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This thesis studies the performance of different factor investing strategies in the Nordic stock 
markets between 1999 and 2023. The portfolios in the thesis are formed using value and 
momentum as factors and in later stages the factors are combined into combination portfolios 
using the integrating and mixing methods following previous literature. First, single factor 
portfolios are formed, and the factors are studied independently of each other. Second, the 
sample is sorted by the companies’ market capitalization and a subsample is formed using only 
the largest third of companies. Third, the multifactor portfolios are formed using the integrating 
and mixing methods, combining value and momentum. Finally, the same size ranking is 
performed for the combination portfolios. The thesis’ multiphase approach enables the 
observation if the factors have beneficial effects on each other, and if the size factor is the cause 
behind abnormal returns. Past academic research has provided evidence of abnormal returns 
being bigger amongst small companies but being also achievable amongst other size groups.  

This thesis shows results of the ability of single factor and combination portfolios generating 
abnormal returns and beating the market on risk-adjusted performance for the selected period. 
The portfolios’ risk-adjusted performance is enhanced by using the two combination methods. 
The portfolios using the whole stock universe as a sample were able to perform better, implying 
that the size factor is a partial cause behind the presence of the premiums. However, the largest 
third is also able to create statistically significant excess returns, proving that firm size is not 
fully the cause behind the abnormal returns. The two combination methods in this study had 
different benefits. The integrating method was able to create higher returns compared to the 
mixing method. Meanwhile, the mixing method performed better on the risk-based measures.  
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Tämän tutkimuksen tarkoitus on tutkia faktorisijoittamisen menestymistä Pohjoismaisilla 
osakemarkkinoilla vuosien 1999 ja 2023 välillä. Tutkimus tutkii momentum- ja 
arvostrategioiden sekä näistä johdettujen yhdistelmästrategioiden riskikorjattua suorituskykyä. 
Ensimmäisessä vaiheessa muodostetaan portfolioita, joissa faktoreita tutkitaan itsenäisesti. 
Toisessa vaiheessa otantaan kuuluvat yhtiöt järjestetään niiden markkina-arvon perusteella ja 
arvioidaan ovatko tulokset yhtiöiden koon aiheuttamia. Kolmannessa vaiheessa 
yksittäisportfoliot liitetään yhdeksi yhdistelmäportfolioksi käyttäen integroivaa ja sekoittavaa 
menetelmää, jotka perustuvat aiempaan kirjallisuuteen. Viimeisessä vaiheessa 
yhdistelmäportfolioille toteutetaan sama markkina-arvo pohjainen järjestys. Vaiheittainen 
lähestymistapa mahdollistaa faktoreiden keskinäisten vaikutusten tutkimisen, ja onko kokoilmiö 
mahdollisesti saatujen tulosten aiheuttaja. Aiemmissa tutkimuksissa on osoitettu, että 
faktoriportfoliot saavuttavat suurempia epänormaaleja tuottoja pienissä yhtiöissä, mutta myös 
muiden kokoluokkien yhtiöissä on esiintynyt epänormaaleja tuottoja. 

Tutkimustulokset osoittavat, että faktoriportfoliot sekä yhdistelmäportfoliot kykenivät 
suoriutumaan markkinaa paremmin valitulla ajanjaksolla. Yksittäisten faktoriportfolioiden 
riskikorjattua suorituskykyä voidaan parantaa käyttämällä yhdistämismenetelmiä. Portfolioiden 
tuotot olivat parempia tilanteessa, kun kaikki osakkeet olivat valittavissa portfolioihin verrattuna 
tilanteeseen, jossa vain suurin kolmannes oli valittavana. Kokoilmiötä voidaan pitää osittain 
epänormaalien tuottojen aiheuttajana, mutta myös yhtiöt suurimmassa kolmanneksessa 
kykenivät tilastollisesti merkittäviin ylituottoihin. Integroiva menetelmä kykeni suurempiin 
tuottoihin, mutta sekoittava menetelmä pärjäsi paremmin eri riskimittareilla mitattuna.    



ACKNOWLEDGEMENTS 

 

I would like to express my upmost gratitude to my parents and grandmother for always 

supporting me throughout my life.  

 

  



SYMBOLS AND ABBREVIATIONS  

Greek letters 

a Measurement of abnormal rate of returns 

β Measurement of systematic risk 

σ Measurement of volatility 

 

Abbreviations 

EMH Efficient Market Hypothesis 

CAPM Capital Asset Pricing Model 

SML Security Market Line  

SMB Small Minus Big 

HML High Minus Low 

WML Winners Minus Losers 

RMW Robust Minus Weak 

CMA Conservative Minus Aggressive 

P/B Price-to-Book Ratio  



Table of contents 

Abstract 

Acknowledgements 

Symbols and abbreviations 

 
1 Introduction ......................................................................................................................... 1 

1.1 Background and motivation for the research .............................................................. 1 

1.2 Research objectives and questions .............................................................................. 3 

1.3 Limitations of the research ......................................................................................... 4 

1.4 Structure of the research ............................................................................................. 5 

2 Theoretical framework ........................................................................................................ 6 

2.1 Efficient market hypothesis ........................................................................................ 6 

2.1.1 Weak form .............................................................................................................. 7 

2.1.2 Semi-strong form .................................................................................................... 8 

2.1.3 Strong form ............................................................................................................. 9 

2.2 Asset pricing models ................................................................................................. 10 

2.2.1 Capital asset pricing model ................................................................................... 10 

2.2.2 Three-factor model ............................................................................................... 12 

2.2.3 Carhart four-factor model ..................................................................................... 13 

2.2.4 Five-factor model .................................................................................................. 14 

2.3 Factor investing strategies ........................................................................................ 16 

2.3.1 Size factor ............................................................................................................. 16 

2.3.2 Value factor ........................................................................................................... 19 

2.3.3 Momentum factor ................................................................................................. 24 

2.3.4 The combination of factors ................................................................................... 28 

3 Data and Methodology ...................................................................................................... 32 

3.1 Description of data .................................................................................................... 32 

3.2 Construction of portfolios ......................................................................................... 34 

3.3 Portfolio performance measures ............................................................................... 36 



3.3.1 Sharpe ratio ........................................................................................................... 36 

3.3.2 Jensen’s alpha ....................................................................................................... 36 

3.3.3 Maximum drawdown ............................................................................................ 37 

4 Results ............................................................................................................................... 38 

4.1 Single factor portfolios ............................................................................................. 39 

4.1.1 Value ..................................................................................................................... 40 

4.1.2 Momentum ............................................................................................................ 41 

4.2 Combined portfolios ................................................................................................. 43 

4.2.1 Integrating value – momentum ............................................................................. 44 

4.2.2 Mixing value – momentum ................................................................................... 47 

4.3 Comparison of performance ..................................................................................... 49 

4.4 Comparison of performance for the largest third of firms ........................................ 52 

5 Conclusions ....................................................................................................................... 55 

References ................................................................................................................................. 59 

 

 

  



Figures 

Figure 1. The Security Market Line (SML) (Kallunki et al. 2019, 328) 

Figure 2. The Development of the 1-Month Euribor Rate 

Figure 3. Cumulative Returns of the Integrated and Mixed Portfolios 

Figure 4. Cumulative Returns of the Integrated and Mixed Portfolios for the Top Third 

 

Tables 

Table 1. Descriptive monthly statistics of companies in the sample 

Table 2. Number of Stocks in Portfolios 

Table 3. Correlation Matrix for Value, Momentum, and the Market 

Table 4. Results of the Value Strategy 

Table 5. Results of the Value Strategy for the Largest Third of Firms 

Table 6. Results of the Momentum Strategy 

Table 7. Results of the Momentum Strategy for the Largest Third of Firms 

Table 8. Results of Integrated Portfolios 

Table 9. Results of Integrated Portfolios for the Largest Third of Firms 

Table 10. Results of the Long-Short Integrated Portfolio 

Table 11. Results of the Long-Short Integrated Portfolio for the Largest Third of Firms 

Table 12. Results of the Mixed Portfolio 

Table 13. Results of the Mixed Portfolio for the Largest Third of Firms 

Table 14. Comparison of Portfolio Performance 

Table 15. Comparison of Portfolio Performance for the Largest Third of Firms  



1 
 

1  Introduction 

Investors around the world are competing against each other to achieve excess returns by 

identifying mispriced financial assets and predicting their future performance. According to the 

Efficient Market Hypothesis introduced by Eugene Fama in 1970, the market prices of financial 

instruments contain all available information and investors cannot consistently generate excess 

returns. The Efficient Market Hypothesis has been since challenged on numerous occasions in 

the factor investing realm. Several studies on different factor investing strategies have been 

presented throughout history, providing evidence of investors having the capability of creating 

excess returns by identifying and investing in securities possessing a desired factor signal.  There 

are several different factors investors can identify. The most established factors in academic 

literature are size (e.g. Banz, 1981), value (e.g. Stattman, 1980; Fama & French, 1993), and 

momentum (e.g. Jegadeesh & Titman, 1993; Carhart, 1997). With the global markets constantly 

evolving, new factors and methods to utilize securities that possess them are studied in the 

everlasting pursuit of creating higher returns.  

1.1  Background and motivation for the research 

Factor investing as a concept has been a relevant topic amongst different types of investors for 

decades. Factor investing’s theoretic framework can be traced back to the 1960s and 1970s. 

Fama’s (1970) Efficient Market Hypothesis alongside the Capital Asset Pricing Model (CAPM) 

introduced by Sharpe (1964), Lintner (1965), and Mossin (1966) has served as a basis for a 

plethora of factor investing studies. The widely known beta is introduced by the CAPM as a 

measurement for risk. It describes the relationship between an assets risk and expected return.  

Academics researching factor investing have provided evidence that beta is not always adequate 

on its own to explain abnormal returns. Fama and French (1993) introduced their model 

commonly known as the Fama-French three-factor model, adding firm size and the book-to-

market ratio alongside beta as explanatory variables for average returns. They found a negative 

correlation between firm size and average returns, whereas the relationship between the book-
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to-market ratio of a stock and average returns is positive. The findings of Fama and French 

(1993) are not the first in their class since Graham and Dodd (1934) found similar results already 

in the 1930s for the value anomaly, and later supplemented by the findings of Stattman (1980). 

The presence of the size anomaly was also introduced by Banz (1981) prior to the Fama-French 

three-factor model. Although there are numerous studies published before and after the Fama-

French three-factor model, their study (1993) is generally regarded as the cornerstone for 

modern factor investing theory. Carhart (1997) adds momentum as an explanatory variable to 

the three-factor model. Momentum as a studied anomaly is more recent compared to the size 

and value anomalies. De Bondt and Thaler (1985) presented the contrarian strategy, advising 

investors to invest in stocks that have performed poorly. Jegadeesh and Titman (1993) 

formalized the strategy known as the momentum strategy, stating to buy past winners and short 

past losers.  

In the 21st century, factor investing has piqued the interest of investors around the world 

(Centineo and Centineo 2017). Mutual funds, hedge funds, ETFs offer investing alternatives 

that focus solely on one factor. Value investing has been a mainstream strategy globally, due to 

its simple implementation by investing into stocks that have a desired value signal. Momentum 

investing has recently surged in popularity, and there even are funds that try to combine both 

factors.  

Value, momentum, and size anomalies have been studied separately on numerous occasions, 

but research done on the combination of factors has been quite limited. (e.g. Asness, Moskowitz, 

and Pedersen 2013; Fisher, Shah, and Titman 2016). The combination of factors by different 

methods can provide investors with further benefits as proved by e.g. Fisher et al. (2016). Like 

the research on combining different factor investing strategies, the study surrounding factor 

investing in the Nordic markets has also been relatively limited. Even though the Nordic markets 

have been considered developed for a long time, they have some characteristics that distinguish 

them from other developed markets that have been more heavily researched such as the United 

States or United Kingdom for example. The Nordic stock exchanges are small in their size 

compared to other developed markets and there are a handful of companies that dominate the 

market capitalization of them. Additionally, the ratio of small companies and listed companies 

in the Nordic markets is high. Considering the small size of the markets and the abundance of 



3 
 

small companies in them, the Nordic markets have not been the main point of interest amongst 

international investors or academic research in the past. Since most past studies surrounding 

factor investing and combining strategies have focused on more established markets, this study 

aims to provide an additional perspective on the existence of factor premiums and the 

performance of combination strategies by focusing on the Nordic markets.  

There are several aspects for the motivation of this study. First, the subject of combining factor 

investing strategies is relatively unstudied, even though it has performed well in the past. 

Second, even though single factor investing has had positive performance in the past, there is 

also evidence contradicting it. Third, there is a limited number of studies on factor investing 

conducted on the Nordic stock markets. Finally, factor investing has increased in popularity 

amongst different groups of investors ranging from individual investors to institutions, leading 

to the introduction of new ETFs and other funds utilizing more traditional factors such as value 

and size or newer factors such as ESG. 

1.2  Research objectives and questions 

The main objective of this study is to examine the performance of different factor investing 

strategies in the Nordic markets based on previous studies surrounding the topic. In addition to 

the more established single factor investing strategies based on value and momentum, this thesis 

will implement multifactor portfolio strategies to compare the performance of them to each other 

and to measure if they offer excess benefits compared to single factor portfolios. This thesis will 

focus on the portfolio construction methods of integrating, where two factors are converted into 

a single strategy, and mixing, where half of the portfolio is formed of the value investing 

portfolio and the other half of the momentum portfolio. In attempt to identify the optimal 

portfolio composition, the portfolios are measured on raw returns and risk-adjusted returns 

alongside other relevant measures.  

This thesis aims to respond to three research questions in attempt to provide a comprehensive 

view on the research topic and to add on results gained from previous studies. The three 

proposed research questions for the study are listed below: 
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Question 1: Are stocks with low price-to-book ratios, and high momentum able to generate 

abnormal returns? 

Question 2: Does the integrating and mixing methods of multifactor portfolio construction 

increase portfolio performance? 

Question 3: Are there abnormal returns outside the small market capitalization firms in single- 

and multifactor portfolios? 

By selecting the Nordic stock exchanges as the sample for the study, this thesis attempts to 

contribute on existing literature by providing current results for an area that has not been as 

heavily researched. This thesis’ sample period includes the recent COVID-19 pandemic and the 

war between Russia and Ukraine, providing a timely extension on previous literature based on 

the Nordic markets (see e.g. Grobys and Huhta-Halkola, 2019; Silvasti, Grobys, and Äijö, 

2021).  

1.3  Limitations of the research 

The geographical location of the study is limited to the four major Nordic markets: Denmark, 

Finland, Sweden, and Norway. One of the main limitations of the study is the relatively small 

size of the firms listed on these stock exchanges. Even after filtering the sample for micro 

capitalization stocks, the sample can still contain several stocks that would be considered micro-

cap stocks if the study was done using another stock exchange. Since most of the previous 

literature on the topic is focused on the United States and its stock exchanges, the findings of 

this thesis could be affected by the small stocks and could differ from previous literature. In 

real-life scenarios there could be short selling limitations constraints concerning especially the 

small firms that are a large part of the selected sample.  

Most of the previous academic literature has been focused on justifying that the value and 

momentum anomalies exist and studying them separately from each other as well as the reasons 

behind them. The combination of anomalies into multifactor portfolios has been studied, but not 

on the same magnitude as single factors. This thesis will follow the general subject of multifactor 

portfolio construction and comparison. Fisher, Shah, and Titman (2016) and found further 
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success with more sophisticated models based on mixing, proving that the barebones model 

could be extended further. Asness et al. (2013) prove that factor investing strategies could be 

implemented in several different asset classes, but this thesis focuses solely on publicly listed 

equities. In addition, possible trading costs and limitations are not accounted for in this thesis, 

making the results gained from the study purely theoretical.   

This thesis uses LSEG Datastream as the only source for financial data. Thus, the quality of the 

data used in the study is fully dependent on the thoroughness of the data provided by LSEG.  

1.4  Structure of the research 

The structure for the remaining parts of this thesis is as follows: Chapter 2 introduces the 

efficient market theory, the capital asset pricing model, and the Fama-French three-factor model 

alongside other relevant asset pricing models. Additionally, chapter 2 also includes a detailed 

literature review on the history and development of the size, value, and momentum factor 

strategies as well as multifactor combinations of the forementioned factors. Chapter 3 will 

contain the description of the data employed in the empirical research portion of the thesis. In 

addition, chapter 3 presents the methodology surrounding the construction and evaluation of 

portfolios. Chapter 4 will present the results of the study and chapter 5 concludes the thesis with 

suggestions for further research.  
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2  Theoretical framework 

This chapter focuses on the theoretical framework and literature review on market efficiency, 

different stock pricing models, and different factor investing strategies to provide a foundation 

for the thesis. 

2.1  Efficient market hypothesis 

The main role of financial markets is the allocation of capital. Ideally, market participants would 

be able to obtain accurate signals for making investment decisions from the market prices, 

assuming all information that is available is already fully reflected in a financial instruments 

pricing (Fama, 1970). The main idea of the efficient market hypothesis (EMH) is “to be the 

simple statement that security prices fully reflect all available information” (Fama, 1991).  The 

concept of efficient markets serves as a basis for any financial theory.  

There are three levels of market efficiency as introduced by Fama (1970), alongside three tests 

to test the efficiency. Firstly, weak form tests only include a financial instruments historical 

price. Secondly, semi-strong tests include publicly available information in addition to previous 

prices. Finally, strong form tests test if a group of investors have access to monopolistic 

information that is not available for everyone and is relevant on the price formation of an asset. 

Fama (1970) states that the null hypothesis of the EMH, being “all available information is 

reflected in the security prices” is quite extreme and is not expected to be true in reality. Thus, 

the multiple efficiency forms and tests allow to pinpoint where the market efficiency breaks 

down. Fama (1970) presents three conditions that would positively influence the market 

adjustment to prices: 

1. There are no transaction costs in security trading. 

2. All information is available for everyone for no cost. 

3. All agree on the implications of the currently available information to the current asset 

price and to the distribution of future prices.  
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As pointed out by Grossman and Stiglitz (1980) in real-life scenarios these conditions are rarely 

completely fulfilled, and thus it is basically impossible for financial markets to be fully efficient.  

2.1.1  Weak form 

Weak form tests study if historical prices of a security are correctly reflected in its current price. 

The market is said to be weakly efficient if the historical prices are accurately included in current 

prices. The presence of serial correlation in the returns of a security can be utilized in the testing 

of weak form market efficiency (Fama, 1970). The returns of securities should follow a random 

walk, where stock price changes should be unpredictable and random (Bodie, Kane, and Marcus, 

2009, 345). Fama (1970) observes thirty stocks from the Dow Jones Industrial Average the time 

ranging from the end of 1957 to the end of September 1962, unable to find substantial linear 

dependence between lagged returns. Thus, the study supports the random walk theory. Allen 

and Karjalainen (1999) found similar results of no dependence between lagged returns in their 

study of the S&P 500 index returns using a one-day trading lag and trading costs. 

On the contrary, evidence dismissing the conditions of weak form efficiency have been 

presented. Lo and MacKinlay (1988) compare the portfolio returns for small and large 

capitalization stocks, finding positive autocorrelation in weekly returns. They hypothesize that 

difference in trading frequency between small and large capitalization stocks could be the cause 

for the occurring autocorrelation, which is further amplified by the equally weighted nature of 

the composed portfolios instead of using value weighting. Lo, Mamaysky, and Wang (2000) 

report increased returns implementing technical analysis indicators, using NYSE, AMEX, and 

Nasdaq stocks between 1962 and 1996 as a sample. 

Jegadeesh (1990) studies monthly U.S. stock prices, the time ranging from 1934 to 1987, finding 

significant negative first order serial correlation and significant positive higher order serial 

correlation in stock returns. Following the study of Jegadeesh (1990), Jegadeesh and Titman 

(1993) provide evidence of significant positive returns for strategies buying stocks that have 

strong past performance, ranging from three to twelve months before the formation of the 

portfolio and selling stocks that have had poor performance. The strategy is widely known as 
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“momentum” and several further studies on the strategy has been published since. The 

“momentum” strategy will be further discussed in chapter 2.3.2.  

An alternative investment strategy presented by De Bondt and Thaler (1985) study monthly 

returns of NYSE common stocks between January 1926 and December 1982. They divide stocks 

into portfolios based on their performance over a five-year period. The portfolio holding the 

losers outperforms the portfolio holding winners by 24,6% in the following three-year period 

(De Bondt and Thaler, 1985). The reversal effect, in which losers tend to rebound and winners 

fade back, suggests that investors tend to overreact to relevant news such as earnings. The 

identification of the said short-run overreaction opens a possibility for long-term reversals. The 

“contrarian” investment strategy implies that an investor should invest in recent losers and avoid 

recent winners.  

Historical prices should be included in an assets current price in the case of a weak form efficient 

market. De Bondt and Thaler (1985) and Jegadeesh and Titman (1993) alongside several other 

studies extending their research (see e.g., Bird & Whitaker, 2003; Asness et al., 2013) have 

provided evidence of momentum strategies’ ability to generate excess returns. Due to several 

studies proving the existence of the momentum premium, there could be an argument that 

markets are not always weak form efficient since traditional momentum strategies are purely 

based on an asset’s previous returns.  

2.1.2  Semi-strong form 

A market is considered to be semi-strong efficient, when in addition to historical prices being 

included in current prices also publicly available information is priced into the asset. Bodie et 

al. (2009, 348-349) list “firm’s product line, quality of management, balance sheet composition, 

patents held, earning forecasts, and accounting practices” as different forms of publicly 

available information that is expected to be displayed in an asset’s price, assuming all investors 

have access to the information.  

Semi-strong efficiency can be tested by observing an asset’s reaction to events such as stock 

splits or earnings announcements before during and after the event. Fama, Fisher, Jensen, and 
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Roll (1969) found that the market is in fact semi-strong efficient, whilst adding the observation 

that the market sees stock splits as an implication of increasing earnings prospects for the 

company.  

Fundamental analysis should not be a way to gain an advantage if the market is semi-strong 

efficient. Fundamental analysis can be extended into market anomalies such as value (e.g. 

companies with high book-to-market or low price to earnings ratios) or quality (e.g. companies 

with high gross profit) since they are based on accounting values which are public information 

for listed firms. The forementioned anomalies value and quality have been attempted to be 

explained with the increase of risk. Fama and French (1992, 1993) in their studies proclaim that 

the book-to-market value ratio acts as a proxy for undiversifiable risk. They find that stocks with 

high book-to-market values are riskier than stocks with low book-to-market ratios. 

The behavioural view sees the premiums associated with anomalies as market inefficiencies and 

mispricing instead of increased risk. Lakonishok, Shleifer and Vishny (1994) provide evidence 

that investors tend to over hypothesize the growth rates presented in past earnings of popular 

“glamour” stocks and assume the rate of growth remains similar in the future. They propose that 

stocks with high value have better returns due to lower value measures and lower risk 

(Lakonishok et al., 1994). La Porta, Lakonishok, Shleifer and Vishny (1997) also found that a 

significant portion of the difference between returns of value and glamour stocks in NYSE, 

AMEX, and Nasdaq stocks between 1971 and 1993 are attributable to earnings surprises that 

are systematically more positive to value stocks, providing evidence on the existence of the 

value anomaly. The market anomaly of value will be further discussed in more detail in chapter 

2.3.1.  

2.1.3  Strong form  

A market is said to be strong form efficient when information that is not publicly available is 

reflected in the asset’s price alongside the attributes from weak and semi-strong forms. Fama 

(1970) sees strong form tests as a benchmark for market efficiency. Studies regarding 

monopolistic and corporate insider information can be categorized as studies that contradict the 
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strong form efficiency of a market. Sharpe (1966) researched the returns of mutual funds. He 

found that measured by the Sharpe ratio the risk-adjusted performance of different mutual funds 

is relatively similar to each other. Jensen (1968) also finds similar evidence as Sharpe (1966) on 

the performance of mutual funds. Mutual funds were not able to outperform the market portfolio 

when measured by Jensen’s alpha. In addition, according to Jensen (1968) there is not enough 

evidence of information advantage being the reason behind it instead of chance.  Despite the 

evidence of Sharpe (1966) and Jensen (1968) that utilizing insider information may not be 

worthwhile from a cost efficiency standpoint for fund management. Bettis, Vickrey and Vickrey 

(1997) provide evidence of the ability to generate abnormal returns mimicking insider trades. 

Later Lakonishok and Lee (2001) also found similar results in the possibility of using insider 

trading information to achieve abnormal returns even when trading costs are accounted for, as 

they determine that insider activity can be applied in the prediction of future price movements.  

2.2  Asset pricing models 

Throughout the history of finance, the process of identifying and exploiting mispriced financial 

instruments has been prevalent. Even a small miscalculation in the price of a security enables 

investors to beat the market by obtaining excess returns. Different valuation models are used to 

determine a company’s true value by investors in pursuit of excess returns. This chapter will 

present a few of common stock pricing models that are relevant to the empirical analysis section 

of the thesis. 

2.2.1  Capital asset pricing model 

The capital asset pricing model (CAPM) is an essential model in modern finance. The CAPM 

studies a financial instrument’s relationship between its risk and expected return. The 

introduction of the model is accredited as a joint effort of William Sharpe (1964), John Lintner 

(1965), and Jan Mossin (1966), who all developed the model simultaneously but independently 

of each other. CAPM is a continuation of the modern portfolio theory by Harry Markowitz 
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(1952), and according to CAPM, investors can achieve higher returns by increasing the risk 

level. The formula for CAPM is written as follows (Bodie et al., 2009, 292) 

𝐸(𝑟!) = 𝑟" + 𝛽![𝐸(𝑟#) − 𝑟"]  (1) 

Where: 𝐸(𝑟!)  = expected return of portfolio i 

 𝑟"  = risk-free return 

 𝛽!  = the beta coefficient of portfolio 𝑖 

 𝐸(𝑟#)  = the expected return of market portfolio 

The beta coefficient is derived from the covariance of portfolio 𝑖 to the market portfolio. The 

calculation of beta for an asset or a portfolio is written as follows (Bodie et al. 2009, 293): 

𝛽! =
$%&((!,(")

+#
$     (2) 

Where:  𝐶𝑜𝑣(𝑅! , 𝑅#) = the covariance between an asset 𝑖 and the market 

 𝜎,-   = the market portfolio’s variance of returns 

The correlation between expected returns and the risk measure beta can be expressed graphically 

with a security market line (SML) graph. An example of a very simple SML graph is seen in 

Figure 1 (Kallunki et al., 2019, 328). According to the graph, the return of an asset is composed 

of two parts: the risk-free rate 𝑅" and the risk premium. The slope of the security market line is 

considered the markets risk premium. If a stock had a greater beta than the value of the market 

portfolio, it should expect higher returns. Similarly, if a stock would move leftwards on the 

security market line and below the presented equilibrium, the returns should be smaller since 

the beta of the stock is also smaller. Stocks that are correctly priced are located on the security 

market line. However, mispricing might occur, and mispriced stocks lie outside of the SML. 

Under-priced stocks lie above the SML, whilst overpriced stocks lie below the SML. Given their 

respective betas, the stocks’ expected returns are higher/lower than dictated by the CAPM 

(Bodie et al., 2009, 289).  



12 
 

 

Figure 1 The Security Market Line (SML) (Kallunki et al. 2019, 328) 

To sum up the idea of CAPM briefly, instruments with high betas require high returns to be 

considered good, whilst stocks with lower betas are not required to have as high returns (Sharpe, 

1964).  

2.2.2  Three-factor model 

Since the establishment of CAPM, several different studies have been conducted to prove that 

the beta coefficient introduced in the CAPM is unable to capture the risk premium in its entirety. 

Banz (1981) found higher risk-adjusted returns for small market capitalization firms compared 

to large firms. Stattman (1980) and later Rosenberg, Reid and Lanstein (1985) found that stocks 

with higher book-to-market ratios outperform stocks with low book-to-market ratios.  

Fama and French (1993) introduced their new valuation model, commonly known as the Fama-

French three-factor model also known simply as the three-factor model, based on their argument 

of size and value effects being caused by additional risk factors, instead of market efficiency as 

commonly believed. In addition to the beta of the CAPM they introduced two additional 

variables, known as Small Minus Big (SMB) and High Minus Low (HML). SMB is a factor that 

attempts to capture the size premium, and it serves as a proxy for risk. HML serves as a proxy 

for risk that are prevalent in value stocks. These two variables are constructed independently of 
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each other by sorting stocks by their size and book-to-market ratios measuring value. The three-

factor model is written as follows (Bodie et al. 2009, 424): 

𝐸(𝑟!) − 𝑟" = 𝑎! + 𝛽!3𝐸(𝑟#) − 𝑟"4 + 𝑠!𝐸(𝑆𝑀𝐵) + ℎ!𝐸(𝐻𝑀𝐿)  (3) 

Where: 𝐸(𝑟#) − 𝑟"  = expected market return premium 

 𝐸[𝑆𝑀𝐵]  = expected size premium 

 𝐸[𝐻𝑀𝐿]  = expected value premium 

 𝛽! , 𝑠!, ℎ! = betas for the factors, also known as factor loadings 

 𝑎!  = intercept 

The beta is similar to the one of the CAPM, whilst the two additional variables and their 

coefficients are added in an attempt to measure the additional risk of stocks measured by value 

and size. Fama and French (1996) found that cash-flow-to-price and earnings-to-price ratios 

amongst few have high factor loadings on the value variables. Portfolios were able to create 

excess returns by utilizing these ratios as the value signal. They also found success on the three-

factor model’s explanation power on the contrarian strategy’s abnormal returns since the 

contrarian strategy commonly has high loadings in both size and value variables. However, the 

abnormal returns of the momentum strategy cannot be explained by the Fama-French three-

factor model on its own. 

2.2.3  Carhart four-factor model 

The performance of mutual funds was studied by Carhart (1997) who found that the performance 

of mutual funds is not due to superior skill in selecting stocks. Rather, the abnormal performance 

is caused by another factor that has previously not been included in models. In addition to the 

three-factor model, Carhart (1997) adds a new factor based on Jegadeesh and Titman’s (1993) 

one-year momentum anomaly. Thus, the Carhart four-factor model was presented in search of 

better capturing of risk-adjusted returns. A new risk variable (PRY1R) based on one-year 
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momentum is added to the three-factor model. The model has since been revisited by Fama and 

French (2012) changing the PR1YR variable to WML, also known as winner minus losers 

ranked on the same basis as SMB and HML, the stocks with highest momentum are considered 

winners and the ones with lowest momentum losers. Following Fama and French (2012) the 

expected return based on Carhart four-factor model is written as follows: 

𝐸(𝑅!) −	𝑅" =	𝛽!3𝐸(𝑟#) − 𝑟"4 + 𝑠!𝐸(𝑆𝑀𝐵) + ℎ!𝐸(𝐻𝑀𝐿) + 𝑤!𝐸(𝑊𝑀𝐿)  (4) 

Where: 𝐸(𝑅!) −	𝑅"  = expected market return premium 

 𝐸(𝑆𝑀𝐵)  = expected size premium 

 𝐸(𝐻𝑀𝐿)  = expected premium on high book-to-market stocks 

 𝐸(𝑊𝑀𝐿) = expected premium on momentum stocks 

 𝛽!, 𝑠!, ℎ!, 𝑤!  = factor loadings on corresponding factors 

2.2.4  Five-factor model 

Since the establishment of the Fama-French three-factor model, there has been research done 

on the remaining variation of average portfolio returns that the model was unable to explain. 

Hou, Xue and Zhang (2012) found evidence of significantly higher average returns for portfolios 

formed based on companies past return-on-equity ratios. They found that for consecutive 

periods, portfolios with high return-on-equity ratio stocks delivered higher average returns 

compared to portfolios with low return-on-equity ratio firms. Novy-Marx (2013) presents 

evidence of high gross profitability firms generating higher average returns compared to firms 

with low gross profitability. Fama and French (2006) suggest that firms with high investments 

(aggressive companies) tend to underperform to firms with less investments (conservative 

companies). The findings of Fama and French (2006) was later supplemented by Aharoni, 

Grundy and Zeng (2013), who found similar results.  
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Fama and French (2015) proposed a new five-factor model, adding two factors to their three-

factor model: profitability (RMW, robust minus weak) and investment (RMW, conservative 

minus aggressive). The construction of the new factors follows in the steps of the three-factor 

factor construction using publicly available accounting information. In the profitability factor 

companies are ranked based on their operating profitability in relation to their book value of 

equity. In the investment factor they are ranked by their rate of growth in their total assets 

between the past fiscal year and the year before that. Fama and French (2016) find that firms 

with positive exposures to the RMW and CMA factors are associated with low volatility in their 

returns, low beta, and being likely to be included in share repurchases. The Fama-French five-

factor model is written as follows (Fama and French 2016): 

𝑅!. − 𝑅". = 𝛼! + 𝛽/@𝑅#. − 𝑅".A + 𝛽-𝑆𝑀𝐵. + 𝛽0𝐻𝑀𝐿. + 𝛽1𝑅𝑀𝑊. + 𝛽2𝐶𝑀𝐴. +	𝑒!. (5) 

Where: 𝑅!.  = total return of a portfolio 𝑖 at time 𝑡 

 𝑅".  = risk-free rate 

 𝛼! = intercept 

 𝑅#.  = market return 

 𝑆𝑀𝐵  = size premium 

 𝐻𝑀𝐿  = value premium 

 𝑅𝑀𝑊  = profitability/quality premium 

 𝐶𝑀𝐴  = investment conservatism premium 

 𝛽! 	 = factor betas for different premiums 

 𝑒!.  = error term 
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2.3  Factor investing strategies 

In this subchapter, a detailed literature review for the studied factors will be conducted. Past 

academic literature surrounding size, momentum, value, and multifactor strategies will be 

reviewed in separately from each other.  

2.3.1  Size factor 

The firm size anomaly states that there is a bias of small firms measured by market capitalization 

having the tendency to outperform large firms in terms of risk-adjusted returns (see e.g. Banz 

1981; Fama and French 1993; Bauman, Conover, and Miller 1998). In academic literature the 

phenomenon is widely known as the size effect. In one of the earliest studies studying the size 

effect, Banz (1981) examines portfolio returns and its relationship to the market capitalization 

of the firms within the constructed portfolio. Targeting common stocks listed for a minimum of 

five years on the NYSE from 1926 to 1975, Banz (1981) found that by ranking the stocks by 

size and dividing them into portfolios, the portfolio with the smallest firms outperformed the 

rest measured by risk-adjusted returns. This was proven evidence that the CAPM may be 

misspecified since the size effect had been present for over four decades. Reinganum (1981) 

found similar results measuring the size effect, indicating that when the betas of stocks are 

adjusted, small stocks outperform large stocks. Roll (1981) proposed that the size effect could 

be caused by the incorrect risk estimation of small-cap stocks due to liquidity problems caused 

by less frequent trading. James and Edmister (1983) could not find evidence for the proposed 

liquidity premium caused by infrequent trading, but their study also supports the existence of 

the size effect. 

Keim (1983) found evidence of the mean of daily abnormal return distributions in January being 

higher than in any other month. He also found evidence of the relationship between the abnormal 

returns and firm size being always negative and more prevalent in January even for years when 

large firms outperformed small firms on risk-adjusted returns. Keim (1983) provided evidence 

for the existence of the “January effect” and the size effect related to it.  
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Fama and French (1992) found that firms with small market capitalizations have abnormal 

returns that are out of the CAPM’s explanatory realm. Therefore, the Fama-French three-factor 

was created to include size as one of the factors to proxy for risk. Fama and French (1992) 

determined that the size anomaly is not a result of mispricing. Van Dijk (2011) confirms the 

consistency of the size effect across several different countries before the change of millennium.   

There are several different studies and debates on what explains the size anomaly. Chan and 

Chen (1991) propose that the size effect is caused by underlying risk factors such as low 

production efficiency and high financial leverage. Fama and French (1993) determine that the 

higher systematic risk that is prevalent in small firms is the reason behind the anomaly. Amihud 

(2002) follows Roll (1981) in the suggestion of the size anomaly being caused by illiquidity that 

is more common for small-cap firms. Chan, Chen, and Hsieh (1985) argued that with the 

addition of a company’s default risk spread, the explanatory power of the size factor decreases. 

Vassalou and Xing (2004) also presented evidence of default risk’s relationship with the size 

factor, the factor only being significant for portfolios that are composed of firms with highest 

default risk.  

More recently in academic literature, there has been debate whether the size effect still exists or 

has existed at all. The size effect used to be a specifically strong phenomenon in the 1980s but 

has started to disappear since (e.g. Ang 2014, 228; Dichev 1998; Isberg and Thies 1992). 

According to Schwert (2003), the increased documentation of the size effect in academic papers 

could be the cause of its disappearance. Horowitz, Loughran and Savin (2000) find that the size 

effect is present in U.S. stocks between 1963 and 1997. However, the size premium was present 

only until 1981 with the small-cap decile outperforming others. Since then, the anomaly has 

disappeared with large-cap outperforming the small-cap. Thus, Horowitz et al. (2000) deduct 

the diminishment of the size effect is possibly caused by the rising popularity of index funds 

that tend to weigh large-cap funds higher, resulting in the size effect not being robust. Hou and 

van Dijk (2010) theorize, that the disappearance of the size effect could be caused by lower 

returns than expected caused by negative cash flow shocks in U.S. small-cap firms, whilst 

positive cash flow shocks and surprises in returns were higher than predicted in large-cap firms 

for the period of 1963 to 2005.  
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Fama and French (2012) could not find evidence of a size premium on an international scope 

for any observed area, North America, Europe, Japan, or Asia Pacific for their time frame of 

1989 to 2011. On the contrary, Asness, Frazzini, Israel, Moskowitz, and Pedersen (2018) found 

evidence of a significant size premium despite previous literature stating it being concentrated 

amongst microcap stocks, or being part of the “January effect”, being weak internationally, and 

varying and diminishing over time. They found size premium for several unique international 

markets and industries, when the firms are controlled for their quality, and screening the junk 

stocks. Studying NYSE, Amex and Nasdaq listed firms from 1963 to 2014 Hou and van Dijk 

(2019) adjusted for profitability shocks for the returns of small- and large-cap companies and 

found a small size premium. On an international scale, they found a much larger and statistically 

highly significant size premium for the whole time period, proving that the size premium might 

not be completely disappeared as previously thought if the sample is controlled on the basis of 

quality.  

In European markets, the size effect has been the subject of several studies. Karathanasis, 

Kassimatis and Spyrou (2010) found a statistically significant size premium in Denmark and 

Norway for SMB portfolios in addition to four other countries, totalling to six out of thirteen 

countries. Amel-Zadeh (2011) studies a ten-year period between March 1996 and March 2006 

in the German stock market, finding that small-cap firms outperform large-cap firms in bull 

markets and in bear markets the relationship is reversed with small-cap firms underperforming 

its counterpart. Pandey, Mittal, and Mittal (2021) found abnormal returns for exploiting the size 

premium in France between 2008 and 2018, but in Germany, Italy, and Spain the premium does 

not provide investors excess returns. Foye (2016) could not find a statistically significant size 

premium on a Europe-wide level in his study of European firms from 1997 to 2013 despite there 

being statistically significant value and momentum premiums. However, on a country specific 

level there were several significant size premiums, with Denmark, Finland, Norway, and 

Sweden all exhibiting a size premium. Foye (2016) determines that the past study of Fama and 

French (2012) was unable to find a size premium for Europe, since they studied the premium 

on an aggregate Europe level instead of individual countries.  

In conclusion, there is evidence for and against the existence of the size effect. The presence of 

the size premium is largely dependent on the time period, market, and the model used according 
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to previous literature. In this thesis, size factor will be used in the creation of the portfolios. The 

portfolio building procedure will be further explained in chapter 3.2. 

2.3.2  Value factor 

Benjamin Graham and David Dodd (1934) introduced the main idea of value investing in their 

book “Security Analysis”. Investors should identify and invest in “value firms” that are 

undervalued by a certain metric and sell overvalued firms measured by a specific value signal. 

Value signals are commonly ratios that are derived from publicly available accounting 

information. Commonly used value signals include book-to-market, earnings-to-price, sales-to-

price, and cashflow-to-price ratios. Even though there is an abundance of different value signals, 

the book-to-market ratio is the most widely used in financial literature. The book-to-market ratio 

compares the book value of a firm’s equity to the market value of equity. According to Graham 

and Dodd (1934), investors tend to overestimate the growth rates of growth firms resulting into 

overpriced valuations, whilst value firms are under-priced.  

The value anomaly has piqued the interest of academics and investors ever since Stattman 

(1980) found evidence of the superior performance of stocks with higher book-to-market values 

compared to stocks with low book-to-market values in the United States. Rosenberg et al. (1985) 

found comparable evidence and suggest that even larger profits could be achieved due to the 

inefficiency of the market. Lakonishok et al. (1994) present evidence that in the United States 

between 1963 and 1990, value stocks outperform growth stocks they dub as “glamour” stocks 

and the market index. Interestingly, Lakonishok et al. (1994) suggest that value strategies have 

higher returns not due to increased risk, but due to the exploitation of mistakes made by common 

investors. They agree with Graham and Dodd’s (1934) theory of investors overestimating the 

future growth rates of glamour stocks compared to value stocks. Fama and French (see e.g. 

1992, 1993, 1996, 1998, 2012, 2015, 2016) has broadly studied the book-to-market ratio. The 

ratio has been an explanatory variable in their factor asset pricing models.  

Extending the research of Stattman (1980) and Rosenberg et al. (1985), Chan, Hamao, and 

Lakonishok (1991) found similar correlation between value stocks and returns in the Japanese 
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market from 1971-1988, providing necessary international evidence for thew existence of the 

value anomaly. Fama and French (1998) contribute to the past literature by showing that value 

stocks outperform growth stocks in twelve out of thirteen global markets between 1975 and 

1995. The average excess return of a global value portfolio was 7,68 percent in a year 

representing a significant value premium on an international level. Piotroski (2000) researched 

the book-to-market value effect from 1976 to 1996, obtaining very similar results as Fama and 

French (1998). The annual returns of a portfolio can rise by at least by 7,5 percent annually on 

average, if the portfolio includes financially resolute companies with high book-to-market 

ratios. Piotroski (2000) also introduced a screening method which is based on a firm’s 

profitability, leverage, liquidity and source of funds, and the operating efficiency of a firm in a 

pursuit of excluding bad stocks measured on the forementioned measures. Tikkanen and Äijö 

(2018) present improvement the Piotroski F-score has on the value premiums in European 

markets, and simultaneously confirming the existence of them.   

Bird and Whitaker (2003) found evidence on the existence of the value premium in Europe, 

when measured by book-to-market and sales-to-price ratios. The implementation of a value 

investing strategy in European markets between 1990 and 2002 would have performed well, not 

only on a combined level, but also on a country specific level in most instances. Asness et al. 

(2013) determine that the value premium is present not only in major international equity 

markets, but also for other asset classes. However, they note that it is difficult to find a consistent 

value measure for different asset classes since the book value measure is not available for 

everyone.  

Even though the existence of the value premium has been studied extensively, and the existence 

of it has been confirmed on several occasions for different markets and times, no unanimous 

agreement on what the cause of the anomaly is has been decided. The cause behind it has been 

argued to be the additional risk value stocks carry, or the mispricing of them. Fama and French 

(1993) note that the existence of a value premium contradicts the efficient market hypothesis 

and serves as a proxy for undiversifiable risk alongside the size premium. Fama and French 

(1993) suggest that the reason behind higher returns of value strategies is the fact that 

fundamentally value stocks carry more risk than growth stocks.  
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Zhang (2005) finds similar results of value stocks being riskier than growth stocks due to them 

being less flexible during economic downturns and external shocks, leading to them being 

riskier especially in situations when the market is performing poorly, and the price of risk is 

high. Zhang (2005) adds that, during bad times the reduction of capital is more costly than the 

expansion of it, so due to scaling down being more costly, value firms are more adversely 

affected by economic recession. Petkova and Zhang (2005) confirm the findings of Zhang 

(2005) and provides evidence of value stocks being less risky during economic expansions. 

They find the tendency of value betas to covary positively with the expected market risk 

premium and growth betas to covary negatively.  

Yamani and Swanson (2014) studied the performance of value strategies on a global level during 

various financial crises. They found similar evidence as Zhang (2005) of value stocks being 

riskier due to poor performance and inflexibility during periods of external market shocks. Hsu 

(2014) the value strategy having great performance after the financial crisis in 2008, with value 

stocks outperforming growth stocks by 44,4 percent on a cumulative level during the next three 

years.  

Griffin and Lemmon (2002) use Ohlson’s O-score which is a measure of the probability of 

financial distress to evaluate the value premium for U.S. stocks between 1965 and 1996. They 

find that characteristics that make firms more likely to be mispriced are more evident in firms 

with high financial distress. Using the O-score as a proxy for risk, the difference in returns for 

firms with high and low book-to-market ratios was twice as large as that in other firms.  

Hansen, Heaton, and Li (2008), Asness et al. (2013), and Bansal, Kiku, Staliastovich, and Yaron 

(2014) find evidence of long-term macroeconomic risk being a possible reason for value returns. 

The returns of the value strategy are dependent on wider macroeconomic factors such as future 

GDP or growth in consumption, and prior to periods of low economic growth value strategies 

have lower returns. Arshanapalli and Nelson (2007) find that during bear markets and non-

recessionary periods value stocks tend to outperform growth stocks but in strong bull markets 

growth stocks have superior performance. Liew and Vassalou (2000) report on the predictive 

power of size and value premiums for future GDP growth. The finding of Liew and Vassalou 

(2000) in combination with evidence of value portfolios losing less of its value compared to a 
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market portfolio during bear market periods (e.g. Bird and Whittaker 2003; Pätäri, Leivo and 

Honkapuro 2010; Hwang and Rubesam 2013) could provide investors with a possibility to use 

the value strategy as a hedge during economic downturns. However, these findings are 

conflicting with other previous literature. 

The behavioural view is the alternative view for the cause behind the existence of the value 

premium, The behavioural view states that investors are not consistently rational. De Bondt and 

Thaler (1985) found that a value premium can be created by the market’s overreaction to 

financial news. Lakonishok et al. (1994) found that the past growth rates of glamour stocks are 

extrapolated by investors, that believe in the same growth rate in the future. Haugen and Baker 

(1996) do not find evidence of value amongst other factors to be the cause behind increased risk. 

They find that investors misprice stocks due to their biases for and against value and growth 

stocks. La Porta (1996) presents evidence of the market being overly optimistic on the earnings 

of growth firms whilst being overly pessimistic on value firms. La Porta et al. (1997) finds that 

most of the abnormal returns between value and growth stocks are generated during earnings 

announcements, with unexpected earnings being more positive for value stocks. Shleifer and 

Vishny (1997) suggest that value stocks are avoided by arbitrageurs. They find value stocks to 

be unpredictable, and in a case of extreme circumstances, arbitrageurs prefer to liquidate their 

positions even though it would not be as optimal as possible. Jegadeesh, Kim, Krische and Lee 

(2004) describe growth stocks being more attractive to investors since their businesses often are 

in exciting industries that draw attention from analysts and media. 

More recently, value strategies have been under scrutiny for their poor performance. Israel, 

Laursen and Richardson (2020) describe the performance of value strategies to have 

significantly diminished especially since the 2008 financial crisis. However, they give value 

strategies credit for their ability to predict the expected returns of an asset. Maloney and 

Moskowitz (2021) determine that the macroeconomic situation is not the reason why growth 

strategies have outperformed value strategies since the 2008 financial crisis. They find that 

investors have new risk preferences and since value can suffer from substantial drawdowns, the 

performance of the strategies has been poor due to the contemporary valuation of risk which 

differs from the historical valuation.  
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Cakici and Tan (2014) studied 23 developed international stock markets for the period from 

1990 to 2012. They found significant value factors in Denmark Finland, Norway, and Sweden 

amongst twelve other countries for small firms. However, with the inclusion of large firms in 

the sample only Denmark and Finland persist from the Nordic countries. Kim (2012) presents 

evidence on the value premium for developed and emerging countries using earnings-to-price 

as the measure of value. Eighteen out of the possible twenty-three developed countries exhibited 

a value premium, whilst ten out of thirteen emerging countries had the phenomenon present. 

Norway was the only Nordic country to have a statistically significant value premium. The 

absence of Denmark, Sweden and Finland could be caused by using market capitalization 

weighing portfolios instead of equally weighted portfolios in the study, since it is not entirely 

uncommon for Nordic markets to have a couple of huge companies by market capitalization 

compared to the rest, e.g. Nokia and Ericsson during the tech bubble.  

Even though the value premium has been widely studied, the number of studies to have been 

conducted in Nordic markets has been limited. In studies researching the Nordic markets, Leivo 

and Pätäri (2009a) determine that the value premium prevails in the Finnish stock market. 

Davydov, Tikkanen and Äijö (2016) find that value strategies constantly beat the market in the 

period 1991 to 2013 in Finland. Grobys and Huhta-Halkola (2019) also find the existence of the 

value premium in the Nordic markets from 1993 to 2017, proving that value strategies could 

still offer excess returns despite previous literature dismissing the strategy (e.g. Israel et al. 2020; 

Maloney and Moskowitz 2021). 

According to previous academic literature, it can be assumed that a significant value premium 

has been present on a global level. In recent times, there has been increasing evidence on the 

possible disappearance of the anomaly, but there is no conclusive evidence whether the recent 

absence of the premium is permanent. Lately, the consensus seems to agree that the exploitation 

of the value and growth stocks on their own is difficult, the value factor could be used as a 

source of information and be combined with other investment strategies to obtain abnormal 

returns. 
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2.3.3  Momentum factor 

The foundation of the factor investing strategy known as momentum emerged with Levy (1967) 

advising investors to invest into assets with strong historical performance (winners) and to avoid 

assets with a poor track record (losers). Strategies based on price momentum were not present 

in academic literature for a good while until De Bondt and Thaler (1985) introduced the 

contrarian strategy they had developed. On contrary to the theory introduced by Levy (1967), 

the contrarian strategy urges investors to go buy past losers and short past winners, as the short-

term overreaction will be corrected soon after, opening the possibility for long-term reversals. 

They found excess returns for stocks with past capital losses labelled as “losers” over stocks 

with capital gains “winners”. Three years after of the portfolio formation, their loser portfolio 

outperformed the winner portfolio by 25 percent even though the winners also carry more risk 

proving the superior performance of losers.  

Jegadeesh and Titman (1993) extend the study of Jegadeesh (1990) to provide evidence of good 

performance by the momentum strategy as a counter to the contrarian strategy. They divided the 

sample into deciles forming winner and loser portfolios consisting of stocks with the highest 

and lowest performances in the prior three to twelve months. According to the results presented 

by Jegadeesh and Titman (1993), the portfolio built on past twelve-month momentum with a 

three-month holding period produces the best returns compared to its peers.  

Rouwenhorst (1998) studied twelve European countries between 1980 and 1995, finding 

momentum premiums in each of the twelve markets, with Sweden having a statistically 

insignificant one. By buying past medium-term winners and selling past medium-term losers, 

the portfolio is able to produce approximately 1 percent risk-adjusted excess returns monthly. 

Moskowitz and Grinblatt (1999) approach momentum from a different perspective by forming 

portfolios and instead of calculating returns for individual stocks they calculate them for 

industries. They divided the market into twenty industries and applied the momentum strategy 

of going long on past winners and short on losers. Moskowitz and Grinblatt (1999) found 

momentum effects in all industries, though the effect varies amongst industries. For mutual 

funds, Carhart (1997) finds that the excess returns provided by the momentum strategy are 

consumed by transaction costs.   
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Fama and French (2012) study momentum amongst other factors on an international scale. 

Excluding Japan, they find significant momentum premiums for all the studied regions between 

1989 and 2011. They also note that the momentum effect is stronger in small sized stocks. 

Asness et al. (2013) find similar evidence, with momentum being present in international 

markets, but not being significant in Japan. In the same study, Asness et al. (2013) find evidence 

of momentum effects being present in other asset classes as well in addition to equities. They 

find evidence of momentum effects in currencies, bonds, and commodities on a global level. 

Evidence for the momentum effects presence in currencies has also been reported by (e.g. 

Burnside, Eichenbaum, and Rebelo, 2011; Menkhoff, Sarno, Schmeling and Schrimpf, 2012). 

Cheng, Liu and Zhu (2019) and report the presence of momentum effects in cryptocurrency with 

it being notably strong in Ethereum and Bitcoin. Tzouvanas, Kizys and Tsend-Ayush (2020) 

also find momentum in cryptocurrencies with it serving as a strong hedge against traditional 

assets. On the contrary, Grobys and Sapkota (2019) found no evidence of momentum premiums 

in cryptocurrencies.  

As with other factors, momentum has been studied heavily, but there is no clear consensus 

between academics on what causes the effect. The main causes behind generating the 

momentum effect have been thought on being irrational investors (e.g. De Bondt and Thaler 

1985; Jegadeesh & Titman 1993; Daniel, Hirshleifer, Subrahmanyan 1998) or additional risk 

requiring larger returns (e.g. Berk, Green and Naik 1999; Fama and French 2012).  

Daniel et al. (1998) propose that investors’ overconfidence in private information (e.g. own 

analysis, interpretation of public information) in relation to public information is the reason 

behind the existence of the momentum premium. The overconfidence in private information 

leads to short-term positive autocorrelation in stock prices, being comparable to momentum. 

The momentum effect could be amplified even further in a scenario, where the available public 

information verifies the investor’s own analysis. Hong and Stein (1999) identify two types of 

investors in marketplaces: “news watchers” and “momentum traders”. The news watchers are 

slow to incorporate information into the asset valuation, allowing momentum traders to profit 

on the short term as a result of the slow reaction to news. Daniel and Titman (1999) add on the 

findings of Daniel et al. (1998) of investor overconfidence being the cause behind momentum 
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by finding that the momentum effect is more prevalent in firms with less public information 

available. These firms are often small-cap growth stocks.  

Barberis, Shleifer and Vishny (1998) introduce a model including two well-established biases 

in academic psychology literature. Firstly, the model contains conservatism bias (Edwards 

1968) which arises from scepticism and under valuation of new information, which leads to 

momentum due to the initial underreaction and the following slow inclusion of the information 

into asset prices. Secondly, the representativeness heuristic (Tversky and Kahneman, 1974) is 

included in the model. The bias causes investors to think they are able to see patterns historically 

that in reality do not exist and being overly confident on the probability and significance to the 

patterns into the future. Barberis et al. (1998) finds that the drift in asset prices is persistent, and 

the fact leads to continued momentum and eventually a corrective reversal.  

Stambaugh, Yu and Yuan (2012, 2014) find that momentum alongside other anomalies can be 

explained by the investor sentiment. Long-only strategies are mainly unaffected by the investor 

sentiment. On the contrary, in periods following high investor sentiments, long-short strategies 

display excess returns. For short-only strategies portfolio returns are significantly worse for 

periods following a high sentiment compared to a low sentiment. 

Berk et al. (1999) equate the performance of momentum strategies to the additional risk they 

possess. Their model presents evidence of a firm’s continual changes in its growth options and 

persistent changes in systematic risk being able to predict long horizon momentum effects and 

short horizon contrarian effects. Chordia and Shivakumar (2002) add on the time-varying risk 

perspective of Berk et al. (1999), suggesting that returns of the momentum strategy are related 

with lagged macroeconomic variables. The adjustment of the macroeconomic variables removes 

any significant momentum returns. In addition, they find that returns with momentum strategies 

are positive only during expansionary periods of the economy.  

Pastor and Stambaugh (2003) discover the connection between momentum returns and liquidity 

risk. The returns of illiquid stocks are 7,5 percent higher annually compared to liquid stocks 

after adjusting them for size, momentum, and value. Over the long-term, half of the momentum 

strategy’s returns are explained by liquidity risk during their sample period from 1966 to 1999. 
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Sadka (2006) divides a firm’s liquidity into variable and fixed components. He finds that the 

increased exposure in the variable component of liquidity risk leads to a momentum premium.  

Avramov, Chordia, Jostova and Philipov (2007) study the connection firm credit ratings have 

on momentum returns, finding a strong link between them. They determine that in their portfolio 

construction firms with high credit risk dominate the extreme winner and loser portfolios. 

Omitting the firms with high credit risk would make the returns of the momentum portfolios 

insignificant.   

The documented evidence of “momentum crash” risk could be a valid reason to avoid 

momentum-based strategies. Daniel and Moskowitz (2016) characterize the momentum crash 

as a period of sharp economic downturns, where the portfolio containing losers beat the winners, 

reversing the momentum and creating extreme drawdowns. Barroso and Santa-Clara (2015) 

remark that amongst the most common factor strategies of size, value and momentum, 

momentum has experienced the worst crashes. Thus, investors disliking kurtosis and negative 

skewness refrain from momentum strategies. They also provide evidence on their risk 

management model’s predicting power on momentum crashes, achieved by doubling the Sharpe 

ratio in comparison to a regular momentum model. Daniel and Moskowitz (2016) find that the 

most extreme losses of the momentum strategy are clustered around specific periods, even 

though crashes of the momentum strategy have been documented along a relatively long period. 

Additionally, they also find that by increasing Sharpe ratios and alphas, momentum crashes can 

be hedged against on a significant level as reported by Barroso and Santa-Clara (2015) 

previously. Geczy and Samonov (2016) and Grobys, Ruotsalainen and Äijö were able to validate 

the performance of risk-managed momentum strategies following previous studies.  

Despite most of the studies regarding the momentum effect have been conducted using the 

United States as the sample country, international evidence on the presence of the anomaly has 

been presented (e.g. Rouwenhorst, 1998; Griffin, Ji, and Martin, 2003; Asness et al., 2013). 

Cakici and Tan (2014) found significant momentum effects in Denmark, Finland, and Norway 

amongst other European, Asian, and North American countries between 1991 and 2012. Sweden 

had a statistically significant momentum premium only for small-cap firms. The presence of the 

momentum effect is studied on a global level by Imran, Wong, and Ismail (2020) between 1996 
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and 2018. They found significant momentum effects in 36 out of 40 of their studied countries, 

with all Nordic countries being present and having significant momentum. Out of the 90 percent 

of significant momentum countries, the strategy provided positive returns for 52,5 percent of 

the countries and negative for 32,5 percent.  

Based on previous literature, it can be relatively safely assumed that the momentum effect has 

existed and since there is no common consensus denying its existence it still should exist on 

some level. However, the performance of the strategy is not guaranteed due to the volatile times 

during the observation period of this thesis.  

2.3.4  The combination of factors 

Combining different factors using different methods can provide investors with excess returns. 

The main methods to combine factors together are the mixing method and integrating method. 

In the mixing method also commonly known as the 50/50 method, two separate portfolios are 

formed independently from each other based on their exposure to chosen factors (e.g. a value 

and a momentum portfolio are formed). Then they are mixed together into a combined portfolio 

by applying weights to each respective portfolio, often a 50/50 weight is used, hence the name. 

In the integrating or double screening method, the portfolio is built by choosing stocks that are 

exposed to both chosen factor signals at the same time (e.g. stocks that have high value and 

momentum simultaneously). Since the integrated portfolio is built with stocks that are exposed 

to both selected factor signals, the combined exposure for a stock is always positive. In mixed 

portfolios, a single stock might not have positive exposures to both signals, implying that when 

returns have negative correlation in mixing portfolios, one signal may compensate the other 

factor’s poor performance. The integrated portfolio does not offer such possibility since all 

stocks will be exposed to the signal with poor performance at all times.  

Asness (1997) found negative correlation between value and momentum. Momentum portfolios 

had a high amount of expensive growth stocks, whilst value portfolios were dominated by stocks 

with low momentum. Daniel and Titman (1999) found similar results, noting that negative 
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correlation between two factors with high returns offer investors an opportunity to obtain 

significant returns with small volatility.  

Asness et al. (2013) expand the findings of Asness (1997) and Daniel and Titman (1999) to an 

international level and into several different asset classes. Like previous studies, they reported 

significant negative correlation between value and momentum. in their time series ranging from 

1972 to 2011. Value and momentum were able to generate excess returns in all asset classes and 

markets except the momentum strategy in Japan. They argue that the creation of an equal-

weighted portfolio eliminates possible liquidity risk and generates considerably higher returns. 

Furthermore, Asness et al. (2013) find that the standard deviation of a portfolio can be reduced 

due to the negative correlation of value and momentum. The reduced volatility does not have a 

negative effect on the returns, leading to higher Sharpe ratios for portfolios with equal 

weighting.  

Bird and Whitaker (2004) study the relationship between value and momentum strategies in 

European markets between 1990 and 2002, finding that returns of the value strategy can be 

significantly improved by the combination of price momentum and book-to-market strategies 

using mixing and integrating methods. In addition, they present evidence of improved returns 

by adding the dispersion between different analysts’ views on future earnings into the model. 

Further excess returns can be achieved by selecting stocks displaying high dispersion in the 

analyst views.  

Fisher, Shah, and Titman (2016) find evidence of combination portfolios offering better 

performance in the U.S. stock market from 1975 to 2013. Using mixing as well as other more 

sophisticated methods to construct long-only portfolios, they find improvement in the risk-

adjusted performance and compound returns in the portfolios. Furthermore, they discover 

transaction costs of the combination portfolios are not as high than the costs for single-factor 

portfolios, improving the cost efficiency of multifactor portfolios.  

Fitzgibbons, Friedman, Pomorski, and Serban (2017) use the mixing and integrating methods in 

their portfolio implementation using global large-cap, liquid stocks from 1993 to 2015 as a 

sample. The integrated portfolio outperforms the mixed portfolio, by having a positive first order 

effect on performance. Their finding of integrating in long-only portfolios, investors avoid 
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stocks with offsetting style exposures and incorporate stocks with positive style exposures, 

enables the integrated portfolio to create excess returns of around one percent annually in 

comparison to the mixed portfolio. In addition, the integrated portfolio requires less trading, 

improving the transaction cost efficiency. However, Fitzgibbons et al. (2017) note that the 

mixed portfolio has the capability to outperform the integrated portfolio especially during times 

when stocks displaying value or momentum are performing poorly, by possibly compensating 

the other factors poor performance with the other factor.  

Clarke, de Silva, and Thorley (2016) compare integrating and mixing methods in the U.S. stock 

market between 1968 and 2015. In addition to momentum and value, they use size and low beta 

as factors in portfolio construction. They discover that an integrated portfolio is more effective 

in measuring the potential raw returns than a mixed portfolio. However, by mixing single factor 

portfolios, the Sharpe ratio is improved due to lower volatility of the combination portfolio. 

Bender and Wang (2016) have similar results as Clarke et al. (2016), finding that mixed 

portfolios benefit from enhanced risk-adjusted returns, whereas integrated portfolios benefit 

from enhanced raw returns. For the value and momentum combination portfolio, Bender and 

Wang (2016) find the integrating method superior to the mixing method in both risk-adjusted 

and raw returns. Leippold and Rueegg (2018) dismiss the superiority of the integrating method, 

stating previous findings as a statistical fluke. They find that the integrating method has a higher 

sensitivity to a low-risk anomaly, but it does not lead to an upgrade in portfolio performance.  

Chow, Li, and Shim (2018) rank the performance of the integrating and mixing methods 

compared to each other in the U.S. and other developed markets. Chow et al. (2018) determine 

that the integrating method is better in a situation where the set of stocks is limited enough and 

transaction costs are not accounted for, However, they suggest that in general mixing methods 

are better since they are easier to construct and offer a more diverse selection of stocks compared 

to integrated portfolios.  

Leivo (2012) finds evidence on the improved performance of most pure value portfolios by 

adding price momentum into the model in Finnish stock market between 1993 and 2009 as the 

sample. During bull markets, the inclusion of momentum enhances the value only portfolios, 

but in bear markets the added value is negative. Leivo (2012) notes that the asymmetry of return 
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distribution is increased in an unbeneficial manner for investors when price momentum is added 

into the strategy.  

Grobys and Huhta-Halkola (2019) study the performance of the relatively unstudied average 

ranked, integrated, and mixed value and momentum portfolios in the Nordic markets. They find 

increased Sharpe ratios and diversification benefits for all methods, determining that the 

ranking-based method performs the best. Silvasti et al. (2021) present more recent evidence on 

the Nordic stock market by comparing integrated and mixed portfolios using data from 1991 to 

2019. For portfolios containing value, momentum and low-beta factors, the integrating method 

proves to be better than the mixing method for both, risk-adjusted and raw excess returns. 

However, Silvasti et al. (2021) find that mixed portfolios fare better with drawdowns, following 

previous results of mixed portfolios being less risky (e.g. Clarke et al. 2016; Bender and Wang 

2016). 

Previous literature is nearly unanimous on the superior performance provided by combining 

multiple factors together, but the correct method to use in the portfolio construction is not agreed 

upon. In general, the integrating method has been documented on offering better performance, 

but it has been also criticized for its high turnover, limited stock universe, and low 

diversification leading to increased volatility. The mixing method offers a generally less risky 

alternative due to diversification benefits amongst factors and could improve the risk-adjusted 

returns, even though the raw returns would not be able to match the integrating method.    
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3  Data and Methodology 

3.1  Description of data 

All the equity data used in this study is gathered from the LSEG Datastream. The sample 

consists of publicly listed companies in the four major Nordic markets: Denmark, Finland, 

Norway, and Sweden. The Icelandic stock exchange is omitted from the sample due to its low 

number of stocks, their low liquidity, and their especially small size. The time period for the 

sample is from the beginning of January 1999 to the end of December 2023. The 25-year period 

contains several exceptional periods such as the dot-com bubble of the late 90s and early 00s, 

the global financial crisis from 2007 to 2008, COVID-19 in early 2020, and the war between 

Russia and Ukraine from 2022 onwards. The Nordic markets have evolved during the time 

frame becoming active and large enough for international investors.  

The study uses monthly data for total return index prices, price-to-book ratios, and market values 

for each firm. All the stocks in the sample must have data for all the forementioned variables, 

or they are removed from the sample. The monthly returns are adjusted for possible stock splits 

and dividends, and the market values of all companies are measured in euros. The market values 

for Danish, Norwegian, and Swedish companies are converted from their respective currencies 

into euros based on the month-end exchange rate. Only equities fulfilling the “major listing” 

filter in LSEG Datastream are included in the sample. To tackle the problem of possible 

illiquidity, the smallest 10% of firms measured by market capitalization are omitted in every 

portfolio rebalancing date (e.g. Gray and Vogel 2012; Silvasti et al. 2021). Following Fama and 

French (2012) companies with negative book value of equity are excluded from the sample. The 

study is free from survivorship bias, since the sample contains companies that have gone 

bankrupt. If a company goes bankrupt during it being held in a portfolio, the return will be minus 

100%. In situations when a company is delisted from the stock exchange, it will be sold at the 

closing price of its last trading day. The 1-month Euribor is used as the risk-free rate, and the 

MSCI Nordic Countries Index as the market portfolio, since there is no common benchmark 

index covering all four markets for the whole duration of the sample. The development of the 
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1-month Euribor can be seen in Figure 2. The risk-free rate was near or below zero for a long 

period of time between 2012 and 2022, with it recently rising rapidly back to levels prior to the 

financial crisis.  

 

Figure 2: The Development of the 1-Month Euribor Rate 

Descriptive statistics of the sample is presented in Table 1. The number of companies in the 

sample ranges from 760 to 1397. On average 952 stocks were available for selection, before 

market-cap screenings. The Stockholm stock exchange is the largest in the Nordics measured 

both by the number of companies listed, and its total market value. On average Norway has 

more listed companies compared to Denmark, but its total market capitalization does not reach 

the level of Denmark. Finland is the smallest market out of the four on average measured by the 

number of listed stocks and their total market capitalization. 
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Table 1: Descriptive monthly statistics of companies in the sample 

Descriptive stats for the sample 
  N Average market capitalization of the whole market 

EUR mil.   Min. Average Max. 

Denmark 138 175 218 209 000 
 

Finland 117 137 177 180 000 
 
 

Norway 152 208 322 182 000 
 
 

Sweden 234 419 726 392 000 
 
 

Total 760 952 1397 963 000 
 
 

3.2  Construction of portfolios 

The portfolios will be constructed by ranking the sample based on the value and momentum 

factors. The sample will be divided into deciles based on the selected factor. For example, in a 

sample of 100 stocks the 10 stocks with the lowest price-to-book ratios will be in one portfolio 

known as “value”. The stocks with the highest price-to-book ratios will be in a portfolio called 

“growth”. The same method applies for the momentum factor with “winners” containing stocks 

with highest returns for the observation period and “losers” containing stocks with lowest 

returns. Following the studies of Leivo and Pätäri (2009b) and Leivo (2012), the portfolios will 

be rebalanced annually in the beginning of May. The portfolios have a one year holding period, 

and the whole portfolio is liquidated in the end of April and constructed again from scratch. Due 

to the unique nature of Nordic stock markets, where a handful of companies can dominate the 

whole market capitalization of the stock exchange, this study uses equally weighted portfolios 

following previous studies conducted on the Nordic markets (see e.g. Leivo 2012, Tikkanen and 

Äijö 2018; Grobys and Huhta-Halkola 2019). This scenario was apparent in the change of the 

millennium when during the dotcom-bubble Nokia had a market capitalization corresponding 
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half of the Finnish stock markets market cap, and more recently Novo Nordisk has a huge market 

cap in relation to other Danish companies.  

In addition to studying the whole stock universe, the sample is divided into thirds based on 

market capitalization. From there, the highest third forms a subsample to see if similar results 

also occur outside the small market capitalization universe. The methods of ranking and 

constructing portfolios for the subsample is the same as for the whole sample.  

There are a variety of different methods to construct a momentum portfolio by altering look-

back and holding periods. This study will use the 12-1 strategy following the studies of 

Jegadeesh and Titman (1993), and Asness et al. (2013). The momentum signal is constructed 

using 12-month raw cumulative returns. The most recent month before the formation of the 

momentum portfolio is omitted from the calculation to account for the possibility of return 

reversals caused by negative serial correlation in returns (Jegadeesh, 1990). In other words, 11 

months of cumulative returns is used. For a stock to be included in the momentum portfolio, it 

must have data on returns for the whole period of t-12 months.  

The value portfolio uses the price-to-book ratio as a measure. Although, the book-to-market 

ratio is more widely utilized in value strategies in previous literature (e.g. Fama and French 

1993; Lakonishok et al. 1994; Bird and Whittaker 2004) this study uses the price-to-book ratio 

since it is more conveniently available in the LSEG Datastream, and it reflects the same 

information as the book-to-market value. The price-to-book ratio is updated monthly, and firms 

with negative price-to-book ratios are excluded from the sample. Even though, Bird and 

Whittaker (2003) and Leivo and Pätäri (2009b) found that price-to-book portfolios’ optimal 

holding period is longer than a year, this study uses a one-year holding period.  

Multifactor portfolios will be constructed using the integrating and mixing methods originally 

proposed by previous academic literature (e.g. Clarke et al. 2016; Fitzgibbons et al. 2017). In 

the integrating method, the sample will first be divided into half based on the price-to-book ratio 

value signal. After dividing the sample into value and growth stocks, the value subsample will 

be divided into deciles based on momentum. The top and bottom deciles are then selected into 

the final portfolios. The same method naturally applies to the growth stock subsample as well. 

The final selection of integrated portfolios will consist of four portfolios: Value and Winners, 



36 
 

Value and Losers, Growth and Winners, and Growth and Losers. In the mixing method, 

momentum and value portfolios will be mixed into a combined portfolio with equal weights.  

3.3  Portfolio performance measures 

The performance of portfolios will be measured by excess returns, alpha, Sharpe ratio, beta, 

standard deviation, and maximum drawdown. A brief overview of the used models and their 

history is presented in the following subchapters. 

3.3.1  Sharpe ratio 

In 1966, the Sharpe ratio was introduced by William Sharpe to measure portfolios’ risk-adjusted 

performance. Since then, the Sharpe ratio has been widely used not only in academic studies but 

also in practice to measure portfolio performance. To measure performance, the Sharpe ratio 

uses excess returns divided by standard deviation, which scales the returns to the amount of risk. 

The higher the value of Sharpe ratio is, the better the performance of the portfolio is relative to 

its risk. (Kallunki, Martikainen & Niemelä, 2019, 300). The Sharpe ratio is written as follows 

(Sharpe, 1994): 

𝑆3 =
(%4(&
+'

    (6) 

Where:  𝑆3  = the Sharpe ratio of a portfolio  

𝑅3 − 𝑅"  = the excess return of the portfolio 

𝜎5  = the standard deviation of the portfolio. 

3.3.2  Jensen’s alpha 

Michael Jensen introduced his model in 1968 to measure portfolio performance. Based on the 

capital asset pricing model, Jensen’s alpha behaves in the same manner. Assets with higher risk 
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are expected to have higher returns compared to assets with lower risk. Jensen’s alpha uses beta 

to measure risk as in CAPM. A portfolio with a positive alpha has performed better than what 

could be expected based on the portfolio’s risk level. On the other hand, a negative alpha reflects 

a portfolio’s underperformance on a risk-adjusted basis. The formula for Jensen’s alpha is 

written as follows (Jensen, 1968): 

𝛼 = 𝑅! − [𝑅" + 𝛽!(𝑅# − 𝑅")]   (7) 

Where:  𝛼  = Jensen’s alpha 

 𝑅!  = return of portfolio 𝑖 

 𝛽  = beta of portfolio 𝑖 

 𝑅# = return of market portfolio 

 𝑅"  = risk-free rate of return 

3.3.3  Maximum drawdown 

Maximum drawdown (MDD) is widely used in portfolio construction and optimization to 

measure the risk of a stock portfolio. The maximum drawdown measures the worst loss among 

successive declines from peaks to troughs during the observation period. In other words, it 

measures a stock portfolio’s worst consecutive losses. This thesis follows Choi’s (2021) 

calculation of maximum drawdown statistic for portfolios, and it is defined as follows: 

𝑀𝐷𝐷 =	− min
6∈(8,9)

	( min
6∈(8,6)

𝑅(𝑡, 𝜏))   (8) 

Where:  𝑀𝐷𝐷  = the maximum drawdown of a portfolio 

0 = the beginning of the observation period 

𝑇  = the end of the observation period 

𝑅(𝑡, 𝜏)  = the log-return between the period of  𝑡 and 𝜏 
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4  Results 

This chapter presents the results of the value, momentum, and combination portfolios of the 

study. In total, 24 portfolios are formed and rebalanced every May during the sample’s period. 

The number of stocks in each portfolio after adjusting the portfolios for missing values can be 

seen in Table 2. It must be noted that the loser portfolio has the lowest number of stocks on 

average by quite a large margin due to missing values in the data, but it still provides a relevant 

representation by having over 50 components at the minimum. For the stocks in the highest third 

in market capitalization, all portfolios have the same number of stocks.  

Table 2: Number of Stocks in Portfolios 

Single Factor Portfolios 
  Value Growth Winners Losers 
Min. 60 56 68 50 
Average 80 82 90 65 
Max. 139 126 139 98 

Single Factor Portfolios (Top Third in Market Capitalization) 
  Value Growth Winners Losers 
Min. 25 25 25 25 
Average 31 31 31 31 
Max. 46 46 46 46 

 

Integrated Portfolios 
  Value and Winner Value and Loser Growth and Winner Growth and Loser 
Min. 31 28 35 29 
Average 43 35 44 33 
Max. 67 49 65 49 

Integrated Portfolios (Top Third in Market Capitalization) 
  Value and Winner Value and Loser Growth and Winner Growth and Loser 
Min. 13 13 13 13 
Average 16 16 16 16 
Max. 23 23 23 23 
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Results in the following subchapters are presented for the highest and lowest deciles as well as 

the long-short portfolio consisting of these extreme deciles. The returns presented in the tables 

are adjusted for the risk-free rate. T-statistics are presented in parenthesis, and *, **, and *** 

indicate the statistical significance at 10%, 5%, and 1% levels. The presented standard 

deviations and Sharpe ratios in the results are annualized. The final subchapter of this chapter 

offers comprehensive comparison of the benefits and drawbacks of the single and multifactor 

portfolios and the reasons behind them. The correlation matrix is presented in Table 3.  

Table 3: Correlation Matrix for Value, Momentum, and the Market 

 
Value Growth Winners Losers Value - 

Growth 

Winners- 

Losers 

MSCI 

Nordic 

Value 1,000 
      

Growth 0,536 1,000 
     

Winners 0,682 0,878 1,000 
    

Losers 0,882 0,720 0,736 1,000 
   

Value- 

Growth 

0,442 -0,520 -0,243 0,128 1,000 
  

Winners- 

Losers 

-0,351 0,138 0,276 -0,448 -0,502 1,000 
 

MSCI 

Nordic 

0,696 0,841 0,780 0,794 -0,189 -0,098 1,000 

 

4.1  Single factor portfolios 

To study if premiums exist in combination portfolios, value and momentum premiums are first 

studied for single factor portfolios. In the single factor portfolios, and later in multifactor 

portfolios, the results are first presented for the whole sample. Then the sample is sorted on 

market capitalization, with the results for the highest third being presented.  
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4.1.1  Value  

Between 1999 and 2023, the value portfolios performed on an impressive level, whereas the 

growth portfolios performed poorly. The results of the value strategy can be seen in Tables 4 

and 5. 

On a monthly basis, the long-only value portfolio was able to generate excess returns of 1,65% 

and an alpha of 1,11% for the whole sample, being significant on the 5% level. Surprisingly, the 

excess return, and alpha are higher for the highest third in market capitalization, being 1,74% 

and 1,18% on a 1% significance level, respectively. The Sharpe ratio of the value portfolio 

increases from 0,590 to 0,625, when only the largest stocks are included, indicating that the 

anomaly is not fully caused by small market cap stocks. The maximum drawdown of the 

portfolio also reduces to -39,20% from -44,57% using the largest stocks, further proving the 

superiority in performance.  

The growth portfolio for the whole sample was outperformed by the value portfolio in every 

measure. The growth portfolio has negative values for excess returns (-0,16%), alpha (-0,84%) 

and Sharpe ratio (-0,055). For the highest third the results improve slightly, with the excess 

returns achieving a positive value of 0,16%. However, the alpha is still negative (-0,41%) and 

the Sharpe ratio is close to zero (0,064). As with the value portfolio, the maximum drawdown 

decreases for the highest third portfolio. This alongside other measures improving for the 

highest third in both value and growth portfolios, indicates that the results are not caused by 

small stocks.  

The long-short portfolio of value – growth using the whole sample as the stock universe offers 

impressive yields. The portfolio has higher excess returns, alpha and Sharpe ratio compared to 

the long-only value portfolio. However, between the 1st of May 1999 and 1st of May 2000, the 

growth portfolio was able to create returns of approximately 106% whilst the value portfolio 

only had returns of around 16% resulting in a huge drawdown of -90,66% using the long-short 

strategy. For the highest third, the long-short portfolio is not able to beat the long-only value 

portfolio in excess returns, Sharpe ratio or maximum drawdown. A significant increase in the 

portfolio alpha is present however, being 1,60% on a 1% significance level.   
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Table 4: Results of the Value Strategy 

Value  

  Value Growth Value - Growth 

Monthly Excess Return 1,65 % -0,16 % 1,81 % 

Monthly Alpha 1,11 % 
(2,62) ** 

-0,84 %  
(-2,51) ** 

1,96 % 
(3,40) *** 

Annual Excess Return 19,80 % -1,96 % 21,76 % 

St. Dev. 33,57 % 35,25 % 33,18 % 

Sharpe Ratio 0,590 -0,055 0,656 

Max. Drawdown -44,57 % -55,93 % -90,66 % 

Portfolio Beta 0,675 0,857 -0,181 

 

Table 5: Results of the Value Strategy for the Largest Third of Firms 

Value (Top Third in Market Capitalization) 
  Value Growth Value - Growth 

Monthly Excess Return 1,74 % 0,16 % 1,57 % 

Monthly Alpha 1,18 % 
(2,91) *** 

-0,41 % 
(-1,29) 

1,60 % 
(2,92) *** 

Annual Excess Return 20,87 % 1,97 % 18,89 % 

St. Dev. 33,38 % 31,04 % 31,04 % 
Sharpe Ratio 0,625 0,064 0,609 
Max. Drawdown -39,20 % -50,42 % -60,83 % 
Portfolio Beta 0,698 0,727 -0,029 

 

4.1.2  Momentum 

Tables 6 and 7 presents the results of the momentum strategy. For the observation period, the 

momentum strategy was unable to create statistically significant excess returns in the Nordic 

markets. The winner portfolio was able to generate excess returns and it possesses a positive 
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alpha. However, these results are not statistically significant, even on a 10% level. The winner 

portfolio for the highest third offers moderate improvement in all measures, but still being 

statistically insignificant. The maximum drawdowns of the winner portfolios are also relatively 

high (-58,44% and -55,36%, respectively) compared to the long-only value portfolios. The high 

potential of crashes in momentum strategies has been identified by previous studies (see e.g. 

Barroso and Santa-Clara 2015; Daniel and Moskowitz 2016) and the result of this study is in 

line with them. The winner and loser portfolios both exhibit similar levels of volatility, although 

the standard deviation is slightly higher for the loser portfolios in both cases. The winner 

portfolio beats the loser portfolio in excess returns and the risk-adjusted measures of alpha and 

Sharpe ratio. Overall, the winners outperform the losers by virtually every metric in the whole 

sample and in the highest third.  

The winners – losers long-short portfolio for the whole sample has increased performance 

compared to the long-only winner portfolio. The winner – loser portfolio has a significant alpha 

of 1,15% and a negative beta of 0,079. The decrease in the beta value indicates that the 

improvement in the portfolio performance does not come at the cost of market risk. Also 

considering the statistically significant alpha, the momentum premium seems to be present at 

least on some level in the Nordic markets. In addition, the long-short strategy reduces the 

volatility of the portfolio by approximately 10 percentage points. However, the results are not 

statistically significant for the largest third, indicating the absence of the premium in the large-

cap universe. The performance of the long-short portfolio using the largest and most liquid 

stocks is worse compared to the portfolio using the whole sample in every metric.  
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Table 6: Results of the Momentum Strategy 

Momentum 
  Winners Losers Winners - Losers 
Monthly Excess Return 1,06 % -0,02 % 1,08 % 

Monthly Alpha 0,41 % 
(1,01) 

-0,74 % 
(-1,75) 

1,15 % 
(2,35) ** 

Annual Excess Return 12,77 % -0,25 % 13,01 % 
St. Dev. 36,63 % 39,37 % 27,72 % 
Sharpe Ratio 0,349 -0,006 0,469 
Max. Drawdown -58,44 % -56,82 % -52,97 % 
Portfolio Beta 0,825 0,904 -0,079 

 

Table 7: Results of the Momentum Strategy for the Largest Third of Firms 

Momentum (Top Third in Market Capitalization) 

  Winners Losers Winners - Losers 

Monthly Excess Return 1,15 % 0,60 % 0,55 % 

Monthly Alpha 0,50 % 
(1,32) 

-0,01 % 
(-0,03) 

0,51 %  
(0,87) 

Annual Excess Return 13,77 % 7,17 % 6,60 % 

St. Dev. 35,42 % 36,99 % 33,36 % 

Sharpe Ratio 0,389 0,194 0,198 

Max. Drawdown -55,36 % -59,24 % -62,83 % 

Portfolio Beta 0,813 0,768 0,045 

 

4.2  Combined portfolios 

Multifactor portfolios are constructed by using the integrating and mixing methods, following 

previous literature (see e.g. Clarke et al. 2016; Fitzgibbons et al. 2017). The integrating method 

double screens the sample and selects stocks that simultaneously exhibit value and momentum 
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signals. The mixed portfolio is formed by mixing two single factor portfolios into one by 

assigning equal weights to the single factor portfolios.  

4.2.1  Integrating value – momentum 

The results for the integrating method using the whole stock universe are presented in Table 8. 

Using the integrating method to construct portfolios, the “Value and Winners” portfolio 

consisting of stocks with high value and momentum has superior performance compared to its 

peers. It has the highest monthly return, significantly highest alpha, and Sharpe ratio amongst 

the observed portfolios, and it had the best maximum drawdown period. Similarly, the “Growth 

and Losers” portfolio constructed with stocks with low value and momentum exhibits the 

poorest performance. It is the only portfolio with negative returns, and its alpha is also 

significantly negative on a 5% level.  

Table 8: Results of Integrated Portfolios 

Integrated Portfolios 

  Value and 
Winners Value and Losers Growth and 

Winners 
Growth and 

Losers 
Monthly Excess 
Return 1,52 % 0,65 % 0,80 % -0,53 % 

Monthly Alpha 1,05 % 
(2,45) ** 

-0,14 % 
(-0,28) 

1,01 % 
(0,20) 

-1,15 % 
(-2,55) ** 

Annual Excess 
Return 18,18 % 7,74 % 9,66 % -6,36 % 

St. Dev. 31,60 % 43,83 % 39,49 % 37,00 % 

Sharpe Ratio 0,575 0,177 0,245 -0,172 

Max. Drawdown -44,10 % -62,57 % -64,55 % -60,61 % 

Portfolio Beta 0,587 0,982 0,906 0,775 

 

The integrated portfolios using the largest and most liquid stocks as the sample exhibits similar 

results as the portfolios using the whole stock universe as seen in Table 9. The “Value and 
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Winners” portfolio once again performs the best in every metric. The worst portfolio once again 

was “Growth and Losers”, although in this case it achieved positive returns. For the size ranked 

portfolios, only the “Value and Winners” portfolio has statistical significance, with it being 

significant on a 1% level. The returns and alpha of the highest portfolio slightly reduce when 

ranked by size, but still offers great performance. On the contrary, it has a better Sharpe ratio of 

0,607 compared to 0,575 and a better maximum drawdown value of -42,15% compared to -

44,10%. 

Table 9: Results of Integrated Portfolios for the Largest Third of Firms 

Integrated Portfolios (Top Third in Market Capitalization) 

  Value and 
Winners 

Value and 
Losers 

Growth and 
Winners 

Growth and 
Losers 

Monthly Excess 
Return 1,48 % 0,91 % 0,94 % 0,29 % 

Monthly Alpha 0,96 % 
(2,95) *** 

0,15 % 
(0,30) 

0,31 % 
(0,69) 

-0,22 % 
(-0,48) 

Annual Excess 
Return 17,81 % 10,87 % 11,32 % 3,45 % 

St. Dev. 29,36 % 42,83 % 37,53 % 33,83 % 

Sharpe Ratio 0,607 0,254 0,302 0,102 

Max. Drawdown -42,15 % -53,56 % -42,93 % -61,57 % 

Portfolio Beta 0,660 0,957 0,792 0,638 

 

As the results presented in tables 7 and 8 prove, the long-short portfolios for the integrating 

method should have excellent performance, with the “Value and Winners” portfolio being the 

long portfolio for the whole sample as well as the size ranked subsample and “Growth and 

Losers” being the short portfolio. The results for the long-short portfolios for the whole stock 

universe and the highest third measured by size are presented in Tables 10 and 11, respectively. 

For the whole sample, the returns and risk-adjusted measures significantly increase for the 

integrated long-short portfolio. The long-short portfolio has a significant alpha of 2,19% 
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compared to the long-only integrated portfolio’s 1,05%. The standard deviation and maximum 

drawdown decrease as well for the long-short portfolio, although they still are relatively high, 

with the standard deviation value of 27,49% and a maximum drawdown of -40,87% implying a 

heavy potential downside.  

For the largest third, the excess returns of the integrated long-short portfolio are not able to reach 

the level of the integrated long-only portfolio. On risk-adjusted measures, the alpha increases 

significantly from a monthly 0,96% to 1,18%. However, the Sharpe ratio has a very slight 

decrease caused by the short portfolio’s positive returns. Even though the integrated long-short 

portfolio considering all stocks for selection offers increased performance in all aspects 

compared to the integrated long-only portfolio, for the largest third the improvement is not as 

unanimous. However, both long-short portfolios, using the whole sample and the subsample 

prove that there is indeed a significant value and momentum premium present in Nordic markets 

during the observation period.  

 

Table 10: Results of the Long-Short Integrated Portfolio 

Long - Short Integrated Portfolio 

  Value and Winners Growth and Losers 
Value and 

Winners - Growth 
and Losers 

Monthly Excess Return 1,52 % -0,53 % 2,05 % 

Monthly Alpha 1,05 % 
(2,45) ** 

-1,15 % 
(2,55) ** 

2,19 % 
(4,66) *** 

Annual Excess Return 18,18 % -6,36 % 24,55 % 

St. Dev. 31,60 % 37,00 % 27,49 % 

Sharpe Ratio 0,575 -0,172 0,893 

Max. Drawdown -44,10 % -60,61 % -40,87 % 

Portfolio Beta 0,587 0,775 -0,188 
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Table 11: Results of the Long-Short Integrated Portfolio for the Largest Third of Firms 

Long - Short Integrated Portfolio (Top Third in Market Capitalization) 

  Value and Winners Growth and Losers 

Value and 
Winners - 

Growth and 
Losers 

Monthly Excess Return 1,48 % 0,29 % 1,20 % 

Monthly Alpha 0,96 % 
(2,95) *** 

-0,22 % 
(-0,48) 

1,18 % 
(2,80) *** 

Annual Excess Return 17,81 % 3,45 % 14,36 % 

St. Dev. 29,36 % 33,83 % 23,88 % 

Sharpe Ratio 0,607 0,102 0,601 

Max. Drawdown -42,15 % -61,57 % -42,91 % 

Portfolio Beta 0,660 0,638 0,022 

 

4.2.2  Mixing value – momentum 

The equally weighted portfolios constructed using the mixing method consists of the long-short 

single factor portfolios introduced in chapters 4.1.1 and 4.1.2. The results of the mixed portfolios 

are presented below in Tables 12 and 13. For the mixed portfolio using the whole stock universe 

as a sample, the performance of the momentum portfolio diminishes the monthly excess returns 

and the monthly alpha of the combined portfolio in comparison to the pure value portfolio. The 

returns are still significantly positive with it being 1,45% monthly and an alpha value of 1,55%. 

The largest improvement offered by the mixing method is apparent in the volatility and 

maximum drawdown of the portfolio. The mixed portfolio’s volatility approximately halves 

from the value and momentum portfolios and the maximum drawdown is only -17,55%, when 

for the value portfolio the maximum drawdown is a massive -90,66%. The improvement in the 

portfolio’s Sharpe ratio is also noteworthy, with the portfolio achieving a Sharpe ratio of 1,130.  
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Table 12: Results of the Mixed Portfolio 

Mixed Portfolios (Equal Weights) 

  Value - Growth Winners - Losers 50/50 

Monthly Excess Return 1,81 % 1,08 % 1,45 % 

Monthly Alpha 1,96 % 
(3,40) *** 

1,15 % 
(2,35) *** 

1,55 % 
(5,98) 
*** 

Annual Excess Return 21,76 % 13,01 % 17,39 % 

St. Dev. 33,18 % 27,72 % 15,38 % 

Sharpe Ratio 0,656 0,469 1,130 

Max. Drawdown -90,66 % -52,97 % -17,75 % 

Portfolio Beta -0,181 -0,079 -0,130 

 

The mixed portfolio using the largest third of stocks by market capitalization as a sample follows 

a similar pattern as the portfolio using the whole sample. The monthly returns and alpha for the 

mixed portfolio are lower than for the pure value portfolio. The mixed portfolio possesses an 

excess return and alpha of 1,06% in a month, trailing the value portfolio’s performance 

measured on returns and alpha. The mixing method enables the portfolio to obtain a higher 

Sharpe ratio of 0,841 and an extremely low maximum drawdown of -5,78% paired with a lower 

standard deviation. As the case was with the portfolio using the whole sample, the overall 

performance of the mixed portfolio can be determined to outperform the single factor portfolios 

due to significant improvements in the risk measures, even though the portfolio is not able to 

reach the level of returns and alpha of the pure value portfolio.  
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Table 13: Results of the Mixed Portfolio for the Largest Third of Firms 

Mixed Portfolios (Equal Weights, Top Third in Market Capitalization) 

  Value - Growth Winners - Losers 50/50 

Monthly Excess Return 1,57 % 0,55 % 1,06 % 

Monthly Alpha 1,60 % 
(2,92) *** 

0,51 % 
(0,87) 

1,06 % 
(3,95) 
*** 

Annual Excess Return 18,89 % 6,60 % 12,75 % 

St. Dev. 31,04 % 33,36 % 15,15 % 

Sharpe Ratio 0,609 0,198 0,841 

Max. Drawdown -60,83 % -62,83 % -5,78 % 

Portfolio Beta -0,029 0,045 0,008 

 

4.3  Comparison of performance  

Once again it must be noted that the results obtained from this study are hypothetical since it 

does not take transaction costs or possible short constraints into account. The stocks available 

for selection in the portfolios can be very small in market capitalization even after removing the 

smallest 10 % of stocks from the sample. The results from the study could be used as a basis in 

“real-life investing scenarios” but further screening of the sample should be beneficial. The 

exceptional returns of the formed portfolios are probably not as large or even possible due to 

the small size and relatively illiquid nature of the Nordic stock markets compared to larger and 

more established markets, leading to larger transaction costs and short selling restrictions.  

That being said, all of the long-short portfolios using the whole stock universe as a sample were 

able to beat the market portfolio by virtually every metric. The comparison between the 

portfolios’ results can be seen in Table 14. On terms of returns and alpha, the integrated long-

short portfolio performed the best. It has a monthly return of 2,05 %, the next highest being the 
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value portfolios 1,81 % in a month. The integrated portfolio has a monthly alpha of 2,19 % and 

it is once again followed by the long-short value portfolio which has an alpha of 1,96 % monthly. 

Table 14: Comparison of Portfolio Performance 

Comparison of Single and Multifactor Portfolios  

  Value - Growth Winners - Losers Integrated 
Long-Short 50/50 Market 

Monthly Excess Return 1,81 % 1,08 % 2,05 % 1,45 % 0,79 % 

Monthly Alpha 1,96 % (3,40) 
*** 

1,15 % (2,35) 
*** 

2,19 % (4,66) 
*** 

1,55 % 
(5,98)  
*** 

 

Annual Excess Return 21,76 % 13,01 % 24,55 % 17,39 % 9,48 % 

St. Dev. 33,18 % 27,72 % 27,49 % 15,38 % 34,61 % 

Sharpe Ratio 0,656 0,469 0,893 1,130 0,275 

Max. Drawdown -90,66 % -52,97 % -40,87 % -17,75 % -61,54 % 

Portfolio Beta -0,181 -0,079 0,188 -0,130 1,000 
 

However, the superior performance in returns and alpha of the integrated portfolio comes at the 

cost of increased volatility and maximum drawdown compared to the mixed long-short 

portfolio. Measuring the portfolios by volatility and maximum drawdown, the mixed portfolio 

proved to be the best in class. The standard deviation of the mixed portfolio is significantly 

lower compared to every other portfolio in the comparison, having a value of 15,38 %, when 

the integrated portfolio has the next lowest volatility of 27,49 %. The significantly lower 

volatility of the mixed portfolio leads to it having the highest Sharpe ratio (1,130), even though 

it could not compete with some of the other portfolios in terms of returns and alpha. The decrease 

in the mixed portfolio’s standard deviation is caused by the negative correlation between value 

and momentum as previously presented in the correlation matrix. The integrated portfolio lacks 

the ability to decrease its volatility similarly to the mixed portfolio, although it has a lower 

standard deviation compared to the market portfolio and the single factor portfolios.  

The largest benefit of the multifactor portfolios over the single factor portfolio is apparent when 

observing the maximum drawdown values of each portfolio. By more extensive diversification, 
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the mixed portfolio is able to avoid large drawdowns that are present in the other portfolios. 

Even though the value portfolio could create better returns and alpha than the mixed portfolio, 

the drawdown of -90,66 % during the first year of the observation period would realistically 

have driven almost every investor away from the strategy. The value portfolio was able to 

bounce back at a fast rate during the next couple of years, when the growth stocks driving the 

dot-com bubble fell back to more reasonable prices. The value portfolio’s drawdown of -90,66 

% is also behind the mixed portfolios maximum drawdown. Hypothetically, excluding the 

absolute worst year from the sample, the mixed portfolio’s worst maximum drawdown is -6,56 

%, being an admirable figure over a long period with multiple turbulent years in Nordic stock 

markets.  

The cumulative performance of the two multifactor portfolios can be seen in Figure 3. Using 

the MSCI Nordic Countries Index’s value on 1.1.1999 as the starting value for the two 

portfolios, the integrated portfolio has been able to outperform the index and the mixed portfolio 

by a large margin. The mixed portfolio had an advantage over the integrated portfolio until 2017 

in terms of cumulative returns, but since then the integrated portfolio was able to constantly beat 

the mixed portfolio by a large margin.  

 

Figure 3: Cumulative Returns of the Integrated and Mixed Portfolios 
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4.4  Comparison of performance for the largest third of firms 

The subsample of the largest third of firms measured by market capitalization is a more 

reasonable representation of the Nordic stock markets for the average investor since it filters all 

the microcap and most of the other stocks considered as small on an international scale from the 

sample. The comparison of the portfolios constructed using the forementioned subsample can 

be seen in Table 15.  

For the largest third, the momentum portfolio could not beat the market, and is the worst 

performer in every studied measure. The long-short momentum portfolio is the only portfolio 

in the largest third not to achieve a statistically significant alpha. Its Sharpe ratio is also poor, 

being 0,198. Overall, it is the most comparable to the market portfolio in terms of returns but 

fails to provide any benefits over investing into the market.  

On the other hand, the long-short value portfolio had the highest returns and alpha amongst all 

the studied portfolios. However, the increased returns come at the cost of larger volatility and a 

more severe drawdown compared to the combination portfolios. Compared to the value portfolio 

using the whole stock universe, the monthly returns (1,57 %) and alpha (1,60 %) are lower, 

implying that the size factor is partly responsible for the presence of the value premium. 

However, the largest third also has a significant premium present, so it can be assumed that the 

value premium has been present in the Nordic markets during the observation period. For the 

momentum portfolios, only the portfolio using the whole stock universe had statistically 

significant returns, implying size to be the driving factor behind the premium.  
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Table 15: Comparison of Portfolio Performance for the Largest Third of Firms 

 Comparison of Single and Multifactor Portfolios (Top Third) 

  Value - Growth Winners - Losers Integrated 
Long-Short 50/50 Market 

Monthly Excess Return 1,57 % 0,55 % 1,20 % 1,06 % 0,79 % 

Monthly Alpha 1,60 % (2,92) 
*** 0,51 % (0,87) 

1,18 %  
(2,80) 
*** 

1,06 % 
(3,95) 
*** 

 

Annual Excess Return     9,48 % 

St. Dev. 31,04 % 33,36 % 23,88 % 15,15 % 34,61 % 

Sharpe Ratio 0,609 0,198 0,601 0,841 0,275 

Max. Drawdown -60,83 % -62,83 % -42,91 % -5,78 % -61,54 % 

Portfolio Beta -0,029 0,045 0,022 0,008 1,000 
 

As for the single factor portfolios formed from the largest third of companies, the phenomenon 

of diminishing returns and alpha is also present for the integrated and mixed multifactor 

portfolios. For the integrated portfolio, the monthly excess return drops to 1,20 % from 2,05 %, 

and the alpha to 1,18 % from 2,19 %, respectively. The mixed portfolio also suffers from lower 

returns and alpha for the largest third of companies, being 1,06 % for both measures. The 

volatility for neither of the combination portfolios does not decrease significantly for it to offset 

their lower returns. The Sharpe ratio for the integrated portfolio is 0,601 and it lags behind even 

the pure-play value portfolio. The mixed portfolio has the highest Sharpe ratio amongst its peers 

by a substantial margin. Its Sharpe ratio of 0,841 is heavily influenced by the negative 

correlation between the value and momentum stocks leading to lower volatility. The mixed 

portfolio for the largest third also has the smallest drawdown of 5,78 % amongst all the 

portfolios in the study.  

For the largest third of companies, the performance between the integrating and mixing method 

follow the same pattern as the portfolios using all companies. The integrating method once again 

offers better returns and alpha, but on risk-based measures the mixing method proves to be 

superior. However, for the top third the difference in the returns and alpha between the two 

combination portfolios is much narrower than for the portfolios using the whole stock universe. 
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That in addition to the substantially higher Sharpe ratio and better drawdown value makes the 

equal-weighted mixed portfolio a more attractive overall option for investors. The cumulative 

performance for the combination portfolios for the largest third of companies can be seen in 

Figure 4.  

 

Figure 4: Cumulative Returns of the Integrated and Mixed Portfolios for the Top Third 

The integrated portfolio has the potential to outperform the mixed portfolio by a relatively large 
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in its returns although it cannot reach the potential level of returns of the integrated portfolio. 

As the Figure shows, the cumulative returns for the highest third portfolios are much lower and 

thus more realistic than for the portfolios using the whole sample. 
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5  Conclusions 

The aim of this thesis was to study the performance of value, momentum, and size factor 

investing strategies, and if combining value and momentum into combination portfolios would 

improve the risk-adjusted performance further. To add on findings of previous academic 

literature, a period from 1999 to 2023 in the Nordic stock markets was chosen. As multifactor 

investing has recently gained popularity and it has had success as a strategy in the past, the topic 

is timelier than ever.  

The empirical research and the results obtained from it attempts to answer the three research 

questions were proposed in the first chapter to serve as the basis for the study. Previous academic 

literature on value and momentum premiums have provided evidence of their existence on an 

international scale (e.g. Rosenberg et al. 1985; Bird and Whittaker 2003; Asness et al. 2013; 

Cakici and Tan 2014). The first research question was formed in attempt to expand the findings 

of previous literature to a relatively unstudied region for a more current period.  

Question 1: Are stocks with low price-to-book ratios, and high momentum able to generate 

abnormal returns? 

The results show that there are value and momentum effects present in the Nordic markets 

between 1999 and 2023. Value investing has the capability of creating significant excess returns 

that cannot be fully explained by firm size. This applies for the long-only and long-short 

portfolios using utilizing value investing strategy. The returns for value investing decrease after 

accounting for size, implying that the value premium in Nordic markets is partly driven by the 

size effect. For the momentum strategy, the long-only and long-short strategies were able to 

generate abnormal returns. However, except for the long-short momentum portfolio the results 

were not statistically significant, making the existence of the momentum premium unclear.  

Previous studies surrounding multifactor combination portfolios have been relatively limited 

compared to the abundance of studies available for value and momentum investing. Previous 

literature has shown that portfolios can provide investors with increased diversification benefits 

and risk-adjusted performance by combining value and momentum by relatively simple methods 
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(e.g. Daniel and Titman, 1999; Asness et al. 2013; Fisher et al. 2016; Fitzgibbons et al. 2017; 

Grobys and Huhta-Halkola 2019). The second research question was formed to further study 

the integrating and mixing methods based on previous literature that have found success with 

them.  

Question 2: Does the integrating and mixing methods of multifactor portfolio construction 

increase portfolio performance? 

The results from this study show that the combination of value and momentum into one 

increases the Sharpe ratios and provide investors with better drawdown values and lower 

volatility, being in line with previous studies. Both studied methods had their own benefits with 

the integrating method having higher raw returns, whilst the risk-adjusted performance was 

better in the mixing method. With the integrating approach, investors can limit their exposure 

to a very limited group of stocks, whilst with the mixing approach investors can target a larger 

group of stocks and benefit from low or negative correlation, as the results of this study show. 

Overall, it can be noted that the mixing approach seems to offer better overall performance 

compared to the integrating approach in Nordic markets when there are no constraints for short 

selling, since it improves the risk-based measures on a larger scale than the integrating method 

improves returns.  

The final research question of this thesis was presented to tackle the small nature of the Nordic 

stock markets. There are several very small stocks listed on the Nordic markets with some 

having market capitalizations of under 10 million euros. To make the results more comparable 

to other studies covering more established and larger markets, the stock universe was divided 

into thirds by market capitalization and the highest third was studied separately. 

Question 3: Do abnormal returns exist outside the small market capitalization stock universe 

in single- and multifactor portfolios? 

The size effect of firms is partly the reason behind the abnormal returns. While the performance 

of portfolios is greater for the portfolios containing small stocks, it can be concluded that the 

abnormal returns are not completely based on the size effect. The largest third of firms have 

significant excess returns for the value strategy as well as the multifactor strategies. None of the 

four long-short portfolios containing only the top third can reach the level of returns containing 
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all stocks. If investors have the capability to freely buy and short all the small stocks included 

in the sample, they can achieve higher returns, since no constraints were placed on buying or 

short selling. 

Alongside no constraints for shorting, trading costs were not considered in this study. These are 

severe limitations for the study. The inclusion of trading costs would diminish the results gained 

from the study and possibly make the premiums disappear. In addition, the liquidity of some 

stocks is relatively poor in Nordic markets due to their size and international interest. Also, short 

selling in the Nordic markets is not available for all the stocks used in this study, so the results 

gained from the study are purely hypothetical. The results gained from this study could be viable 

for all types of investors interested in the Nordic markets but should be utilized cautiously due 

to the forementioned limitations.  

This thesis used very simple strategies for the portfolio construction. Price-to-book ratios were 

used to form value portfolios, whilst the momentum portfolio was formed using a stock’s past 

12 months performance as a measure. Additional research could be done using more 

sophisticated strategies for value and momentum. Instead of the widely used price-to-book ratio, 

additional and more modern value metrics could be used. For momentum, different forms could 

also be used e.g. 1-month or 3-month. In addition, different factors have gained popularity 

amongst investors in recent times and could be studied further especially in the Nordic markets. 

Profitability, different stock quality measures, and ESG could be applied to factor investing 

studies in future. Since the period for this study was 25 years ranging from 1999 to 2023, studies 

focusing on a shorter period such as 2020 onwards when COVID-19 and the wars around the 

world have had a huge impact on the stock markets could provide interesting results.  

Further research could focus on trading volume and what impact does the inclusion of trading 

costs have on the value and momentum premiums in international markets. A more critical 

limitation for selecting stocks into the short portfolio would also be beneficial in further studies 

to achieve results that are easier to implement in “real-life” scenarios. For the multifactor 

portfolio construction methods, applying different weights to the mixed portfolio based on the 

performance of single factor portfolios could increase the risk-adjusted performance even 

further. For the integrating approach, the method to identify stocks possessing both wanted 
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factors could be altered to achieve better returns. Finally, despite all the four stock markets of 

the Nordic countries in this study being relatively like each other, there are some differences 

amongst them. Instead of studying the Nordic markets as a combined market, future research 

could focus on each of the countries on a country-level and compare the results with each other. 

Similarly, the research could be expanded into different asset classes such as ETFs that have 

risen in popularity recently.  
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