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Abstract 
Value and momentum strategies have been heavenly researched in financial academic 

literature. In this essay, different portfolios based on value and momentum strategies 

have been constructed to examine if it is possible to exploit market anomalies to 

outperform market returns. Both value and momentum is seen as two market anomalies 

according to earlier literature. The test were made on the Swedish market, and all data 

were collected from the Nasdaq OMX Stockholm Large Cap list. The findings includes 

a significant outperformance of market returns in nearly all portfolio tested, as well as 

lower standard deviations for some. However, an empirical asset pricing model, based 

on four factors from the Swedish market were constructed to seek explanation for the 

results. Overall the factor variables were rejected on their statistical significances, 

except for the market factor which were statistical significant for all portfolios except 

one.  
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1 Introduction 
Two phenomena, which is heavily researched in academic literature are value and 

momentum effects on capital markets. In an earlier assessment, Asness, Moskowitz and 

Pedersen (2013), examines these two strategies which they find outperforming the 

benchmark in several different asset classes. Value and momentum could be viewed as a 

cross-section between several disciplines within finance, with a strong emphasis on the 

mathematical side of investing.  

 

Asness et al. (2013) uses a more abstract definition of value strategies, which is the ratio 

of assets’ ‘’long run’’ value (often named book) relative to its present market value and 

the ratios determinability for an asset’s return. The purpose is to buy stocks with a high 

book value in relation to their market value.  Momentum on the other hand, collects 

assets’ past performance and uses it to determine the direction of future returns. Here, 

stocks with solid past performance will be bought to hold long, and therefore exploit the 

effect of momentum.  

 

By assessing all companies on the Nasdaq OMX Stockholm Large Cap, a representative 

selection of the Swedish stock market will be made. Hogan et al. (2004) argues small 

cap stocks might be biased due to excessive returns, this study will therefore solely 

focus on large cap stocks. To yield higher returns for the momentum strategy, Jegadeesh 

and Titman (1993) discover that a 12/3 portfolio achieve the greatest return in a 

comprehensive back test of different combinations. Twelve is referred to twelve months 

of performance (stocks with highest return of the last twelve months will be bought) and 

three is the number of months which the portfolio will be held (and then rebalanced 

using the twelve months principle). Value will be based on its six months lagged book 

value compared to the current market value, hence the assumption is that all investors 

should have access to the same information.  

  

The limitations of this paper do not allow an extensive comparison over time, which 

causes some concerns over the results since they are not tested at multiple different 

market conditions across time. There is also another aspect of the preference of having 

an extensive data material. In literature for market efficiency, Fama (1998) mentions the 

long-term assumption which notifies the fact that prices adjust slowly to information 

and therefore must be analyzed over a significant period of time (preferable a business 

cycle at least). Otherwise in the short term, some lag in responses of prices might be 
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short lived, consequently one must examine returns over long-term horizons to get a full 

perspective on market efficiency.   

  

By including the full business cycle in the economy portfolio performance can be 

evaluated from different market conditions. Therefore, data presented in this piece 

ranges almost through a decade (from 2007 to 2016). Additional data is collected from 

2006 to measure year 2007’s performance. This specific timeframe includes both the 

financial crises 2008, which offered large market downturns, as well the following 

recovery session with an explicit bull market. Both stages of the economy catch the full 

swings of stock market fluctuations.  

  

Value and momentum has challenged an existing theory in the world of finance, namely 

the idea of an efficient market hypothesis. The very idea of an efficient market is 

described by Fama (1970). Efficiency is determined by a market’s ability to reflect all 

current information in market prices.  However, to determine if markets ‘’fully’’ reflect 

all available information actually lack empirical test characteristics. However, it is 

argued by Malkiel (2003) that the efficient market hypothesis should be addressed as a 

“random walk’’, where the very fundament of the hypothesis lies within the idea of 

price fluctuation as random disturbances. Thus, these disturbances reflect all available 

information immediately. Three different subjects in finance challenge the quota of the 

efficient market hypothesis, behavioral finance, momentum strategies and fundamental 

analysis. Therefore, value and momentum strategies sets a contrarian belief upon the 

very fundamental theories of tradable securities markets. 

 

Regards the purpose of this paper; this study aims to examine if an investor can exploit 

different market anomalies (value and momentum) to outperform stock market index 

return (Nasdaq OMX Stockholm Large Cap).  

 

This will be tested by constructing different portfolios, based on value and momentum 

strategies. To measure this a regression for Fama and French four-factor-model will be 

conducted to examine the statistical significance as well as a t-test of significance for 

alpha, and other measurement such as returns, Sharpe and correlation will be used for 

comparable purposes to earlier papers. One distinguish is that this paper examines the 

Swedish market during the financial crises from 2007, and then forward until 2016, this 

has not yet to be found in previous professional academic literature.   
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2 Background 
Financial markets provide plenty of different anomalies and therefore a wide spectrum 

to choose from if one wish to examine them in a quantitative paper. Thus, many of them 

can be linked to behavioral finance and/or are short-lived. This provides problem for the 

empirical tests in this essay, where three criteria were outspoken regards how the testing 

of anomalies should be made. First of all, the tests have to be quantitative and not 

qualitative, since a qualitative essay would provide too much data-collecting and few 

results (through interviews etc.) meanwhile a quantitative approach supplies more data 

which in addition also is easily managed. Second of all, these have to be easily 

measured, which both value and momentum is, since they can be measured by returns. 

Third of all, it was needed a field of study which have been researched before, which 

the two strategies has, as mentioned. Value and momentum as investing strategies fits 

all these criteria, and are therefore chosen in this essay.   

 

What previous studies have shown is distinguishable returns, both for momentum and 

value separately, as well as combined see for examples; value and momentum 

combined: Asness et al (2013); for momentum: Jegadeesh and Titman (1993), 

Rouwenhorst (1998); for value: Piotriski (2000), Fama and French (1992). Multiple 

tests have been made for different geographical locations, as well as for different asset 

classes. This test focuses on the Swedish stock market exclusively. This will be 

examined by constructing portfolios with different value and momentum criteria, and 

then measured over the given time frame (2007-2017) based on companies listed on 

Nasdaq OMX Stockholm Large Cap. 

	

The efficient market hypothesis is a widespread commonly referred theory which has 

been researched through numerous theoretical and empirical works. This study uses the 

hypothesis by Malkiel (2003) and his definition of a ‘’random walk’’ assumption. This 

theory has essentially bases its assumption in that stock market investing is just a game 

of chance or luck in the long-run.  

	

Market anomalies in this essay is seen as the residual of the excessive returns in 

markets. As a crucial matter in understanding what value and momentum strategies 

aims to exploit, market anomalies are defined by Fama (1998) as the residual between 

excessive abnormal market returns and the fact that prices reflect all current 

information. For examples, value and momentum in itself is described as two market 
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anomalies. Moreover, market anomalies are not specifically burden to a given period, 

instead they appear over different timeframes. In this paper, anomalies are of interest 

that are consistent in the market due to the fact that the market efficiency literature 

states that outperforming the market is possible in the short-run (since it is a random 

walk, as defined by Malkiel (2003)). However, in the longer-run one should not be able 

to consistent beat the market, and hence it is the consistent market anomalies (value and 

momentum, as examined in previous literature in the long-run) that is the focus for this 

essay.  

	

Asness, Moskowitz and Pedersen (2013) discuss the fact that few studies have been 

made combining momentum and value strategies, especially outside the US. The typical 

trait of previous work is to distinguish between the two strategies and not measure the 

relative performance combined. What occurs is a loophole in previous research and this 

provides an opportunity for this essay to fulfill this gap with an empirical analysis from 

the Swedish stock market.  

	

From a geographical point of view this paper tries to establish new empirical work in 

the Swedish market, to see if value and momentum strategies not only outperforms the 

American market as well as global markets which has been empirical tested by Asness 

et al. (2013). Besides the return spectrum the risk factor is just as important. Common 

theory suggest that with potential higher returns presumes higher risk. The focus will 

not only have its determinants of returns but also regarding standard deviation, 

especially when implementing market-neutral strategies. An excessive return from the 

value and momentum strategies on the Swedish stock market (NASDAQ OMX 

Stockholm Large Cap PI) could suggest that new contributions has been made to 

declare value and momentum as not only a regional phenomenon but as a global one. 

What this could suggest is beyond the scope of this paper, but could be examined in 

future literature.  	
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3 Theory 
3.1 The Efficient Market Hypothesis 
Fama (1970) explains that although some market conditions are consistent with 

efficiency, other may hinder sufficient information distribution. Two very precise 

examples are different costs for transactions and accessing information. In addition, 

investors willingness to implement and understand information can differ which will 

result in several interpretations of one single market actions. As complex that this 

matter is, one should acknowledge that these variables may not only be a source for 

market inefficiency, but also efficiency, due to the fact that they are a part of the real 

world markets. 

	

In general, Fama (1970) describes the evolvement of previous empirical work of the 

efficient market hypothesis. Divided into three tests, all with certain concerns of 

different degree of strength. Weak form tests which consist of the study from historical 

prices and with close tide to the random walk literature. After assenting empirical work, 

next level tests were formed, semi-strong tests, in which time was of importance. The 

time aspect was studied in release of public information (such as annual reports for 

instance) and the following speed of the price reaction. The highest step of the ladder is 

strong form tests which was conducted by investigating if some investors had access to 

non-public information.	

	

The size effect is also examined by Malkiel (2003) which regards that small stocks 

generates larger returns than larger company stocks. Where the accurate measure of risk 

for a stock is the beta, however Fama and French (1993) argues that size could be a 

better risk measure than beta. Further it is argued that for value stocks using the price-

to-book-ratio could potentially reflect other risk factors that are not captured by CAPM. 

In addition Fama and French (1993) states that using a three-factor asset pricing model 

with price-to-book ratios and size is an applicable measure for anomalies. However 

behavioral finance is not examined, due to the limitations and the purpose of this paper. 

	

3.1.1 Market Anomalies 
Anomalies is an essential piece in the momentum puzzle and Fama (1998) explains 

further the importance of understanding anomalies in a financial market. Anomalies is 

one of the key factors to understand abnormal market returns (in an efficient market the 

expected value of abnormal returns is zero). Market’s under- or overreaction on new 

information is a vital part for understanding what could be referred to as market 
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inefficiency. It is stated as well that there is a balanced split between literature on 

empirical work which finds over- and under reactions on financial markets, which 

indicates market efficiency.	

	

Latif, Arshad, Fatima, and Farooq (2011) states that market anomalies are defined as the 

deviation in abnormal return, despite the assumption from the efficient market 

hypothesis that prices reflect all current information. Anomalies have different time of 

occasion. Some, might appear once and then disappear, others may come back and 

consistent anomalies may be the case as well. Time-series involvement are called 

calendar anomalies, which has a distinction to other types of anomalies such as 

technical and fundamental. For value stocks the historical high performance is due to 

these stocks are riskier, in contrast Lakonishok (2002) arguing that value stocks are not 

riskier than growth stocks examining beta and volatility of the returns.	

	

In the research field, researchers have questioned the importance of long-term 

anomalies, according to Loughran & Ritter (2000). Partly since there lies no consensus 

among measurement of long-term abnormal returns, and partly because actual stock 

returns have low correlation with expected stock returns. Mention worthy is the fact that 

most literature has suffered from data-mining not causing reliable causality between 

magnitude of abnormal returns and its robustness to alternative methodologies. It is also 

stated that three (or four with a momentum factor) factor models lack testing 

characteristics for proving the efficient market hypothesis. The authors argue that 

despite significant drawdowns of robustness of the magnitude of abnormal returns 

compared to other methods, this is not sufficient enough to draw conclusion about the 

efficient market hypothesis.	
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3.2 Capital Asset Pricing Model (CAPM) 
The purpose of this model is to evaluate different assets in capital markets. The 

originators who introduced the model was William Sharpe (1964), John Lintner (1965) 

and Jan Mossin (1966). The CAPM takes its origin from the model of portfolio choice 

composed by Harry Markowitz (1952). Markowitz model suppose that investors are risk 

averse and the focus of the investors is the mean and variance of their investment return, 

often called mean-variance model. The CAPM by Sharpe and Lintner develops these 

thoughts into relation between risk and expected return that will find an optimal 

portfolio that have to be efficient Fama and French (2004).	

	

Sharpe (1964) states that investors are looking for a desired point along the capital 

market line. Further an investor could only obtain a higher expected return only by 

taking additional risk. Implementing diversification of the portfolio will reduce some 

risk but the systematic risk remains. Whereas the non-diversifiable risk of a security is 

depending on its covariance with other securities (market). When adding a security 

which is not highly correlated with the market it will reduce the portfolio’s overall risk 

given that the portfolio consist of a small number of securities.	

	

Naturally investors demand a required rate of return that compensates for the risk taken. 

Based on the risk aspect for the model namely beta is considered. The higher beta for a 

stock is equivalent to higher risk and the only option to generate higher returns. Sharpe 

(1964) argues due to lack of microeconomic theories that are not discussing risk CAPM 

was created. Hence the first model considering market equilibrium theory of security 

prices based on circumstances of risk was determined. For an investor numerous points 

at the indifference curve is presented but the investor choose a point where he gets the 

highest level of utility. There exists many different combinations of risky assets that are 

efficient and CAPM does not entail that all investors will end up holding the same 

composited portfolio. 	

	

In addition, Sharpe (1964) states that within CAPM some underlying assumptions 

exists. Investors present on financial markets are rational and holds mean-variance 

optimal portfolios. First of all, investors’ expectations are homogeneous and all 

available assets are publicly traded with allowance for short selling. Second of all, 

investors are able to lend or borrow at the current risk-free rate. The CAPM focuses on 

the event that all investors are present at the same investing universe and all investors 
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has the same inputs in order to choose their efficient frontiers. This implies that all 

investors will end up with identical efficient frontiers.	
 

The CAPM-formula is displayed as following:  

 

									𝐸(𝑟!) = 𝑟" +	𝛽!	[𝐸(𝑟$) − 𝑟"]                                        (1) 

 

Sharpe (1964) describes	𝐸(𝑟!) as the expected return of the individual security𝑖.	𝑟" is the 

risk-free interest rate, further on 𝛽!	is the coefficient of the covariance of the security 

along with the market portfolio as a fraction of the variance of the market portfolio, 

𝛽!	could also be explained as the securitys sensitivity to the market or market risk.  

 

Calculation of 𝛽!	 =	
%&'()*	,	),)

.,
/                                           (2) 

 

Lastly	[𝐸(𝑟$) − 𝑟"- is the risk premium of the market, hence the required yield of (𝑟!) is 

calculated for an investor who decides if investing or not. 

 

Although the model can be calculated with only three inputs, which for some critics is 

too vague in order to observe robust results. Roll (1977) investigates if CAPM is 

reliable, his major concerns is that the true market portfolio must include all individual 

assets which is unobservable and cannot be tested. Testing for efficiency using the 

return/beta relation also show difficulties. Former tests just show if market proxies are 

efficient or not, the test does not reveal anything about if the market portfolio itself is 

efficient. Although he states that the market portfolio is mean-variance efficient. 
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3.3 Modern Portfolio Theory 

This theory takes its beginning in 1952 when Harry Markowitz published the article 

“Portfolio Selection”. Markowitz states that selecting a portfolio consists of two stages. 

The first step relays on observations, experience and thoughts on future performance of 

different financial assets. The second step takes thoughts on future performance into 

account and ultimately a choice of portfolio has been made. Markowitz focuses on that 

investors cannot just consider portfolios that maximizes expected return without 

acknowledging variances in return and should not ignore diversification in portfolios. 

Markowitz (1952) suggest that to improve diversification the important point is not to 

include many firms in the portfolio, these firms must consist of different industries due 

to high covariance among firms in the same industry. 

	

It is also stated that an investor wants to maximize the expected return and rationally an 

investor places all his capital in that security with maximum expected returns.	
According to Markowitz (1952) not only expected returns can be analyzed, the expected 

return-variance of returns rule (E-V) rule states there exist a portfolio with both the 

highest expected return and minimum variance, this portfolio is recommended to the 

investor. With the thoughts of Markowitz (1952) investors can be seen as rational as a 

result of investors chooses the portfolios with the minimum variance for a given 

expected return and consequently maximizes expected return for a given variance.	

	

Markowitz (1952) further argues that within this theory diversification has a large 

impact on the portfolio itself. The diversification strategy implies that as an investor 

includes more securities it should reduce portfolio risk. If an investor continues to 

diversify and include more securities the firm-specific risks will be reduced, and the 

volatility of the portfolio continues to decrease. Nonetheless if the portfolio at the 

moment consists of many securities all risk cannot be eliminated. All companies are 

exposed to macroeconomic events that is non-diversifiable. Eventually the risk that 

remains after diversification is the market risk which is attributed by macro events and 

the risk that can be reduced by diversifying is called firm-specific risk. Consequently, 

portfolio volatility declines as number of securities increases but cannot be decreased to 

zero.	
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4 Literature Review 
4.1 Value and Momentum Combined 
The description of the two strategies separately is widespread among finance literature. 

Thus, there exists fewer studies made on the strategies combined in portfolios in order 

to see how value and momentum strategies behave when they are combined in one 

portfolio. Asness et al. (2013) studies the effects of the two strategies combined and 

thus not the strategies isolated as earlier studies has done. The authors tested value and 

momentum strategies over 8 different asset classes and markets in the US, UK, 

Continental Europe and Japan between 1972-2011. The high returns in combination 

with risk of the two strategies have become a subject of debate regarding market 

efficiency and asset pricing studies.	

	

Asness et al. (2013) found return premium over all markets and asset classes. Value and 

momentum strategies correlates across asset classes but interestingly the strategies are 

negatively correlated with each other within and across asset classes. These correlations 

may state some kind of common global risk factor which value and momentum 

premium provides compensation for. The negative correlation leads to lower volatility 

in the composed portfolios compared to if the portfolios is separately constructed. 

Global funding liquidity risk partially explains these patterns, more precisely 

macroeconomic variables could explain the findings for example business cycles, 

consumption and default risk.	

	

The only strong evidence found in Asness et al. (2013) study is that liquidity risk is 

negatively related to value and positively related to momentum globally across asset 

classes. Thus liquidity risk can only explain some parts of value and momentum return 

premium, liquidity risk may describe the positive return premium partly for momentum. 

However value are in opposite meaning loading negatively on liquidity risk, implying 

difficulties describing positive return premium for value. Though value and momentum 

combined are insensitive to liquidity risk and still generates abnormal returns. A 

conclusion the authors affirm is that the true returns of the combined strategies may be 

understated. In contrast to study the strategies separately, momentum and value 

combined is much closer to the efficient frontier than either of them examined isolated 

due to less variation across markets and over time. The data sample is limited to liquid 

securities traded for low transaction costs. 
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4.2 Value Strategy 
The concept of value strategies was first brought up by two professors Benjamin 

Graham and David Dodd (1934). In their book “Security Analysis” they focus on one 

strategy which says that an investor should buy securities which are priced less than 

their intrinsic values and ultimately investors could buy securities for a “discount”. 

	

Joseph d. Piotroski (2000) investigated if a simple strategy with origin in fundamental 

analysis could achieve high returns. The data were applied on selected firms with high 

book-to-market ratios between 1976 and 1996. Piotroski means that these findings shift 

the distributions of returns and an investor who applies this strategy can expect a mean 

return of at least 7,5 % annually. The paper also examines another strategy where 

expected winners is bought and expected losers are shortened, this combination yields a 

23% annual return. Piotroski (2000) states that there is a positive relationship between 

initial historical information, future performance of the company and ensuing quarterly 

earnings publications. These factors suggest that the market under reacts to historical 

information at an initial phase.	

	

Fama and French (1992) studied market 𝛽, size, E/P (Earnings/Price), leverage and 

book-to-market equity based on cross-section data on the American stock market 

measured by average returns. Most importantly they found evidence of strong cross-

sectional relationships between average returns and book-to-market equity. The book-

to-market effect is said to be more powerful than the size effect which also is measured. 

The portfolio which consists of lowest BE/ME stocks had an average monthly return of 

0,30 % whereas the portfolio consisting of the stocks with the highest BE/ME ratios had 

an average monthly return of 1,83% which is a significant large spread. BE stands for 

Book-to-equity and ME is defined as Market-to-equity. These findings propose that 

firms with high BE/ME ratios are underpriced relatively to other stocks or that BE/ME 

ratios could be used to explain risk factors which affects equilibrium in expected 

returns.	

	

In conclusion Fama and French (1992) assumes that asset pricing effects apprehended 

by book-to-market equity and size are rational. Suggesting that if securities are 

rationally priced the risks are multidimensional by the different key measures. 

Interestingly as found in the paper BE/ME ratio which was the most influential variable 

that describes expected returns could be explained by market overreaction in contrast to 
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the outlook of the firms. If these overreactions were justified, the BE/ME can forecast 

the cross-section of stock returns.	

	

Kothari, Shanken and Sloan (1995) examine a different approach to estimating beta. 

They are estimating betas using annual returns in contrast to Fama and French (1992) 

who in contrary used monthly returns in order to estimating beta. Kothari et al (1995) 

describes that previous research of the risk-return relation has most often been based on 

monthly returns. It could be of interest to see if measures of annual data is a robust 

alternative, Further on beta estimates could be biased which could be reduced using 

longer measurement periods. 	

	

 Monthly returns show significant signs of seasonal effects and on solution to this 

problem could be the use of annual returns. The authors find that stocks with higher 

betas actually has higher average returns. Kothari et al. (1995) also suggests that the 

findings of Fama and French (1992) of Book-to-market ratios and its effects is more 

inconsistent across their samples of stocks. The authors conclude that their findings of 

how much the book-to-market ratio affects the returns is somewhat smaller than Fama 

and French (1992) study shows.	

	

Lakonishok, Shleifer and Vishny (1994) sheds light on previous literature that are 

proponents of value strategies. The basic idea throughout the era of value investing is to 

buy stocks that are trading at lower prices relative to earnings, dividends, historical 

prices, book assets and other different measures. In previous literature there exists 

agreements between authors that value investing works practically but what does not 

exist is agreements of why these strategies works. 	

	

A reason why value strategies works could be that these strategies are opposed to 

strategies that are used more frequently. Both individual and institutional investors 

could be seen as non-rational and relays to heavily on past returns and thinks that the 

same pattern of returns will persist in the future. Investors have a specific behavior 

when investing in stocks, they get excited and interested in stocks that historically has 

performed well and invest in them which is observed by other investors and the stock 

becomes overpriced. Correspondingly investors sell stocks that has performed bad in 

the past because they overreact, and the stock will end up being underpriced. Value 

investors speculate against this type of investors and thereby invest in stocks that are 
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underpriced and does not invest as heavily in stocks that is seen as overpriced and 

thereby outperform the market. Thereby these value strategies yields higher returns 

because exploiting non-rational behavior of investor and not because the value 

strategies are risker. The study shows that common measures of risk, beta and standard 

deviations does not show anything implying that these strategies are riskier.	

	

This argumentation is in contrary to Fama and French (1992) who argues that value 

strategies is successful because the strategies are riskier fundamentally. When investors 

review for example high book-to-market stocks their fundamental risk increases and 

consequently the average returns which proved to be higher is just a compensation for 

the higher risk.	
 

4.3 Momentum Strategy 
Jegadeesh and Titman (1993) examine the effects of momentum strategies stating that 

whether a stock has performed well or badly will continue over time and investigates if 

the American stock market is efficient. The authors find that their momentum strategies 

generate powerful returns for different holding periods of the stocks. Among all 

strategies, the one who has the highest return is a combination of selecting stocks based 

on their returns for the past 12 months and then holds the stocks for 3 months. This 

strategy shows a monthly return of 1.31%. An important observation in the study is if 

using longer investment-horizons than 12 months the return decreases suggesting 

strategies are more profitable using short or intermediate time horizons. The high 

returns is not due to the strategies systematic risk or delayed stock price reactions from 

investors. Though the authors find consistency among delayed price responses due to 

firm-specific information.	

	

De Bondt and Thaler (1985) found that with longer time horizons the effects are 

reversed, meaning portfolios of past losers outperformed past winners. It is found that 

profits can be made out of these strategies is not affected by systematic risk or 

postponed reactions to the stock prices. Jegadeesh (1990) studies if monthly stock 

returns are correlated. He finds that returns are correlated between the prior month and 

the following month. Interestingly Jegadeesh (1990) discovers serial correlation affected 

by seasonality, especially in January.	

	

Chui, Titman and Wei (2000) takes a similar approach as Jegadeesh and Titman (1993) 

and examines if there exist momentum effects in eight different Asian countries to see if 
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this phenomenon not only exists on the American stock market. The aim of the study 

was to see if it makes sense to see if the momentum strategy could be different across 

countries due to cultural and institutional differences. Overall these profits are similar in 

Asia and United States but are not as convincing as on the American stock market. 

	

Rouwenhorst (1998) aims to expand Jegadeesh and Titman (1993) study about 

momentum effects in the United States. Instead Rouwenhorst examines if there exist 

momentum effects on the European stock markets as well. Monthly returns for 12 

European countries between the years 1978-1995 is considered in the study. The major 

findings are that an international diversified portfolio which is constructed and invests 

in former winners on medium-term basis outperforms selling former losers on medium- 

term basis by 1 percent per month. The momentum effect is present in all the 12 

markets analyzed. This “effect” last for about one year and cannot be associated to 

common measures of risk. Regarding risk it is found that “loser” stocks has higher betas 

when the market is up and lower betas and higher when the market is down. 	

	

The duration of returns exists for all countries whether they are large or small 

companies but are greater for small companies. The findings of momentum effects on 

European markets is strikingly identical to the effects from the US market studied by 

Jegadeesh and Titman (1993), which implies that these strategies across different 

continents was not just a game of chance. In attempt to describe why momentum 

strategies are profitable in both Europe and the US the author states that these markets 

have a common component and the profits made on the separate markets are due to 

exposure to a common factor. The findings of the strategies and their performance 

confronts established factors of risk as size and the market. Because of this the high 

returns are in some meaning in conflict with market efficiency and different asset 

pricing models.	
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5 Method 
In this study the empirical material will be analyzed in the same fashion as Asness et al. 

(2013). By constructing different stocks portfolios, using similar measurements and 

criteria, an assessment of the portfolios’ returns will be made. The methodology is fairly 

basic in estimation, partly since it uses historical data for valuation. To avoid ‘’Data 

snooping’’ a preliminary methodology is decided in advanced, hence, it will eliminate 

the probability for error of measurements. A test for significance will be made to 

conclude if value and momentum strategies outperforms the benchmark index. A Fama 

French four factor model will also be examined to see if the factors are statistically 

significant.	
 

5.1 Data 
The data in this thesis will mainly be collected from ThomsonReuters Datastream. The 

data will consist of all stocks which is included in Nasdaq OMX Stockholm Large Cap 

PI. PI is defined as Price Index and measures how stock prices has evolved over time 

and excludes dividends. (NASDAQ OMX Nordic, 2019). Besides data from 

ThomsonReuters Datastream the historical prices for the index used is gathered from 

Nasdaq OMX Nordic website. For stocks to be included in the Large Cap list the firm 

must have a market capitalization of 1 billion euro or more. (NASDAQ OMX Nordic,). 

Also collected are Fama and French factors for the Swedish market from Swedish 

House of Finance website, the Swedish factors are collected because of the assessment 

will take place on the Swedish market.  

 

Since we calculate returns from the data material, we will conduct a discrete estimation 

for the returns. Meaning that log returns will not be used. Due to this paper’s use of 

portfolio returns calculations, Lo, MacKinlay and Campbell (1997) states that log 

returns are not perfectly applicable. Since portfolio p has weight wip for asset i, then the 

returns of the portfolio Rpt for time t, shows strong links to the individual asset i = 1… 

N. Continoulsy compounded returns will not have this advantage, because sum of logs 

is not equal to the log of a sum, hence; 

 

                                                       ∑ 𝑤!0	𝑟!1	 	≠ 𝑟012
!34 																																																										(3)	

	

The information that will be obtained for this study is; historical stock prices, Price-to-

book ratios, and index returns. Hence, the largest stocks of the Stockholm stock 
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exchange will be examined. The time period analyzed are 2007-01-01 to 2017-01-01. 

Some firms also have more than one stock outstanding, mainly A and B stocks. The 

ambition is to be consistent when obtaining data, therefore stock with more than one 

outstanding share will be analyzed and in the data sample and the stock with the highest 

turnover will be included. If more than one stock of the same firm is included this could 

lead to different estimates of the same firms if their stock price moves in different 

directions. The list consist of 126 stocks before assumptions are made about which 

stocks to include.	

	

Asness et al (2013) uses in their paper only large and publicly traded stocks by 

restricting their sample to stocks in the top 20% of the highest market capitalization in 

each market. They are therefore using some of the most liquid assets that could be 

traded for relatively low costs and at a reasonable trading volume size. Furthermore the 

results of using larger stocks is seen as more conservative by reason of value and 

momentum has shown larger return premiums on smaller and less liquid stocks. To 

calculate book value ratios data from previous 6 months and 12 months of past return 

history is used to calculate momentum effects. This implies that in the study data is 

collected from 2006-01-01. There must be data available on one year prior to the time- 

period studied for stocks included in the index. Thus, this time-period is more limited 

(10 Years) than Asness et al (2013) who studies 39 years of data. It is obvious that a 

sample of 10 years is not as extensive as the nearly four decades of data. However this 

is due to limitation of this paper. Though this study covers one major financial crisis 

which could be of interest in order to see how the strategies perform during abnormal 

times. 

 
5.1.1 Data snooping 
Data snooping appears when the same data is used multiple times as mentioned by Hall 

(2003). Data snooping is defined as misuse of data which possibly can cause some 

relationship to be statistical significant, even though they are not. MacKinlay and Lo 

(1990) argues that data snooping is a bias where researchers tend to conduct tests after 

they have analyzed the data, and hence mix and match those result to prove the 

statistical relationship significant. In this study, this will be avoided by constructing the 

methodology of measurement on beforehand, and then afterwards execute the empirical 

work in line with the (already decided) methodology. 
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5.1.2 Risk-free interest rate 
Similar to other data collected, risk-free interest rate will also be extracted on monthly 

basis. In the study of Asness et al (2013) 1-month U.S. T-bill rate is used. In this study 

Swedish Treasury bills with the denotation SSVX 1M, based on monthly rates is used. 

The data is collected from Riksbanken (2019) (Swedish Central bank). A treasury-bill is 

a promissory note which is issued by the Swedish debt office. The maturity varies from 

1 month to 12 months. T-bills are used to financing the government’s short-term 

borrowing requirements.	

	

Since the other data in this study is collected on the first day of a month. The risk-free 

interest rate that will be used is also observed on the first day of every month in the 

sample given that it is a trading day. The interest rates gathered from Riksbanken is 

displayed as annual rates, hence the rates will be transformed to monthly rates:	

 

𝑡 − 𝑏𝑖𝑙𝑙(567189:) =
1;<!99(=>?@A=)

4B
                                        (4) 

 

Where 𝑡 − 𝑏𝑖𝑙𝑙(:CDE9:)	is expressed on a yearly basis and therefore divided by 12 to 

observe the monthly T-bill rate. 

5.1.3 Limitations 
A limitation made in this study in the same manner as Asness et al (2013) is that 

transaction costs is not considered due to the scope of the paper. It is argued by Asness 

et al (2013) that for larger and more liquid stocks trading costs are minimized, therefore 

this paper will not count for any transaction costs at all, and including portfolios 

constructed which involves shortening in stocks. Few studies tries to analyze transaction 

cost because of the main goal is to study the relation between risk and returns. It is 

important to mention, when assessing stock portfolios with frequent rebalancing, 

significant transaction costs occur in the real world. However, due to the limitation of 

this paper, transaction costs is not accounted for, which may give a too optimistic 

scenario for the results.  
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5.2 Three/Four Factor Model 
The original factor model was computed by Fama and French (1993). The three-factor-

model was built to describe the relationship between average returns and stock price 

times the shares outstanding (market capitalization). Furthermore, possible patterns 

were found between average returns and performance ratios, like B/M for examples. 

The three-factor-model was a further development of the CAPM-model, and following 

the same pattern as the three-factor model and its successor five-factor model, the three-

factor-model battled some of the residuals in the explanation of average returns that 

CAPM left blank. The five-factor model adds variables for profitability and investment 

factors for determining returns.  

 

To describe this relationship, Fama and French (2015) conducts a regression equation 

for the model, 

 

Rit	-	RFt	=	ai	+	bi	(RMt	–	RFt)	+	siSMB	+	hiHML	+	riRMWt	+	ciCMAt	+	eit								(5) 

 

Where Rit is the return on portfolio or security i for period t, RFt is the risk-free return, 

RMt is return on a market portfolio, SMBt is the return on a diversified portfolio of small 

cap stocks minus the return on a diversified portfolio of big stocks. HMLt is difference 

on the returns of high/low Book-to-Market stocks. eit is referred to as the error term. 

The remaining parameters are the addition to the five-factor model. These are RMWt 

which is the difference of return for two weak and robust profitability portfolios, and 

CMAt is the difference on diversified portfolios with high or low investment ratios. 

 

In this essay, Carhart (1997) and his four factor model will be used to conduct a 

regression model. The reason that Carhart’s model is used is due to the fact that it has 

an additional explanatory variable than the three-factor-model. The fourth factor is the 

momentum effect denoted WML, this makes it more relevant for this paper since 

momentum-portfolios are assessed.  

 

𝑟! − 𝑟" = 	𝛼	 +	𝛽4! 	G𝑟5 − 𝑟"H +	𝛽B!(𝐻𝑀𝐿) +	𝛽J!	(𝑊𝑀𝐿) +	𝛽K! 	(𝑆𝑀𝐵) +	𝜀!        (6) 
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Where; 

ri = Return on asset i 

rf = Risk free interest rate (Swedish T-bill) 

𝛼 = Intercept of the regression line 

rm = Return of the market portfolio 

 (HML) = Return of the BE/ME factor 

(WML) = Return of momentum factor 

(SMB) = Return on size factor 

𝜀! = Residuals of the regression model 

𝛽7	 = Beta value of the independent variable n 

 

In this paper some adjustments of the four-factor model has been made to increase the 

fit of the regression for the portfolios. Instead of using U.S. data, as in the original 

papers, this assessment has collected data for the different factors from the Swedish 

House of Finance. This material is solely withdrawn from the Swedish market and thus, 

since all equities in this essay belongs to the Swedish market, it provides a stronger 

relationship between the dependent and independent variables when estimating a 

regression for the factor model. The regression is of importance since it provides 

information about the statistical significance of the model. It allows for an estimation of 

the usability of the factors as explanatory variables to the portfolios’ returns. The 

regression model uses the Nasdaq OMX Stockholm Large Cap PI as an estimate for 

market returns which is subtracted with the risk-free interest rate. This market return 

provides a better fit for the regression model compared to SIXRX index, which is used 

in the original data for the factor variables. However, by collecting data from Swedish 

House of Finance some limitations appears. For example the momentum and value 

calculations for the portfolios differs from the factor model.  

	

The reason why the four-factor model is used is due to Fama and French (2012) 

assessment on global and regional factor models. Their results show that when trying to 

examine a local market, and thus not global portfolios, a four-factor model does the best 

example of explaining average local returns. For Fama and French, the test were 

compared to other empirical asset pricing models, such as CAPM and the three factor 

model. In this empirical test, as stated above, only local stocks and a local variables is 

examined, and thus this test will use the four factor model. This is mainly appealing 
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because the authors find more weak relation between global factors and local returns, 

than local factors and local returns. 	
 

5.3 Momentum 
5.3.1 Momentum Calculations 

In Asness et al (2013) study a specific measure for momentum is used. The standard 

momentum measure relays on the historical 1 to 12 month returns. Hence the historical 

12-month cumulative raw return for the different stocks is used which is named MOM1- 

12 by Asness et al (2013), Jegadeesh (1990). The momentum measure is displayed as: 

 

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚1
!  = LE!MC*,N	;LE!MC*,NOP/		

LE!MC*,NOP/	
                                    (7) 

  

Where 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚1
!  is the 12-month cumulative raw return for the specific stock 𝑖 at 

time 𝑡. 𝑃𝑟𝑖𝑐𝑒!,1		is the stock 𝑖’s price at time 𝑡. 𝑃𝑟𝑖𝑐𝑒!,1;4B	is the stock 𝑖’s price at time 𝑡 

subtracted with 12 months. 

 

 

5.4 Value 
5.4.1 Value Calculation 

The benchmark used for value in this study is fairly simple. It is one of the basic value 

measures used to identify if a stock is over- or undervalued. The price-to-book ratio is 

used. In order to calculate the ratio the market value per share is divided by the book 

value per share. 

 

𝑃/𝐵!,1 = $'	0CE	Q8DECN
*

R'	0CE	Q8DECN*
                                                (8) 

 

Where 𝑀𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒1! is the market value per share at time 𝑡. Which is equal to the 

stock price. 𝐵𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒1! is the book value per share at time 𝑡. 
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5.5 Different portfolios  
When data is collected for every firm, a set of value and momentum portfolios is 

constructed. The portfolios is sorted by ranking value and momentum from high to low. 

Hence three portfolios is created, high, middle and low portfolios. Furthermore, the 

individual securities is equally-weighted in terms of returns, compounded on the first 

day of the month. The ranking is made separately on value and momentum which 

results in 6 (3*2=6) portfolios will be considered.  

 

To make this assessment similar to Asness et al. (2013) this essay will conduct a ranked 

based system. This will make it easy to compare this study to previous literature. Each 

group of stocks consists of 1/3 of the market, for example 1/3 is sorted by high book to 

market ratios in included in the high portfolio, consequently 1/3 of the stocks that shows 

high momentum will be included in the high portfolio for momentum and the same 

pattern will follow for middle and low portfolio sorting. The rebalancing is made 

monthly in similar way as Asness et al (2013) to be able to see changes of the firms on 

monthly basis. Obviously the frequent rebalancing would in practice result in high 

transaction costs.	

	

Since the sample of stocks is limited to Large Cap stock which in general are liquid and 

has relatively small transaction costs compared to less liquid stocks. The return of the 

portfolio is calculated as following:	
 

𝑟1S = å!𝑤!1S𝑟!1, 𝑆	𝜖 (value, momentum)                                   (9) 

 

Where 𝑟1S is the return of the portfolio based on a signal 𝑆 (either value or momentum) 

at time	𝑡.	Hence the weight of stock 𝑖 at time 𝑡 based on signal 𝑆 is multiplied with the 

return of stock 𝑖	at time 𝑡 with the assumption that it is the sum of each stock’s return 

weighted. 

 

In contrast to the High, Middle and Low-portfolios two high-low portfolios are created 

which simply takes the difference between the high portfolio subtracted with the low 

portfolio for both value and momentum strategies. Further, two zero-cost long-short 

portfolios are also created, with one portfolio focusing on value and the other portfolio 

with focus on momentum. The portfolios are a combination of long and short positions 

of the stocks based on different criteria of their performance. Zero-cost means that an 
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investment is made at the same time in a long position and respectively a short position 

with equal amounts which should sum up to zero, meaning that no initial money is 

needed for the investment. The weighting based on ranking for stocks are determined as 

following: 

 

                                        𝑤!1S =		 𝑐1(𝑟𝑎𝑛𝑘(𝑆!1) −	
å*(ED7T(S*N)	

2
                                      (10) 

 

Where 𝑤!1S  is the weight for stock 𝑖 at time 𝑡 and 𝑆	is defined as a signal for either value 

or momentum. 𝑐1 is defined as a scaling factor so that the combined portfolio is scaled 

to 1 SEK long and 1 SEK short. The stocks are weighted in relation to their cross-

section rank of the sample based on the signal of momentum or value minus the cross-

section average of that particular signal. Using this type of rank-weighting will help to 

reduce the effect of outliers from the sample. 

 

At last one final portfolio will be examined. The portfolio is fundamentally constructed 

by combining a 50/50 factor of value and momentum strategies. The ambition to 

combine the strategies is to see if the returns and standard deviations deviate 

significantly compared to if the strategies were analyzed separately and see if it could be 

favorable to combine the strategies. The return-formula for the combined portfolio: 

 

𝑟1%&$R& = 0.5𝑟1'UVWX + 0.5𝑟1$&$X2YW$                                 (11) 

 

Where 0.5𝑟1'UVWX is simply the weight given to the returns of value strategy and 

0.5𝑟1$&$X2YW$ is the weigth given momentum strategy returns. Both of the strategies is 

given an equal weight of 0.5. 

 

5.6 Performance Valuation 

5.6.1 Returns 

Returns is one of the most crucial performance indicators of the different portfolios and 

it is a simple measure between different studies made. The returns are calculated for 

every stock monthly in order to see the development of the stock price and be able to 

rank the stock price in descending order for further calculations. When calculating the 

returns the first day of trading in every month is considered and naturally it is the 

closing price of that day that will be examined.	
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From ThomsonReuters the price data that will be selected is going to be adjusted stock 

prices. Adjusted stock prices will be a more suitable benchmark for stock prices because 

the adjusted prices has taken several factors into account regarding the historical stock 

prices. The most common factors that affects stock prices could be stock-splits, 

dividends and distributions. Hence the stock prices of the individual firms will not show 

dramatic turns historically when the stock prices are adjusted. The formula for stock 

returns is the following:	
 

𝑅!,1 =	
L*,N
L*,NOP

 – 	1                                                       (12) 

Where 𝑅!,1 is the return of the stock 𝑖 at time 𝑡. 𝑃!,1 is the price of the stock 𝑖 at time 𝑡 

and 𝑃!,1;4 is the price of stock 𝑖 at time 𝑡. Hence the return for a chosen time period can 

be calculated. 

5.6.2 Sharpe Ratio 
William F.Sharpe (1966) obtains a ratio for assessing equities’ returns in relation to risk. 

Hence, it is a measure for risk-adjusted returns. The Sharpe ratio is sometimes referred 

to the reward-to-volatility ratio. This ratio is commonly used to evaluate performance of 

investors, mainly a higher Sharpe ratio is more favorable because then a higher excess 

return per unit of risk is present. The measure implies therefore the comparison between 

securities, as example in this case; different value and momentum portfolios. This trade-

off implies that investors will adjust their portfolios against portfolios with better trade-

off. The ratio’s formula is as follows; 

	

																																																														𝑆ℎ𝑎𝑟𝑝𝑒	𝑟𝑎𝑡𝑖𝑜	=	EZ;	E[
.Z

																																																		(13) 

 

Where 𝑟0 − 	𝑟" is the excess return of the portfolio and 𝜎0 is the standard deviation of 

the portfolio’s excess return. 

 

5.6.3 Alpha 
Jensen (1968) constructed his alpha as another measure of risk-adjusted performance. 

Jensen’s alpha is measuring the (average) return of the portfolio and if it is above or 

under what is predicted by the CAPM. Jensen’s alpha measures the portfolio’s actual 
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performance compared to the expected performance based on the systematic risk 

denoted as beta.	

	

Jensen (1968) derived a model with its foundations in CAPM in order to explain 

something about portfolio performance. The study confirms that if a portfolio manager 

has the ability to forecast stock prices, then the portfolios’ return will be higher than the 

ordinary risk premium return for its level of risk. Jensen (1968) states that if the alpha 

(intercept) turns out to be positive it is hard to explain if it is due to random chance or 

superior forecasting. Calculation for Alpha is as follows:	
 

𝛼 = 	𝑅!	 − [𝑟" +	𝛽!(𝑅$	 −	𝑅")]                                 (14) 

 

Where 𝑅!	is the return of the portfolio. 𝑅"	is the risk-free interest rate, 𝛽! is the beta of 

the portfolio in relation to a market index, in this case OMX Stockholm Large Cap PI 

and 𝑅$	is the return of the market index. 

 
5.6.4 Beta 
As explained in the theory by Sharpe (1964) about CAPM beta are explained as the 

security’s sensitivity to the market or market risk. In this case of measuring beta it is the 

different portfolio’s sensitivity to the market risk.  

 

𝛽!	 =	
%&'()*	,	),)

.,
/                                                    (15) 

 

Where 𝑅! is the return of the individual security (in our case the individual portfolio). 

	𝑅$ is the return of the market (in our case a market index of large stocks), C𝑂𝑉(𝑅! 	,

	𝑅$) is the covariance between the two returns and 𝜎$B  is the variance of the return the 

market portfolio. 

 
5.6.5 Volatility 
In order to measure risk for the portfolios the standard deviations are calculated for 

every stock and portfolio. Standard deviation for every portfolio will be measured to see 

if the different portfolios are riskier or not compared to the market index. 

 

When estimating standard deviations the variance must be measured as a first step. To 

observe the standard deviation, the square root of the variance is calculated. Since the 



  
 

29 

data is observed from prior time it is the historical volatility that is calculated. The 

standard deviation tells how far from the mean return observed prices are. Ultimately, 

the greater distance the stock prices are from the mean the greater volatility or 

equivalently a greater standard deviation. (Bodie et al, 2014, p. 129, 132) 

 

Formula for variance estimate using realized returns:  

 

𝑉𝑎𝑟(𝑅) = 	 4
Y;4

∑ (𝑅1Y
134 − 𝑅e)B                                      (16) 

 

𝑎𝑛𝑑, 𝑆𝐷(𝑅) = h𝑉𝑎𝑟(𝑅)                                             (17) 

 

Where 	 4
Y;4

 ,1 is divided by the total sample minus 1. ∑ (𝑅1Y
134 − 𝑅e)B is the sum of the 

observed return of stock 𝑡 minus the average squared. The standard deviation is simply 

the square root of the variance. 

 

5.6.6 Test for significance 
In order not just observe how the portfolios has performed a statistical test will be 

conducted to see if alpha is significantly different from zero. A statistical test is made in 

order to draw further conclusions from a procedure to determine if enough confirmation 

that the null-hypothesis is rejected. Different alphas for multiple portfolios will be 

compared to market returns. The null-hypothesis is stated as alpha is not statistically 

different from zero, then the specific portfolio either has performed in line with the 

market in terms of alpha values, and vice versa if alpha proves to be different from zero. 

This is determined by the sign of the observed alpha. This test will be tested on 95% 

level of significance, mainly because it is the most common level for test statistics. 

 

Test if alpha is statistically different from zero for all portfolios (eleven portfolios) in 

order to test for abnormal returns are statistically significant we will conduct a 

hypothesis test. Where the hypothesis are: 

 

𝐻0: ∝ = 0 

𝐻𝐴: ∝ ≠ 0  
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6 Results 
6.1 Standard Portfolios 
In table 1 the results for six standard portfolios are presented, which are labeled Low, 

Mid and High for both value and momentum. Average of returns, standard deviations 

and two performance indicators, Sharpe ratio and Jensen's alpha are included. Also 

presented are the t-statistic and p-value for alpha. By presenting the benchmark index 

(OMX Stockholm Large Cap) a comparison is possible between the constructed 

portfolios and the overall market performance. The results are presented as annual 

figures based monthly data. 

 

 
6.1.1 Value Portfolios 
The value portfolio’s offers a wide array of returns (Table 1). In essence, the Low-

portfolio has the lowest average return and hence, the High portfolio offers the highest 

return. The Mid-portfolio between the other portfolios in terms of return. Notably the 

standard deviations shows interesting results for the value portfolios. The highest 

standard deviation, can be allocated to the Low portfolio, despite having the lowest 

return. Furthermore, the mid and high portfolio offers standard deviation in a 

descending order. Therefore the highest Sharpe ratio is ascribed to the High portfolio, 

with mid-portfolio falling in between High and Low, consequently the High portfolio 

having the highest risk adjusted return. Low and the Benchmark index displays similar 

Sharpe ratios. 	

	

For value portfolios, all statistical tests are rejected on 5%-level of significance, except 

for the High-portfolio. Also presented are the t-statistic and p-value for the alpha. As 

seen for the value portfolios it is only the High portfolio’s alpha that is statistically 

    Value 
Portfolios     Momentum 

Portfolios   Index 

  Low Mid High Low  Mid High OMXSLCPI 
Mean 6.7% 12.2% 22.1% 12.5% 12.0% 14.2% 5.9% 
Stdev 21.5% 19.0% 16.7% 22.9% 18.7% 17.8% 18.4% 
Sharpe 0.25 0.55 1.13 0.47 0.54 0.68 0.25 
Alpha 0.1% 1.8% 4.6% 1.6% 3.2% 2.5% - 
(t-stat) 0.97 1.94 3.82 1.64 1.93 2.37 - 
P-value 0.34 0.05 0.00 0.10 0.06 0.02 - 
 
  
 

              
        

 
 

      
        

Table 1 - Standard portfolios. This table shows the mean returns of the value and momentum strategies 
together with the benchmark index. Also presented are the standard deviations of the portfolios and two 
risk-adjusted performance measures are presented, The Sharpe ratio and Jensen's alpha. The t-statistic and 
p-value for the alpha is also included in the table. The figures are presented as annual figures using monthly 
data for calculations. 



  
 

31 

significant different from zero considering the p-value. Also presented are graphs of the 

cumulative return for the value strategies. As Figure 1 states, some portfolios 

experience great downturns during the financial crisis of 2008. Around 2009, a shift in 

trend is being made and the portfolios flourish of the next upcoming decade. High levels 

of cumulative returns are seen. The development for the Low portfolio and the 

benchmark could be seen as almost identical, leaving the other portfolios to achieve 

abnormal excess returns.  

 

 
 

 

 

To give a hint from a money making standpoint, an investment of 100 SEK along with 

the cumulative percentage change is presented for the portfolios. The Low value 

portfolio 2007-01-01 had yield 153.4 SEK (53,4%) 2017-01-01. An investment of 100 

SEK in the Mid value portfolio had evolved to 267.5 SEK (167,5%) 2017-01-01. The 

High portfolio within value has shown the largest cumulative return, where the initial 

investment would have grown to 652.7 SEK (552,7%) and the market return assigned 

OMXSLCPI with an investment of 100 SEK 2007-01-01 would have risen to 150.3 

SEK (50,3%) 2017-01-01. 
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Figure 1 cumulative return for value portfolios. This figure shows the development of the three 
portfolios Low, Mid and High portfolios together with the benchmark index OMXSLCPI for the 
time period 2007-01-01 – 2017-01-01. 
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6.1.2 Momentum Portfolios 
In contrast to the value portfolios, the Low, Mid and High portfolios for Momentum 

shows more consistent results when considering early quotes about risk-adjusted 

returns. The momentum-strategy produces the highest return for the High-portfolio. It 

is, however, the Mid portfolio which have the lowest annual return, thus the low 

portfolios is only performing slightly better. Asness et al. (2013) finds the largest 

returns for the high portfolio, and the low portfolios inherits the smallest returns. 

However, similar to the findings of this paper the standard deviations show some 

numerical patterns.  

 

Standard deviations for the momentum strategies exhibits opposite directions in terms 

of risk and returns (where the highest returns also have the lowest standard deviations). 

The High portfolio possess a relative high mean return, low standard deviation, and 

therefore the maximum Sharpe ratio for momentum. The Sharpe ratio for the other two 

portfolios of momentum are similar and presents an excessive number, compared to the 

market. Alpha for all the portfolios are positive with the High portfolio presenting the 

largest alpha. For momentum it is once again only the alpha for the high portfolio which 

is statistically significant different from zero.  

 

In Figure 2 the cumulative returns are presented. During the financial crisis a majority 

of the portfolios shows large downturns, almost negative 50 percent during the crisis. 

One characteristic that deviates from the different portfolios is the development for the 

mid portfolio during the financial crisis where the Mid portfolio shows large positive 

returns but later experience a downturn in the beginning of 2010.  

 

The development of the Mid portfolio could be referred to its beta value of 0,05 which 

means that this portfolio has a weak correlation with market returns. The momentum 

portfolios shows a continuing recovery session after the crises, with an interesting linear 

pattern for the Low portfolio. The Low portfolio shows larger cumulative returns during 

a relative long time period but later starts to perform less great and at the end of the time 

period it has performed almost the same as the Mid portfolio in terms of cumulative 

return. 
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In figure 2 the cumulative returns for the momentum portfolios are presented where the 

index has a starting point of 100 SEK. An investment of 100 SEK in the Low 

momentum portfolio 2007-01-01 had increased to 254.9 SEK (154,9%) 2017-01-01. 

Further on the same investment for Mid momentum had increased to 262.6 SEK 

(162,6%) at the end of the time period and for the portfolio High momentum the 100 

SEK had risen to 325.0 SEK (225,0%) 2017-01-01. For the benchmark index the initial 

investment increased to 150.3 SEK. (50,3%) 

 

6.1.3 Value and Momentum Portfolios 
Beyond the six standard portfolios for the strategies 5 additional portfolios are presented 

in Table 2. After a new arrangement is made which includes two portfolios (High and 

Low) where the Mid portfolio is now excluded, but is based on the price-to-book ratios 

for value and historical performance for momentum. In this case, two High-Low 

portfolios, two market-neutral portfolios and one 50/50 equal combination of the market 

neutral portfolios are examined. The aim for these portfolios is to observe if there could 

be any benefits of constructing portfolios which focuses more on the aspect of risk. 
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Figure 2 cumulative return for momentum portfolios. This figure shows the development of the 
three portfolios Low, Mid and High portfolios together with the benchmark index OMXSLCPI for the 
time period 2007-01-01 – 2017-01-01.  
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The H-L portfolio for value and is simply the difference between the High portfolio 

return and the Low portfolio return. The H-L value portfolio is performing well due to 

its high mean return and the low standard deviation which is low in contrast to the 

standard portfolios. Because of these characteristics the Sharpe ratio is the highest for 

the value H-L when comparing the ratios of the portfolios. Correspondingly Jensen’s 

alpha shows a large positive number that is statistically significant different from zero 

when performing a t-test. The factor portfolio for value which is buying the best 

performing stocks and goes short in the poor performing stocks. Apparently this 

strategy could have some positive effects, thus it has a lower return than the benchmark 

index but the standard deviation are noticeably lower. The Sharpe ratio is not high 

compared to the standard portfolios. The alpha is positive and statistically significant 

different from zero based on the p-value. 	

	

Moreover, the H-L portfolio for momentum shows significant low average return. The 

low return can be traced to the fact that the Low portfolio consists of securities which 

has performed bad historically. The H-L portfolio for value is different in terms of 

return where the High portfolio has performed significantly greater than the Low 

portfolio. The standard deviation is also relatively large relatively to the other H-L and 

market neutral portfolios. The Sharpe ratio is Low due to low return and high standard 

deviation. Alpha is positive but not statistically significant (t-test.)	

	

  Value Portfolios Momentum Portfolios Combo Index 
  H-L Factor H-L Factor 50/50  OMXSLCPI 
Mean 13.5% 4.75% 0.3% 6.9% 5.8% 5.9% 
Stdev 9.2% 6.9% 11.2% 9.4% 8.1% 18.4% 
Sharpe 1.25 0.50 0.24 0.59 0.55 0.25 
Alpha 4.0% 0.8% 0.5% 1.1% 1.0% - 
(t-stat) 4.38 2.13 0.09 2.26 2.21 - 
P-value 0.00 0.04 0.93 0.03 0.03 - 
 
  
 

            

       
       
       
       
       
       

Table 2 - Market neutral strategy portfolios. This table shows the results of H-L, Factor, 50/50 
combo and the benchmark index for both value and momentum strategies. Mean returns, 
standard deviations are presented as annual figures using monthly data for calculations. Also 
presented are the two risk-adjusted performance measures Sharpe ratio and Jensen's alpha with 
the t-statistic and p-value for the alpha. The H-L portfolio is constructed by taking the difference 
between the High and Low portfolio for each strategy. The factor portfolios are based on a 
market neutral strategy with both long and short positions. The 50/50 combo portfolio consists of 
equal weights from the factor portfolios.  
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The Factor portfolio for momentum has performed better than the factor portfolio for 

value. The standard deviation is lower than the high-, mid- and low-portfolios which 

means that there could be benefits of constructing market-neutral portfolios which are 

exposed to both long and short positions, consequently, the factor portfolio performs 

well regardless which direction the market goes. The alpha is positive and statistically 

different from zero with a p-value less than 0,05. At last the 50/50 equal combination of 

the factor portfolios is examined, hence each strategy gets an equal weight in order to 

see if it could perform even better than the H-L and Factor portfolios. 

 

Earlier studies shows a negative correlation between the returns for the two strategies 

gives a lower standard deviation of the 50/50 portfolio. The mean return is almost the 

same as for the index but the standard deviation is much smaller leading to a Sharpe 

ratio that is much higher than the Sharpe ratio for the market. Even for this portfolio 

alpha is statistically different from zero and shows a positive number. In contrast to 

earlier studies the standard deviation is not lower when combining the strategies this 

could be explained by the returns for the different strategies are positively correlated. 	
 

In Figure 3 the cumulative returns for the H-L portfolios are presented. Interestingly the 

H-L value does not show any signs of negative effects during the financial crisis, 

instead the portfolio shows a steady development for the time period. Even the H-L 

portfolio is stable during the financial crisis in the beginning and at the beginning of 

2009. The portfolio shows a large downturn and the portfolio does not recovering well 

after the downturn. 

 

An investment of 100 SEK 2007-01-01 in the H-L value portfolio had increased to 

227.9 SEK (127,9%) 2017-01-01.The same investment for H-L momentum would only 

be 103.2 SEK (3,2%) over the time period.  
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In Figure 4 the cumulative returns for the Factor portfolios, the 50/50 combo portfolio 

and the benchmark index are presented. These strategies shows more consistent 

cumulative returns during the 10-year period. Especially during the financial crisis the 

portfolios performs much better compared to the index. As graphically presented these 

strategies gives more stable returns due to lower standard deviation. The diagram is 

only showing the cumulative returns and in that matter the portfolios does not perform 

much better than the index. As seen in the graph the 50/50 combo portfolio is in 

between the two Factor portfolios because it is consisting equal parts of the Factor 

portfolios. 

 

If 100 SEK would be invested in the Factor value portfolio 2007-01-01 it would have 

increased to 146.9 SEK (46,9%) 2017-01-01. The same investment for the Factor 

momentum would have been 167.6 SEK (67,6%) and an investment in the 50/50 combo 

portfolio experienced an increase in value of 150.3 SEK (50,3%) at the end of the time-

period. 

 

 

 

Figure 3 cumulative return for H-L portfolios. This figure shows the development of the two 
High minus Low portfolios together with the benchmark index OMXSLCPI for the time period 
2007-01-01 – 2017-01-01.  
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6.1.4 Four Factor Model 
Just as the findings in Fama and French (2012) the major part of the variables in the 

regression model are rejected (Table 3). Even though some of the variables are 

statistically significant for some portfolios and at certain rejection levels. As displayed, 

for the High momentum portfolio, all explanatory variables, excluding the constant, are 

significant for the portfolio return. This means that some of the momentum portfolio’s 

return can be explained by the variables collected from the factor model at the 10%-

level of significance.  

 

The market return, which is composed by Nasdaq OMX Stockholm Large Cap PI 

explains some part of the portfolio returns (due to its consistent of stocks from the same 

Large Cap index). The only portfolio that does not fit the index as an explanatory 

variable is the Momentum mid portfolio, literature does not state any direct links why 

this type of behavior occurs. 
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Figure 4 cumulative return for different factor portfolios. This figure shows the development 
of the H-L factor value, H-L factor momentum and the 50/50 combo portfolio together with the 
benchmark index OMXSLCPI for the time period 2007-01-01 – 2017-01-01.  
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The HML variable is significant at the 10% level for the Value high portfolio and the 

MOM variables is statistically significant for the same portfolio at the 5% level.  Thus, 

regarding the other variables overall, they are rejected at the 5% and 10% level of 

significance with the exception of the momentum low portfolio where, the momentum 

factor is significant at the 5% level. 

 
6.1.5 Correlation 
Despite what theory says about market neutral portfolios, this paper does not find any 

consistent negative correlation between value and momentum. This particular field is 

examined in Asness et al. (2013), where they find negative correlation between the two 

strategies. The reason behind the odd results, in this case in table 4, this can be 

explained by this assessment has been done one isolated market, compared to the global 

multi-asset study that Asness et al. (2013) did. However, it is worth to mentioning in 

some diametrical portfolios (for example H-L Value and High Momentum) negative 

correlation exists. This means that market neutral strategies for investors are possible, 

since they can hold both portfolios and therefore hedge against market movements in 

both directions.  

 

 

Coefficients  
Portfolio OMXSLCPI-rf SMB_ew HML_ew MOM_ew Constant R2 

Value Low 1.06* -0.02 0.03 0.01 0.00 0.82 
Value Mid 0.97* -0.01 0.07 0.03 0.00 0.88 
Value High 0.77* 0.05 0.14** 0.16* 0.01* 0.72 

Momentum Low 1.10* -0.06 0.03 -0.15* 0.00 0.83 
Momentum Mid 0.03 0.13 0.30** 0.04 0.00 0.04 
Momentum High 0.86* 0.1* 0.13** 0.21* 0.01** 0.78 

H-L Value -0.21* 0.02 0.09 0.12* 0.01* 0.24 
H-L Momentum -0.20* 0.10 0.04 0.25 0.00 0.88 

Factor Value 0.35* 0.00 0.02 0.03 0.00 0.86 
Factor Momentum 0.48* -0.01 0.04 0.00 0.00 0.88 

50/50 Factor 0.41* -0.00 0.03 0.01 0.00 0.88 
 

  
 

              
                
                

               

              

Table 3 - Fama and French regression. In this table, the coefficients for every portfolio is displayed, as well as 
each portfolios R-square from the regression model. Every variable has its unique p-value, to determine if it is 
statistical significant. The symbol * marks that the variable is statistical significant at 95% level of significance 
(α=0.05). The ** symbol demonstrates the variable's significance at the 90% level of significance (α=0.1).  
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Correlation 

 
6.1.6 Beta 
An important component of the Capital Asset Pricing Model is the beta value. Beta 

gives an estimate about the market risk. The beta for the standard portfolios circles 

around 1 with some deviation, hence the ranges stretches from 0,76 to 1,13 (not 

displayed in table). Of the standard portfolios the Mid momentum portfolio shows a 

beta of 0,05 which is noticeably when the other portfolios are more or less correlated to 

the market. As shown, Low portfolios has the largest standard deviations and they are 

also the only portfolios that has a beta over 1. This implies that the Low portfolios is 

more sensitive to fluctuations in the market and has a higher market risk. Despite the 

high betas for the Low portfolios their mean returns are lower than the High portfolios. 

 

Regarding the beta values for the H-L and the market-neutral portfolios are in general 

close to zero with a range from -0,24 to 0,48. Both of the H-L portfolios shows negative 

betas meaning that when the market turns down these portfolios is turning up, which is 

positive for investors that is interested in market neutral strategies. The other market-

neutral portfolios shows beta values closer to zero which means that the portfolios is 

fairly uncorrelated with the market. Most interestingly all the market-neutral strategies 

  
Value 
low 

Value 
Mid 

Value 
High 

Momentum 
Low 

Momentum 
Mid 

Momentum 
High 

H-L 
Momentum 

H-L 
Factor 

Momentum 
H-L 

Value 

H-L 
Factor 
Value 5050combo 

Value low 1                     
Value Mid 0.89 1                   
Value High 0.83 0.87 1                 
Momentum 
Low 0.93 0.90 0.81 1               
Momentum 
Mid 0.05 0.01 0.02 0.04 1             
Momentum 
High 0.86 0.89 0.90 0.76 0.039 1           
H-L 
Momentum -0.42 -0.35 -0.24 -0.64 -0.025 -0.02 1         
H-L Factor 
Momentum 0.96 0.95 0.90 0.97 0.027 0.89 -0.46 1       
H-L Value -0.58 -0.38 -0.09 -0.51 -0.108 -0.25 0.44 -0.43 1     

H-L Factor 
Value 0.97 0.93 0.93 0.93 0.029 0.91 -0.38 0.98 -0.42 1   

5050combo 0.97 0.95 0.92 0.96 0.028 0.90 -0.43 1.00 -0.43 0.99 1 

Table 4 – Correlation. Here, all correlation between the portfolios are presented. The variable 
used to measure is the returns between the portfolios, and hence a correlation of such has been 
assessed.   
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shows much lower standard deviations compared to the standard portfolios and the 

benchmark index. Hence these strategies imply some kind of positive allocation of 

assets due to the lower risk. These portfolios implement to some degree hedging against 

risk which is performing fairly well regardless which trend the market exhibit. 
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7 Analysis 
7.1 Beta 
Kothari et al. (1995) finds that stocks with higher betas actually produces higher 

average returns regarding value strategies. The findings of this paper however finds that 

the portfolios with the highest betas presents lower average returns. Regarding the 

standard deviations for the standard portfolios most portfolios shows higher standard 

deviations than the benchmark index which is in line of Fama and French (1992) 

findings, however, the high portfolios shows highest return and the lowest standard 

deviations which is contrary to the Fama and French findings.	

	

7.2 Risk 
Higher returns often results in higher risk. Lakonishok et al. (1994) finds that value 

strategies measured on common methods of risk, such as beta and standard deviations, 

does not imply higher risk. Instead the high yields of return is due to investors which are 

non-rational and value investors speculate against these type of behaviors. Both 

individual and institutional investors relays too heavily on past returns according to 

Lakonishok et al. (1994). Value investors however, invests in stocks that are 

underpriced and outperforms markets. Furthermore these implications is in contrary to 

Fama and French (1992). They believe value strategies could potentially work in 

different markets, arguing value strategies shows high returns because of fundamentally 

riskier, meaning the higher average returns is just a compensation for higher risk. 	

	

The standard momentum portfolios also shows significant high returns compared to the 

benchmark index. This is in line with previous papers including Jegadeesh and Titman 

(1993) who finds powerful returns on the American stock market. Based on their 

findings the obstacle for which momentum strategies does not work is when longer time 

periods is used (often more than 1 year). Furthermore the authors find that the positive 

returns is not due to systematic risk or delayed price reactions thus the authors finds 

consistency among delayed responses due to firm-specific information. Rouwenhorst 

(1998) study also finds high returns premias which cannot be accompanied to common 

risk measures. Interestingly what is found is that “loser” stocks betas is high when the 

market is up and lower betas when the market is down. These finding could possibly 

say something about why our betas for the “loser” or low portfolios shows the highest 

betas considering the market is upward in a majority of our test period. 
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The lowest standard deviation is found for the Factor portfolio regarding value strategy. 

In contrast to Asness et al. (2013) the 50/50 combo portfolio does not show an 

additional lowered standard deviation, but for the other portfolios the results is similar 

to what is obtained by Asness et al. (2013). Regarding the results for these market-

neutral strategies are contrary to beliefs about CAPM which state that a higher expected 

return could only be obtained by taking additional risk. The portfolios also shows 

Sharpe ratios that are fairly high relatively to the standard portfolios.	
 

The presumption why these market-neutral strategies shows robust returns and lower 

risk, is argued by Asness et al. (2013) who states that opposite correlations between 

portfolios show some kind of common global risk factor which the two strategies 

provides compensation for. Moreover, global funding liquidity risk partially explains 

the patterns together with basic macroeconomic variables like business cycles, 

consumption and default risk. These variables may have some explanation for the 

Swedish market as well regarding the patterns for the market-neutral strategies. 

 

7.3 Alpha 
As presented in the result section, all portfolios shows positive alpha values, a few 

portfolios shows alpha values that are strikingly high in this sample (for examples, High 

value portfolio shows an alpha of 4,6%). All portfolios shows positive alpha values, and 

all of them are not statistical significant. For the significant portfolios, Jensen (1968) 

states that during these circumstances the high excess returns is not captured by capital 

asset pricing model (CAPM for example).  

 

Along these lines it is not the high beta values that determines the relationship in this 

case, meaning that the market risk does not explain the high returns. For example the 

Low portfolios for both value and momentum had the highest market betas, but the 

lowest returns. This confirms the relationship in an opposite way. What factors which 

possibly could explain the high returns are complex to determine. Based on asset 

pricing models, only linear relationship between risk and expected return is expressed. 

 

It is possible to argue that these results are not following a fundamental statement of 

risk-return tradeoffs, where ‘’A higher expected return is accompanied with higher 

risk’’. Moreover Jensen’s alpha for all the value portfolios shows positive numbers, 

once again the High portfolio representing a larger number relatively to the other 

portfolios. As Fama (1998) states that in an efficient market the expected value of 
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abnormal returns is zero, which on the other hand the alphas for the porfolios does not 

show.	
 

7.4 Four Factor Model 
The results is general similar to the ones in Fama and French (2012) when estimating 

the four factor regression for the explanation of the average returns. Thus, our market 

index remains significant for all portfolios except one. The test were made to capture 

the momentum and value return patterns by assessing an empirical asset pricing model. 

However, the results shows, as previous literature states, that the model does not capture 

the value and momentum returns patterns at the general level. 

 

As a opposite to Fama and French which states that portfolios that are tilted towards the 

highest winner or losers will perform poorly in the model, this regression finds that both 

the high value and momentum portfolios finds significance among the explanatory 

variables. The explanatory variables’ value and momentum factor, is calculated 

different from the portfolios ditto, which contributes to an overall lower significance for 

the model. However, this could give a hint overall if the general model works on 

specific parts of the Swedish stock market.	
 

 
 

 

  



  
 

44 

8 Conclusion 
This paper concludes excessive returns premiums for value and momentum strategies 

on the Swedish stock market. Compared to earlier results this is generally what other 

authors finds, but for other markets. The excessive return premiums has not any 

profound explanation, but inherits substantial back testing in empirical works, both 

geographically as well as across different time frames.  

 

In the four factor model, most variables which was collected specially for the Swedish 

market, proved to be not statistically significant. This echoes previous results in 

different studies for testing the four factor model for value and momentum strategies. 

Our empirical asset pricing model did not show any particular predictability among its 

explaining variables for value and momentum, instead it was the market return that held 

significant for all portfolios, except for Momentum Mid. All data though, were collected 

to fit the Swedish market, which Fama and French argued was important due to the fact 

that local factor better explains local returns.  

 

To connect with the purpose, this studies shows that between the time periods (2007-

2016) investors can exploit market anomalies on the Nasdaq OMX Large Cap list to 

outperform index returns, due to the excessive return premiums for value and 

momentum compared to the returns of the market. This paper however, has its 

limitations and explicitly regarding the rebalancing of the portfolios. Rebalancing, 

requires buy and sell orders, which in the real-world causes different transaction costs 

and since this study excludes them completely, the value and momentum portfolio 

returns in that sense will be skewed towards a more excessive returns compared to the 

market, than they would have been if the strategies were implemented on an actual 

market.   

 

What these results indicates about the efficient market hypothesis is left for further 

research. This is because of the practical side of doing the empirical work, since it 

requires loads of data, preferably both quantitative and qualitative work combined.       

In this essay, only quantitative strategies were examined, therefore it is left to further 

research if it is possible to conduct a methodology which combines the two fields. 
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Appendix 
 
  NASDAQ OMX Stockholm Large Cap   
Ticker Symbol NAME Year included 
W:SWED SWEDBANK A 1982 
W:SL@G ERICSSON B 1982 
W:HMBF HENNES & MAURITZ B 1982 
W:SEA SKANDINAVISKA ENSKILDA BANKEN A 1982 
W:SVK SVENSKA HANDELSBANKEN A 1982 
W:VOBF VOLVO B 1994 
W:ASSB ASSA ABLOY B 1982 
W:SR@G ATLAS COPCO A 2000 
W:TEL TELIA COMPANY 1986 
W:SAND SANDVIK 1984 
W:ISBF INVESTOR B 1988 
W:EKBF HEXAGON B 2002 
W:ALF ALFA LAVAL 1996 
W:TEL2 TELE2 B 1982 
W:SE@G ELECTROLUX B 1982 
W:EPIA EPIROC A 2001 
W:LUPE LUNDIN PETROLEUM 1984 
W:SKBF SKANSKA B 1982 
W:SKFB SKF B 1996 
W:SWMA SWEDISH MATCH 1999 
W:BOL BOLIDEN ORD SHS 2005 
W:ICA ICA GRUPPEN 1988 
W:LTBF LATOUR INVESTMENT B 1991 
W:SUBF SECURITAS B 2006 
W:SOBI SWEDISH ORPHAN BIOVITRUM 1994 
W:ELKB ELEKTA B 1982 
W:IU INDUSTRIVARDEN A 1996 
W:KIVB KINNEVIK B 1997 
W:NIBE NIBE INDUSTRIER B 1998 
W:SAAB SAAB B 1982 
W:SW@G SVENSKA CELLULOSA AKTIEBOLAGET SCA B 1986 
W:TT@G TRELLEBORG B 2005 
W:AAK AAK 1997 
W:AXFO AXFOOD 1997 
W:CAST CASTELLUM 2015 
W:EVOG EVOLUTION GAMING GROUP 1992 
W:FABG FABEGE 1999 
W:BALB FASTIGHETS BALDER B 2008 
W:HPOL HEXPOL B 1982 
W:HUA HUFVUDSTADEN A 2006 
W:HUSB HUSQVARNA B 2005 
W:INDT INDUTRADE 2002 
W:INJ INTRUM 2004 



  
 

II 

W:KINR KINDRED GROUP SDR 2014 
W:LIFC LIFCO B 1988 
W:LNBF LUNDBERGFORETAGEN B 1991 
W:WBYF WALLENSTAM 'B' 1986 
W:AFB AF POYRY B 1994 
W:ATRJ ATRIUM LJUNGBERG B 2015 
W:ATTE ATTENDO 1992 
W:AZA AVANZA BANK HOLDING 1988 
W:SKTF BEIJER REF B 1996 
W:BETS BETSSON B 2001 
W:BILL BILLERUDKORSNAS 2015 
W:BRAV BRAVIDA HOLDING 2015 
W:DOMT DOMETIC GROUP 1993 
W:GIND GETINGE B 2014 
W:HEMF HEMFOSA FASTIGHETER 1982 
W:SM@G HOLMEN B 1999 
W:KLED KUNGSLEDEN 2008 
W:LOOM LOOMIS B 1997 
W:MOTB MODERN TIMES GROUP MTG B 1988 
W:NSTF NCC B 2007 
W:NET NETENT ORD SHS 2015 
W:PNDX PANDOX B 1989 
W:HLNF PEAB B 1998 
W:SWEB SWECO B 2014 
W:THULE THULE GROUP 2001 
W:VITR VITROLIFE 2005 
W:WIHS WIHLBORGS FASTIGHETER 2001 
W:ADDT ADDTECH B 2016 
W:BANAVB BONAVA B 2014 
W:FENI FENIX OUTDOOR INTERNATIONAL B 1988 
W:JMBF JM 2002 
W:KLOA KLOVERN A 2017 
W:MUGR MUNTERS GROUP 2002 
W:NOB NOBIA 1984 
W:NA NOLATO B 2019 
W:NEGB NORDIC ENTERTAINMENT GROUP B 2018 
W:NYFO NYFOSA 2004 
W:ORIF ORIFLAME HOLDING 1988 
W:RTBF RATOS B 2016 
W:RESURS RESURS HOLDING 1999 
W:SAGA SAGAX 1989 
W:SSAA SSAB A 1995 
W:NDAS NORDEA BANK (OME) 1999 
W:ABB ABB LTD N (OME) 2014 
W:MUNS AHLSTROM-MUNKSJO (OME) 1999 
W:AZNS ASTRAZENECA (OME) 2003 
W:LUM LUNDIN MINING (OME) 1999 



  
 

III 

W:TIEN TIETO CORPORATION (OME) 2017 
W:ACBF ATLAS COPCO B 1989 
W:ARBD ARION BANKI SDR 2018 
W:ALI AUTOLIV SDB 1997 
W:BONAVA BONAVA A 2016 
W:EA@G ELECTROLUX A 1982 
W:EPIB EPIROC B 2018 
W:ERAF ERICSSON A 1982 
W:MODA HOLMEN A 1982 
W:HDC HUFVUDSTADEN C 1998 
W:HUSA HUSQVARNA A 2006 
W:IUCF INDUSTRIVARDEN C 1988 
W:INVE INVESTOR A 1982 
W:KINA KINNEVIK A 1987 
W:KLOB KLOVERN B 2014 
W:MICB MILLICOM INTL.CELU. SDR 2004 
W:MOTA MODERN TIMES GROUP MTG A 1997 
W:NSTA NCC A 1988 
W:NEGA NORDIC ENTERTAINMENT GROUP A 2019 
W:RA@G RATOS A 1982 
W:SAGB SAGAX B 2013 
W:SGXD SAGAX D 2016 
W:SENC SKANDINAVISKA ENSKILDA BANKEN C 1989 
W:SKFA SKF A 1984 
W:SSBF SSAB B 1989 
W:STEA STORA ENSO A 1998 
W:STEB STORA ENSO R 1998 
W:SCA SVENSKA CELLULOSA AKTIEBOLAGET SCA A 1984 
W:SHBF SVENSKA HANDELSBANKEN B 1990 
W:SWEA SWECO A 1998 
W:TELA TELE2 A 1996 
W:VOLV VOLVO A 1982 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

IV 

Stata outputs  
 

 
 
                                                                              
       _cons      .012596   .0023978     5.25   0.000     .0078463    .0173456
      MOM_ew     .1602947   .0592247     2.71   0.008     .0429819    .2776075
      HML_ew     .1407108   .0799018     1.76   0.081    -.0175592    .2989809
      SMB_ew     .0468231   .0428845     1.09   0.277    -.0381228    .1317691
  RMOMXSLCPI     .7731898   .0463916    16.67   0.000     .6812969    .8650827
                                                                              
     rvalhig        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .276799878       119  .002326049   Root MSE        =    .02608
                                                   Adj R-squared   =    0.7075
    Residual    .078240903       115  .000680356   R-squared       =    0.7173
       Model    .198558974         4  .049639744   Prob > F        =    0.0000
                                                   F(4, 115)       =     72.96
      Source         SS           df       MS      Number of obs   =       120

. regress rvalhig RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0047875    .001789     2.68   0.009     .0012438    .0083312
      MOM_ew      .027738   .0441875     0.63   0.531    -.0597888    .1152648
      HML_ew     .0679193   .0596145     1.14   0.257    -.0501657    .1860042
      SMB_ew    -.0145294   .0319961    -0.45   0.651    -.0779075    .0488486
  RMOMXSLCPI     .9666382   .0346127    27.93   0.000     .8980772    1.035199
                                                                              
     rvalmid        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total     .35763894       119  .003005369   Root MSE        =    .01946
                                                   Adj R-squared   =    0.8740
    Residual    .043553739       115  .000378728   R-squared       =    0.8782
       Model    .314085201         4    .0785213   Prob > F        =    0.0000
                                                   F(4, 115)       =    207.33
      Source         SS           df       MS      Number of obs   =       120

. regress rvalmid RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0002835   .0024884     0.11   0.909    -.0046456    .0052127
      MOM_ew     .0138045   .0614629     0.22   0.823    -.1079417    .1355507
      HML_ew     .0278878   .0829214     0.34   0.737    -.1363634    .1921391
      SMB_ew    -.0152076   .0445052    -0.34   0.733    -.1033638    .0729486
  RMOMXSLCPI     1.056115   .0481448    21.94   0.000     .9607498    1.151481
                                                                              
     rvallow        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .458761788       119  .003855141   Root MSE        =    .02707
                                                   Adj R-squared   =    0.8099
    Residual    .084266284       115   .00073275   R-squared       =    0.8163
       Model    .374495504         4  .093623876   Prob > F        =    0.0000
                                                   F(4, 115)       =    127.77
      Source         SS           df       MS      Number of obs   =       120

. regress rvallow RMOMXSLCPI SMB_ew HML_ew MOM_ew



  
 

V 

 
 
                                                                              
       _cons     .0069852   .0022463     3.11   0.002     .0025357    .0114347
      MOM_ew     .2114559   .0554825     3.81   0.000     .1015557    .3213562
      HML_ew     .1317485   .0748531     1.76   0.081    -.0165211     .280018
      SMB_ew     .0990548   .0401748     2.47   0.015     .0194762    .1786334
  RMOMXSLCPI     .8595845   .0434603    19.78   0.000      .773498     .945671
                                                                              
     rmomhig        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .316039366       119  .002655793   Root MSE        =    .02444
                                                   Adj R-squared   =    0.7752
    Residual    .068665763       115  .000597094   R-squared       =    0.7827
       Model    .247373603         4  .061843401   Prob > F        =    0.0000
                                                   F(4, 115)       =    103.57
      Source         SS           df       MS      Number of obs   =       120

. regress rmomhig RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0092748    .004967     1.87   0.064    -.0005639    .0191134
      MOM_ew     .0366795   .1226808     0.30   0.765    -.2063277    .2796866
      HML_ew     .2982607   .1655122     1.80   0.074    -.0295871    .6261085
      SMB_ew     .1305952    .088833     1.47   0.144    -.0453658    .3065562
  RMOMXSLCPI     .0299477   .0960977     0.31   0.756    -.1604034    .2202989
                                                                              
     rmommid        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .350340881       119  .002944041   Root MSE        =    .05403
                                                   Adj R-squared   =    0.0084
    Residual    .335722945       115   .00291933   R-squared       =    0.0417
       Model    .014617936         4  .003654484   Prob > F        =    0.2931
                                                   F(4, 115)       =      1.25
      Source         SS           df       MS      Number of obs   =       120

. regress rmommid RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0042896   .0025299     1.70   0.093    -.0007216    .0093007
      MOM_ew    -.1476047   .0624859    -2.36   0.020    -.2713772   -.0238323
      HML_ew      .034036   .0843014     0.40   0.687    -.1329489    .2010209
      SMB_ew    -.0642185   .0452459    -1.42   0.159    -.1538419    .0254049
  RMOMXSLCPI     1.102076   .0489461    22.52   0.000     1.005123    1.199029
                                                                              
     rmomlow        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .520957422       119  .004377793   Root MSE        =    .02752
                                                   Adj R-squared   =    0.8270
    Residual    .087094524       115  .000757344   R-squared       =    0.8328
       Model    .433862898         4  .108465725   Prob > F        =    0.0000
                                                   F(4, 115)       =    143.22
      Source         SS           df       MS      Number of obs   =       120

. regress rmomlow RMOMXSLCPI SMB_ew HML_ew MOM_ew



  
 

VI 

 
                                                                              
       _cons     .0111773   .0021607     5.17   0.000     .0068973    .0154573
      MOM_ew     .1240808   .0533681     2.32   0.022     .0183689    .2297927
      HML_ew     .0858993   .0720004     1.19   0.235    -.0567196    .2285182
      SMB_ew     .0191355   .0386437     0.50   0.621    -.0574103    .0956813
  RMOMXSLCPI    -.2100905    .041804    -5.03   0.000    -.2928962   -.1272848
                                                                              
     hlvalue        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .083958207       119  .000705531   Root MSE        =     .0235
                                                   Adj R-squared   =    0.2170
    Residual    .063531739       115   .00055245   R-squared       =    0.2433
       Model    .020426468         4  .005106617   Prob > F        =    0.0000
                                                   F(4, 115)       =      9.24
      Source         SS           df       MS      Number of obs   =       120

. regress hlvalue RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0031472   .0008759     3.59   0.000     .0014121    .0048823
      MOM_ew    -.0012514    .021635    -0.06   0.954    -.0441062    .0416035
      HML_ew     .0374626   .0291885     1.28   0.202    -.0203541    .0952793
      SMB_ew    -.0055007   .0156659    -0.35   0.726    -.0365318    .0255305
  RMOMXSLCPI      .476968   .0169471    28.14   0.000     .4433992    .5105369
                                                                              
    hlfacmom        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .088026144       119  .000739715   Root MSE        =    .00953
                                                   Adj R-squared   =    0.8773
    Residual    .010441025       115  .000090792   R-squared       =    0.8814
       Model     .07758512         4   .01939628   Prob > F        =    0.0000
                                                   F(4, 115)       =    213.64
      Source         SS           df       MS      Number of obs   =       120

. regress hlfacmom RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0014374   .0026059     0.55   0.582    -.0037244    .0065992
      MOM_ew     .2502168   .0643642     3.89   0.000     .1227239    .3777098
      HML_ew     .0358678   .0868355     0.41   0.680    -.1361366    .2078722
      SMB_ew     .0962592    .046606     2.07   0.041     .0039418    .1885767
  RMOMXSLCPI     -.201525   .0504174    -4.00   0.000    -.3013922   -.1016579
                                                                              
       hlmom        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .125882314       119  .001057835   Root MSE        =    .02835
                                                   Adj R-squared   =    0.2404
    Residual    .092409278       115  .000803559   R-squared       =    0.2659
       Model    .033473036         4  .008368259   Prob > F        =    0.0000
                                                   F(4, 115)       =     10.41
      Source         SS           df       MS      Number of obs   =       120

. regress hlmom RMOMXSLCPI SMB_ew HML_ew MOM_ew



  
 

VII 

 
 
  
 
 

                                                                              
       _cons     .0026077   .0007701     3.39   0.001     .0010822    .0041332
      MOM_ew     .0120174   .0190217     0.63   0.529    -.0256609    .0496958
      HML_ew     .0307847   .0256627     1.20   0.233    -.0200482    .0816176
      SMB_ew     -.001313   .0137736    -0.10   0.924    -.0285958    .0259699
  RMOMXSLCPI     .4132823      .0149    27.74   0.000     .3837683    .4427963
                                                                              
       combo        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .065648369       119  .000551667   Root MSE        =    .00838
                                                   Adj R-squared   =    0.8728
    Residual    .008070989       115  .000070183   R-squared       =    0.8771
       Model    .057577379         4  .014394345   Prob > F        =    0.0000
                                                   F(4, 115)       =    205.10
      Source         SS           df       MS      Number of obs   =       120

. regress combo RMOMXSLCPI SMB_ew HML_ew MOM_ew

                                                                              
       _cons     .0020681   .0007088     2.92   0.004     .0006642    .0034721
      MOM_ew     .0252862   .0175064     1.44   0.151    -.0093906    .0599631
      HML_ew     .0241068   .0236184     1.02   0.310    -.0226768    .0708903
      SMB_ew     .0028748   .0126764     0.23   0.821    -.0222347    .0279842
  RMOMXSLCPI     .3495965    .013713    25.49   0.000     .3224336    .3767594
                                                                              
  hlfacvalue        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .047480611       119  .000398997   Root MSE        =    .00771
                                                   Adj R-squared   =    0.8510
    Residual    .006836326       115  .000059446   R-squared       =    0.8560
       Model    .040644284         4  .010161071   Prob > F        =    0.0000
                                                   F(4, 115)       =    170.93
      Source         SS           df       MS      Number of obs   =       120

. regress hlfacvalue RMOMXSLCPI SMB_ew HML_ew MOM_ew


