-five years return differences. They showed that 
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between 25-40 percent of the differences in returns for long holding periods can be 

predicted of a negative correlation with earlier returns.  

Poterba and Summers (1988) also made a study about this anomaly and concluded that 

stock returns are negatively autocorrelation over longer horizons and positively 

correlated over shorter horizons. They also discussed two potential explanations for 

mean reversion: slowly decaying “price fads” that induce stock prices to diverge from 

fundamental values for longer periods, and time shifting required returns. Furthermore, 

according to Yao (2012), long-term contrarian can be ascribed fully to January effect. 

After controlling for this effect, long-term negative return autocorrelations become 

unstable and unreliable.  

 

Graham Screener is an investment strategy with criterias that need to be fulfilled for a 

longer period of time. For example, one criteria are about dividends. The idéa behind 

this is partly to eliminate small and financially weak companies (Graham, 2005[1949]). 

This is against the above studies that state that portfolios that have performed on a high 

level before, underperform the subsequent years.  

 

Furthermore, Piotroski (2000) states that despite the fact that all companies are selected 

annually from the same book-to-market quantile, a source for observed return patterns 

can be different risk attributes over F_SCORE rankings. Alternatively, a correlation 

between the F_SCORE and some other known return patterns, such as accrual reversal, 

momentum, or the effects of seasoned equity offerings, can drive the observed return 

patterns. Besides, historical levels of accruals recent equity offerings, both of which 

have been shown to predict future stock returns, are imbedded in F_SCORE and thereby 

correlated to aggregated return metric (Piotroski, 2000).  

3.2 Adaptive Market Hypothesis  

The Efficient Market Hypothesis is said to be to rational. However, in 2004 Lo said that 

markets are not rational instead they are driven by fear and greed. He then presentes this 

new model called the Adaptive Market Hypothesis, AMH. Something that is special 

with this model is that it is a compromise between the EMH and behavioral finance, 

where AMH is said to be derived from the evolutionary principles. With this in mind 

one could therefore say that the prices are reflected from the information that can be 

spotted given the combinations of the environmental conditions and the amount of 
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species and its nature. Species are then referred to as for example retail investors, 

marketmakers, and hedge-fund managers where these different market participant 

behave in a common manner. If there are many different species or even many members 

within the same species that are competing for the same market resource the market is 

believed to be highly efficient. If, however the competition on the market is not as high 

the market is believed to be less efficient. Leading to that the efficiency of the market 

can vary over time (Lo, 2004).  

 

Lo (2004) also presents five implications with the AMH. The first one, is that the 

relationship between risk and reward does exist but it is not stable over time. Since the 

competition between the spices and different markets changes the relationship between 

risk and reward will also shift. The second implications, which is very different from 

the original EMH is that in AMH arbitrage opportunities do exist from time to time. 

This since if there are no arbitrage opportunities there will also not be any reason to 

gather new information, and this will lead to that the available information on the 

market will not be reflected in the prices (Grossman & Stiglitz, 1980). The third 

implication explains that investment strategies will also have fluctuations, in some 

environments it will perform very well and in others poorly (Lo, 2004). Which means 

that the arbitrage opportunities which in EMH are competed away, will according to the 

AMH exist from time to time. The fourth implication states that innovation will be the 

most important for survival. Since the EMH explained survival in the form of that 

different levels of expected return can be reached only by bearing some form of risk. In 

AMH however, as earlier stated, there is another relationship between risk and return 

and therefore the key for survival is instead the possibility to adapt to the changing 

market conditions. The fifth and final implication is built on the forth implication and 

here it is clear that for all financial market participant the only objective that matters is 

survival. The evolution of the market and the financial technology is very simple, it is 

survival. Profit and utility maximizing are still relevant, but it is not the most important 

(Lo, 2004).  
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4 Method  

4.1 Theoretical Starting Point and Research Approach 

The fact that investment strategies can yield excess return is a deviation from the 

Efficient Market Hypothesis, which this study aims to examine. Deductive method is 

therefore the most appropriate alternative in this study. This since deductive method, 

according to Bryman & Bell (2017), tries based on what you know about a particular 

area and the area's theoretical considerations deduce hypothesis to be subjected to an 

empirical review. The deductive process is as follow: theory, hypothesis, data 

collection, result, the hypotheses are confirmed or rejected (Bryman & Bell, 2017), a 

process that also is consistent with this study. Besides, the deductive conclusions do not 

add anything new about the substance itself. Instead, one logically derive something 

from general terms, whose truth are taken for granted (Sohlberg & Sohlberg, 2013).  

 

Deductive and quantitative method is associated with each other (Bryman & Bell, 

2017). The study consists of a lot of numbers to answer the question and according to 

Eliasson (2018), quantitative methods works best when it is important to have numbers 

in the test material. Therefore, the study uses quantitative method. Quantitative methods 

are also suitable in order to make generalizations based on a smaller group (Eliasson, 

2018). Generalizations will have to be made in this case because it would be 

unmanageable to investigate all different markets and stocks, this study investigate only 

the Swedish market. However, Eliasson (2018) states that even if there are only 

resources available to investigate a smaller group, these methods can be used to say 

something about larger groups.  

4.2 The Credibility of the Study 

In order to increase the credibility of the study, a critical and objective approach has 

been attempted throughout the study. Articles, work from theorists and earlier course 

literature are used through the study. These are publicly published in financial literature 

or by book publishers and are thus considered credible.  
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4.2.1 Reliability and Replicability 

Reliability is about the compliance, trustworthiness and consistency with 

measurements.  Reliability concern the fact if one can be convinced that the result does 

not fluctuate, which means if the same results would be achieved if the study were 

carried out again. This is important since is points to how stable the measures and 

results are (Bryman & Bell, 2017). The results in this study are affected to a large extent 

by the time period used. Data are collected from the chosen period in order to 

investigate if different investment strategies can yield excess return. A lot of factors 

affect the return on portfolios and ratios for the different companies, for example how 

the underlying market has developed. The results may be different if one chose another 

time period, this since the market probably will develop in different ways in various 

times. In order to minimize the risk that the result will differ significantly, a relatively 

long time period is chosen that includes both boom and recession. However, the results 

will probably still differ to some extent between different periods. This is clear if one 

look at earlier studies in the field. The results differ between various studies depending 

on market and time period, something that is also clear in this study.  

 

It is still possible to replicate this study and thereby get the same results if the same 

market and time period is used. This since the study is based on data that will not 

change during time, the data has already been published and is available via for instance 

Datastream and House of Finance. This assumes that the data on Datastream and House 

of Finance are correct. The problem may be the fact that the same ratio can be found 

many times on Datastream. One has to choose the same ratio in order to get the exact 

same results, otherwise the results may differ. It is also a risk that the results will differ 

if one collect the data from another website and if that data does not match the data 

from Datastream. Still, Datastream as well as House of Finance are considered to be 

sites that can be used given their broad use.  

 

Even if the same period and numbers are used it is a possibility that the results will 

differ. This because the authors had to limit the sample to getting enough numbers and 

also needed to adjust the strategies to get portfolios. Besides, some adjustments were 

needed for some strategies in order to get stocks to include in the portfolios. Therefore, 

in order to further strengthen the reliability and facilitate for other researchers to 

replicate the study, the study's selection and method is described in detail.  
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4.2.2 Validity 

Validity has to do with whether a measure of a concept really measures the concept in 

question. By face validity means if the measures seem to be able to reflect the content in 

the actual concept (Bryman & Bell, 2017). The ratios have been downloaded from 

Datastream and since there are different options for the same ratio is it a risk that 

another measure fits better with what the founder of the strategy sees as most 

appropriate. However, the ratios and measures in this study have been chosen because 

they have been assessed as good measures that can answer the question. 

 

Internal validity is about if a conclusion that includes a causal relationship between 

several variables is sustainable (Bryman & Bell, 2017). In this study, the different ratios 

together for each strategy is assumed to be able to beat the market and yield excess 

return. It is a possibility that other factors have an impact on the result. However, the 

study does not intend to find an explanation of the underlying factors that drive stock 

returns, but only looks for answers to whether it is possible to create excess returns with 

the different investment strategies.  

 

External validity is about how the selection is made and if the results can be generalized 

beyond the specific survey context (Bryman & Bell, 2017). A representative sample and 

a long time period is used in order to get a satisfactory external validity. All companies 

based on the criteria and where access to sufficient information existed has been 

included in the sample. Thereby, no biased selection has been made. Besides, as 

mentioned above, the time period includes different events, as for instance the financial 

crisis in 2008. However, it is impossible to say whether the results will apply in the 

future, this since the anomalies may change. This means that the results may differ 

depending on how the market develops and changes.  

4.3 The Study´s Approach 

Here is a review of the study´s approach. Parts that need to be explained in more detail 

will be presented in separate parts below. To start, five different portfolios created from 

five investment strategies will be formed for each year based on the selected sample. 

Each strategy will be evaluated separately to see which strategies can beat market and 
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which strategies cannot. Thereafter a comparison will be made between the strategies to 

see which strategy that perform highest compared to the other strategies.  

 

First, returns will be compared to index. The selected index is OMXSPI. The choice is 

based on that this index weighs together the value of all shares listed on the Stockholm 

Stock Exchange and includes dividend payout. Comparison will be made both between 

accumulated returns of the portfolios and index, and between annual return of the 

portfolio and index. Second, risk-adjusted return, in form of Sharpe ratio and Treynor 

ratio, will be calculated and analyzed. This is done because a higher return may be due 

to higher risk. By taking risk into account, the results will be more credible. Third, 

different regression analysis will be made to further investigate the different investment 

strategies. The regression analysis with Jensen's alpha will take risk into account, while 

Fama and French three-factor model as well as CAPM will be used to investigate 

several factors that can explain the return. The regression analysis will tell us if the 

results are significant or not, this to see if support can be found for the different 

hypothesis.  

 

Worth considering, there is differences in time when different variables are measured. 

The composition of portfolios is based on historical data, which means that portfolio 

composition for year t is based on data from year t-1. The return and the different 

factors in Fama and French Three-Factor model is contemporary variables, which 

means that these factors are based on data from year t.  

4.4 Data Collection 

In this study, secondary data downloaded from Thomas Reuters Datastream is used to 

compose the portfolios, partly because of resource reasons. It has facilitated when it 

comes to making a selection and collecting data instead of retrieve information about 

each company in the company's financial reports. The data that have been downloaded 

from Datastream to compose the portfolios are yearly data. It had been easier to 

download already calculated ratios but it is considered more credible to count the ratios 

manually. Among other things, to be able to pay attention to strange things in the data 

which can then be reviewed. Furthermore, the data for Fama and French Three-Factor 

model have been downloaded from House of Finance and is also secondary data 

because of resource reasons. Here, weekly data is used to get more observations. The 
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risk-free rate is downloaded from The Swedish National Bank and is also weekly data. 

Furthermore, the return for each portfolio, downloaded from Datastream, is calculated 

based on weekly data. 

 

According to Bryman and Bell (2017) there are several advantages of using secondary 

data. First, secondary data saves time and money. Second, the data usually have high 

quality. Partly because the data sets that are available have been created by experienced 

and skilled researchers or by large institutions. Third, more time for the analysis of data. 

However, there are also some limitations that one needs to consider when use secondary 

data. First, it takes some time to get to know the material. Second, the data sets can be 

complex and extensive with a large number of respondents and variables. Third, no 

control over the quality of the data (Bryman & Bell, 2017). Despite this, the benefits 

with secondary data are viewed larger since it had not been possible to do a study with 

that large selection during that long time of period if the data should be collecting 

manually. A study with smaller selection and not as long time period would have given 

less credible results.  

4.4.1 Selection 

The selection is made based on different criterias in order to make the study more 

manageable. Since the purpose is to investigate the Swedish market, as argued in the 

delimitation section, the selection was first limited to the Stockholm stock exchange. 

Furthermore, a restriction was made to the Swedish market and the currency Swedish 

Krona. All shares where these criteria were met were downloaded, even those who are 

not current active anymore, that is the dead. The data was collected for the sample time 

of 1997-12-31 to 2015-12-31, for some strategies data from 1987-12-31 is also required, 

when this has been done it will appear in that specific section. The data will create 

portfolios for 1998-2016, which means 19 different portfolios for each investment 

strategy.  

 

In the material, there were a lot of duplicates, which were eliminated so that the same 

stock with the same data only was in the sample once. However, if the company had A 

and B shares both of these were included. For any of the companies to be included in 

the sample they also needed to have data available for at least ten years. This was a 

decision that was taken to avoid exclude companies that were only available for some 
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part of the sample period, but at the same time they needed to have sufficient data for 

the calculations. For example, in Grahams Screener the company needs to payout 

dividends for 20 years uninterrupted, however this was too high of a demand for the 

data that was collected and instead a modification needed to be done. Therefore, a 

decision was needed. Given the fact that it takes time and resources to manage data for 

the companies that do not have data for all the years and that a high loss in the sample 

wants to be avoided, the decision is taken that a company needs to have data for at least 

ten years to be included in the sample.  

 

Another important factor in this study is that the sample was the same for all the 

different investment strategies, which means that if any data was missing to be able to 

calculate a particular strategy the company was excluded for all strategies. This decision 

is built upon the wish to be able to compare the investment strategies with each other or 

more clearly their results. For this comparison to be as accurate as possible the result 

must be grounded from the same sample.  

 

The above adjustments led to a relatively large drop-out. However, these limitations 

were deemed necessary in order to carry out the study. The final sample consists of 191 

companies which will be used to construct the different portfolios for the five 

investment strategies. By comparing with earlier studies about different investment 

strategies this sample is considered to be large enough for this research, especially since 

the different investment strategies needs different types of data.  

4.5 Investment Strategies 

After the selection of the sample, different portfolios were formed by five investment 

strategies. In this following section, the method for portfolio composition for each of the 

investment strategies are presented. All calculations made to obtain portfolios are done 

in excel and the calculations are based on annual data. The portfolios will be rebuilt 

every year and are equally weighted. This since Ann is a full time working mother and 

her time is limited. Besides, some of the strategies expresses that the portfolios should 

only be rebalanced once a year and the more times the portfolios are transformed, the 

higher the transaction costs.  
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Before the composition of each portfolio were done, the number of share included in 

each portfolio needed to be determined. Since diversification can help the investor to 

decrease the total risk by only being exposed to the market risk when a well diversified 

portfolio is held, the number of shares in the portfolio will play a crucial role. When the 

number of shares in the portfolio increases the chances of only bearing the market risk 

also increases, hence a large number of shares in the portfolio would be preferred. 

However, some of the investment strategies express a specific number or a range of 

numbers for the shares to be included in the portfolio. In Dogs of the Dow strategy the 

specific number of ten shares per portfolio is expressed (Da Silva, 2001; Domian, 

Louton & Mossman, 1998; McQueen, Shields & Thorley, 1997; Visscher & Filbeck, 

2003; Rinne & Vähämaa, 2011) but for The Graham Screener a range between 10-30 

stocks in each portfolio is emphasized (Oppenhimer & Schlarbaum, 1981; Oppenhimer 

& Schlarbaum, 1982; Rao & Oliver, 1993; Klerk & Maritz, 1997), which was also 

expressed in The Magic Formula strategy (Greenblatt, 2011). For the Net-Nets strategy 

and the Piotroski's F_SCORE no recommendations are given, they only express that the 

investor should buy shares that fulfill the criterias. Based on this, the decision was made 

to included ten stocks in each portfolio, since this number was expressed as the specific 

one in Dogs of the Dow and was also in the range suggested by The Magic Formula and 

Graham Screener. For years where more than ten companies fulfilled the requirements, 

ten companies are selected randomly by using Excel.  

 

There are also some years when zero or only a few companies fulfilled the criterias for 

some of the portfolios. One could argue for that a portfolio that only consists of two 

companies are not very diversified. However, since the purpose is to evaluate how the 

different investment strategies works over a longer time period, if the portfolio is poorly 

diversified one or a few years this will not have a huge effect on the whole sample 

period. To increase the diversification of the portfolio more companies would have to be 

added and since these do not fulfill the criterias one could not say anything about the 

investment strategy since the portfolio selection criterias are not reflected in the 

portfolio. Based on this, a decision was taken, if the portfolio does consist of fewer 

companies than ten the remaining part will be put in risk-free investment. When this is 

done, the companies will in all portfolios have the same weight, that is 1/10 which leads 

to that their individual performance never can affect the overall portfolio performance 

as much as if only a few shares dominate the portfolio.  
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4.5.1 The Magic Formula 

The Magic Formula select stocks based on earnings yield and return on capital 

(Greenblatt, 2011).  

Return on capital is calculated as following: 

 
(Greenblatt, 2011) 

 

By using EBIT (earnings before interest and taxes) instead of reported result 

comparison can be made between the companies in a more credible way, this since the 

companies works with different debt ratios and tax rates. Tangible capital employed, or 

with other words the sum of net working capital and net fixed assets, are used to get 

how much the company needs to run their businesses. Net working capital is used 

because a company needs to be able to finance their receivables and inventories, but 

they do not need to spend money on accounts payable since they in practice can be seen 

as an interest-free loan. Beyond the need for working capital, the company needs to be 

able to finance purchase of fixed assets that are required to run the business. The 

depreciated net costs for these assets have been added to working capital in order to get 

an estimate of total tangible capital employed. Immateriell assets, especially goodwill, 

have not been taken into account in the calculation of total tangible capital employed 

(Greenblatt, 2011).  

 

Earnings yield is calculated as following: 

 
(Greenblatt, 2011) 

 

The main reason to use this measure is to get how much the company earn in relation to 

what it costs to buy the company. The enterprise value of the company is used instead 

of the market value since the enterprise value takes into account both the price for a 

share in the company and the financing cost the company have to create their income. 

By use EBIT and compare it with enterprise value one can calculate the return before 

taxes based on the company's total purchase price, with other words the result before 
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interest and taxes in relation to the value on debt and equity. In that way, one can better 

compare companies with different debt burden and tax rates for direct yields 

(Greenblatt, 2011). 

 

The portfolio is selected by ranking all the companies when it comes to the return on 

capital and earnings yield. The company with highest return on capital will get a score 

of one. The same applies the company with highest earnings yield. Thus, each company 

gets two rankings which are then added together. The ones with lowest total sum are the 

best placements. This means that one does not select the ones that are best based on the 

respective rankings, it is the total score that is used. This is because getting good 

placements in both categories (without a top ranking in either of them) give higher 

result than to get a top ranking in one category and only a mediocre placement in the 

other one (Greenblatt, 2011). 

4.5.2 Dogs of the Dow  

Many companies that will have the highest yields have temporarily been unfavored by 

investors which indicates that the stock price has fallen. However, the dividend can still 

be the same but the percentage will change when the stock price fluctuates, which 

means that when the stock price decreases and the dividend yield is stable the dividend 

yield ratio will increase. Which makes these stocks favorable for the following year due 

to a higher dividend yield. These companies are then referred to as dog stocks, which 

gives the strategy the name Dogs of the Dow (Da Silva, 2001). 

 

Based on the above explanation, the portfolios are formed by calculate the dividend 

yields based on the company's current stock price and out paid dividend/s at the last day 

of the trading year. The investor picks the top ten companies with the highest dividend 

yield and invest equal weights in the ten companies (Rinne & Vähämaa, 2011).  

4.5.3 Graham Screener 

The investment strategy is built upon seven different criteria’s, thus, the companies 

need to meet these criteria’s in order to be included in the portfolio. However, as 

mentioned earlier it is very difficult to find companies that meets all of them. Klerck & 

Maritz (1997) decided in their studies to not include all criteria’s but also decided which 

one that should be included. However, since Graham never emphasized if any of the 
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criterions were more important than the other, that is the criteria’s is not a range from 

the most important one to the least important. Therefore, no real support could be found 

to determine which criteria’s that should be fulfilled first, and the decision made was 

then that for the stock to be included in the portfolio it needed to meet at least four out 

of the seven criteria’s. Hence, which of the four criteria’s that is fulfilled does not 

matter. Here our study is different from Klerck & Maritz (1997) since the determination 

of which criterion to fulfill is not important only that they meet at least four out of 

seven.  

 

Following is a list of the seven different criterions presented by Benjamin Graham 

which are followed to create the different portfolios:  

1. The first criteria are presented as the “adequate size of enterprise”. Thus, it is 

eliminating the small companies, this since it is believed that small companies 

have higher instability thus is not suitable for a defensive investor. The rule of 

thumb presented is that never go below 50 million of annual sales. Therefore, all 

companies that have annual sales lesser than 50 million will be excluded, that is 

they are not big enough.  

2. The second criteria, “sufficiently strong financial condition”. This criteria states 

that companies should have current assets that are at least two times the current 

liabilities, also called two-to-one ratio. Therefore, the current asset was divided 

with current liabilities and if the quota is not larger than two the company will 

be excluded, hence the company's quota needs to be equal or exceed two for it to 

belong in the portfolio.  

3. Third criteria, “Earnings stability” refers to that the stock needs have had some 

earnings for each year in the last ten years. This indicates that the company has 

financial stability which is attractive for the defensive investor. To study this the 

data was collected for the earnings per share from 1987 to see the first year of 

1998. If the company had uninterrupted positive ESP for the last ten years this 

company will get the score of one, otherwise it will be zero. For each and every 

year or the ten-year interval the sample was viewed to determine if the company 

would get the score of one or zero.  

4. Fourth is the “Dividends record” which states that the company needs to have 

had uninterrupted payments to the shareholders for at least the last ten years. 

Here we decided to do a modification of the rule, the years presented by Graham 
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says that it should be 20 year. The data was then collected from 1977, however 

there was very limited data available on Datastream, which lead us to the 

conclusion that ten years uninterrupted dividend payout would still be enough, 

hence data was collected from 1978 instead. Just like criteria three the 

companies that had uninterrupted dividend payout from the previous year’s got 

the value one and otherwise zero.  

5. The fifth criteria are “Earnings growth”. Here the per-share earnings have to 

increase at least one-third during the last ten years in relation to the three-years 

average. Firstly, the three-years average was calculated, from this the one-third 

increasing was determined. Then the increasing of EPS for ten years was 

calculated by simply subtracting the EPS from t=1 with EPS t=10, this 

increasing in EPS was then compared to the one-third increase in EPS. This was 

done by subtracting the ten-year increase with the one-third increase in EPS, if 

the difference was positive the company can be included in the portfolio, hence 

if negative it will be excluded.  

6. The sixth is called the “Moderate price/earnings ratio”. Thus, the current price of 

the stock should not be greater than 15 times the average earnings based from 

the last three years. The three average EPS was now instead multiplied by 15 

and after this compared to the current stock price for each of the companies 

every year. If the differences are positive this will indicate that the company can 

be included in the portfolio and thus a negative value would exclude the 

company.  

7. Finally, the seventh criteria “Moderate ratio of price to assets” the current price 

of the stock needs to be smaller than 1,5 times the last reported book value. To 

start the book value was multiplied by 1,5 and this product would later be 

compared with the current stock price. By subtracting the stock price from the 

1,5*book value the companies with positive values will be included in the 

portfolio and therefore companies with negative numbers cannot be included in 

the portfolio.  

(Graham, 2005[1949]).  

4.5.4 Net-Nets 

This strategy is fundamentally built upon the theory that one should buy stocks with a 

market value which is lesser than two-thirds of the NCAV, net current asset value. 
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Therefore, this model is often also called the NCAV strategy, since that is the formula 

one needs to use while calculating which stock to include in the portfolio and which 

should be excluded (Singh & Kaur, 2014). This investment strategy is defined as value 

investing and is thus based on the fundamental of buying the stocks when they are low 

and selling them high (An, Cheh & Kim, 2015).  

 

With this formula, the investor can buy stock which are below the liquidating value 

which means that it is an offer of a bargain and therefore the management must act to 

make sure that this possibility is eliminated, that is restore the normal rate of return for 

the investment in the long run (Singh & Kaur, 2014). Thus, when the management's 

actions restore the rate of return of their investments the value of the company will 

increase and since the investor purchased the stock at its bargain price he or she will 

then receive a great return on this investment.  

 

NCAV is thus calculated as following: 

 
(Xiao & Arnold, 2008) 

 

This investment strategy need to be adjusted to suit today's companies. Therefore, in 

this study the portfolio will not be formed based on the criteria that one should buy 

stocks with a market value which is lesser than two-thirds of the NCAV. Otherwise the 

majority of the portfolios had not contained any shares. Instead the portfolios will be 

formed based on the criteria that one should buy stocks with a market value lesser than 

NCAV.  

4.5.5 Piotroski´s F_SCORE 

Piotroski´s F_SCORE is based on nine fundamental signals that will measure three 

areas of companies financial relations: profitability, financial leverage/liquidity, and 

operating efficiency. Four signals which are about the company's profitability. Cash 

flows relations and the current profitability give information about the companies’ 

ability to generate funds internally. A company that currently generate positive profits 
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or cash flow is showing a capacity to generate some funds through operating activities. 

Further, a positive earnings trend is suggestive of an improvement in the company's 

underlying ability to generate positive future cash flows. First, ROA is defined as the 

net income before extraordinary items, scaled by beginning-of-the-year total assets. If 

the company's ROA is positive, the indicator variable F_ROA will be equal to one, 

otherwise zero. Second, CFO is defined as cash flows from operation, scaled by 

beginning-of-the-year total assets. If the company's CFO is positive, the indicator 

variable F_CFO will become one, otherwise zero. A third signal, ΔROA is defined as 

ROA for current year minus ROA for the year before. If ΔROA > 0, the indicator 

variable F_ΔROA is equal to one, otherwise zero. The fourth signal is considered the 

relation between cash flows and profitability. Here ACCRUAL is used as the net 

income for current year before extraordinary items minus cash flow from operation, 

scaled by beginning-of-the-year total assets. If CFO > ROA, the indicator variable 

F_ACCRUAL will be equal to one, otherwise zero (Piotroski, 2000). The formulas for 

the first four signals can be written: 

(Piotroski, 2000) 

 

The next three signals measure changes in capital structure and the company's ability to 

meet future debt service obligations. Since the majority high BM companies are 

financial constrained, Piotroski assumes that an increased leverage, a deterioration of 

liquidity, or use of extern financiation is a bad signal of financial risk. First, ΔLEVER 

captures the changes in companies’ long-term debt levels and is measured as the 

historical change in relation to total long-term debt to average total assets. An increase 

in financial leverage is seen as a negative signal, and vice versa. By increase external 

capital, a financially distressed company is signal its inability to generate enough 

internal funds. Further, an increase in long-term debt is likely to place additional 
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constraints to the company's financial flexibility. The indicator variable F_ΔLEVER is 

equal to one if the company's leverage ratio fell in the year preceding portfolio 

formation, otherwise zero. Second, ΔLIQUID measures the historical change in the 

company's current ratio between current and earlier year. In this case, current ratio is 

defined as the relation of current assets to current liabilities at fiscal year-end. An 

improvement in liquidity is assumed to be a good signal of the company's ability to 

serve current debt obligations. If the company's liquidity improves, the indicator 

variable F_ΔLIQUID is equal to one, otherwise zero. Third, the indicator variable 

EQ_OFFER is equal to one if the company did not issue common equity in the year 

preceding portfolio formation, otherwise zero. Financial distressed companies that raise 

external capital can signal their inability to generate enough internal funds for service 

future obligations. Further, the fact that these companies are willing to issue equity 

when their share price probably will be depressed highlights the poor financial 

condition that the companies are facing (Piotroski, 2000). The formulas for the next 

three signals can be written: 

 
(Piotroski, 2000) 

 

The two last signals measure the changes in effectivity of the company's operations. 

First, ΔMARGIN is defined as the company's current gross margin ratio (gross margin 

scaled by total sales) minus the prior year´s gross margin ratio. An improvement in 

margin signal a potential improvement in factor costs, a rise in the price of the 

company's product or a reduction in inventory costs. The indicator variable 

F_ΔMARGIN is equal to one if ΔMARGIN is positive, otherwise zero. Second, 

ΔTURN is defined as the company's current year asset turnover ratio (total sales scaled 

by beginning-of-the-year total assets) less the prior year´s asset turnover ratio. An 

improvement in asset turnover signals higher productivity from the asset base. Such an 
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improvement can come from increased sale or more efficient operations. The indicator 

variable F_ΔTURN is equal to one if ΔTURN is positive, otherwise zero (Piotroski, 

2000). The formula for the last two signals can be written: 

(Piotroski, 2000) 

 

Piotroski define the aggregate signal measure, F_SCORE, as the sum of the nine binary 

signals. Therefore, for each company the signals are added together. The decision to buy 

is ultimately based on the strength of the aggregated signal, where one should buy 

companies with high F_SCORE. This means that the portfolios for each year only 

consist of companies with a F_SCORE that is considered high, which is a score of eight 

or nine (Piotroski, 2000). 

4.6 Risk-Adjusted Measures 

According to Bodi, Kane & Marcus (2014), getting the most accurate comparison 

between the different investment strategies and index one should understand that 

adjusting for risk is necessary. This since the investment strategies can be riskier than to 

invest in the market portfolio which means that by simply compare without any 

adjustments the investment strategies are expected to have a higher return but this is due 

to higher risk taking. If one decides to not adjust for risk the comparison will not be that 

meaningful which is evidence for that this is necessary to get results that can be used.  

 

How to risk-adjust the performance of the different portfolios was first presented around 

the same time as the Capital asset pricing model, CAPM, was introduced. Quickly after 

this both Treynor, Sharpe and Jensen understood that the model could help rating the 

performance of a portfolio. This leads to three different ways to analyze risk-adjusted 

results for the performances of the different portfolios, namely by Sharpe’s Ratio, 

Treynor’s Measure, and Jensen’s Alpha (Bodie, Kane & Marcus, 2014). In addition to 

these measures, there are also other measures that take risk into account. However, in 

this study the three-different risk-adjusted methods just mentioned will be performed to 

get more results that can be used in the investigation. The first two will be evaluated as 
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measures while the third will be analyzed as regression. Another advantage when using 

different types of risk-adjustments is that there are differences between them and they 

also use different forms of risk. The risk-adjusted measures will be calculated per year 

from weekly data. This means for example that beta will be calculated for each year 

based on 52 observations.  

4.6.1 Risk-free Rate  

Since this study is only focusing on the Swedish market the Swedish government bond 

rate will be used to determine the risk-free rate. This since, according to Damodaran 

(2012) in the CAPM model for example the market risk is the market risk premium 

which is determined after canceling out the risk-free assets, which is then evidence that 

the risk-free asset will have some effect on the CAPM model. Therefore, the question of 

how to determine how an asset is risk-free is crucial. In most cases a risk-free asset is 

one where the expected return is given, there are no questions about the risk since the 

expected return is already stated, and one cannot receive higher return than expected or 

lower, that is it is risk-free. A risk-free investment cannot have any default or 

reinvestment risk and in most cases these are long-term government bond rates 

(Damodaran, 2012). Based on this, a ten-year government bond is chosen as the risk-

free rate. 

4.6.2 Sharpe Ratio 

Sharpe Ratio is a measurement presented by William Sharpe and measure the ratio 

between risk and return (Bodie, Kane & Marcus, 2014). Thus, it is used to measure 

what return can be expected per unit of risk, hence, a riskier investment will have higher 

expected return (Sharpe, 1964). Sharpe Ratio can be calculated as:  

 
(Sharpe, 1964) 
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This measure shows the difference between the return of portfolios and risk-free rate, 

which means that a positive Sharpe Ratio means that the portfolio yields higher return 

for the extra risk that one takes. When choosing between different investment decisions, 

one should favor the one with highest Sharpe Ratio because a portfolio with higher 

Sharpe Ratio has better risk-adjusted performance (Sharpe, 1964).  

4.6.3 Treynor Measure 

Just like Sharpe Ratio, Treynor Measure gives expected return per unit of risk, but not 

on the total risk as Sharpe Ratio does instead Treynor uses the systematic risk, that is 

the market risk (Bodie, Kane & Marcus, 2014). Treynor Measure can be calculated as:  

 
(Treynor, 1965) 

 

Since Treynor Measure calculate the difference between the return of the portfolios and 

risk-free rate, a positive measure shows that the portfolio has performed higher than the 

market. Even for this measure one should favor the one with highest Treynor Measure 

when choosing between different investment decisions (Treynor, 1965). Here one can 

also understand the differences between Treynor Measure and Sharpe Ratio since 

Treynor Measure uses the beta, which is the market risk, when dividing and in Sharpe 

Ratio standard deviation is used, which is the total risk. Thus, the difference between 

the two models are risk, where one only consists of the systematic risk and the other one 

of both systematic and unsystematic risk.  

4.7 Regression Analysis  

Different regression analysis is done to further investigate the different investment 

strategies. The regressions will not be presented per year, instead the regressions are 

reported as an average for the whole period, still on weekly data.  
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The different tests will be presented below. However, common to all of them is that 

some tests are done on the regression in order to see if they suffer from 

heteroscedasticity or autocorrelation. To test the heteroscedasticity the Breusch-Pagan 

test is done, here the test determines if the variance of the errors is dependent of the 

independent variables (Gujarati & Porter, 2009). If so the regression consists of 

heteroscedasticity. The null hypothesis is that there is homoscedasticity thus if this is 

rejected heteroscedasticity is present. For autocorrelation, the Breusch-Godfrey test will 

help us determine if the models suffer from autocorrelation or not. The null hypothesis 

is that there is no autocorrelation which indicates that if it is rejected autocorrelation is 

present in the regression model (Gujarati & Porter, 2009).  

 

Assuming that both heteroscedasticity and autocorrelation are present in the regression 

model some adjustments are needed. To correct for both one can use the HAC standard 

errors or also called Newey-West, this model is an extension of the White 

heteroskedasticity standard errors (Gujarati & Porter, 2009). When using these standard 

errors instead of the original OLS standard errors the HAC will have larger once which 

can then take into account the suffering from heteroscedasticity and autocorrelation. For 

the HAC model to work the sample size needs to be considered to be a large one 

(Gujarati & Porter, 2009), since our sample consists of 983 observations the conclusion 

is drawn that the sample size is large enough. Thus, if any of the regressions suffers 

from autocorrelation and/or heteroscedasticity the HAC errors will be used to correct for 

this.  

4.7.1 Capital Asset Pricing Model  

Regressions with Capital Asset Pricing Model, CAPM, will be made. According to this 

model, the expected return is determined by the risk-free rate and the market return, 

while the risk is measured by beta (Damodaran, 2012). The model can be written as: 

 
(Damodaran, 2012)  
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4.7.2 Jensen's Alpha  

This risk adjusted performance measure is based on CAPM and is calculated as 

following:  

 
(Bodie, Kane & Marcus, 2014) 

 

The model is then the average return of the investment strategy above or below what is 

the predicted from the CAPM model, given by the investment strategy or index beta and 

average market return. If the return on the investment strategy is higher than the risk 

adjusted return the alpha will be positive (Bodie, Kane & Marcus, 2014). With this 

analyze one can determine if one should reject the hypothesis or not based on the 

significance tests. The risk-free rate is subtracted from the returns in order to adjust for 

the return one can gain risk-free.  

4.7.3 Three-Factor Model  

This study contains several different tests and each test requires time and resources. 

Therefore, Fama and French Three-Factor model will be used to further examine the 

different portfolios. Fama and French (1993) made a study that showed that the extra 

factors included in Fama and French Three-Factor model compared to CAPM captures 

the anomalies in a better way and explain more of the variation in returns.  

 

Although the subsequent Five-Factor model explains more of the return according to 

several studies, the Three-Factor model is chosen since that model is considered  

to be usable in this study. Besides, it is shown that some of the anomalies that occur in 

the efficient market is caught when using the Three-Factor model, which indicate that 

this model can be used to further investigate the subject. And as mentioned in section 

2.5, none of the models fully explain the variation in expected return. The Three-Factor 

model can be written as:   
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(Fama and French, 1993) 

 

The Fama and French factors are downloaded from House of Finance, which is 

Sweden's national research center in financial economics. The first factor, RMt-RFt, is 

calculated as the market return minus the risk-free rate. The second factor, the size 

effect (SMB), is calculated as the average of the returns of the smallest stock portfolio 

minus the average of the biggest stock portfolio returns, equally weighted. The third 

factor, the value factor (HML), is calculated as the average of the highest B/M returns in 

the portfolio minus the average of the lowest B/M returns, equally weighted (House of 

finance, n.d.). 

 

When testing the Three-Factor model in stata each independent variable is added 

separately which indicates that for each investment strategy four different regression 

models will be tested. The first one is then simply a CAPM regression, the second one 

will also have the SMB variable, in the third the CAPM and HML are run, and finally in 

the fourth the whole three factor model will be run. However, in the result the CAPM 

regression will only be presented as well as the Three-Factor model.  

 

When looking at the results from the Three-Factor model a difference from 

investigating an ordinary OLS regression needs to be stated. Since the variables used in 

the regression is not decided from any earlier studies or what have been used in 

previous studies instead it is a handpicked model with already determined variables to 

be used. Therefore, each variable’s own effect on the investment strategies is not the 

most important one, instead it is believed that the overall performance of the model is 

more interesting which indicates that the F-test can help us determine this and with this 

our hypothesis can also be supported, rejected, or said nothing about.  
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5 Result  

5.1 The Magic Formula 

5.1.1 Portfolio Composition 

The stocks included in the investigation of The Magic Formula portfolios are selected 

according to the description in section 4.5.1. This investment strategy does not exclude 

any companies based on different conditions, instead all companies will receive a score. 

Therefore, each portfolio for every year will consist of the ten stocks with lowest total 

score.  

 

The companies included in each portfolio varies across time, some companies are 

included in the portfolios for several years while some companies only are included in 

the portfolio during one year. A table over the different portfolios for each year can be 

find in appendix 1. During the total sample period of 19 years, 77 different companies 

have been included in the portfolios according to this investment strategy. The two 

companies that are included in the most portfolios are VBG Group and Skanska, who 

are included in nine respectively eight portfolios. This means that no company are 

included in half or more of the portfolios. Worth mentioning, companies that are 

included in portfolios more than one year tend to have one or several years between 

some of the years they are in the portfolio. There are not many companies where all 

years they are included in the portfolio are subsequent.   

 

The logic behind The Magic Formula is to create portfolios that consist of companies 

with higher earnings yield and higher return on capital. It is not always the case that the 

companies with highest earnings yield or highest return on capital compared to the rest 

of the sample are included in the portfolios. However, the companies that are included 

in the portfolios are the ones with top rankings when both measures are taken into 

account. This indicate that the strategy select the types of companies it intends.  

5.1.2 The Performance of the Portfolio 

As can be seen in figure 3, the portfolios that have been formed according to the 

investment strategy The Magic Formula have overall performed higher than index 
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during the studied time period. The figure shows the accumulated return for the 

portfolios in comparison with index, without adjustment for risk. During the first three 

years, between 1998-2000, index yield a higher accumulated return compared to the 

portfolios. The following years, between 2001-2016, the portfolios yield a higher 

accumulated return compared to index. In total, the portfolios increase in value during 

the time period from zero percent to 640 percent, while index increases in value from 

zero percent to 202 percent.  

 

 
Figure 3. Accumulated return for The Magic Formula portfolios in relation to accumulated 

return for index between 1998-2016.  
 

By looking at the return for each year one can see that the portfolios yield higher return 

compared to index during 14 out of 19 years. This can be seen in table 6. The highest 

difference was in 2011 when the portfolio yield an excess return on 153,54 percent 

compared to index. Index performed highest in 2000, which is also the year when the 

portfolio performed lowest in relation to the index, -34,42 percent. 
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Table 6. The return of the portfolios formed by The Magic Formula and their excess return 

compared to index.  
 

The portfolios can be investigated further by looking at risk-adjusted measures. A 

summary of the measures for The Magic Formula can be find in table 7. All values for 

Sharpe Ratio and Treynor Measure are positive, which indicate that this investment 

strategy can yield higher return for the extra risk that one takes. Looking at the measures 

for each year some variation can be seen in the values, which means that the level of 

higher return one will yield for the extra risk varies over time. The average Sharpe Ratio 

during the sample period is 1,41, while the average Treynor Measure is 0,66. For 

Jensen's Alpha, three values are negative while the majority are positive. This means 

that for 16 out of 19 years, the return of the investment strategy is higher compared to 

index. However, just some values are statistically significant for Jensen's Alpha. The 

average Jensen's alpha is estimated to 0,21 for The Magic Formula.  
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Table 7. Sharpe Ratio, Treynor Measure and Jensen´s Alpha for the portfolios formed by The 

Magic Formula. * Significant level of 10 %.  
 

In table 8 a description of the used variables in the Three-Factor model, CAPM and 

Newey are presented. What can be seen here is that the return of the portfolios (Rit-RFt) 

has a minimum of zero and maximum of 164,80 percent, which means that it is high 

variance in the performance of the strategy. However, the mean is 22,70 percent which 

can be considered to be a high return. In this table, the number of observation for the 

investment strategy is also shown, a sample size of 983 observations. 

 

 
Table 8. Descriptive summary of the used variables in the regression models.  
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In table 9 a correlation matrix is shown, this indicates that both SMB and HML have a 

negative effect on the return of the portfolios and Rm-Rf have positive effect. However, 

neither of these correlations are significant which indicates that one cannot be certain 

about this relation. There is one correlation which is positive and significant and that is 

the relation between HML and SMB, indicating that the size effect and the value factor 

have an almost perfect positive correlation.  

 

 
Table 9. Correlation matrix according to pearson correlation test ***,**,* respectively 

indicates significant level of 1, 5, and 10 %.  
 

In table 10 regressions analysis that further test the Magic Formula can be found. The 

constant and the other variables show similar results. If Rm-rf increases by one 

percentage point, the return of the portfolio will on average increase by 0,27 percentage 

points, given that nothing else has changed. If the different variables were zero, the 

average return of the portfolio will be around 0,23 percentage points, everything else 

alike. By looking at CAPM and Three-Factor model one can see a constant that is 

significant, but the interpretation may not make much economic sense since Rm-rf and 

the overall F-test are insignificant. Besides, the R2 is low for both the CAPM and the 

Three-Factor model. However, the Three-Factor model seems to be suffering from 

autocorrelation at one percent level of significant. Therefore, Newey regression is run. 

Except the above interpretation of Rm-rf, the results indicate that SMB and the return of 

the portfolio have a negative relation since if SMB increases by one percentage point, 

the return of the portfolio will on average decrease with -0,06 percentage points. HML 

and return have a positive relation since if HML increase by percentage point, the return 

will increase with 0,03 percentage points. Despite this, the regression does not have any 

significant variables except the constant, and neither the F-test shows a significant 

value. Therefore, no statistical evidence that support hypothesis 1 can be find with these 

tests. 
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Regression CAPM Three factor  Newey  

Constant 0,2265469  
(0,0109551) 

(20,68 0,000)*** 

0,2267639  
(0,0109844)  

(20,64 0,000)*** 

0,2267639  
(0,0109888)  

(20,64 0,000)*** 

Rm_rf 0,2742078  
(0,3624411)  
(0,76 0,449) 

0,2704343  
(0,3634806)  
(0,74 0,457) 

0,2704343  
(0,2549978)  
(1,06 0,289)  

SMB 

- 

-0,0560532  
(0,1839891)  
(-0,30 0,761) 

-0,0560532  
(0,0603739)  
(-0,93 0,353) 

HML 

- 

0,0312718  
(0,1269209) 
(0,25 0,805) 

0,0312718  
(0,0403035) 
(0,78 0,438) 

R2 0,0006 0,0007 - 

F-test  0,57  
(0,4495) 

0,23  
(0,8765) 

1,69  
(0,1678) 

Breusch-Pagan  
- 

4,71  
(0,1941) - 

Breusch-Godfrey  
- 

940,197  
(0,000)*** - 

Table 10. Regression according to the CAPM, three factor model and Newey. Dependent 

variable is the return of the portfolio. In the first parentheses the standards errors is presented 

and in the second the t-value can be found ***,**,* respectively indicates significant level of 1, 

5, and 10 %.  
 

Based on the above results, one cannot find statistical support for hypothesis 1 “By 

investing according to The Magic Formula the investor will gain excess return 

compared to index, after risk adjustment” since none of the regressions are significant 

or have higher explanation degree. This means that it is unsure if The Magic Formula 

will yield excess return compared to index. However, when looking at the risk-adjusted 

measures some Jensen´s Alpha values are significant. This together with the other 
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measures indicate that the strategy might possibly create excess return for some years, 

however, further studies would need to be done to determine if the strategy can create 

excess return or not. 

5.2. Dogs of the Dow 

5.2.1 Portfolio Composition 

The stocks included in the investigation of Dogs of the Dow portfolios are selected 

according to the description in section 4.5.2. Even this investment strategy consists of 

ten stocks in each portfolio since the strategy does not exclude a large number of 

companies based on certain criteria’s, instead companies with higher dividend yield are 

chosen. 

 

During the sample period, 74 different companies are included in the portfolios. A table 

over the different portfolios for each year can be find in appendix 2. Some companies 

occur at several times while some companies are only included in the portfolios once. 

Even for this strategy, no company is included in half or more of the portfolios. Bilia is 

the company included in most portfolios according to this strategy, more specifically in 

nine portfolios. Concordia Maritime and Midway Holding are included in eight 

portfolios each. Companies that are included in portfolios more than one year tend to 

have one or several years between some of the years they are in the portfolio even for 

this strategy. 

 

The logic behind this strategy is to create portfolios with the top ten highest companies 

measured by their dividend yield. This is also what is presented in the portfolio, which 

indicates that the strategy works well for creating portfolios with these companies.  

5.2.2 The Performance of the Portfolios 

By investigate the investment strategy Dogs of the Dow one can see that the portfolios 

overall have yield higher return compared to index during the time period 1998-2016. 

Figure 4 shows the accumulated return for the portfolios in comparison with index, 

without adjustment for risk. During the first five years, between 1998-2002, index 

performed higher than the portfolios. Thereafter, the portfolios yield a higher 

accumulated return compared to index. Overall the portfolios increase in value during 
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the studied time period from zero percent to 406 percent, compared to index that 

increases in value from zero percent to 202 percent.  

 

 
Figure 4. Accumulated return for Dogs of the Dow portfolios in relation to accumulated return 

for index between 1998-2016.  
 

By looking at the return for each year one can see that the portfolios yield excess return 

during 14 out of 19 years when the return are compared to index. This can be seen in 

table 12. The portfolio in year 2009 performed the highest excess return compared to 

index, an excess return of 61,45 percent. The portfolio performed lowest in relation to 

index in year 2000, when index performed highest compared to the other years, -45,13 

percent. 
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Table 12. The return of the portfolios formed by Dogs of the Dow and their excess return 

compared to index.  
 

A summeration of the risk-adjusted measures can be found in table 13. When looking at 

the risk-adjusted measures for portfolios formed by Dogs of the Dow there are one 

negative value for Sharpe Ratio and four negative values for Treynor Measure. The 

majority of years show positive values for both Sharpe Ratio and Treynor Measure, 

which means that on average the strategy will yield higher return for the extra risk one 

takes. Sharpe Ratio have some values higher than one while the majority of values are 

lower than one, this means a variation in the return one will gain by taking one extra 

unit of risk. The average Sharpe Ratio is calculated to 0,67. All values for Treynor 

Measure are lower than one and the average Treynor Measure is estimated to 0,11. 

When it comes to Jensen´s Alpha, nine out of 19 values are positive. Besides, the values 

are all close to zero which indicate a low average return, 0,04, over what was predicted 

by CAPM. Furthermore, just some Jensen´s Alpha are statistical significant.  
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Table 13. Sharpe ratio, Treynor measure and Jensen´s alpha for the portfolios formed by Dogs 

of the Dow.  * Significant level of 10 %.  
 

By studying table 14 the summary of the used variables in the CAPM, Three-Factor 

model and Newey regression can be seen. The number of observations is 983. Here one 

can see that the return of the strategies (Rit-RFt) minimum is -11,17 percent and 

maximum 22,97 percent with a mean if 10,44 percent.   

 

 
Table 14. Descriptive summary of the used variables in the regression models.  
 

For the Dogs of the Dow investment strategy one can see in table 15 that both SMB and 

HML have a negative correlation with the investment strategy, but these relations are 
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not significant and therefore not certain. Rm-rf has a positive relation to the strategys 

return but the same problem is shown, the relationship is not significant.  

 

 
Table 15. Correlation matrix according to pearson correlation test ***,**,* respectively 

indicates significant level of 1, 5, and 10 %.  
 

In table 16, regressions analysis that further test the investment strategy Dogs of the 

Dow can be find. According to CAPM, if Rm-rf increases by one percentage point, the 

return of the portfolio will on average increase by 0,03 percentage points, given that 

nothing else have changed. If Rm-rf was zero, the average return of the portfolios will 

be around 0,10 percentage points. In this regression, only the constant is significant, 

while Rm-rf and the F-test is insignificant, and therefore this regression give no 

explanation of how the strategy gain excess return. If one instead looks at the Three-

Factor model one can see a negative relation between SMB and the return of the 

portfolios, if SMB increase by one percentage point the return of the portfolio will on 

average decrease by 0,11 percentage points. The relation between HML and return is 

positive, and if HML increase with one percentage point the return will increase by 0,07 

percentage points on average. Both SMB and HML are significant on one percent 

respectively five percent. The constant is significant, indicating that if the other 

variables are zero, the return would be around 0,11 units. However, Rm-rf is still not 

significant and R2 is low, even if it higher than for CAPM, indicating that the return is 

not fully explained by the regression models. Since the Three-Factor model suffers from 

autocorrelation, Newey regression was run. In the Newey regression, the F-test is 

significant and one can therefore find some support for that an investor investing 

according to the Dogs of the Dow will gain excess return compared to the index.  
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Regression CAPM Three factor  Newey  

Constant 0,1044148  
(0,0025055)  

(41,67 0,000)*** 

0,1048029  
(0,0025029)  

(41,87 0,000)*** 

0,1048029  
(0,0025154)  

(41,66 0,000)*** 

Rm_rf 0,0273553  
(0,0828936)  
(0,33 0,741) 

0,0183547  
(0,0828228)  
(0,22 0,825) 

0,0183547  
(0,0936474)  
(0,20 0,845) 

SMB 

- 

-0,110187  
(0,0419238) 

(-2,63 0,009)*** 

-0,110187 
(0,0351688)  

(-3,13 0,002)*** 

HML 

- 

0,0662486  
(0,0289202)  

(2,29 0,022)** 

0,0662486  
(0,0237046)  

(2,79 0,005)*** 

R2 0,0001 0,0076 - 

F-test  0,11  
(0,7415) 

2,51  
(0,0573)* 

16,53  
(0,000)*** 

Breusch-Pagan  - 2,11 (0,5491) 
 

Breusch-Godfrey  - 956,958 (0,000)*** 
  

Table 16. Regression according to the CAPM, three factor model and Newey. Dependent 

variable is the return of the portfolio. In the first parentheses the standards errors is presented 

and in the second the t-value can be found ***,**,* respectively indicates significant level of 1, 

5, and 10 %.  

 

Based on the above results, some statistical support can be find for Hypothesis 2 “By 

investing according to Dogs of the Dow the investor will gain excess return compared 

to index, after risk adjustment” looking at the Three-Factor model. However, only a few 

Jensen´s alpha is significant and neither is CAPM. Looking at the other measures of 

return the results indicate that this strategy might create excess return compared to index 

for some years, however, to confirm this further studies would need to be performed.  
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5.3 Graham Screener 

5.3.1 Portfolio Composition 

The stocks included in the investigation of Graham Screener are selected according to 

the description in section 4.5.3. As mentioned, the strategy has been adjusted a bit to 

better suit the time and sample of this study. Even after the adjustment several portfolios 

include less than ten different companies. These portfolios are filled with risk-free 

investments in order to not change to much in the original strategies.  

 

A table over the different portfolios for each year can be find in appendix 3. Eleven 

portfolios formed based on these rules include ten companies. In 1998 and 2002, two 

respectively three companies are included in the portfolios based on these rules. This 

means that 80 percent respectively 70 percent of the portfolios are filled with risk-free 

placements. In 1999 and 2000, seven respectively six companies are included in the 

portfolios, which means 30 percent respectively 40 percent in risk-free placements. In 

2001 and 2005, eight companies are included in each portfolio and the remaining 20 

percent consists of risk-free placements. At last, in 2004 and 2013, nine companies are 

included in each portfolio and ten percent of each portfolio are in risk-free placements. 

 

This investment strategy includes 44 companies in total, where the majority of 

companies occur more than once. Two companies are included in more than half of the 

portfolios. Hennes & Mauritz is included in 17 of 19 portfolios while Svenska Cellulosa 

is included in twelve portfolios. Once again, there are not many companies where all 

years they are included in the portfolio are subsequent.   

 

The logic behind Graham Screener is to find stable companies, which have been in the 

market for a long time. Also, to have a stable financial position with consistency when it 

comes to payout dividends as well as increasing revenue. When looking at the 

companies that has been selected based on this, one can see that they are all well known 

companies that has been around for a long time. Their financial position is harder to see 

just from the selected companies. However, by looking at the different companies and 

given the fact that the companies only fulfill some of the original criteria’s one can 

argue for that the selection of companies in the portfolio is not in fully accordance with 

the logic behind the strategy. 
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5.3.2 The Performance of the Portfolios 

As can be seen in figure 5, the portfolios formed by the strategy Graham Screener have 

overall performed higher than index during the time period. The figure shows the 

accumulated return for the portfolios in comparison with index, without adjustment for 

risk. During seven years, between 1998-2002 and 2006-2007, index performed higher 

accumulated return than the portfolios formed by the strategy. During the remaining 

years, the portfolios have yield higher accumulated return. In total, the portfolios 

increase in value during the studied time period from zero percent to 314 percent. Index 

increases in value from zero percent to 202 percent.  

 

 
Figure 5. Accumulated return for Graham Screener portfolios in relation to accumulated return 

for index between 1998-2016.  
 

In table 18 one can see a summeration of the return of the portfolios and the excess 

return compared to index for each year. Ten out of 19 portfolios formed by this strategy 

yield excess return compared to index. The portfolio for year 2009 yield highest excess 

return of 60,89 percent. Once again, the portfolios performed lowest in relation to index 

in year 2000, when index performed highest, -50,78 percent. 
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Table 18. The return of the portfolios formed by Graham Screener and their excess return 

compared to index.  
 

Table 19 shows a summeration of the risk-adjusted measures for the Graham Screener 

portfolios. For this strategy, none of the Sharpe Ratios or Treynor Measures show 

negative values, indicate that when investing according to this strategy one will be 

compensated for the extra risk one takes. Sharpe Ratios varies between the different 

years, between 0,3-2,5, where the average Sharpe Ratio is estimated to 1,57. This means 

variation in the extra return an investor can gain by taking one extra unit of risk. 

Treynor Measures for the different years are more equal in their values, around 0-0,3, 

where the average Treynor Measure is 0,19. Here, the extra return one will gain by 

taking one extra unit of risk is more equal compared to Sharpe Ratio. When it comes to 

Jensen´s alpha the majority of values are positive, indicting a higher return compared to 

index. However, the average alpha is around zero, 0,09 which indicate a low average 

return over the performance of the market. Besides, just several values for Jensen´s 

Alpha are significant.  
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Table 19. Sharpe Ratio, Treynor Measure and Jensen´s Alpha for the portfolios formed by 

Graham Screener.  * Significant level of 10 %.  
 

In the table 20 a descriptive summary of the used variables in the CAPM, Three-Factor 

model and Newey regression is presented. Here it can be seen that the tests include 983 

observations. It can also be seen that the return of the portfolios (Rit-RFt) have a 

minimum of 3,13 percent and maximum of 41,37 percent, where the mean is 15,80 

percent.  

 
Table 20. Descriptive summary of the used variables in the regression models.  
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The return of the portfolios seems to have a negative significant correlation to both 

SMB and HML when looking at the table 21. The size effect and value factor is then 

negatively correlated to the return of the investment strategy. The Rm-rf variables has a 

positive relation to the return of the model, however none of these relations are 

significant and therefore one cannot be certain about these relationships.  

 

 
Table 21. Correlation matrix according to pearson correlation test ***,**,* respectively 

indicates significant level of 1, 5, and 10 %.  
 

In table 22, regressions analysis that further test Graham Screener can be found. The 

constant and Rm-rf shows similar values for all the regressions, indicating that if Rm-rf 

increases by one percentage point, the return of the portfolio will on average increase by 

0,04 percentage points, everything else alike. If Rm-rf is zero in CAPM and if the three 

factors are zero in Three-Factor model, the average return of the portfolio will be 

around 0,16 percentage points. The constant is significant for the three regressions, but 

Rm-rf is insignificant and therefore it gives no statistical evidence. For CAPM, the F-

test is insignificant and R2 is low and therefore this regression cannot give any clear 

answers. The three-factor model suffers from autocorrelation and therefore Newey 

regression is performed. Except the interpretations mentioned above for Rm-rf and the 

constant, the regression shows a positive relation between HML and return, if HML 

increase by one percentage point the return will on average increase with 0,03 

percentage points. The relation between SMB and return is negative, indicating that if 

SMB increase by one percentage point the return will on average decrease with around 

0,06 percentage points. Except the constant, one variable, HML, is significant and the R2 

is just a little higher compared to CAPM. However, Newey regression shows a 

significant F-test which gives some support to hypothesis 3.  
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Regression CAPM Three factor  Newey  

Constant 0,157968  
(0,0023999)  

(65,82 0,000)*** 

0,158217  
(0,0024009)  

(65,91 0,000)*** 

0,1582517 
(0,0024145)  

(65,54 0,000)*** 

Rm_rf 0,0444337  
(0,0793991)  
(0,56 0,576) 

0,0429028  
(0,0794474)  
(0,54 0,589) 

0,0429028 
(0,0862623)  
(0,50 0,619) 

SMB 

- 

-0,0582424  
(0,0402152)  
(-1,45 0,148) 

-0,0582424  
(0,0259005)  

(-2,25 0,025)** 

HML 

- 

0,0252823  
(0,0277416)  
(0,91 0,362) 

0,0252823  
(0,0174853)  
(1,45 0,149) 

R2 0,0003 0,0049 - 

F-test  0,31  
(0,5759) 

1,62  
(0,1834) 

160,29  
(0,000)*** 

Breusch-Pagan  
- 

4,17  
(0,2440) - 

Breusch-Godfrey  
- 

964,935  
(0,000)*** - 

 

Table 22. Regression according to the CAPM, three factor model and Newey. Dependent 

variable is the return of the portfolio. In the first parentheses the standards errors is presented 

and in the second the t-value can be found ***,**,* respectively indicates significant level of 1, 

5, and 10 %.  
 

Based on the above results, some statistical support can be found for Hypothesis 3 “By 

investing according to Graham Screener the investor will gain excess return compared 

to index” when looking at the Three-Factor model. However, only a few Jensen´s alpha 

is significant and neither is CAPM. Looking at the other measures the results indicate 

that this strategy might yield higher return compared to index for some specific years, 
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however, further tests would be needed in order to determine if the strategy works or 

not.  

5.4 Net-Nets 

5.4.1 Portfolio Composition 

The stocks included in the investigation of Net-Nets are selected based on the 

description in section 4.5.4. Even this strategy has been adjusted in order to better suit 

the time and sample of this study. Despite the adjustment, only two portfolios, 2003 and 

2009, include ten companies according to this strategy. A table over the different 

portfolios for each year can be find in appendix 4. 

 

In 2011, none of the companies in the sample fulfills the requirements for being 

included in the portfolio. This means that the whole portfolio in 2011 consists of risk-

free investments. In 1998, 2006, 2007, 2014 and 2015, one company is included in each 

portfolio and 90 percent of the portfolios consist of risk-free investments. In 2000, 

2001, 2010, 2013 and 2016, two companies are included in the portfolio for each year, 

while 80 percent of the portfolios are risk-free investments. In 1999, 2004, 2005 and 

2012, four companies fulfill the requirements and 60 percent are risk-free investments. 

In 2008 and 2002, three respectively five companies are included in the portfolios, and 

therefore 70 respectively 50 percent of the portfolio consists of risk-free investments.  

 

During the whole period 23 different companies are included in the portfolios. This 

means that this is the strategy that includes fewest companies compared to the other 

strategies. The majority of the companies are only included in one or two portfolios. 

Borås Wafveri AB is the company included in most portfolios, nine times during the 

sample period.  

 

The logic and theory behind this strategy is to find undervalued companies. This 

strategy has just found a few companies that are undervalued over the whole sample 

period, indicating that the portfolios is not totally consistent with the logic of the 

strategy. Since the results suggest that there are only a few companies every year on the 

Swedish Stock exchange that are undervalued according to Net-Nets strategy. 
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Therefore, one might need to expand to more markets or bigger markets to find more 

companies that are undervalued.  

5.4.2 The Performance of the Portfolios 

As can be seen in figure 6, the index has overall performed higher than the portfolios 

formed by Net-Nets. The figure shows the accumulated return for the portfolios in 

comparison with index, without adjustment for risk. The accumulated return is higher 

for index compared to the portfolios for every year in the sample period and for this 

strategy, index increases more in value than the portfolios. Index increases in value 

from zero percent to 202 percent while the portfolios increase in value from zero 

percent to 47 percent.  

 

 
Figure 6. Accumulated return for Net-Nets portfolios in relation to accumulated return for 

index between 1998-2016.  
 

Table 24 shows the return of the portfolios and the excess return compared to index for 

each year. For this strategy, index perform higher than the portfolios during the majority 

of years, 13 years to be exact. The portfolio for year 2009 yield the highest excess return 

compared to index, a return on 53,98 percent. The portfolio performed lowest compared 

to index in year 2000, -63,74 percent. 
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Table 24. The return of the portfolios formed by Net-Nets and their excess return compared to 

index.  
 

A summeration of the risk-adjusted measures for Net-Nets can be found in table 25. All 

measures, both for Sharpe Ratio and Treynor Measure, are around zero, some of them 

are negative while the majority are positive. This means that for the majority of years 

one will be compensated for the extra risk one takes. The average Sharpe Ratio is 0,06 

and the average Treynor Measure is 0,01. This means that it is not much variation in the 

extra return an investor will gain by taking one extra unit of risk. When it comes to 

Jensen´s alpha, there are mixed positive and negative values. Again, the average alpha is 

around zero, 0,04, which means that the average return does not exceed the return for 

index by that much. However, only a few values for Jensen´s Alpha are significant.  
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Table 25. Sharpe Ratio, Treynor Measure and Jensen´s Alpha for the portfolios formed by Net-

Nets. * Significant level of 10 %.  
 

In table 26 a summary of the used variables in the CAPM, Three-Factor model and 

Newey are presented. The results from the investment strategies are presented in the 

variable Return which is (Rit-RFt). The lowest return is -17,78 percent and the highest 

7,77 percent with a mean around minus one percent. The number of observation is 983.  

 

 
Table 26. Descriptive summary of the used variables in the regression models.  
 

Looking at Pearson’s correlation matrix in table 27 one can see that Rm-Rf has a 

positive correlation to the return of the Net-Nets investment strategy, and this relation is 
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significant at ten percent. The other two variables SMB and HML have both negative 

relation to return, however, since none of these are significant one cannot be certain 

about the relation.  

 

 
Table 27. Correlation matrix according to pearson correlation test ***,**,* respectively 

indicates significant level of 1, 5, and 10 %.  
 

In table 28, regressions analysis that further test Net-Nets can be find. Looking at 

CAPM, the constant is negative indicating that if Rm-rf is zero, the average return of the 

portfolio will be around minus 0,01 percentage points. The regression also indicates that 

if Rm-rf increases by one percentage point, the return of the portfolio will on average 

increase by 0,14 percentage points, given that everything else are the same. Here, both 

the constant and Rm-rf are significant, besides the F-test is significant as well. 

Therefore, even if R2 is low, the regression can tell something about the return and some 

support can be found for hypothesis 4. All variables are significant even for the Three-

Factor model. One can see a positive relation between HML and the return of the 

portfolios, indicating that if HML increase by one percentage point the return will on 

average increase by 0,05 percentage points. The relation between SMB and return is 

negative, and if SMB increase with one percentage point the return will decrease with 

0,08 percentage points. The F-test is also significant in the Three-Factor model which 

would then support the findings from the CAPM regression, however the 

autocorrelation test is significant and therefore the model is suffering from this default 

and the Newey regression is performed. Looking at the results from the Newey 

regression one can see that all variables still are significant and the F-test shows a 

significant level of one percent. One can therefore find some economic sense in these 

regressions. However, R2 is still low indicating that other things will explain the return.  
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Regression CAPM Three factor  Newey  

Constant -0,0102986  
(0,0018857)  

(-5,46 0,000)*** 

-0,0100445  
(0,0018846)  

(-5,33 0,000)*** 

-0,0100445  
(0,0018954)  

(-5,30 0,000)*** 

Rm_rf 0,1366988  
(0,062386)  

(2,19 0,029)** 

0,128977  
(0,0623623)  

(2,07 0,039)** 

0,128977  
(0,0753302)  

(1,71 0,087)*  

lnSMB 

- 

-0,0802479  
(0,031567)  

(-2,54 0,011)** 

-0,0802479  
(0,0335184)  

(-2,39 0,017)** 

lnHML 

- 

0,0517682  
(0,0217758)  

(2,38 0,018)**  

0,0517682  
(0,0224129)  

(2,31 0,021)** 

R2 0,0049 0,0114 - 

F-test  4,80  
(0,0287)** 

3,77  
(0,0104)**  

4,07  
(0,0070)*** 

Breusch-Pagan  
- 

2,09 
(0,5531) - 

Breusch-Godfrey  
- 

956,062  
(0,000)*** - 

Table 28. Regression according to the CAPM, three factor model and Newey. Dependent 

variable is the return of the portfolio. In the first parentheses the standards errors is presented 

and in the second the t-value can be found ***,**,* respectively indicates significant level of 1, 

5, and 10 %. 

 

Therefore, based on the above results, Hypothesis 4 ”By investing according to Net-Nets 

the investor will gain excess return compared to index” is rejected when looking at 

CAPM and Three-Factor model, this since the constant is negative for the tests and the 

tests are statistical significant. One can also see some statistical significance for Jensen's 

Alpha and even the other tests indicate that index perform higher compared to Net-Nets 
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in the majority of years in this study. Therefore, the results indicate that invest 

according to Net-Nets will not create excess return compared to index.  

5.5 Piotroski´s F_SCORE 

5.5.1 Portfolio Composition 

The stocks included in the investigation of the Piotroski´s F_SCORE is selected 

according to the description in section 4.5.5. Even when it comes to this strategy, many 

companies do not meet the criteria for being included in the portfolios and therefore 

some portfolios consist of less than ten stocks. A table over the different portfolios for 

each year can be find in appendix 5. 14 of the 19 portfolios formed by this strategy 

includes ten companies.  

 

In 1998, four companies live up to the requirements according to this strategy. This 

means that 60 percent of the portfolio consists of risk-free investments. In 1999 and 

2000, six respectively nine companies are included in the portfolios while 40 percent 

respectively 10 percent are risk-free investments. In 2001 and 2002, five different 

companies are included in each portfolio and 50 percent in each portfolio is risk-free 

investments.  

 

Piotroski´s F_SCORE is the strategy that includes most different companies, 98. The 

majority of companies are included in one or two portfolios. Two companies are the 

most involved ones and are in five out of 19 portfolios, these companies are AQ Group 

and Hennes & Mauritz.  

 

Piotroski´s F_SCORE tries to shift away stocks that are cheap for a good reason by 

using historical financial performance measures. For some years, ten companies did not 

meet all these requirements and therefore the selected companies vary in how many 

requirements they meet. The majority of companies that are selected meet all nine 

requirements, but some companies only meet eight out of nine, which can still be 

judged as sufficient to match the strategy's idea since Piotroski states that eight 

requirements are assessed as enough. However, for some years some companies did not 

even meet eight criterias, indicating that for the first five years, the selection is not fully 

consistent with the logic behind the strategy. 



  
 

85 

5.5.2 The Performance of the Portfolios 

The portfolios formed according to Piotroski´s F_SCORE have overall performed 

higher than index during the time period. This can be seen in figure 7. The figure shows 

the accumulated return for the portfolios in comparison with index, without adjustment 

for risk. During the first five years, between 1998-2002, index yield a higher 

accumulated return compared to the portfolios. Thereafter, the portfolios yield a higher 

accumulated return. The portfolios increase more in value during the time period 

compared to index. Index increase in value from zero percent to 202 percent while the 

portfolios increase in value from zero percent to 405 percent.  

 

 
Figure 7. Accumulated return for Piotroski´s F_SCORE portfolios in relation to accumulated 

return for index between 1998-2016.  
 

Table 30 shows the return for each portfolio every year and the excess return compared 

to index. The investment strategy performed higher than index in 14 out of 19 years. 

Once again, the portfolio in year 2009 performed highest compared to index, 61,45 

percent, while the portfolio in year 2000 performed lowest compared to index, -45,13 

percent. 
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Table 30. The return of the portfolios formed by Piotroski´s F_SCORE and their excess return 

compared to index.  
 

A summeration of the risk-adjusted measures for Piotroski´s F_SCORE can be found in 

table 31. All values are positive for Sharpe Ratio and Treynor Measure, which means 

that one will be compensated for the extra risk one takes when invest according to this 

strategy. The majority of Sharpe Ratios are above one and the average Sharpe Ratio is 

estimated to 1,61. However, the measures for Sharpe Ratio varies a lot which indicate 

that the extra return an investor will gain by taking one extra unit of risk varies between 

the different years. One Treynor Measure is above one, the rest are between zero and 

one. The average Treynor Measure is 0,44. Regarding Jensen´s Alpha, three values are 

negative while the rest are positive, indicating that for the majority of years this strategy 

perform higher compared to index. For Piotroski´s F_SCORE the average alpha is 0,12. 

However, just some values for Jensen´s Alpha are statistical significant.  
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Table 31. Sharpe Ratio, Treynor Measure and Jensen's Alpha for the portfolios formed by 

Piotroski´s F SCORE. * Significant level of 10 %.  
 

In table 32 a summary of the used variables in the CAPM, Three-Factor model, and 

Newey regression is presented. Here one can see that the number of observations are 

983. By further investigation one can see that the return for the investment strategy i.e. 

(Rit-RFt) has a minimum of zero percent and maximum of 154,17 percent which 

indicates a large variance with a standard deviation of almost 31 percent.  

 

 
Table 32. Descriptive summary of the used variables in the regression models.  
 

The correlation matrix that is presented in table 33 shows that both the SMB and HML 

have a negative correlation to the Piotroski’s F_SCORE investment strategy, where 
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none of these are significant and therefore one cannot be certain about this relation. The 

same can be said about the Rm-Rf, although this relationship is believed to be positive.  

 

 
Table 33. Correlation matrix according to pearson correlation test ***,**,* respectively 

indicates significant level of 1, 5, and 10 %.  
 

In table 34, regressions analysis that further test Piotroski´s F_SCORE can be found. 

Looking at CAPM, the constant is positive and significant indicating that if Rm-rf is 

zero, the average return of the portfolio will be around minus 0,23 percentage points, 

given that everything else is the same. The regression also indicates that if Rm-rf 

increases by one percentage point, the return of the portfolio will on average increase by 

0,18 percentage points. However, Rm-rf is not significant and neither is the F-test. If 

one look at the Three-Factor model, the constant is still positive and significant and can 

be interpreted in the same way as for CAPM. According to the Three-Factor model, if 

Rm-rf increase by one percentage point, the return will increase with around 0,16 

percentage points on average. If HML increase by one percentage point, the return will 

on average increase with around 0,13 percentage points. If SMB increase with one 

percentage point the return will decrease on average with 0,23 percentage points. 

However, none of the three variables are significant and neither is the F-test, besides the 

R2 is low. Due to that the Three-Factor model seems to suffer from both autocorrelation 

and heteroscedasticity when looking at their respectively test the Newey regression is 

instead performed. In the Newey regression, the SMB and HML are significant at five 

percent respectively ten percent. Even the F-test is significant at one percent. Therefore, 

this regression contributes with some economic evidence and some support for 

hypothesis 5 can be find in this regression. Given the fact that R2 is low, other things 

will also explain the variation in the returns and the model can only explain some of the 

return.  
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Regression CAPM Three factor  Newey  

Constant 0,2342305  
(0,0098868)  

(23,69 0,000)*** 

0,2350826  
(0,0099027)  

(23,74 0,000)*** 

0,2350826  
(0,0099013)  

(23,74 0,0000)*** 

Rm_rf 0,179576  
(0,3270977)  
(0,55 0,583) 

0,1623219  
(0,3276855)  
(0,50 0,620) 

0,1623219 
(0,2724127)  
(0,60 0,551) 

SMB 

- 

-0,230877  
(0,1658701)  
(-1,39 0,164) 

-0,230877  
(0,1051546)  

(-2,2 0,028)** 

HML 

- 

0,1339692  
(0,1144219)  
(1,17 0,242)  

0,1339692  
(0,0694112)  

(1,93 0,054)* 

R2 0,0003 0,0026 - 

F-test  0,30  
(0,5831) 

0,84  
(0,4737) 

26,42  
(0,000)*** 

Breusch-Pagan  
- 

12,80  
(0,0051)*** - 

Breusch-Godfrey  
- 

966,083  
(0,000)*** - 

Table 34. Regression according to the CAPM, three factor model and Newey. Dependent 

variable is the return of the portfolio. In the first parentheses the standards errors is presented 

and in the second the t-value can be found ***,**,* respectively indicates significant level of 1, 

5, and 10 %.  
 

Based on the above results, some statistical support can be find for Hypothesis 5 “By 

investing according to Piotroski’s F_score the investor will gain excess return 

compared to index” looking at the results from the Three-Factor regression. However, 

only some Jensen´s Alpha values are significant and neither is CAPM indicating that the 

results are to some extent unsure. Looking at the other tests, the investment strategy 
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performs well compared to the index. Based on this, the results indicate that an investor 

who invest in accordance to the Piotroski’s F_score might gain excess return compared 

to index for some years, however, further tests would be needed in order to confirm this.  

5.6 Overall Results for the Investment Strategies 

In table 35 each investment strategy is presented together with their performance for 

each test. None of the investment strategies find support in all of the tests. However, by 

just look at how many times the hypothesis are supported, Graham Screener together 

with Piotroski’s F_SCORE and Dogs of the Dow are the strategies that find support in 

most tests. For the Magic formula, none of the regression tests gives support for the 

investment strategy, and for the Net-Nets strategy no tests support the hypothesis, 

instead two tests reject the hypothesis.  

 

Strategy 

/Method 

Return  Treynor Sharpe Jensen’s 

Alpha 

CAPM Three-

Factor 

model 

The Magic 

Formul 

Supported 

 

Supported Supported Not 

Supported 

Not 

Supported 

Not 

supported 

Dogs of the 

Dow 

Supported Supported Supported Not 

Supported 

Not 

Supported 

Supported 

Graham 

Screener 

Supported Supported Supported Not 

Supported 

Not 

Supported 

Supported 

Net-Nets Not 

Supported 

Not 

Supported 

Not 

Supported 

Not 

Supported 

Rejected Rejected 

Piotroski’s 

F_SCORE 

Supported Supported Supported Not 

Supported 

Not 

Supported 

Supported 

Table 35. Investment strategies individual performance for each of the used tests. For Return, 

Treynor, and Sharpe supported and not supported are referred to the performance of the 

strategy only based on the values provided. For Jensen’s Alpha, CAPM, and Three-Factor 

model not supported indicates no statistically significant values, and supported is statistically 

significant positive values and finally rejected is statistically significant negative values.  
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6 Analysis 

The results show that the five chosen investment strategies that have been investigated 

in this study can for some years perform higher compared to the market and create 

excess return. This indicate that the market is not efficient all the time, which can be 

seen as evidence against the Efficient Market Hypothesis. When looking at accumulated 

return for the different strategies without risk adjustment, four strategies, The Magic 

Formula, Dogs of the Dow, Graham Screener and Piotroski´s F_SCORE, perform 

noticeably over index under the studied time period. Only the investment strategy Net-

Nets create accumulated return lower than index. How high they perform compared to 

index varies. As can be seen in the results, The Magic Formula create return 

approximately three times the index. Dogs of the Dow and Piotroski´s F_SCORE create 

approximately two times the return of the index, while Graham Screener create return 

around 1,5 times the index. For Net-Nets, index create return approximately four times 

the investment strategy. However, something all investment strategies have in common 

when studying the accumulated return without risk-adjustment is that for at least the 

first two years accumulated return is higher for index compared to the portfolios, 

indicating that one needs a longer investment horizon in order to create excess return.  

 

By looking at the performance for each year, without risk-adjustment, even these results 

indicate that the chosen investment strategies can perform higher compared to index, 

but just for some years. The Magic Formula, Dogs of the Dow and Piotroski´s 

F_SCORE perform higher compared to index 14 out of 19 years, while Graham 

Screener create excess return compared to index ten out of 19 years. Only Net-Nets 

perform higher than index less than half of the years, six years to be exact. Even after 

risk-adjustment, the chosen investment strategies can create excess return and perform 

higher compared to index. However, once again, the different strategies perform on 

different levels when they are compared to each other. Three strategies, The Magic 

Formula, Graham Screener and Piotroski´s F_SCORE, show positive measures for 

Sharpe Ratio and Treynor Measure for all years, indicating that one will be 

compensated for the extra risk one takes when invest in accordance with these three 

strategies. It is also these strategies that show the higher average values for these 

measurements. Piotroski´s F_SCORE shows higher Treynor Measure while The Magic 

Formula shows higher Sharpe Ratio compared to the other strategies. These three 
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strategies show negative values during three or six years when looking at Jensen's 

Alpha, indicating that for some year’s index perform higher than the strategies. Despite 

this, for the majority of years, the portfolios perform higher compared to index. When 

comparing the average Jensen´s alpha between the different strategies, The Magic 

formula is estimated to have the higher average. For Dogs of the Dow and Net-Nets, 

one are compensated for the extra risk one takes during the majority of the time period 

when looking at Sharpe Ratio and Treynor Measure. When it comes to Jensen´s Alpha, 

the measure indicates than for ten out of 19 years index have performed higher 

compared to these two strategies. However, one must bear in mind that only some alpha 

values are significant indicating that the results only have statistical support for some 

years.  

 

Interesting to note after analyzing the strategies per year is that one can see patterns 

between the strategies when it comes to which years they perform higher and lower in 

relation to index. Without risk-adjustment, index perform higher compared to the five 

different investment strategies in 1998, 2000, 2004 and 2014. Besides, all strategies 

except The Magic Formula perform highest compared to index in 2009, The Magic 

Formula perform highest compared to index in 2011 but second highest in 2009. When 

looking at the risk-adjusted measures the patterns are not as clear. However, for the 

three portfolios that only show negative Jensen's Alpha for some years when looking at 

the risk-adjusted measures one can see that the negative values tend to be under or just 

after 1998, 2000, 2004 and 2014. All except Piotroski´s F_SCORE show negative 

Jensen's Alpha values in 2000, when index perform highest compared to the other years. 

One can also see that the highest alpha is estimated in 2009 for Net-Nets, Graham 

Screener and Dogs of the Dow. For The Magic Formula the highest alpha value is 

estimated in 2011 and for Piotroski´s F_SCORE in 2007, but compared to the other 

years their values are also high in 2009. Furthermore, all strategies except Net-Nets 

show relatively high values in 2007 and 2008. What can these results indicate? The 

year’s index performs higher compared to the strategies are years when index and the 

market have had peaks in their results, that is performed noticeably higher than the 

average. When index perform around the average or a little above average the different 

strategies have a tendency to perform higher. The investment strategies also have a 

tendency to perform noticeably higher compared to index during and right after the 
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financial crisis in 2007, which may indicate that investment strategies tend to perform 

well when the market suffers from financial problems.  

 

To further investigate the chosen investment strategies regressions with CAPM and 

Fama and French Three-Factor model are made. CAPM only takes into account the risk 

when explaining how the portfolio has performed, while the Three-Factor model also 

takes into account some anomalies. In the Three-Factor model the two most common 

anomalies will be considered which are the size effect and the valuation parameters. All 

regressions, except the regressions for Net-Nets, have a positive constant between Rm-

rf and the return of the portfolios, indicating that even if the other variables are zero, the 

return of the portfolios will be positive, everything else equal. For Net-Nets, the relation 

is negative, indicating that one will not yield excess return compared to index when 

invest according to this strategy. However, even if R2 increases from the CAPM model 

to the Three-Factor model the values are still low and therefore the degree of 

explanation is low, indicating that other factors also are needed to be able to explain the 

returns. Despite this, since the R2 are little higher for the Three-Factor models, this 

might suggest that the chosen investment strategies work due to some of the anomalies, 

these inefficient moment in the markets are used to create excess return. More 

anomalies are probably what could help to further explain this, but further studies are 

needed to analyze this. This leaves the question of how well the model fits for 

explaining the performance of the portfolio (Rit-RFt), but this also provides us with the 

understanding that the investment strategies work since they take advantage of the 

momentum inefficiencies in the market. The strategies might be argued to rely on the 

anomalies. No statistical significance can be find for regressions regarding The Magic 

Formula, and therefore the results are to some extent unclear. Despite this, some 

statistical significance can be found for Dogs of the Dow, Graham Screener and 

Piotroski´s F_SCORE, and therefore the results might tell us something about how these 

three investment strategies perform compared to index. For Net-Nets, both CAPM and 

Three-factor model have statistical significance, but since the constant is negative, the 

evidence is against the hypothesis.  

 

The values in the regressions can be questioned. There are not many values that are 

statistically significant and, in addition, the beta values are considered low. As 

mentioned, all of the investment strategies fluctuates when it comes to their 
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performance in form of return. For some years, the investment strategy has created a 

much larger return compared to index, and the following year a smaller return. These 

differences in return affect the average return for the whole sample period and since the 

regression analysis are based on the returns for the whole sample period and not for 

each year the results from the regressions might be unclear. This means that the results 

that are presented might be due to an extremely large return for one or a few years. 

Which might then also mean that the investment strategies only work once in a while, 

that they can create a very large return one year compared to the index but the following 

for example four years a smaller return, which indicates that the strategies are riskful. 

They might create large return compared to the index, but it is hard to say when this will 

or would happen. The question is then, is it worth it? Besides, the investment strategy 

Net-Nets performed lower compared to index despite the fact that previous studies have 

shown that this strategy can outperform the market. The other strategies have also 

proved to work in previous studies, but perhaps the same thing happens to them, that 

they no longer work in the same way other studies have shown. For a private person as 

Ann with lack of knowledge in the subject can it take a while to realise that something 

does not work. There can thus be some risk that this study does not take into account in 

the calculations but that one need to consider.  

 

What we do know is that we had to make some adjustments to use the investment 

strategies. First of all, we had to determine how many stocks each portfolio should 

include, which is something that may have affected the result. Another amount of shares 

in the portfolios could have yield other results. Here the answer was not presented in all 

the investment strategies. For The Magic formula and Graham Screener a range from 

ten-30 stocks was suggested and for the Dogs of the Dow ten stocks were promoted to 

be optimal. However, neither Net-Nets or Piotroski’s F_SCORE had suggestions of how 

many stocks one should include in the portfolio, they only recommended to purchase 

stocks that meet the criterias. Our determination of including ten stocks in the portfolio 

was perhaps not optimal for all investment strategies. Only one strategy actually said 

that this was the correct number of stocks. Which suggest that a study that instead 

would have included 20 stocks in each portfolio could give a different outcome. In the 

Net-Nets strategy one of the previous research done on the investment strategy 

suggested that a portfolio with only ten stocks was not enough for the Net-Nets strategy 

to create excess return (An, Cheh, & Kim, 2015). Instead only when more stocks were 
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included in the portfolio the strategy could beat the market, that is create excess return. 

What we can see from our study is that the Net-Nets strategy is one of the strategies that 

performs quite bad, which perhaps could be explained by this. For this particularly 

investment strategy more companies is required, on the other hand this was also one of 

the strategies that had the most weights in risk-free investment due to that we could not 

find companies that meet the requirements. This would then also suggest that for the 

Net-Nets strategy to work, more markets are needed or a bigger one since it is hard to 

find companies to invest in.  

 

To further discuss the subject of how many stocks to be included in the portfolio, one 

cannot exclude diversification. What is knowing is that when more stocks is added in 

the portfolio diversification increases, and when the portfolio is well diversified the 

portfolio is only affected by the market risk (Markowitz, 1952). However, it is not as 

simple as this, the stocks also need to not covariance with each other, since stocks from 

the same industry would not be as diversified as stocks from different industries. This 

also means that one year one portfolio might have quite high diversification but the next 

year when the portfolio is re-built lower diversification might be the case. Which stocks 

that are included in each of the portfolio is known, but their diversification power is not 

calculated. An idea is then for further studies to also calculate this, and based on that 

include more stocks if necessarily, perhaps one can decide one level that the portfolio 

should not go under and if it does, more stocks would be added to reach this level. It 

would be interesting to see how these investment strategies performance would react to 

that, if it would have a significant effect or not. However, since our target group are 

people like Ann, we cannot expect them to make these calculations and therefore this 

was not done in our study.  

 

Some modification was also done on the portfolios since the sample gave us portfolios 

with less than ten stocks. The decision was made that the remaining quota would be 

invested in risk-free bonds. The strategies that were affected were the Graham Screener, 

Net-Nets and Piotroski’s F_SCORE, where Net-Nets is the strategy that stands out. This 

methodology might be questioned, but since some modifications of the investment 

strategies were already done more modifications which would increase the sample size 

felt like the wrong answer. Something needed to be done and we wanted the portfolios 

to be equally weighted throughout the whole sample which would mean that no stock 
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could affect the average return of the portfolio by increasing or decreasing depending on 

their weight. To fix this without making other modifications of the investment strategies 

and therefore affect the companies in the portfolio, investing in risk-free bonds was the 

best alternative. Although this was the best way to solve the problem, the investment 

strategies were in some level affected by these some more than others and this might 

have some effects on the performance as well. The fact that some of the investment 

strategies not gave us ten stocks might also be explained by the fact that the strategies 

may no longer work in today's time and society.  

 

All of the investment strategies are rebalanced and new weighted once a year, this 

decision was mainly based on that Ann is a defensive investor who do not want to 

oversee her investment daily or monthly. For her once a year is what she has time for. 

As well with this all of the strategies said that the portfolios should be rebalanced once a 

year, to update with the new stocks that should be in the portfolio as well as the new 

weights. However, one of the earlier studies done by Singh & Kaur in 2014 for the Net-

Nets strategy suggested that if an investor would extend his or her investment horizon 

and rebalance it after 24 months instead of 12 months one would gain even more return. 

Although this is only one of the investment strategies that has been evaluated, it leads to 

an interesting question for further studies. What would happen to the investment 

strategies performance if the portfolio was rebalance once every second year instead? 

Perhaps, this could also be argued for suting Ann even better, since the smaller amount 

of times she has to spend on her investment suits her better. 

 

Except this, the choice of the market is an important factor that might be a reason for 

why the results might not be as intended. Rinne & Vähämaa (2011) found some 

evidence that some investment strategies might perform higher compared to the market 

even on smaller stock markets. However, they also argued for that when the market is 

smaller the portfolio will be a bigger part of the whole market and thus also more 

similar to the market portfolio. This might lead to that the portfolios performance can be 

very similar to the return of the market (Rinne & Vähämaa, 2011). Besides, Davydov, 

Tikkanen and Äijö (2016) stated in their study that the superiority of The Magic 

Formula is not supported in a small market environment. The choice of the market 

might therefore be a reason for why The Magic Formula, and perhaps some other 
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strategies, did not yield significant results for that the strategies can perform higher 

compared to the market.  

 

Two of the strategies, namely The Magic Formula and Piotroski´s F_SCORE, have a 

large variance between their maximum and minimum return. Invest according to an 

investment strategy for a longer time creates large volatility which can be uncertain for 

the investor. This together with the other results indicate the same thing, investment 

strategies require a long investment horizon. How well this suit the individual investor 

may varies. However, this is something some of the investment strategies are aware of. 

For example, Greenblatt (2011), founder of The Magic Formula, state that despite the 

fact that the formula works well in the long run it can be seen as a disadvantage that one 

need a long investment horizon. The problem is that the successes come occasionally 

and many investors do not want to wait that long (Greenblatt, 2011). Therefore, one 

might wonder, how do the results change during shorter periods? By looking at the 

accumulated return it is clear that the shorter investment horizon the lower difference in 

accumulated return between the portfolios and index. Besides, the accumulated return 

for at least the first two years is higher for index compared to the portfolios, indicating 

that one needs a longer investment horizon in order to create excess return. 

Furthermore, looking at the results in this study it is clear that for some years the 

portfolios will not perform higher than index, and as mentioned earlier which years this 

will be is difficult to predict and if an investor only follow a strategy for some years and 

it happens to be years when index perform higher, the results might not be as high as in 

previous studies. This can be linked to the joint hypothesis problem, which is described 

by Fama in 1991 and is built on his previous work in 1970. He states that one cannot 

test inefficiency (anomalies) in the market without using assets pricing models, so that 

expected returns can be compared to real return. Measure abnormal returns is not 

possible without expected returns which are predicted by the asset pricing models 

(Fama, 1991). This would also indicate that no investment strategy can beat the market 

every year. Based on this, an interesting point of view for further research might be to 

investigate how much the performance of investment strategies change depending on 

the investment horizon? 

 

What has been shown by the study is still the fact that the market is not efficient all the 

time, which is evidence against the Efficient Market Hypothesis. Instead this is in 
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accordance with the Adaptive Market Hypothesis. The investment strategies can beat 

the market at some times and consequently create excess return. For instance, the results 

for Dogs of the Dow and Piotroski´s F_SCORE may indicate that one can utilize the 

anomaly under- and overreaction to beat the market since this strategy can perform 

higher compared to index. At the same time, Net-Nets shows that this is not always the 

case since index perform higher than this strategy for several years and the accumulated 

return is always higher for index. Furthermore, Dogs of the Dow and Piotroski´s 

F_SCORE can also be seen as evidence for that value stocks and valuation parameters 

can be used as a way to create excess return since the return tend to be higher for the 

strategies compared to index, however all tests for these strategies are not significant. 

Besides, in this study one can also find support for the momentum effect, this since The 

Magic Formula is built on the idea that companies that can gain high return on capital 

have a possibility to get further high return. This anomaly can also be linked to 

Piotroski´s F_SCORE since underreaction to financial events and historical information, 

which can be the ultimate mechanism underlying the success of F_SCORE, is one of the 

primary mechanism underlying momentum strategies (Piotroski, 2000). However, all 

results are not significant, which only gives little statistical significance.  

 

Graham Screener shows varying results compared to some of the other strategies. This 

might possibly be affected by that fact that this strategy go against two of the anomalies 

and thereby against earlier studies that show that these anomalies work. First, Graham 

Screener has criteria’s that need to be fulfilled for a longer period of time. This while, 

for instance Poterba and Summers (1988), made a study about reverse patterns and 

contrarian effects that shows that portfolios that have performed on a high levels before 

tend to underperform subsequent years. Second, Graham Screener eliminate small 

companies. This while, for instance, Fama & French (1993), show that smaller 

companies tend to perform higher compared to larger companies.  

 

Another interesting thing to mention is the calendar effect. It exists unusual high stock 

market return in January (Yao, 2012; Keim, 1983), besides the returns tend to be 

different on Mondays (French, 1980). These effects might also be something that can 

affect the results depending on when the first portfolio will be formed. In this study, the 

portfolios are rebuilt the first day of each year. In order to get as high return as possible 
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is it more profitable to buy the first portfolio when the market prices are low, just before 

the prices will rise. This would also be interesting to investigate in further studies.  

 

In this research five different investment strategies have been evaluated in order to see if 

any of these would be suitable for Ann to use. Overall, the study shows that the market 

is not efficient all the time, which is evidence against the Efficient Market Hypothesis. 

Different investment strategies can perform higher than the market for some years, but 

not all the results in this study are significant. Some statistical support can be find for 

Dogs of the Dow, Graham Screener and Piotroski´s F_SCORE according to the 

regressions. Besides, the different measures of return also indicate that these strategies 

can create higher return compared to index. Looking at The Magic Formula, no 

statistical support can be find in the regressions even if the measures of return show 

positive values. The tests for Net-Nets are statistically significant, however the results 

are against the hypothesis, indicating that Net-Nets will not create higher return 

compared to index. Consequently, the results are not consistent. The unclear results 

might be due to some of the modification that had to been done, the large variance 

between the return or the number of shares selected in the portfolio. However, when 

looking at the risk-adjusted returns some of the investment strategies tend to 

compensate the investor for the extra risk, which also suggest that investment strategies 

can perform higher than index. Not for all year, every year, but on average they can 

create larger return compared to the index. Therefore, one might argue for that investing 

according to Dogs of the Dow, Graham Screener or Piotroski´s F_SCORE may be a 

good option for Ann since some support can be find for hypothesis 2, 3 and 5, but given 

the fact that you do not know how the market will change or if the strategies will work 

in the future and since they need a relatively long investment horizon, invest according 

to an investment strategy will be more riskful then to invest in an index fund. So Ann, if 

you are willing to take the extra risk, investment strategies can be worth it, otherwise 

you should consider another option. 
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7 Conclusion 

The Efficient Market Hypothesis can be questioned. In fact, this study indicate that the 

market is not efficient all the time. The five investment strategies that have been 

investigated in this study have all performed higher compared to the market for at least 

some years. Therefore, the results are consistent with some of the anomalies that 

previous literature examined.  

 

However, even if the chosen investment strategies might perform higher compared to 

index for some years, the overall results are not as clear. As an investor one wants to 

yield as high return as possible and at the same time not risk losing too much of the 

money. Only three investment strategies, Dogs of the Dow, Graham Screener, and 

Piotroski´s F_SCORE have performed higher compared to the market and at the same 

time are supported by the regressions.  

 

So Ann, yes, investment strategies might help you invest your money and gain excess 

return compared to the market, after adjusting for risk. However, it is not certain that all 

investment strategies will give you the return you had hoped for given the extra risk you 

will take. Besides, all investment strategies investigated in this study requires relatively 

long investment horizon and it is unsure how the strategies will work when the market 

changes. The outcome is judged to be very uncertain and therefore an index fund might 

suit you better despite the fact that you cannot just as easily include or exclude 

companies based on your opinions. Your choice will have to be based on how much risk 

you are willing to take.  
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