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Abstract 
A lot of factor premiums have been found, but a lot of them have disappeared and reappeared again. 

There is no clear academic explanation for the cause of this. Most of the research is made on the US 

market, because it is the most developed market and only limited research is made on the European 

market. 

The purpose of this thesis is to test whether recent empirical data supports the existence of factor 

premiums on the European market. The six tested factors are Value, Size, Momentum, Investment, 

Profitability and Market beta, which are the factors which have the most solid empirical and 

theoretical foundation. The factors are tested by using the stocks included in the STOXX Europe 

600 Index. These stocks are sorted every month into deciles with respect to the individual factors. 

The factors are then constructed by going long in the most favourable decile and short in the least 

favourable decile for each factor. Then the stocks within the decile are equally weighted. This 

sorting is done for the 180 months from January 2002 to December 2016. 

All factors returned on average a positive monthly premium. The factor premiums vary between 

0.13% to 1.81% for the quality factors “High Profitability” and “Size” respectively. The factor 

premiums are found to be very dependent on the different phases of the economic cycle. Only the 

Size factor has positive premiums all around the economic cycle. For protection against recession, 

the High Profitability factor has proved to be the best hedge, despite the low overall premium. Some 

of the factors are proven to make industry bets by overweighting some industries. These bets are 

estimated and found to be too small to affect the overall findings of the premiums. Overall the 

factors don’t seem to be robust, but some factors more than others. Finally, the trading costs due to 

the turnover within the deciles are calculated. The highest monthly costs are within the Momentum 

and the Market beta factor, which reduce the premium by 0.20%. Therefore these costs are crucial 

for the factor premiums when the strategies are carried out in practice.   
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1. Introduction  

Risk factor investing
1
 is not a new phenomenon. It started back in the 1960s with the CAPM-model 

invented by William Sharp (1964), John Lintner (1965) and Jan Mossin (1966). Risk factor 

investing in particular has gained a lot of attention since Fama and French published their paper 

“Common risk factors in the returns on stocks and bonds” (Fama & French, 1993). In fact, Harvey, 

Liu and Zhu (2016) found that 316 factors have been tested to explain the cross-section of expected 

returns and, like John Cochrane, they also use the phrase “a zoo of new factors”.  

Risk factor investing is broadly acknowledged by both academics and practitioners. This is due to 

numerous studies across different periods in time and different geographical areas, which have 

shown abnormal returns for factor investing. Most of the research is on the US stock market, which 

is because the stock market in the US is the largest and most widespread sample globally. Therefore 

the research on the existence of premiums of non-US markets is far from exhausted. Hence this 

thesis will look at the factor premiums on the European market by using recent empirical data from 

the stocks included by the STOXX Europe 600 Index. 

The reason for the popularity of risk factor investing among academia is the attempt to explain the 

cross-section of expected returns, but for practitioners the popularity is due to portfolio managers’ 

search for profitable long-term investment opportunities. For academia, the appearance of these 

numerous risk premiums makes the foundation for a vigorous debate about the validity and possible 

explanations for the premiums. Academia has not yet reached a consensus of whether the 

explanations are risk-or behavioural-based. This thesis will describe the different explanations and 

later analyse whether classical risk measures are able to explain the premiums of risk factor 

investing. 

This thesis focuses on the Value, Size, Momentum, Investment, Profitability and Market beta factor, 

which are the factors that have the most solid theoretical and empirical foundation. Among others, 

these are also the factors which Lyxor Asset management has pointed out as the most important 

factors (Roncalli, 2014). The findings of the premiums will be analysed and compared with other 

findings and studied in different manners with respect to robustness. 

                                                 
1
 Risk factor investing and factor investing will be used in interchangeably. 
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1.1. Thesis statement  

The overall research question of this Master thesis is: 

 

"Does recent empirical data support the existence of factor premiums on the European market?" 

 

 

The overall research question does thereby studies recent empirical data to see whether factor 

premiums exist on the European market. For further examination of this research question, the 

following sub-questions are explored: 

 

1. Do the factors contain additional risk, measured by classical risk measures? 

2. Are the factor premiums robust? Across the following: 

a. Time 

b. The economic cycle 

c. Seasons 

d. Geographical areas 

e. Stocks market capitalization 

3. Do the factors make industry bets and do these affect the size of the premiums? 

4. How do trading costs affect the premiums? 

 

These sub-questions are important for the thesis to further analyse the factor premiums in depth. 

The thesis thereby has the possibility to explore the composition of the factors and the performance 

in different aspects. The research questions are intended to help the institutional investor by 

clarifying how factor investing is performing on the European market. The focus is on the 

institutional investors due to the usage of long short strategies, which is not suited for private 

investors. Furthermore, the investment horizon is often long-term, which institutional investors 

often pursue. 
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1.2. Thesis structure 

Figure  1.1 provides an overview of how the different sections help in answering the research 

question presented in section  1.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 1.1 - Thesis structure. Source: own figure 

"Does recent empirical data support 

the existence of factor premiums on the 

European market?" 

 

1. Introduction.  

 

2. Theory. 

 

3. Data. 

 

4. Empirical study of the 

European stock market. 

 

5. Factor robustness. 

 

6. Conclusion. 

 

Section 1: Presents the motivation and the 

purpose of this thesis. 

Section 2: The relevant theoretical 

foundation of factor investing is introduced 

and the different explanations for the factors 

are discussed. 

Section 3: Describes the data and general 

methods used throughout the thesis. 

Furthermore possible biases within the data 

are discussed. 

Section 4: The key findings and different 

characteristics of the factors are presented. 

Also some results of interdependency are 

presented. 

Section 5: To see whether the results are 

robust, the factors are tested across different 

splits and when testing the factors industry 

distribution. 

Section 6: Is summing up the central results 

for the thesis as a whole. 

Section 7: The delimitations made in the 

introduction will be elaborated upon in this 

section.  

 

 

7. Discussion. 
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1.3. Delimitation 

Due to the scope and size of this thesis, the following delimitations have been made:  

This thesis will focus on the performance of the individual factor and will not try to combine the 

risk factors and thereby form a multifactor model. The thesis will, however, relate the different 

factor premiums by looking at their correlation and using these as recommendations for combining 

different factors. Furthermore, the risk factor premiums calculated in this thesis are not corrected for 

interdependencies between the factors, which from the literature are known to exist. This is due to 

the unsuitable step-wise sorting procedure related to the number of factors tested. The 

interdependency is touched upon in section  4.2, where one of the most well-known 

interdependencies is also tested, to get an idea of the profundity of the interdependency.  

Additionally it isn’t the purpose of this thesis to correct for possible shortcomings of the factors, but 

to highlight these when relevant. This is also why this thesis doesn’t correct for possible industry 

bets. Though risk factor premiums have been proved within several different asset classes, this 

thesis will only consider stocks. This is due to the scope and the prioritizing of depth instead of 

broadness in the thesis. Only one type of sorting will be tested because it isn’t the scope of the thesis 

to test which type of sorting of the stocks will return the highest premium. This is also due to the 

limitless possible ways of sorting, and the fact that this would just blur the focus of the finding of 

the risk factor premiums. The scope of the thesis is to clarify the existence of risk factor premiums 

by using only one key indicator for every factor - the one which has the most solid foundation - and 

not to test many different key indicators within different factors. Shorting restrictions are only 

related to factor investing on a theoretical level and are not accounted for in the empirical analysis. 

In practice it is very likely that some of the stocks in the sample are impossible to short, but for 

simplicity this is not accounted for. Furthermore only active management of factor investing is 

considered and not passive management. Active management is understood as choosing one’s own 

trading rules and not passive indices which mimic the factor. Thereby it is not active in the form that 

Winther and Steenstrup (2015) present, where active management sorts out stocks which have a fair 

low price; they have demonstrated that institutional investors in particular could benefit from this. 

Further specific delimitations, such as the weighting of the stocks within the portfolios, will be 

presented in the relevant sections. 
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2. Theory and factor literature review 

This section presents which type of investment factor investing is, and what it implies. Furthermore 

it presents the history of factor investing and a literature review of the factor. The review will only 

include the first finding of the factors and the most recent findings. The section  2.5 on APT models 

is included to show how academia searches for new factors and validates them. 

 

2.1. Equity investing  

As Lasse Pedersen (2015) suggested, equity investing can be divided into three types of strategies: 

Discretionary equity, Dedicated short bias and Quantitative equity. Smart beta (factor) investing 

belongs within the category Quantitative equity which, in contrast to Discretionary equity, trades 

systematically on predefined rules. This model-driven Quantitative equity investing strategy has the 

disadvantage that no situation-specific trading rules can be incorporated and no soft information
2
 is 

taken into account. The advantages are that the strategy can be applied to a wide range of stocks and 

thereby a significant diversification is obtained. Additionally, behavioural biases are prevented and 

the strategy can be back-tested. Quantitative investing can again be split up into three types: 

Fundamental quantitative investing, Statistical arbitrage and High-frequency trading. The rules 

which the analysed factors use as strategy are within the fundamental quantitative investing. A lot of 

the information used for Fundamental quantitative investing is the same as for Discretionary equity, 

but instead the trading rules are set up in a model. 

Often the Fundamental quantitative investor tries to be market neutral, by being long and short 

equal amounts of cash, but this is only true for long and short portfolios with equal amounts of risk. 

So to be strictly market neutral, the investor needs to balance the market beta too. The return the 

investors will then earn is market neutral and is therefore not influenced by the state of the 

economy. Therefore the investors are very focused about the CAPM-alpha of their investment, 

because the cost of investing in these factors is often way beyond the cost of gaining market 

exposure. The alpha is therefore a measure of the additional premium above the market exposure. 

Overall, if investors are faced by shorting restrictions, they cannot make their returns market 

neutral.  

                                                 
2
 Also known as human judgment. 
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Normally the investors which use Smart beta as a part of their portfolio are institutional investors 

such as Pension funds, Mutual funds and Hedge funds; the Hedge funds are less regulated than the 

others. Since factor investing requires trading a lot of stocks, it makes it unsuitable for private and 

small investors to trade on these strategies, as the amount traded needs to be of a certain size for the 

strategy to be profitable when including trading costs. One way a private investor can get exposure 

to a factor is by buying an index which mimics the desired factor. 

 

2.2. Shorting 

To make a long short factor strategy, shorting is necessarily. The advantages of shorting are the 

possibility of making a profit from price drops, and putting a downward price pressure on the stock. 

Additionally, shorting gives the possibility of making market neutral investments and shorting 

increases the market liquidity. The challenge with shorting is that many investors are constrained on 

their short positions and shorting is often very costly to implement in practice. It’s costly to short a 

stock, because the borrower should pay cash as collateral plus an additional margin requirement. On 

top of this, a rebate rate
3
 is paid.  

Shorting also has a potential risk in the form of “recall risk”, which is the risk that the lender won’t 

want to roll over the loan. Another risk is that a “short squeeze” occurs, which it does when many 

short sellers are forced to close their positions at the same time; this pushes up the price of the stock. 

As the stock price increases, more short-sellers are forced to close their positions due to increasing 

margin calls. Thereby a “short squeeze” can be very costly, as the short-seller loses money from 

price increases. Factor investing is often looked at as a zero dollar position, because the long and 

short positions cancel out, but many investors are only able to exploit the long position of the 

factors. Thereby the long only investors are not able to exploit the underperforming stocks defined 

by the individual factor. In Europe, short selling is generally allowed, but since the financial crisis in 

2008 a lot of countries have taken actions to ban or suspend short selling, and in 2012 the EU made 

a general regulation on this area
4
. 

                                                 
3
 Interest rate paid on cash as a loan fee. 

4
 www.ec.europa.eu. 
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2.3. The efficiently inefficient market  

To investigate the performance of smart beta investing, it is necessary to understand the market 

where securities are traded.  One of the most essential questions in finance is whether the market is 

efficient or not. Eugene Fama formulated an efficient market as: “A market in which prices always 

‘fully reflect’ available information is called ‘efficient’” (Fama, 1970, p. 383). When the market is 

efficient, the price of a security always reflects the fundamental value of the security and it is 

thereby not possible to beat the market from a trading strategy which solely trades on information.   

With inspiration from Harry Roberts, Fama furthermore categorized market efficiency within three 

subsets of relevant information: 1) Weak form - all historical information is reflected in prices, 2) 

Semi-strong form - all publicly available information is reflected in prices, and 3) Strong form - 

prices are expected to reflect all information, which also includes non-public, private and insider 

information. Fama is a strong believer of the efficient market and also found support for an efficient 

market, at least in the weak form (Fama, 1970). The problem when testing the market for efficiency 

is the classical joint hypothesis problem, so if efficiency is rejected it could be because it is 

inefficient or the wrong equilibrium model is used. 

That the market is efficient would imply that when new information is revealed, the price would 

immediately react to this information and thereby be in line with the fundamental value as before 

the new information was revealed. If the market is efficient in strong form, it would imply that no 

one would collect information and trade actively because no premium is to be earned, since all 

information is already priced. Then if no one collects and trades actively on that information in the 

first place, the market cannot be completely efficient. Therefore, the degree of inefficiency can 

partly be explained by the level of active management required to reveal the information. 

Shiller believes in the contradiction that when the prices deviate from the fundamentals it is due to 

irrational investors. Shiller express his doubt about the efficient market theory as “for these 

theoretical models to have any relevance to the stock market, it must somehow be the case that a 

smaller element of ‘smart money’ or the ‘marginal trader’ can offset the foolishness of many 

investors and make the markets efficient” (Shiller, 2003, p. 96). 



Copenhagen Business School  Master thesis 

Handelshøjskolen 

2017 

 

Page 11 of 96 

 

If the market was dominated by “foolish” investors it would be natural to believe that it would be 

easy to beat the market, as Pedersen (2015) argues. Therefore, Pedersen further concludes that the 

markets must be efficiently inefficient, such that prices reflect the fundamental value, but still retain 

some extra information and thereby profit to gain from active investing.  

The question of whether the market is efficient or not has consequences for the explanation of the 

factor premiums. If the market is efficient, the explanation of the factor premiums should be related 

to the risk-based explanation
5
, and if it’s not, it must be the behavioural explanation that holds. 

 

2.4. One-factor models (CAPM) 

The most well-founded one-factor model is the Capital Asset Pricing Model (CAPM); the founder 

of the model is the 1990 Nobel Prize winner in Economics, Harry Markowitz, and his mean-

variance analysis. His model is the most well-known model used to investigate mean-variance 

analysis and to determine an optimal portfolio over a given time horizon (Markowitz, 1952). The 

CAPM model assumes that all the covariation in stock returns can be explained by one common 

factor, which is the market index. In general, the one-factor model undertakes that the return of 

stock i over a given period of time can be described as: 

Equation 1 

𝑟𝑖 = 𝐸[𝑟𝑖] + 𝛽𝑖𝑚 + 𝑒𝑖  , 𝑖 = 1,2, … , 𝑁, 6 

In the equation, m is the common factor affecting all returns, except for returns with a beta of 0, and 

for CAPM the m is the market index. The 𝑒𝑖 is the firm-specific risk and by construction has a zero-

mean. So the one-factor model shows us that the return of asset i is expressed by the expected return 

of asset i, plus a sensitivity to a common factor m and some firm-specific risk 𝑒𝑖.  

  

                                                 
5
 Risk-based and behavioral-based explanations are explained later in section  4.1. 

6
 Bodie, Kane, & Marcus, 2014, p. 258. 
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The CAPM came out 12 years after Markowitz paper “Portfolio Selection” by William Sharp 

(1964), John Lintner (1965) and Jan Mossin (1966). The CAPM equation: 

Equation 2 

𝐸[𝑅𝑖] = 𝑟𝑖 = 𝑟𝑓 + 𝛽𝑖(𝐸[𝑅𝑚𝑘𝑡] − 𝑟𝑓) 

The assumption of the CAPM equation is that the investors are rational mean-variance optimizers, 

have a single period horizon and have homogeneous expectations. The assumptions for the market 

are that all assets are publicly held and traded, a risk-free rate exists, all information is publicly 

available, and there are no taxes and no transaction costs. The implication of the CAPM is that the 

market portfolio is efficient because all investors hold efficient portfolios and the sum of all 

investors must then hold the market. 

Furthermore, the model gives the relation that the beta is proportional to the return and is often 

expressed by the security market line (SML) (Bodie, Kane, & Marcus, 2014, pp. 301-304). 

According to CAPM, positive alpha stocks which lie above the SML are overpriced, and negative 

alpha stocks are under-priced, but for the CAPM to hold, all stocks must lie on the SML. Black, 

Jensen and Scholes (1972) tested the CAPM and found that the model didn’t hold and it could 

indicate that risks other than the market risk affect the stock return. 

For this thesis the CAPM would imply that the only risk premium was the market beta. Thereby the 

six factors tested in this thesis should not perform a positive factor premium. 
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2.5. APT and the search for other factors  

Despite the academic acknowledgement of CAPM, its strict assumptions and the empirical studies’ 

rejections of the model have led researchers such as Stephen A. Ross to develop the Arbitrage 

Pricing Theory APT (1976). APT has the assumptions
7
: 

1. Returns are described by the j-factor model (X.X). 

2. Investors can trade a sufficient number of securities to diversify away all idiosyncratic risk. 

3. Prices are set so that no arbitrage opportunities exist. 

One of the strengths of APT over CAPM is the theorem 2 in Ross (1976), that not all investors need 

to be mean-variance optimizers for the model to hold. However, the main assumption of APT is the 

Law of One Price, which assesses the assumption that if arbitrage opportunities arise, the few 

existing mean-variance optimizers will explore this arbitrage and it will disappear. Another 

distinction from the CAPM is that APT suggests that the return of a stock is related to one or several 

risk factors.  

The equation for the model is: 

Equation 3 

𝑅𝑖 = 𝐸(𝑅𝑖) + 𝛽𝑖1𝐹1 + 𝛽𝑖2𝐹2 + 𝛽𝑖3𝐹3 + ⋯ + 𝛽𝑖𝑗𝐹𝑗 + 𝑒𝑖  8 

The sensitivity to the factor F is noted by the beta and the idiosyncratic risk is noted e. The risk 

factors should be a systematic risk factor which thereby affects all stocks, but the problem is that no 

such factors are given exogenously. Factors can be backed out by the statistical method Principal 

Component Analysis (PCA) or chosen macro variables that are expected to affect expected returns. 

The PCA method suffers from a lack of economic foundation, but works well in sample, where the 

usage of macro variables has a deeper economic foundation. The third and dominant approach to 

determine such a factor is by making a risk factor mimicking portfolio by choosing stocks with 

specific firm characteristics. The most well-known multifactor model is the Fama and French three-

factor model, which has the factors Market, SMB and HML.  

                                                 
7
 Munk, 2015, p. 303. 

8
 Generalized version of the multifactor APT with j factor portfolios from Bodie, Kane, & Marcus (2014, p. 338). 
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The last two factors are factor mimicking for yet-unknown risk factors, but Fama and French have 

themselves pointed out that “the factors are just diversified portfolios that provide different 

combinations of exposures to the unknown state variables” (Fama & French, 2015, p. 3)
9
. In the 

attempt to create a model which explains the cross-section variance of expected return, Fama and 

French recently added two additional factors: investment and profitability. They found that this five-

factor model was capable of explaining between 71% and 94% of these returns (Fama & French, 

2015, p. 17). The five-factor model equation is expressed as: 

Equation 4 

𝑅𝑖𝑡 − 𝑅𝐹𝑡 = 𝛼𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 𝑒𝑖𝑡 

The 𝑏𝑖 , 𝑠𝑖, ℎ𝑖 , 𝑟𝑖, 𝑐𝑖 is the factor loadings and (𝑅𝑀𝑡 − 𝑅𝐹𝑡), 𝑆𝑀𝐵𝑡, 𝐻𝑀𝐿𝑡, 𝑅𝑀𝑊𝑡, 𝐶𝑀𝐴𝑡 is the risk 

premiums and the 𝛼𝑖 and the 𝑒𝑖𝑡 are the intercept and the idiosyncratic risk. The fact that these 

factors are put together in one model should mean that the factors included do not contain the same 

systematic risk.  These factors are, as previously described, far from the only factors investigated. In 

fact, 316 factors have been tested in academia, but only a few of these factors have reached 

explanatory power and economic foundation. In academia there is still a lot of debate regarding 

which factors exist and what fundamental variables they are a proxy for, or whether it is all due to 

irrational behaviour by investors. 

  

                                                 
9
 Further described in section  4.1. 
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2.6. The six risk factors 

This section is a literature review and, the six chosen factors with the most solid theoretical and 

empirical foundation are explained. For all factors, two types of explanations exist: the risk based 

and the behavioural. In relation to the efficient market, the markets are only efficient if a risk-based 

explanation exists for all the factors. 

 

2.6.1. High value investing (HML) 

The High minus Low factor was found by Fama and French (1993) in their search for common risk 

factors for stocks and bonds in light of the lack of explanation power of the market beta. In their 

search for such factors they took a starting point in the fundamental drivers for stock return and 

found that book-to-market equity is a good proxy for the fundamental driver earning performance. 

Historically they found that stocks with a high BE/ME ratio tend to have low earnings, and low 

BE/ME ratios tend to have high earnings.  

The ratio is calculated as: 

Equation 5 

𝐵𝐸

𝑀𝐸
=

𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑒𝑞𝑢𝑖𝑡𝑦

𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑒𝑞𝑢𝑖𝑡𝑦
 

Fama and French formed the HML factor by ranking the stocks BE/ME ratio on the most recent 

month and sorting them into three groups by using the 30% and 70% quantile as breakpoints. 

Thereby the stocks with 30% highest ratio and 30% lowest ratio are split up in portfolios called 

value and growth portfolios respectively. The middle 40% are assigned to a portfolio called neutral. 

Every month the value and growth portfolio are individually value-weighted according to their start 

month market capitalization. The two portfolio returns are calculated for the following month and 

the HML factor premium is a combined portfolio that is long in the value portfolio and short the 

growth portfolio. The factor is often called value investing because the factor goes long in value 

stocks. 
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Explanations 

Lakonishok, Shleifer, and Vishny (1994), Hou, Xue, and  Zhang (2014) and Fama and French 

(1993) have all found that value stocks outperform growth stocks on the US market. Academia has, 

however, not agreed upon how the HML premium is explained, but many within academia have 

tried to explain why the HML factor matters for equity returns.  

Fama and French have argued that the factor premium clearly is due to a risk premium. The risk 

based explanation by Fama and French (1993) argues that the risk premium is due to the fact that 

value stocks are relatively distressed compared to growth stocks. This distress can be explained by 

the sensitivity to the macroeconomic state of the economy, where value stocks are pro-cyclical and 

growth stocks are non-cyclical. 

Cochrane agrees with this view and adds that “This observation suggests a natural interpretation of 

the value premium: In the event of a credit crunch, liquidity crunch, or flight to quality, stocks in 

financial distress will do very badly…” (Cochrane, 1999, p. 41). Furthermore, the investors also 

require an extra premium because it’s precisely in financial distress that investors want to cash in.  

Other value-investing strategies have also been proven to perform a significant return; some of these 

are C/P and C/P-GS
10

 tested by Lakonishok, Shleifer, and Vishny (1994). They found that the 

original value factor BE/ME was outperformed by the other factors C/P and C/P-GS. So BE/ME is 

not the only value strategy that historically has shown significant premiums.  

 

Fama and French show in their test that after the portfolio formation, the market makes an unbiased 

estimate of the future earnings growth (Fama & French, 1995). Thereby they reject the behavioural 

explanation presented by Lakonishok, Shleifer, and Vishny (1994). 

They argue for such a behavioural explanation which they have described as “market participants 

appear to have consistently overestimated future growth rates of glamour stocks relative to value 

stocks” (Lakonishok, Shleifer, & Vishny, 1994, p. 1574). This means that investors get overexcited 

by growth stocks, which historically have performed well, and biased, use this information to 

estimate future earnings; this makes the investors buy them up so they get overvalued.  

                                                 
10

 C/P is Cash flow above the market value of Equity and the factor is calculated as the difference in the high C/P and 

the low C/P. C/P-GS is where the difference in the return of high growth sales stocks minus low growth sales stocks are 

subtracted from the C/P. 
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For value stocks the opposite is the case, and they get undervalued because value stocks have 

performed purely before portfolio formation, which investors use to estimate future earnings. In 

short, the factor premium is caused by irrational pricing by investors.  

Daniel and Titman (1997) also found that the HML premium is not a compensation for risk, but 

uses the agency explanation like Lakonishok, Shleifer, and Vishny (1992). This explanation argues 

that the premium exists because growth stocks are more attractive, “because these are easier to 

justify towards sponsors” (Daniel & Titman, Evidence on the Characteristics of Cross Sectional 

Variation in Stock Returns, 1997, s. 30). 

 

2.6.2. Size investing (SMB)  

The first to observe that firms with a small market capitalization (cap.) have a higher risk adjusted 

return than large market capitalization firms was Banz (1981). This was also proved by Fama and 

French (1993) to be related to stock returns
11

. Fama and French formed the size factor by ranking 

the stocks according to their market capitalization
12

 and formed two portfolios by using the median 

as split point, so that all stocks are either assigned to the small cap. or big cap. portfolio. Within the 

individual small and big stocks portfolio, the stocks are given value-weighted weights. Thereby the 

returns of the two portfolios are calculated and the premium of the SMB factor is obtained by going 

long in the small cap. stocks and short in the large cap. stocks. 

 

Explanations  

In general, no explicit explanation has been given for the size factor, but many within academia 

have tried to come up with one. Banz (1981) was cautious using the theory of mergers, where the 

larger firms are able to pay an additional premium for the small firms, due to the lower discount rate 

by larger firms. He has no further comments to back up this explanation. Fama and French (1993) 

claim that SMB, like HML, is related to an economic state variable and have therefore included 

SMB as the third factor in the three factor Fama-French model for explaining stock returns.  

                                                 
11

 Size is related to the market capitalization of the company. 
12

 Market capitalization is measured as the number of outstanding shares times the stock price. 
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They describe the SMB factor contribution like this: “SMB, the mimicking return for the size factor, 

clearly captures shared variation in stock returns that is missed by the market and by HML” (Fama 

& French, 1993, s. 21). Liew and Vassalou (2000) find the risk-based explanation of Fama and 

French likely and plausible. They do this by their evidence that SMB (and HML) are significantly 

positively correlated to future GDP growth and that this information is independent of the market 

factor. 

 

Chan and Chen (1991) found that small firms tend to be small because they are inefficiently run and 

have larger proportions of leverage than large firms. Therefore they argue that “…small firms tend 

to be riskier than large firms, and the risk of the smaller firms is not likely to be captured by a 

market index heavily weighted toward large firms” (Chan & Chen, 1991, p. 1483). This implies that 

small stocks are riskier due to financial distress cost. Dichev (1999) explored this explanation and 

tested if bankruptcy risk could explain the SMB premium, but he concluded that the bankruptcy risk 

is unlikely to justify the higher return rewarded to small firms. 

 

Van Dijk (2011) elaborates on the SMB premium explanations and also touches upon liquidity as a 

possible explanation. This is due to the fact that transaction costs are higher for small stocks and the 

risk that the investor could not trade the optimal number of the stocks. Therefore the investors 

should be compensated for these costs. The liquidity-based explanation has not reached an explicit 

justification for the SMB premium.  

 

Behavioural explanations for SMB are often the same as for HML, when it comes to the explanation 

that investors overprice large stocks and trade on behalf of their preferences. One explanation that is 

especially directed against the SMB premium is the insufficient information explanation. This is 

described by Banz (1981) and takes its foundation in the hypothesis that the amount of information 

available is proportional to the size of the firm. Therefore some investors may find that they are left 

with an insufficient amount of information to estimate the true return distribution and therefore the 

return is higher for the undesirable stocks. Banz again pointed out that the results are just 

conjectures.  
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2.6.3. Momentum investing (MOM) 

The trend-following strategy “time series momentum” is an anomaly that historically has shown to 

improve future returns. At first, the focus was within equities where Jagadeesh and Titman (1993) 

demonstrated the performance; later Asness, Moskowitz and Pedersen (2013) showed momentum 

premiums within many different asset classes. Jagadeesh and Titman (1993) describe their findings 

as “Trading strategies that buy past winners and sell past losers realize significant abnormal 

returns over the 1965 to 1989 period” (p. 89).  

 

Jagadeesh and Titman (1993) calculated the premiums by forming long-short portfolios of the 

recent k month winners and losers and holding these for j months. They found that the different 

combinations of k and j were all yielding significant returns. Despite different findings, the most 

common measure of the MOM factor is found by calculating the past 12 month’s cumulative return 

excluding the most recent month and holding it the next month (Asness, Moskowitz, & Pedersen, 

2013). When log return is used, the cumulative return is calculated as follows: 

Equation 6 

𝑟𝑡,𝑡+𝑛Δ𝑡
𝑙𝑜𝑔

= 𝑟𝑡,𝑡+Δ𝑡
𝑙𝑜𝑔

+ 𝑟𝑡,𝑡+2Δ𝑡
𝑙𝑜𝑔

+ ⋯ + 𝑟𝑡+(𝑛−1)Δ𝑡,𝑡+𝑛Δ𝑡
𝑙𝑜𝑔

 

Then the stocks are ranked according to their cumulative return over the past 12 months excluding 

the most recent month and sorted into three equal groups. The groups are high, middle and low; 

each stock in their respective portfolio is given individual value weight according to their market 

capitalization start month. 

The exclusion of the most recent month is due to negative first-order serial correlation and positive 

higher-order serial correlation, and thereby short-term reversal discussed by Jegadeesh (1990) and 

Moskowitz and Grinblatt (1999). Kaul and Nimalendran (1990) has found that the bid-ask spread 

and thereby some liquidity effect is able to explain some of the reversal in stock returns. 
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Explanation 

Jagadeesh and Titman (1993) tried to explain the MOM factor by exposure to market risk and 

calculated the beta of their momentum deciles, but the results showed that the beta of the MOM 

factor (winners minus losers) was -0.08 and thereby not the reason for the premium of the factor (p. 

73). 

 

The economic rationale behind the MOM factor has been greatly debated in academia because no 

obvious risk can be attributed to the factor. Daniel and Moskowitz (2016) came up with a crash risk 

explanation which states that, in bear markets, the expected return of past losers is very high and 

when the market turns around these losers experience strong gains, which the MOM factor is 

shorting. The problem is that it does not apply correspondingly to winners during bull markets, so 

they advocate that the premium is due to momentum crashes. Daniel and Moskowitz also refer to 

this as an option-like feature.  

 

Hurst, Ooi and Pedersen (2013, pp. 5-7) have gathered a model which, among others, uses De Bond 

and Thaler’s (1985) findings and explains the factor from an irrational human behavioural point of 

view. The model is a three step model: 1) underreaction to information, 2) delayed overreaction, and 

3) reversal to fundamentals. The initial underreaction is caused by different tendencies: 

 

 Anchor-and-insufficient-adjustment: Investors anchor their view to historical data and 

therefore react insufficiently to new information. 

 The disposition effect: Investors tend to realize gains faster and tend to avoid realizing 

losses. This makes a downward price pressure, which slows down the price adjustment to 

positive news. 

 Non-profit-seeking activities: Not all activities in finance are profit-seeking, e.g. some 

investors want to have a 60/40 portfolio of stocks and bonds; if the stocks increase in value, 

the investor has to sell some stocks to hold the 60/40 portfolio. Thereby such a strategy also 

puts a downward price pressure on positive news. 

 Frictions and slow moving capital: Some investors just have a delayed response to the 

positive news and some are just hit by market frictions. 
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These behavioural tendencies are all responsible for the slow incorporation of the positive news, and 

thereby the underreaction. Afterwards, the delayed overreaction can often cause the price to exceed 

the fundamentals. The overreaction is mainly caused by the following: 

 Herding and feedback trading: Some investors jump on the bandwagon when they have 

seen the stock increase over a certain time period. This makes an upward price pressure on 

the stock. 

 Confirmation bias and representativeness: Investors often use past performance as a 

representative for future performance, which can cause the money to flow from the stocks 

that recently had a pure performance, towards those who had recently had a strong 

performance.  

 Fund flows and risk management: money is moved away from underperforming funds 

which respond by reducing their positions in the stocks which had caused the 

underperformance. Some investors follow a convex strategy and buy portfolio insurance; 

thereby they strengthen the momentum, whether it is upward or downwards. 

The overreaction cannot go on forever and at some point the investors recognize that the stock is 

above its fundamental value, and the stock will reverse to its fundamental. Heston and Sadka (2008) 

found, among others, that returns have reversal for returns above 12 months.  

 

2.6.4. Quality investing (CMA and RMW)  

The most recently-rewarded risk premium is the Quality factor, which the literature has found to 

actually be two factors, namely Low investment (CMA) and High profitability (RMW). The reason 

for the success of these quality factors is the empirically strong long run performance, combined 

with the direct economic intuition behind the existence of the risk premium for the factor. The 

intuition was shown by Fama and French (2006) and takes its starting point in the dividend discount 

model: 

Equation 7 

𝑚𝑡 = ∑ 𝐸(𝑑𝑡+𝜏)

∞

𝜏=1

/ (1 + 𝑟𝜏)  



Copenhagen Business School  Master thesis 

Handelshøjskolen 

2017 

 

Page 22 of 96 

 

Which states that the stock price 𝑚𝑡 is the sum of the expected future dividend 𝐸(𝑑𝑡+𝜏) and the r is 

the long run expected stock return. Then clean surplus accounting
13

 is assumed, to get to the 

following relation:  

Equation 8 

𝑀𝑡 = ∑ 𝐸(𝑌𝑡+𝜏 − 𝑑𝐵𝑡+𝜏)

∞

𝜏=1

/ (1 + 𝑟𝜏)  

The relation states that the market value of the firm 𝑀𝑡 equals the sum of the expected total equity 

earnings 𝑌𝑡+𝜏 in excess of the change in total book value of equity 𝑑𝐵𝑡+𝜏 and again discounted by r.  

To get to the relation, the equation is divided by the book value of equity:  

Equation 9 

𝑀𝑡

𝐵𝑡
=

∑ 𝐸(𝑌𝑡+𝜏 − 𝑑𝐵𝑡+𝜏)∞
𝜏=1 / (1 + 𝑟𝜏) 

𝐵𝑡
 

It’s now possible to point out the intuition of the Low investment premium and High profitability. 

The investment premium is explained if the book to market and profitability are held constant, 

because then firms with lower expected growth in book equity 𝑑𝐵𝑡+𝜏 have to have a higher 

expected return. The profitability premium is seen if the book to market and expected growth in 

book equity are held constant, because then more profitable firms expressed as 𝑌𝑡+𝜏 have to have 

higher expected return. 

 

2.6.4.1.  Low investment (CMA) 

One of the first to reveal the negative relation between investment and stock return was Titman et 

al. (2004). Among others, Ahraroni, Grundy, and Zeng (2013), Fama and French (2015) and 

Cooper, Gulen, and Schill (2008) have also shown the negative relation between investments and 

stock returns.  

  

                                                 
13

 This implies that dividends equal equity earnings per share subtracted from the change in book equity per share. 
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Fama and French have included the factor in their five factor model because of the direct economic 

intuition described in section  2.6.4, and they calculate the investments as the one-year asset growth: 

Equation 10 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡 =
𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑡−1

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑡−2
 

 

They sort the portfolios by using the 30% and 70% breakpoints, and the CMA factor premium is 

obtained by going long in the conservative portfolio with the lowest total asset growth and shorting 

the aggressive portfolio with the highest total asset growth. Cooper et al. have also found a 

significant CMA premium, but instead by calculating the investments, by the one year assets growth 

in percent and sorted instead into deciles, where the factor is the spread between the lowest portfolio 

and the highest portfolio. 

 

Explanation 

Besides the intuition shown by Fama and French (2006), Hou, Xue and Zhang (2014) explain the 

CMA factor premium by taking a starting point in the cost of capital: “…high costs of capital mean 

low net present values of new projects and low investment, and low costs of capital mean high net 

present values of new projects and high investment” (Hou, Xue, & Zhang, 2014, p. 11). This is 

because firms with high cost of capital will find it harder to find projects with positive NPV and 

therefore will invest less; the reverse is true for firms with low cost of capital. 

 

Cooper, Gulen, and Schill (2008)
14

 address the premium to the systematic irrationality by investors. 

They claim that investors are overconfident about their own private information and underreact to 

public information. Furthermore they showed that this overconfidence leads to negative long-lag 

autocorrelation, which explains the CMA premium.  

 

                                                 
14

 Inspired by Daniel, Hirsliefer, and Subrahmanyam (1998). 
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2.6.4.2. Profitability (RMW) 

In 1996 Haugen and Baker had already tested several meausures of profitability, but the key 

contributor to the profitability factor is Novy-Marxs (2013). He proved that profitable firms were 

yielding a significantly higher return than unprofitable firms. Furthermore, he found that the factor 

generates a positive risk-adjusted return with respect to the Fama and French / Carhart four factor 

model. He measured profitability by comparing gross profit to its assets, and the point is that 

profitable assets should yield a higher return than unprofitable assets. Gross profitability is 

measured as:  

Equation 11 

𝐺𝑟𝑜𝑠𝑠 𝑝𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑡 =
𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡−1 − 𝐶𝑂𝐺𝑆𝑡−1

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡−1
 

 

Novy-Marx sorted the gross profitability into quintiles ranked from low to high, and formed the 

RMW factor by going long in the robust high profitability portfolio and short in the low weak 

profitability portfolio. In the most recent version of the Fama and French (2006) model, they have 

added quality in the form of the two factors Low investment and High profitability. 

 

Explanation 

Since the RMW factor is a rather new factor, the numbers of possible explanations in the literature 

are not that extensive. Lam, Wang, and Wei (2016) have, however, tested the explanatory power by 

macroeconomic factors towards the RMW premium, but it was only able to explain one third of the 

premium. In the same paper they also suggest that the premium is due to forecasting errors by 

investors.  

Hou, Xue and Zhang (2014) have explained the profitability by the cost of capital: “Profitability 

predicts stock returns because high expected cash flows relative to low investment must mean high 

discount rates. The high discount rates are necessary to offset the high expected cash flows to 

induce low net present values of new projects and low investment” (Hou, Xue, & Zhang, 2014, p. 

12). Therefore firms with a high cost of capital will only invest in the most profitable projects. Like 

for the CMA, the systematic overconfidence explanation by Daniel, Hirsliefer, and Subrahmanyam 

(1998) is also possible for the RMW. 
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2.6.5. Betting against beta (BAB) 

CAPM was found as a model for explaining risk and return in the 1960s by William Sharp (1964) 

and Jack Treynor (1961), but a few years later Black, Jensen and Scholes did an empirical test on 

this model
15

 and found that “This evidence seems to be sufficiently strong enough to warrant 

rejection of the traditional form of the model…” (Black, Jensen, & Scholes, 1972, p. 5). The CAPM 

model says that the excess return should be proportional to the beta value of the security; 𝐸(Rj −

𝑟𝑓) = E(𝑅m − 𝑟𝑓)βj. If the model holds, all securities in the world should be placed on the SML, but 

when testing the model, they found that alpha on high-beta securities were negative, and positive for 

low-beta securities. Thereby the SML empirically is found to be flatter than the SML implied by the 

CAPM. 

 

This means that when investors invest in high-beta securities they are not complementarily 

compensated by higher risk-adjusted return. Thereby the finding implies that low-beta securities 

have higher risk adjusted return than high-beta securities. The BAB factor is constructed by being 

long in the low-beta portfolio and short in the high-beta portfolio, thereby the BAB factor exploits 

both the positive alpha for the low-beta decile and the negative alpha for the high-beta decile. 

One of the most famous papers on the BAB factor is Frazzini and Pedersen’s paper “Betting against 

beta” (2014), in which they calculate the factor by splitting the securities up in two portfolios and 

going long in low-beta securities and short in high-beta portfolio. The beta is calculated as follows: 

Equation 12 

𝛽𝑖
𝑡𝑠 = �̂�

�̂�𝑖

�̂�𝑚
 

Where �̂�𝑖 and �̂�𝑚 is the estimated standard deviation on asset i and the market respectively and �̂� is 

the correlation between those.  

 

                                                 
15

 The model: 𝐸(R̃j) = E(R̃m)βj. 



Copenhagen Business School  Master thesis 

Handelshøjskolen 

2017 

 

Page 26 of 96 

 

Like Asness, Frazzini and Pedersen (2014) they also corrected for extreme beta estimates caused by 

noise and biases by following Vasicek’s (1973) method to shrink the betas towards the cross-

sectional mean
16

: 

Equation 13 

�̂�𝑖 = 0.6 ∗ �̂�𝑖
𝑡𝑠 + 0.4 ∗ 1 

 

The betas are then ranked and all securities above the median are assigned to the high-beta portfolio 

and all below two, to the low-beta portfolios. Within each portfolio securities are given different 

weights. The higher-beta securities are given higher weights in the high-beta portfolio and the 

lower-beta securities are given higher weights in the low-beta portfolio. More exactly, the weights 

are calculated like this:  

Equation 14 

𝑊𝐻 = 𝑘(𝑧 − 𝑧̅)+ 

𝑊𝐿 = 𝑘(𝑧 − 𝑧̅)− 

Here k is a normalizing constant which makes both the high and low portfolio sum to 1: 

Equation 15 

𝑘 = 2/1𝑛
′  |𝑧 − 𝑧̅| 

Then the BAB return can be calculated as: 

Equation 16 

𝑟𝑡+1
𝐵𝐴𝐵 =

1

𝛽𝑡
𝐿

(𝑟𝑡+1
𝐿 − 𝑟𝑓) −

1

 𝛽𝑡
𝐻

(𝑟𝑡+1
𝐻 − 𝑟𝑓) 

where 𝛽𝑡
𝐿 and 𝛽𝑡

𝐻 are the beta of the low and high beta portfolios and are calculated to make the 

factor beta neutral such that both the long and the short side have a beta of 1 and therefore zero beta 

in total. 

The finding of Black, Jensen and Scholes (1972) is supported by Franzzini and Pedersen (2014) 

using data from 1926 to 2012. They also found that the SML is flat. 

 

 

 

                                                 
16

 In this paper the cross-sectional mean is set to 1. 



Copenhagen Business School  Master thesis 

Handelshøjskolen 

2017 

 

Page 27 of 96 

 

Explanation: 

The explanation for the empirical SML can be founded in a risk-based and a behavioural 

explanation. The risk-based is founded in borrow restrictions and was documented by Black (1972). 

He found that the slope of the SML is smaller when there are restrictions than without restrictions 

on borrowing. These restrictions include margin rules, bankruptcy laws and tax rules, and because 

of these Black (1992) believes that leverage-adverse investors bid up high-beta stocks because they 

implicitly offer the investors leverage. Therefore, the high-beta and low-beta securities are 

respectively over-priced and under-priced. 

Baker et al. (2011) describe the lower risk adjusted high-beta return by three different behavioural 

explanations. The first one is that investors prefer “lottery” investments and thereby securities with 

a positive skew. This implies a small probability for a high return, but a low expected return, just 

like a “lottery”. Second, the representativeness bias is the effect that investors more easily 

remember the good investment stories of high returns. This makes investors willing to pay a higher 

price for these high-beta securities. The third one is overconfidence among investors. The investors 

trade more when they are optimistic than when they are pessimistic, which makes an increasing 

disagreement of confidence interval from low to high-beta stocks. This pushes up the prices of high-

beta securities.  

 

2.7. Correlations between factors 
In Fama and French’s (2015) work on their five factor model, they also describe the correlation 

between the factors. They found that in relation to the market, the SMB is the only factor with 

positive correlation of 0.28 and the other Fama and French factors have a negative correlation 

between -0.21 and -0.39. With respect to the SMB factor, the HML and CMA have a correlation of -

0.11 and -0.36 to the RMW factor. RMW factor has a correlation of 0.08 and -0.11 to HML and 

CMA respectively.  

All these correlations are either negative or very close to zero and are therefore not a problem when 

combined, but Fama and French found some problematic results when calculating the correlation 

for the CMA.  
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They found that the CMA was positively correlated with the HML factor by 0.70, which means that 

they must carry the same risk exposure. With such a high correlation, the well-known and well-

understood HML factor is almost redundant, but Fama and French keep it in their model for the 

same reason, according to EDHEC (2015, March).  

Carhart’s Momentum factor has, according to Hou, Xue, Xhang (2014), shown a weak negative 

correlation with respect to the Market, SMB and HML. In relation to the CMA and RMW factor, 

the correlations are 0.00 and 0.10 respectively, therefore the momentum seems to carry a premium 

that none of the other factors pick up. Additionally, the factor acts as a good diversification for 

investors when combining the factor with the BAB factor since also Clarke, Silva and Thorley 

(2016) found a correlation of only 0.07. 

They also found that the BAB factor has a strong negative correlation to the market as well as a 

semi-strong negative and weak positive correlation to the SMB and HML factors respectively. Both 

Hou, Xue, Xhang (2014) and Clarke, Silva and Thorley (2016) made their studies on the US market 

and are therefore not comparable one-to-one on the European market, but the available studies made 

on the European market are very limited. Therefore the correlations are studied in section  4.2. 
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3. Method for the empirical test 

In this section the general methods used will be presented, such as the portfolio formation, 

weighting and return calculations. The data sources and analysing tools used are also described. 

Furthermore the screening process of the data sample is handled and the final data sample is 

described. 

 

3.1. Data sources and analysing tools  

To handle the massive amounts of data used in this thesis, the following programs were used: 

Datastream, Excel and R-studio. 

 Thomson Reuters Datastream is a large financial database which is used by academia and 

practitioners to request all kinds of financial data and reports. For this thesis, the Datastream 

plug-in through Copenhagen Business School is used to download the time-series data used. 

  Excel is used to screen the data and prepare these to be used as input in R-studio. 

 R-studio is a classical programming program, which handles the analysis of the large data in 

a more comprehensive manner than Excel is able to. The program is used to calculate the 

key indicators, forming the portfolio, calculating the factor premiums and other analyses of 

the data. 

 

3.2. Sample period 

The sample period of this thesis is from January 2002 until December 2016 and therefore covers the 

past 15 years. This timeframe is chosen to maximize the reliability, when taking into account that 

this thesis’ aim is to reveal the existence of the factors in the most recent time.   

Another important aspect when conducting this analysis is the availability of data; when the data 

needed is directly observable on the market they are readily available, but when the data required 

has to be reported, the availability when expanding the sample period is critical. The starting point 

for the analysis in this thesis on the European stock market is the 600 stocks from the STOXX 

Europe 600 Index. 
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Figure 3.1. The number of stocks available by increasing or decreasing the length of the sample period. Source: Datastream, 

own calculations.  

  
This index is chosen because it’s the broadest index in Europe and contains small, mid and large 

market capitalization companies from 17 European countries
17

. The 600 stocks are the stocks which 

the index contained in February 2017. For stocks to be further analysed, the stocks must have 

available data for the five variables Gross income (GI), Market capitalization (MV), Price to book 

value (PTBV), Stock return index (RI) and Total asset (TA) from December 1999 until December 

2016
18

. The reason for that the data should be available from December 1999, despite the analysis 

period of 2002 to 2016, because of the calculation of the investment factor which uses total asset to 

time t-2. Figure  3.1 shows the numbers of stocks where all data available at time t is plotted, and 

time 0 is the sample period starting in January 2002. The figure shows that if the sample period was 

increased by 12 months, the thesis would have lost 30 stocks for the analysis. 

The five variables are later described and used for the analysis of the factor premiums. After this 

screening there are 330 remaining stocks to be analysed, which are the same stocks to be analysed 

across all factors and therefore make a comparable investment universe across the factors.  

                                                 
17

 The 17 countries are listed in appendix  9.1. 
18

 The code descriptions are in appendix  9.2. 
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Figure 3.2. The cumulative return of the STOXX Europe 600 Index (Index year 2002 = 100). Source: Datastream, own 

calculations. 

 

The subjective selection of the sample period causes a time period risk. In Figure  3.2 the cumulative 

return for the STOXX Europe 600 Index is plotted and two big downturns are revealed. The first 

one is the end of the IT bobble and the second is the big financial crisis in 2007/2008. This time 

period risk is important to note when the results of the thesis are analysed.  

 

3.3. Portfolio formation and return calculation  

As Lasse Pedersen (2015, p. 145) describes, the most often-used method in academia when 

analysing factors is splitting the stocks into deciles and going long in the top 10% according to the 

given characteristics, and short in the 10% in the bottom. This is therefore also the method used 

across all factors in this thesis to be consistent in the method across the different factors. The BAB 

factor is the only factor which has a different portfolio formation due to the importance of using 

leverage when catching the premium. This is further elaborated upon in the relevant section along 

with the choice of specific key indicator for the factors. 

Throughout the thesis, the geometric average is used for return calculations and all returns are 

excess returns and monthly if not otherwise specified. 
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The weighting of the stocks in the portfolios are done in many different ways within factor 

investing. One method is the equally weighted method, where every stock in the portfolios is given 

equal weight when the returns are calculated. The other method is where the stocks are given 

different weights with respect to their market capitalization, so that larger stocks are allocated a 

higher weight than small stocks when calculating portfolio returns. Value weights are calculated as: 

Equation 17 

𝑤𝑖𝑡 =
𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑡𝑖𝑜𝑛𝑖𝑡

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛𝑡
 

One reason to use value weights is to figure out how much value creation the individual factors 

produce, and others have argued that this weighting should also improve the overall performance of 

the factors when taking transaction cost into consideration (Korajczyk & Sadka, 2004). This is due 

to the fact that smaller stocks have higher transaction costs than large stocks and thereby value 

weighting reduces transactions costs. Fama and French (1993) argued that value-weights are used 

because they represent a more realistic investment universe like Korajczyk and Sadka, but also due 

to minimizing the variance using the fact that size is negatively correlated to variance.  

Despite these properties, this thesis uses equally weighted portfolios, due to the fact that the thesis 

aims to test if these factors perform a significant premium for a fixed amount invested by an 

investor. Furthermore the equal weighting makes the analysis of the findings simpler and more 

straight-forward.   

To test whether the results �̂�𝑖 are statistically significant from any value of 𝑋∗19 the one sized test 

statistic is used, and with n-1 degrees of freedom, is calculated as follows: 

Equation 18 

𝑡𝑛−1 =
�̂�𝑖 − 𝑋∗

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 �̂�𝑖

 

With 180 monthly observations the critical values of the student’s t-distribution at the 10%, 5% and 

1% significance level is calculated in Table  3.1. 

                                                 
19

 In this analysis 𝑋∗ is 0. 
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Table 3.1. The critical values of the three significance levels 90%, 95% and 99%. Source: own calculations. 

Significance level Critical value 

90% 1.29* 

95% 1.65** 

99% 2.35*** 

 

The different levels of significance are assigned with *, ** and *** for 90%, 95% and 99% 

respectively, but notice that only the factor premiums will be assigned with the significance level. 

Regarding the HML factor, the key figure DataStream report is PTBV instead of BE/ME, therefore 

the PTBV is used instead, which is not a problem since PTBV is the inverse in the BE/ME. The way 

it is handled is just going long stocks with low PTBV instead of long stocks with high BE/ME. 

Finally, the 1-month Euribor is used as the risk-free rate (European Central Bank, 2017) to calculate 

the excess returns. 

 

3.4. Bias in data 

As Haugen and Baker (1996) describe, survivorship bias is a problem that often exaggerates 

predictive power within stock returns. When analysing the existence of factor investing in Europe, it 

is also to try to predict future movements in stock prices, and therefore survivorship bias is an issue. 

Since all stocks in the sample are from the STOXX Europe 600 Index in February 2017, none of the 

stocks have gone bankrupt, and the sample has a survivorship bias. The bias is therefore present in 

the sample, but when calculating the factors, the premiums consist of the return from a long and 

short portfolio and are therefore less exposed to the bias than a long-only premium. This is because 

the premium is the difference between portfolio returns, and the premium is due to the 

outperformance of different stocks. The premiums could still be positively affected by the specific 

sample. 
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Another bias to avoid is the look-ahead bias. To avoid this, data is only used when it is publicly 

available, so for the one-year asset growth for January 2002, the assets of year 1999 and 2000 are 

the two prior known asset values at that time. This is because the annual report is often first 

published in March/April. 

Data mining is often a problem in the search for new factors, but when testing the previously-

founded factors on another sample, the results cannot be due to data mining. If a factor which 

previously was yielding a significant premium disappears, this could be due to data mining or a 

temporary systematic mispricing. 
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4. An empirical study of the European stock market 

In the following section, the factor premiums are calculated and presented. The choice of key 

indicator for every single factor is briefly elaborated upon. Furthermore, the interdependency 

between the factors is touched upon and possible explanations for the premiums are tested. 

4.1. The factor premiums 

4.1.1. HML factor  

To calculate the HML factor premium, the PTBV ratio is used as a key indicator to rank the stocks, 

which is just the inverse of Equation 5, the book-to-market equity ratio, which Fama and French 

use. This implies that, when ranking the stocks, the value stocks are the stocks with the lowest 

PTBV and growth stocks are the highest ratio.  

The HML premium is constructed by going long in value stocks and short in growth stocks.  

Therefore, the Value premium HML should mimic the risk or behavioural bias related to the book-

to-market equity. In the sample from January 2002 to December 2016, the HML factor performed a 

significant monthly premium of 0.81% and an annually sharp ratio of 0.58. Additionally, the factor 

is tested on the CAPM, to see if it performs a positive alpha and thereby an excess return in 

comparison to the SML. The result is a significant alpha of 0.84%. The alpha value of an investment 

strategy is very interesting for the factor investor, as discussed in section 2.1. The mean premium, 

test statistics of the mean, standard deviation (SD), Sharp ratio (SR), Beta, Alpha, Standard error 

and tests statistics for the alpha are presented in Table  4.1. 

Table 4.1. Factor performance of the HML factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolios D1 Value D2 D3 D4 D5 D6 D7 D8 D9 D10 Growth D1-D10 HML 

Mean monthly 1.45% 1.02% 0.66% 1.01% 0.92% 0.78% 0.75% 0.88% 0.62% 0.64% 0.81% 

t-mean 2.83 2.38 1.68 2.51 2.41 2.09 2.11 2.80 2.02 2.05 2.24*** 

SD 6.88% 5.74% 5.27% 5.41% 5.14% 5.04% 4.78% 4.22% 4.12% 4.20% 4.85% 

SR (annual) 0.73 0.61 0.43 0.65 0.62 0.54 0.55 0.72 0.52 0.53 0.58 

Beta 1.14 1.04 0.98 0.98 0.95 0.93 0.87 0.75 0.72 0.73 0.41 

Alpha monthly 1.39% 0.92% 0.55% 0.91% 0.82% 0.68% 0.65% 0.78% 0.53% 0.55% 0.84% 

Std. Error 0.0032 0.0022 0.0019 0.0020 0.0018 0.0018 0.0018 0.0017 0.0017 0.0018 0.0033 

t-stat alpha 4.34 4.18 2.96 4.48 4.44 3.75 3.61 4.69 3.07 3.08 2.52*** 
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Others have found a HML premium of 0.40% (Fama & French, 1993) and Fama and French (2015) 

found a return between 0.28% and 0.37%
20

 in the data they used from 1963 to 2013. Hou, Xue, & 

Zhang (2014) found an average monthly return of 0.40% from 1972 to 2012, also on the US market. 

Most recently, Fama and French (2016a) confirmed the HML premium with a return of 0.36% on 

the US market from 1963 to 2014, with a SD of 2.86%. Cazalet & Roncallis (2014) also 

documented the HML premium on the US market from 2000 to 2009 and they found a premium of 

0.77% and a SD of 4.04%. 

Thereby the results with respect to the HML premium on the US market are similar to the findings 

of the premium on the European market. On behalf of the results, the value stocks in Europe have 

therefore systematically outperformed the growth stocks in this sample period of 15 years. In 

Table  4.1 the return of the deciles behaved reasonably monotonically, increasing from the growth 

stocks to the value stock, which thereby confirms that the factor premium is not just a result of 

extreme outliers. The betas of the deciles are positively correlated with value stocks and HML could 

therefore appear to be a product of just taking on more market risk in the long decile than the short 

decile; this will be tested later in section  4.3. 

Figure 4.1. The 180 monthly HML factor premiums from 2002 to 2016. Source: Datastream, own calculations. 

 

                                                 
20
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It is a well-known fact that most factor premiums are not strictly positive across time and in 

Figure  4.1 the sample period of 180 monthly premiums are plotted. The highest premium was 

obtained in April 2009 - 40.8% - and is an extreme outlier, but even if this month is removed from 

the sample, the HML premium is 0.63%. The lowest premium was obtained in October 2008 and 

was -10.5%. The premium is fluctuating a lot across time and the performance across different sub-

periods could therefore be interesting, and is tested under the robustness of the factors in section  5.1. 

 

4.1.2. SMB factor 

The Size factor consists of a premium from going long in small cap. stocks and short large cap. 

stocks. Thereby the factor should mimic the risk or behavioural explanation related to size, and this 

study finds significant results for the existence of the SMB factor. In the sample period from 2002 

to 2016, the monthly SMB premium is 1.81% and with a SD of 5.08% the sharp ratio is 1.23. The 

factor is constituted by a small size portfolio (decile 1) with a return of 2.10% and a sharp ratio of 

1.01, together with a big size portfolio which performed a return of 0.29% and a sharp ratio of 0.25. 

Furthermore, the SMB factor achieved a significant market alpha of 1.86, together with a low beta 

of 0.47. The deciles portfolios behave more or less monotonically, increasing from large to small 

stock with respect to the mean return, but with a few detours. The results are reported in Table  4.2. 

From the table, one could claim that the higher SMB factor is due to a higher beta, but as for the 

HML factor, the beta adjusted returns will be tested later in section 4.3.  

As Fama and French (1993) claim, size is negatively correlated with variance, as seen in Table  4.2, 

thereby small stocks are more volatile than large stocks. The sharp ratio does, however, still 

increase as the market capitalization of the stocks decreases. 
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Table 4.2. Factor performance of the SMB factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolio D1 Small D2 D3 D4 D5 D6 D7 D8 D9 D10 Big D1-D10 SMB 

Mean monthly 2.10% 1.13% 1.17% 0.94% 0.95% 0.60% 0.53% 0.58% 0.46% 0.29% 1.81% 

t-mean 3.91 2.67 3.05 2.57 2.52 1.72 1.53 1.54 1.41 0.96 4.78*** 

SD 7.20% 5.69% 5.15% 4.88% 5.04% 4.71% 4.63% 5.02% 4.41% 3.98% 5.08% 

SR (annual) 1.01 0.69 0.79 0.66 0.65 0.44 0.39 0.40 0.37 0.25 1.23 

Beta 1.21 0.99 0.90 0.87 0.89 0.87 0.85 0.94 0.82 0.74 0.47 

Alpha monthly 2.04% 1.04% 1.08% 0.83% 0.85% 0.50% 0.42% 0.47% 0.36% 0.18% 1.86% 

Std. Error 0.0032 0.0024 0.0022 0.0019 0.0020 0.0017 0.0017 0.0017 0.0015 0.0014 0.0034 

t-stat alpha 6.29 4.38 4.96 4.33 4.18 2.95 2.52 2.73 2.33 1.28 5.45*** 

 

In the original paper by Banz (1981), he found a monthly premium of 1.52% in the sample period 

from 1931 to 1975 on the US market. Fama and French (1993) also documented the SMB factor of 

an excess return of 0.27% per month. Later Ilmanen and Kizer (2012) found similar results of a 

monthly return on 0.23%
21

, both on the US market. The factor has a monthly volatility that varies 

between 2.87% and 3.35%
22

. Also Cazalet and Roncalli (2014) found a similar premium in the US. 

This study therefore confirms the existence of the SMB factor, also on the European market in the 

most recent time frame, but with a higher premium than findings on the US market. Lamoureux and 

Sanger (1989) have, however, found a premium of 1.7% in the US, of the same size as in this thesis 

on the European market. 

 

In Van Dijk’s (2011) research into the SMB premium he describes that a lot of studies have 

declared the SMB premium as dead after the 1980s, but he finds this conclusion to be premature 

because a lot of recent studies still report significant SMB premiums. This thesis backs up Van Dijk, 

and proves that the SMB premium is far from dead. 

 

 

                                                 
21

 They reported a yearly geo mean of 2.8% and the sample period is 1927 to 2010. 
22

 Found by Fama and French (2015) and Ilmanen and Kizer (2012) respectively.  
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Figure 4.2. The 180 monthly SMB factor premiums from 2002 to 2016. Source: Datastream, own calculations. 

 

In Figure  4.2 the 180 monthly premiums of the SMB factor are plotted. As for the HML premium, 

the SMB premium has an extreme outlier, also in April 2009, of 40.25%, but even without this 

month the results are significant. In October 2008 the lowest premium in the sample period was 

realized and yielded a negative return of 16.65%. This is during the financial crisis and indicates 

that the factor is sensitive to such phases in the economic cycle, which will be tested in a later 

section. The SMB premium has been rather stable in period from 2004 until 2007, but despite this 

the premium does vary substantially across the sample period. This time-varying premium makes it 

unattractive for short-term investors, because the factor can underperform in several periods in a 

row (Cazalet & Roncalli, 2014). 

 

4.1.3. MOM factor 

The momentum factor is analysed by using the same method as Jegadeesh (1993) by sorting the 

stocks into deciles ranked by their past 12 month cumulative return defined by Equation 6, without 

the most recent month due to the empirical one month reversal. Using this method, the winner 

portfolio produced a monthly return of 1.03% and the loser portfolio 0.55% and thereby the 

momentum factor has performed a return of 0.48% on average in the analysed period from 2002 to 

2016. The results are reported in Table  4.3. 
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The alpha and the SR of the factor is 0.49% and 0.59 respectively, thereby MOM factor has 

performed well with respect to the risk vs. return trade-off. The beta value is 0.00 as a result of both 

the winner and loser portfolio having a beta of 1, thereby the performance of the MOM factor 

cannot be attributed to systematic market risk. This confirms Jegadeesh and Titman’s (2001) similar 

findings on the US market, where the sensitivity to the market was -0.04 for the MOM factor. The 

deciles do not behave perfectly monotonically with respect to the mean, but show some degree of 

monotonically and furthermore the past losers and the past winners did perform the lowest and 

highest mean return correspondingly. 

Table 4.3. Factor performance of the MOM factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolio D1 Loser D2 D3 D4 D5 D6 D7 D8 D9 D10 Winner D10-D1 MOM 

Mean monthly 0.55% 0.79% 0.82% 0.94% 0.91% 1.02% 0.84% 1.00% 0.86% 1.03% 0.48% 

t-mean 1.33 2.04 2.16 2.57 2.46 2.78 2.41 2.91 2.46 2.41 2.27** 

SD 5.56% 5.21% 5.12% 4.92% 4.98% 4.91% 4.68% 4.62% 4.68% 5.72% 2.83% 

SR (annual) 0.34 0.53 0.56 0.66 0.63 0.72 0.62 0.75 0.64 0.62 0.59 

Beta 1.00 0.94 0.95 0.88 0.92 0.89 0.87 0.85 0.82 0.99 (0.00) 

Alpha monthly 0.46% 0.70% 0.72% 0.84% 0.81% 0.91% 0.74% 0.90% 0.76% 0.94% 0.49% 

Std. Error 0.0022 0.0020 0.0018 0.0020 0.0018 0.0019 0.0017 0.0017 0.0020 0.0024 0.0021 

t-stat alpha 2.07 3.47 3.93 4.28 4.43 4.94 4.39 5.23 3.91 3.91 2.30** 

 

These findings confirm Jegadeesh (1993), Asness (1997) and Bird and Whitaker’s (2003) results. 

Asness, Moskowitz and Pedersen (2013) found the momentum factor to produce a significant 

monthly premium of 0.64% on the US stock market from 1972 to 2011. They found the SD to be 

4.9% and the annually sharp ratio of 0.45. This is close to the results of this thesis which, due to a 

higher mean premium and a lower SD, have a higher SR. 
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Figure 4.3. The 180 monthly MOM factor premiums from 2002 to 2016. Source: Datastream, own calculations. 

 

Figure  4.3 shows the monthly premiums of the MOM factor and shows a highly dispersed premium 

across the 180 months. In April 2002, the factor performed the highest premium of 10.50% and in 

September of the same year it also performed the lowest premium of -7.65%. Furthermore there 

were several months in a row where the factor had negative premiums. In 2012/2013, the factor 

performed several periods with a positive premium in a row, but like for the HML and SMB factors, 

the figure shows that factor investing is for the long-term investor. 

 

4.1.4. CMA factor 

As did Fama and French, this thesis will use asset growth as the indicator for the Conservative 

minus Aggressive (CMA) factor. The asset growth is defined in Equation 10 and is the indicator for 

the level of investment made by the firms. The stocks are ranked with respect to the asset growth 

and afterwards all stocks are assigned to one of the decile portfolios. The rankings are only made 

once a year in July, because asset growth is based on accounting figures, which only are published 

once a year
23

. The key figures for the factor are reported in Table  4.4. This study finds that the low 

investment (conservative) portfolio has outperformed the high investment (aggressive) portfolio 

with a significant average monthly return of 0.52%.  

                                                 
23

 In July because the accounting figures often are public available at that time. 
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The factor is a combination of a short portfolio in high investment stock with a return of 0.62% and 

a long portfolio in low investment stocks with a return of 1.14%. The premium is therefore partly 

due to a strong performance by the conservative stocks and with only a minor additional SD of 

0.19% compared to the high investment stocks. The risk-adjusted performance of the factor is 0.62, 

due to a very low SD of 2.90%. This strong performance is very beneficial in terms of 

diversification because of a market risk very close to zero and a significant alpha of 0.52%. 

Table 4.4. Factor performance of the CMA factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolios 
D1 

Conservative 
D2 D3 D4 D5 D6 D7 D8 D9 

D10 

Aggressive 

D1-D10 

CMA 

Mean 

monthly 
1.14% 1.01% 0.95% 0.76% 0.81% 0.87% 0.87% 0.85% 0.90% 0.62% 0.52% 

t-mean 2.73 2.78 2.65 2.01 2.27 2.41 2.50 2.26 2.29 1.53 2.41*** 

SD 5.59% 4.89% 4.83% 5.07% 4.78% 4.84% 4.68% 5.05% 5.25% 5.40% 2.90% 

SR (annual) 0.70 0.72 0.68 0.52 0.59 0.62 0.65 0.58 0.59 0.40 0.62 

Beta 0.99 0.86 0.86 0.91 0.88 0.89 0.87 0.93 0.94 0.96 0.03 

Alpha 

monthly 
1.04% 0.92% 0.85% 0.66% 0.71% 0.77% 0.76% 0.75% 0.80% 0.52% 0.52% 

Std. Error 0.0022 0.0020 0.0019 0.0020 0.0018 0.0018 0.0017 0.0019 0.0020 0.0022 0.0022 

t-stat alpha 4.63 4.55 4.45 3.33 4.02 4.31 4.62 4.05 3.92 2.42 2.38*** 

 

The robustness across the deciles is flawed, due to a solid performance of some of the middle 

deciles, relative to the lower deciles. Despite the flaws, the factor constituents are clearly the outer 

range of the deciles with respect to the return. 

Titman et al. (2004) found the spread between low-and high investment firms to be 0.17% in the US 

from 1973 to 1996. Cooper et al. (2008) reported a significant monthly average premium of 0.70%, 

on the US market in the period from 1968 to 2002. Also, Fama and French (2015) have found a 

CMA premium of 0.33% and a SD of 2.01% on the US market from 1963 to 2013. These results are 

therefore similar and show that the premium also exists on the European market in the most recent 

time frame. 
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Figure 4.4. The 180 monthly CMA factor premiums from 2002 to 2016. Source: Datastream, own calculations. 

 

Figure  4.4 shows that in August 2002, the CMA factor reached the highest monthly premium in the 

sample period of 9.44% and in October 2002, the lowest premium of -8.32% was realized. The 

month with the highest returns is centered on a period in 2002 and in 2009; both these periods are in 

the end of the two biggest recent crises and the factor may have strong performance in phases with 

recession. As for the other factors, the premiums are very dispersed across the sample period and 

the CMA factor is for the long-term investor.  

 

4.1.5. RMW factor 

The factor is formed by using the gross profits-to-assets from Equation 11, just like Novy-Marx 

(2013). Stocks are ranked by this indicator in the same way as for the CMA and are rebalanced once 

a year. The long portfolio contains the robust stocks with high profitability and the short portfolio 

contains the weak stocks with low profitability compared to the assets. The robust stocks 

outperformed the weak stocks with a monthly premium of 0.13%, which is economically significant 

but statistically insignificant. Moreover, the RMW factor has performed a sharp ratio of 0.28, an 

alpha of 0.25% and a negative beta by 0.27. Either the mean or the alpha is statistically significant 

in this sample, but Fama and French (2015) found similar results with respect to the mean and 

standard deviation, but significant due to a larger sample size.  
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The mean of the deciles vary in an inconsistent manner and the results are not robust, because the 

highest and lowest returns are for decile 9 and 5 respectively. However the sharp ratio of the deciles 

increases as the profitability increases. The results are shown in Table  4.5. 

Table 4.5. Factor performance of the RMW factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolios 
D1 

Weak 
D2 D3 D4 D5 D6 D7 D8 D9 

D10 

Robust 

D10-D1 

RMW 

Mean monthly 0.75% 0.94% 0.80% 0.82% 0.74% 0.99% 0.99% 0.86% 1.00% 0.88% 0.13% 

t-mean 1.74 2.62 2.10 2.08 1.89 2.51 2.56 2.34 3.03 2.82 0.52 

SD 5.80% 4.83% 5.09% 5.33% 5.22% 5.29% 5.20% 4.92% 4.44% 4.17% 3.22% 

SR (annual) 0.45 0.68 0.54 0.54 0.49 0.65 0.66 0.60 0.78 0.73 0.14 

Beta 1.01 0.86 0.91 0.99 0.98 0.95 0.96 0.87 0.81 0.75 (0.27) 

Alpha monthly 0.66% 0.84% 0.70% 0.72% 0.63% 0.89% 0.89% 0.76% 0.90% 0.78% 0.11% 

Std. Error 0.0024 0.0019 0.0020 0.0019 0.0018 0.0020 0.0019 0.0020 0.0016 0.0016 0.0022 

t-stat alpha 2.75 4.41 3.43 3.87 3.54 4.35 4.68 3.79 5.46 4.74 0.52 

The factor was found to produce a monthly premium of 0.76% on the developed market outside 

North America (Novy-Marx, 2013). Fama and French (2015) found the factor to produce a monthly 

premium of 0.25% and a SD of 2.14%. The study was on the US market from 1963 until 2013. Hou, 

Xue, & Zhang (2014) had similar findings of return for the RMW (0.29%) factor for the sample 

period from 1967 to 2013. This thesis’ finding on the European market seems to be smaller than 

previous findings of the RMW factor. 

Figure 4.5. The 180 monthly RMW factor premiums from 2002 to 2016. Source: Datastream, own calculations. 
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Figure  4.5 illustrates that the monthly return of RMW is varied across the sample period and has 

some large losses compared to the gains. From 2002 until 2007 in particular, the monthly return is 

mostly negative, but from 2007 forward, the RMW has periods of multiple gains. The highest 

monthly return was 8.41% which was realized in October 2008, and the lowest month yielded a 

return of -14.51% in April 2009.  

 

4.1.6. BAB factor 

The BAB factor is calculated by using Equation 16 like Frazzini and Pedersen (2014), except for the 

calculation of the beta where the rolling past 12 months’ observations are used for the correlation. 

Using the same method as Frazzini and Pedersen means that the lower-beta stocks in the low-beta 

portfolio have higher weight and that higher-beta stocks have higher weight in the high-beta 

portfolio. Furthermore, the portfolio betas are rescaled to a beta of one and thereby the BAB factor 

is long the low-beta-portfolio with a beta of one, and short the high-beta-portfolio with a beta of 

one. Therefore the BAB premium is an ex. ante market neutral premium. 

The result for the BAB premium is reported in Table  4.6 and shows a monthly premium of 0.65% 

and a market alpha of 0.73%. The yearly sharp ratio is 0.43. The realized beta of the factor is 0.23 

and therefore does not realize a zero market exposure as expected. The reported deciles are equally 

weighted and the BAB factor is therefore a leveraged edition of the low beta decile minus the high 

beta decile. This table thereby gives some better possibilities for analysing the factor. 

Table 4.6. Factor performance of the BAB factor for the full sample period of 180 months from 2002 to 2016. Source: 

Datastream, own calculations. 

Portfolios P1 Low beta P2 P3 P4 P5 P6 P7 P8 P9 P10 High beta BAB 

Mean monthly 0.85% 0.55% 0.66% 0.93% 0.91% 0.79% 0.93% 0.88% 0.98% 1.18% 0.65% 

t-mean 2.83 1.98 2.12 2.98 2.63 2.17 2.49 1.99 2.07 1.94 1.65** 

SD 4.03% 3.74% 4.19% 4.20% 4.64% 4.91% 5.03% 5.91% 6.32% 8.17% 5.27% 

SR (annual) 0.73 0.51 0.55 0.77 0.68 0.56 0.64 0.51 0.54 0.50 0.43 

Beta 0.65 0.63 0.74 0.76 0.84 0.90 0.93 1.09 1.15 1.41 0.23 

Alpha monthly 0.77% 0.47% 0.57% 0.83% 0.81% 0.69% 0.83% 0.78% 0.89% 1.16% 0.73% 

Std. Error 0.0020 0.0017 0.0017 0.0016 0.0018 0.0018 0.0018 0.0021 0.0024 0.0035 0.0039 

t-stat alpha 3.94 2.75 3.31 5.21 4.57 3.86 4.53 3.68 3.71 3.27 1.89** 
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As described in the empirical findings, the BAB factor requires that the investor is willing to take a 

highly leveraged position, and the findings in this study confirm this fact. On average the long side 

is leveraged by 1.73 and the short side is deleveraged by 0.63. In comparison with Asness, Frazzini 

and Pedersen’s (2014) paper on the global market - they were long by 1.39 and short by 0.88 - the 

findings are similar. The leverage embedded in the factor makes this impossible for many investors 

to exploit, but also increases the cost associated with the execution of the strategy in practice. 

The BAB factor takes advantage of the fact that low-beta stocks have higher risk-adjusted returns 

(SR) than high-beta stocks, and this also what we see in Table  4.6. Here the low-beta decile has a 

SR of 0.73 which is higher than the 0.50 for the high-beta decile. The SR for the factor is 0.43. 

Compared to Black, Jensen and Scholes’ (1972) findings, the BAB has a risk-adjusted return of 0.27 

in the period 1931 to 1965. Later Black (1992) found a risk-adjusted return of 0.40 for the factor 

between 1931 and 1991 and Franzzini and Pedersen (2014) found a risk-adjusted return of 0.78 for 

the period 1926 and 2012. These empirical findings are on US-equity and differ from paper to paper 

and over time; some of the differences are due to portfolio formation and others are simply because 

of the fact that the factor premium changes across time.  

Russo (2016) also investigated the performance of the deciles when ranking the betas from low to 

high, using the stocks from the MSCI world index from 2003 to 2012. Similarly to Franzzini and 

Pedersen (2014) he found a negative correlation between risk-adjusted returns and systematic risk 

(β). Russo found that the low-beta decile gave a risk-adjusted return of 0.98 and the high-beta decile 

of 0.40, while Franzzini and Pedersen found a risk-adjusted return of 0.70 and 0.28 respectively. 

This is similar to the findings in Table  4.6. 
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Figure 4.6. The 180 monthly BAB factor premiums from 2002 to 2016. Source: Datastream, own calculations. 

 

As for the other factors, the premium performance in Figure  4.6 is very unstable across the 180 

months. The factor does have, however, some months in a row with positive premiums. The highest 

premium is 13.85%, which was observed in December 2002, and the lowest premium is -19.60% 

from June 2008. The factor seemed to perform large negative premiums in the financial crisis in 

2007 and 2008, but the performance in different phases of the economy will be further analysed in 

section  5.2. 

 

4.2. Interdependency 

As argued in the delimitation, the thesis will not correct for interdependency between the factors, 

but only state the profundity of the interdependency. This is first done by the examination of the 
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4.2.1. Correlation 

First, the correlations between the six factors and the market are studied to analyse the premiums 

linear relation and secondly to clarify any diversification benefits for investors between the different 

investments strategies. The coefficients are shown in Table  4.7. 

Table 4.7. The correlations between the factor premiums. Source: Datastream, own calculations. 

 

STOXX Europe 

600 Index 
SMB HML MOM CMA RMW BAB 

STOXX Europe 

600 Index 
1.00 

      

SMB 0.44 1.00 
     

HML 0.40 0.72 1.00 
    

MOM 0.00 0.21 0.11 1.00 
   

CMA 0.06 0.12 0.30 0.18 1.00 
  

RMW -0.39 -0.51 -0.66 -0.04 -0.07 1.00 
 

BAB 0.21 0.02 -0.09 -0.09 -0.03 -0.03 1.00 

 

Some of the correlations are relevant to elaborate upon, because of their inconsistency with the 

Fama and French (2015) findings. Except for one, these coefficients are related to the HML factor, 

which this study found a strong positive correlation to the market (STOXX Europe 600 Index) and 

the SMB factor. Fama and French found a negative correlation between these, but Ilmanen and 

Kizer (2012) also found positive coefficients, like in this study. Furthermore, this study finds a 

strong negative correlation to the RMW of 0.66, whereas Fama and French found a weak positive. 

According to basic accounting, the book value of equity should increase when the profitability 

increases, and the correlation between profitability factor and the value factor should therefore be 

positive.  

One explanation for this could be that the firms have used the profit to buy back their own shares 

due to the low share price during the big financial crisis in the sample period. Like Fama and 

French, this study also finds a strong positive correlation between the CMA and HML factor, which 

could indicate that the factors are absorbing some of the same risk premium.  

For the non-Fama and French factor, MOM shows no signs of correlation with respect to the market 

movements. The BAB factor gains some strong diversification effects with respect to the zero 

correlation with HML, RMW and CMA.  
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The Figure  4.7 shows the mean of the historical correlations between the risk factors
24

; this is done 

by using the last 36 months’ returns of historical data, and thereby the first rolling correlation is 

calculated for January 2005. The correlations’ average values are calculated from absolute values of 

the correlations.  This is because it only matters for the analysis whether the correlation coefficient 

is getting higher. The analysis of the average correlations across time takes its starting point in the 

hypothesis that the increasing popularity of factor investing should make the correlations between 

the factors increase. This should be due to the same effects which are observed by J.P. Morgan 

(Kolanovic, 2011) between stock returns when a lot of investors trade the same stocks. 

In 2005, the average of the factors was 0.26 and in December 2016 the correlation was 0.22. So 

thereby the overall correlation between the factors has not been rising during the sample period. 

Figure  4.7 does show that the correlation changes a lot across time and the spread between the 

highest and the lowest correlation is 0.20. The pairwise correlation does vary a lot more across time 

and can be seen in appendix 9.4. 

Figure 4.7. The figure shows the 3 years rolling average of the average correlation between the six factors and the STOXX 

Europe 600 Index return. Source: Datastream, own calculations. 
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4.2.2. Size bias 

The finding of the SMB premium means that small cap. stocks are outperforming the large cap. 

stocks; therefore it could be interesting to see whether the premiums of the other factors could 

include some SMB premium too. Thereby it also adds an additional perspective on the correlation 

coefficient with the SMB factor. Table  4.8 reports the average market capitalization in the deciles 

for each factor. For the HML factor , the short decile contains on average stocks which market 

capitalization is twice as large as the long decile and therefore includes some SMB premium. So a 

part of the high correlation (0.72) is due to the fact that the HML factor eats some of the SMB 

premium. The HML deciles are not monotonically increasing from short decile to the long decile 

since the middle deciles are almost equal. 

Table 4.8. Average market capitalization of the stocks included in million Euros. Source: Datastream, own calculations. 

(Long-Short) Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

Value (1-10) 8,368 12,215 12,518 13,016 12,673 14,120 14,061 14,312 12,394 16,492 

Size (1-10) 978 1,645 2,419 3,278 4,539 6,212 8,655 13,032 22,859 66,554 

MOM (10-1) 15,356 16,034 15,302 14,518 14,634 12,309 12,319 12,997 9,651 7,049 

CMA (1-10) 10,577 12,640 14,295 15,847 14,558 14,814 13,489 13,120 11,376 9,454 

RMW (10-1) 6,413 10,749 13,683 13,942 16,287 11,778 12,786 16,206 13,192 15,132 

BAB (1-10) 14,062 15,636 14,548 14,245 14,163 12,874 13,080 12,272 11,280 8,010 

 

The SMB factor has, by construction, a perfectly monotonically increasing market capitalization 

from the long decile to the short decile. The short decile is 68 times the market capitalization of the 

long decile and this huge difference is partly caused by a few very large companies, since the 

second largest size decile is only 23 times the market capitalization. 

MOM has nearly a monotonically increasing market capitalization from the long decile to the short 

decile. Like HML the short decile has twice the market capitalization of the long decile, but 

compared to the SMB deciles where the difference is 68 times, the MOM and HML have a smaller 

difference. Since the results from the SMB decile premiums were behaving almost perfectly 

monotonically, the size premium exists for every size decile, and therefore the smaller size 

difference in HML and MOM still leads to the conclusion that some of their premiums are related to 

the SMB premium. 
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For CMA, the market capitalization for the long and short deciles are of equal size and are thereby 

free of a size premium and cannot be explained by the SMB factor. The stocks in the short decile of 

RMW have, in contrast to HML and MOM, only half of the market capitalization of the long decile. 

Thus the RMW is negatively exposed to the SMB premium which is confirmed by the negative 

correlation and therefore does not contain any SMB premium. Thereby some of the weak 

performance for the RMW factor could be caused by the negative exposure to the strong 

performance by the SMB factor. 

Finally, the BAB factor is, like the RMW factor, negatively exposed to the SMB factor when we 

look at the market cap. of the stocks included in the long and short decile. But the correlation 

coefficient of 0.02 does not reflect this. 

 

4.3. Classical risk measures 

One of the common explanations for the factor premiums is the risk based. A lot of various risks are 

claimed to cause the premiums, but this section will test if the premiums can be explained by some 

of the classical risk measures for an investment strategy. These are the Treynor ratio, Maximum 

Drawdown, Value at Risk, Expected Shortfall, Skewness and Kurtosis.  

Systematic risk measured by beta is a commonly-used risk measure and Sharp (1964), Lintner 

(1965) and Mossin (1966) claimed that the CAPM beta was the only priced risk. From this point of 

view, this thesis uses the Treynor ratio (Treynor J. L., 1965) to test whether the beta of the portfolio 

returns are able to explain the factor premiums. The Treynor ratio is defined by (Sourd, 2007):  

Equation 19 

𝑇𝑝 =
𝐸(𝑅𝑝) − 𝑟𝑓

𝛽𝑝
 

In Table  4.9 the Treynor ratios are calculated using the STOXX Europe 600 Index as the reference 

for the beta calculations, as before. This ratio is popular because it only evaluates the systematic risk 

and for well-diversified portfolios it’s the only risk left because the firm-specific risk is diversified 

away. 
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Table 4.9. The Treynor ratio is calculated for all deciles of the factors. The ratios for the six factors are the difference between 

the long and short decile and not the Treynor ratio itself. Source: Datastream, own calculations.  

Treynor ratio D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Factor Direction 

HML 1.28% 0.98% 0.67% 1.03% 0.97% 0.84% 0.86% 1.17% 0.86% 0.88% 0.40% D1-D10 

SMB 1.73% 1.14% 1.31% 1.07% 1.06% 0.69% 0.62% 0.61% 0.57% 0.39% 1.35% D1-D10 

MOM 0.55% 0.84% 0.87% 1.07% 1.00% 1.14% 0.97% 1.19% 1.05% 1.03% 0.48% D10-D1 

CMA 1.15% 1.18% 1.10% 0.83% 0.92% 0.98% 1.00% 0.92% 0.95% 0.64% 0.50% D1-D10 

RMW 0.74% 1.09% 0.88% 0.83% 0.75% 1.04% 1.04% 0.99% 1.24% 1.17% 0.43% D10-D1 

BAB 1.16% 0.88% 0.90% 1.22% 1.08% 0.88% 1.01% 0.80% 0.85% 0.73% 0.43% D1-D10 

 

The results in Table  4.9 are dispersed, and if the systematic risk measured by the CAPM beta was 

capable of explaining the factor premiums, the Treynor ratio of the factors would have been zero. 

Instead, the factors ratio is ranging between 0.40% and 1.35% for the HML and SMB respectively. 

Furthermore, there is a quite constant decrease from portfolio 1 to 10 for the SMB and CMA, but 

for the other portfolios the picture is blurred. Overall, correcting returns for the systematic risk does 

not make the premiums disappear and is therefore a violation of the SML. It is hard to say whether 

it’s a rejection of the CAPM because among others the real market portfolio is not directly 

observable. Now that the systematic risk wasn’t capable of explaining the premiums, this thesis 

would look at other risk measures and see if the factor premiums contain additional risk with respect 

to these.  

An important risk measure for a trading strategy is the drawdown (DD). The DD is the cumulative 

loss since the loss started; the start loss is from the high water mark (HWM), which is the highest 

cumulative return achieved in the past. The DD is given by (Pedersen, 2015): 

Equation 20 

𝐷𝐷𝑡 =
𝐻𝑊𝑀𝑡 − 𝑃𝑡

𝐻𝑊𝑀𝑡
 

In equation 20 the 𝑃𝑡 is the cumulative return at time t. Often the reported risk measure is the 

maximum drawdown (MDD) over some past time period. This measure indicates how large a loss 

the investor should sustain from the given strategy. Higher MDD would therefore be a risk for the 

investor. 
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Value at risk (VaR) is another common risk measure, which measure the size of the loss over a 

given period and for a given confidence level. The VaR is often referred to as tail risk and can be 

calculated in many ways, either by historical data, by simulation or a combination of those and for 

different time horizons and confidence levels.  

To use the classical theoretical calculation for the VaR, the return has to be normally distributed; 

from appendix  9.3 the skewness and kurtosis shows us that the returns are not normally distributed. 

For the returns to be normally distributed, the skewness and kurtosis have to be 0 and 3 respectively. 

The kurtosis reported in appendix  9.3 is the excess kurtosis and thereby none of the factor premiums 

are close to being normally distributed with respect to skewness and kurtosis. Therefore the only 

applicable approach to calculate the VaR is the historical approach. By using this approach it is 

assumed that history repeats itself, which it rarely does and is therefore an unrealistic but necessary 

assumption for the purpose of this thesis. 

A typical confidence level is 95%, and by using historical data with monthly observations, the VaR 

for this thesis will be the highest loss within one month, with 95% confidence that will occur in the 

future. The method used is the simple way, by sorting the past returns and finding the 5% lowest 

returns - this return will then be the 95% VaR. 

A problem with VaR is that it does not say anything about the losses in the tail of the distribution, 

therefore the related risk measure expected shortfall (ES) is often reported together with the VaR. 

ES is given by (Pedersen, 2015):  

Equation 21 

𝐸𝑆 = 𝐸(𝑙𝑜𝑠𝑠|𝑙𝑜𝑠𝑠 > 𝑉𝑎𝑅) 
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The risk measures for the factors are reported in Table  4.10
25

.  

Table 4.10. The five risk measures are the difference between the risk measures for the long decile subtracted the short decile 

of the factors. The measures are therefore not for the factor itself but the factor exposure. Source: Datastream, own 

calculations. 

Factor HML SMB MOM CMA RMW BAB 

Direction D1-D10 D1-D10 D10-D1 D1-D10 D10-D1 D1-D10 

MDD 4.00% 7.00% 4.00% 18.00% -2.00% 8.20% 

VaR (95%) -1.76% -1.67% 0.69% -1.26% 0.96% 6.56% 

ES -2.00% -5.98% -0.74% 2.34% 2.94% 8.69% 

Skewness 2.40 1.23 0.03 1.19 (0.80) (2.91) 

Kurtosis 11.82 8.84 (0.11) 1.30 (2.80) (6.34) 

 

The purpose of this section is to see whether the factor contains additional risk in the long decile of 

the factor compared to the short decile. Therefore the measures reported in Table  4.10 are the 

difference between the long and short decile of the factors and not the risk measures of the factor 

itself, which is reported in appendix  9.3. Of the six factors, only the RMW factor has a negative 

MDD. The negative MDD means that the long portfolio has higher MDD than the short portfolio. 

The other five portfolios have positive MDD which range between 4% to 18% for the HML and 

CMA respectively. Thereby the factor premiums cannot be due to the fact that the long deciles 

require the investor to sustain larger draw-downs. 

The HML, SMB and CMA factors have a negative VaR, which means that the long decile of the 

factors has more tail risk than the short decile. Thus the investor has on the 95% confidence interval 

higher risk of a larger monthly loss on the long position than the short one. The additional tail risks 

for these factors vary between -1.76% and -1.26% for HML and SMB correspondingly. For the 

MOM, RMW and BAB factors with positive spread on the VaR, the BAB factor has the highest 

with a VaR of 6.56%. This was somewhat expected since the factor is long in the stocks with low 

beta and in short stocks with high beta. The special Frazzini and Pedersen (2014) weighting of the 

stocks hasn’t made the relative riskiness of the deciles change. 

  

                                                 
25

 The table with all decile risk measures is reported in appendix  9.6. 
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The related ES is negative for the factors HML, SMB and MOM, thereby the HML and SMB 

factors again have more risk in the long decile than the short decile, this time with respect to the 

losses in the tail of the distribution. For the HML and SMB, the negative ES is -2.00% and -5.98% 

respectively. The ES is positive for CMA, RMW and BAB, again the BAB factor has the highest 

positive measure of 8.69%. 

The two last risk measures in Table  4.10 are normally measures related to the normal distribution, 

but here the measures are different in the long and short deciles distribution. The skewness spread is 

positive for the HML, SMB, MOM and CMA, which range from 0.03 to 2.40 for MOM and HML 

respectively. Thus HML has a skewness that is 2.40 higher for the long portfolio than the short 

portfolio, which means that the long portfolio has a higher probability mass above the mode than the 

short portfolio.  

HML, SMB and CMA have positive kurtosis and thus the long portfolio has fatter tails than the 

short portfolios of these factors. Thereby the long portfolios are more risky because they are 

exposed to a large degree of extreme observations. For the remaining factors, MOM, RMW and 

BAB the kurtosis is negative and their long decile return distribution thereby have thinner tails than 

the short decile. 

According to these risk measures, the HML and SMB indicate some additional risk taking with 

respect to the left tail of the return distributions. For the other factors, the signs of excess risk taking 

are much dispersed.  
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5. Factor robustness 

The performance of the factor premiums found in the previous section could be caused by many 

elements. Therefore the premiums are analysed in different ways to gain a deeper understanding of 

the factor premiums performs during time, geographic area, stock size, the economic cycle, seasons, 

industry and with transaction costs. 

5.1. Performance across time  

Below in Figure  5.1, the cumulative returns for the constituent’s deciles of the factors are plotted. 

Most remarkable is the long decile of the SMB factor which performs a cumulative return of 4199% 

and thereby outperforms the short decile by 2400% over a period of 15 years. The figure also 

reveals that all long and short deciles were affected by the dot-com bubble, since all cumulative 

returns are declining in the start of the analysed period, which was the end of the bubble. Also the 

latest economic crisis in 2007 and 2008 affected all the long and short deciles of the factors by a 

large decline in the cumulative return for the given period. On some of the factors it can be hard to 

see the effects because of the large increase in the cumulative return in the period after the crisis. 

The short decile of the RMW factor is the one that the financial crisis in 07/08 affected the most. 

This seems reasonable since the short decile constituents are the stocks with the most unprofitable 

assets and when the financial crisis hit, the stocks in this decile had very little resistance towards a 

financial crisis due to these unprofitable assets. The claim of Fama and French - that the value 

stocks are procyclical and growth stocks are non-cyclical - are not confirmed by Figure  5.1, since 

the value stocks of the HML factor declined by 60% and the growth stocks declined by 48% from 

May 2007 until December 2008. Thereby they are both cyclical, while the growth stocks are less 

cyclical. Which factors are cyclical or not will be further analysed in section  5.2, about the 

performance in the economic cycle.  
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Figure 5.1. Shows the cumulative return for the long and short decile of the factors (Index year 2002 = 100). Source: 

Datastream, own calculations. 
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5.1.1. Sub-periods 

To see whether the factor premiums are robust across time, the full sample period of 15 years is split 

up into sub-periods of 5 years. The factors HML, SMB and CMA are the only factors which have 

given a substantial premium across all three sub-periods. For RMW and BAB, the premiums have 

been negative in one of the sub-periods and have therefore not shown to be robust across time. 

Others have also found that factor premiums are not strictly positive and are not robust across time 

(Cazalet & Roncalli, 2014). The results from the sub-periods are shown in Figure  5.2. 

The first period ranges from 2002 to 2006. In that period all factors return a positive premium 

except for the RMW factor, which performed a negative return of 1.10%. The second period ranges 

from 2007 to 2011 and therefore contains the financial crisis. Here the RMW factor premium is 

positive again, but for this period the BAB factor premium is negative by 0.66%. Lastly the MOM 

factor only performs a premium of 0.04% and therefore does not seem to be robust in a turbulent 

time. The third period ranges from 2012 to 2016 and was a period where the economy was partly 

recovered after the crisis. Here all factor premiums are positive, but as for the full sample period the 

RMW factor has the lowest premium and the BAB factor has in contrast to the second sub-period a 

positive return and the highest premium of 2.10%. 

Figure 5.2. Shows the performance of the factors and the STOXX Europe 600 Index across three sub-periods 2002-2006, 

2007-2011 and 2012-2016. Source: Datastream, Eurostat, own calculations. 
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Thereby this analysis of the three sub-periods shows that the factors vary a lot and disappear and 

reappear from time to time. The SMB premium in particular has been claimed as dead by many, but 

as van Dijk (2011) concludes, the SMB does still exist, which is also confirmed in this thesis. The 

premium has been positive in all sub-periods. This analysis, combined with the cumulative return 

analysis and the plot of the premiums in Figure  4.2 across the 180 months, indicates that the factors 

have some specific variations across specific economic phases. Therefore the next section will 

analyse the performance across the economic cycle more deeply. 

 

5.2. Performance in the economic cycle  

This section goes deeper into the analysis of the appearance and disappearance of the factor 

premiums to see if this can be explained by the economic cycle. It is important to emphasise that 

this section is not an attempt to analyse a market timing strategy. To analyse the performance of the 

factors in the economic cycle, the Composite Leading Indicators
26

 (CLI), GDP
27

 and STOXX 

Europe 600 Index are used as market economic reference data.  

The three macroeconomic indicators have different properties, where the CLI index is forward 

looking and tries to recognize the turning points in the business cycle by the fluctuations in the 

output gap. GPD are, conversely, CLI backward-looking and reflect the historical production, and 

the STOXX Europe 600 Index are related to the past performance of the included stocks, but since 

stock prices should have incorporated all future expectations according to the EMH, the index is 

also forward-looking.  

For this analysis the return of the STOXX Europe 600 Index and the change in the GDP are used as 

reference data and not the index and GDP itself. The mean of the CLI index is 100, which is 

calculated as a long-term potential level (trend). For STOXX Europe 600 Index and GPD the 

monthly mean are 0.13% and 0.64% respectively. 

                                                 
26

 Downloaded from Bloomberg, code: OTTLA013 Index. 
27

 Downloaded from Eurostat, code: namq_10_gdp, only quarterly numbers where available. 
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Table 5.1. Definition of the economic cycle. Also the sample distribution among the economic phases is reported for all three 

key indicators. Source: Datastream, Eurostat, Bloomberg, own calculations. 

 
Reference data % of the months 

Economic phase Level Change CLI index Index data GDP 

Recession Below mean Decreasing 22% 33% 30% 

Recovery Below mean Increasing 22% 7% 10% 

Boom Above mean Increasing 32% 37% 42% 

Slowdown Above mean Decreasing 24% 23% 18% 

 

In Table  5.1 the phases in the economic cycle are defined and the distributions of the months among 

the four phases - recession, recovery, boom and slowdown - are shown in % of the total 180 months. 

When the CLI index is used as the macroeconomic reference data there has been recession and 

recovery in 22% of the months, boom in 32% and slowdown in 24%.  

In Table  5.2 every factor return for the different economic phases are shown. In panel A the results 

for the factors are calculated by using the CLI index as macroeconomic reference data, in panel B 

the STOXX Europe 600 Index is used and in panel C the GDP is used
28

.  

The results presented show large differences in the average return for the different phases, and the 

investor who is capable of exploiting this has a lot to gain. As expected, the STOXX Europe 600 

Index has the lowest average return during recession. More unexpected is that the highest average 

return is reached in the recovery phase and not in the boom phase. The negative return in the 

slowdown phase emphasizes the importance of the direction of the economic cycle, because in 

slowdown the CLI index is still above the long-term potential. This shows again the importance of 

recognizing these turning points.  

The HML factor varies substantially from -0.71% to 3.80%
29

 for the recession and recovery phase 

correspondingly; again the direction of the indicator is more important than the level of the 

indicator. This is due to the fact that slowdown only produces a return of 0.12%, which is when the 

indicator is above the long-term potential and 3.80% under recovery when it is below.  

                                                 
28

 The indicators performance across time is shown in appendix  9.5. 
29

 Without the outlier described in section  4.1.1 the return is 2.75%. 
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The only phase which is above the long-term average
30

 of the HML factor (0.81%) is the recovery 

and is therefore crucial for the performance of the factor. The recovery phase is the phase right after 

the trough of a cycle, and the macroeconomic risk factor which the HML factor is mimicking could 

therefore be the risk of a short expansion and an early down-turn. This risk-based explanation is 

backed up by Scheurle and Spermann (2010), who also found that the HML factor will lose force if 

the upswing continues and becomes a boom. The analysis is not completely comparable with this 

thesis but in panel A of Table  5.2 the factor drops to a premium of 0.77% and therefore loses some 

of its force. One of the explanations made by Fama and French (1993) was that the value stocks 

were procyclical and growth stocks are noncyclical. This is not confirmed, because both portfolios 

are procyclical - the value stocks are, however, more procyclical than the growth stocks. These 

results of the factor decile constituents’ performance in the economic phases are shown in 

appendix  9.7. 

The SMB premium is positive for all four phases of the economy, but varies significantly from 

0.12% to 5.14%
31

 in recession and recovery correspondingly. In this way the SMB factor performs a 

good hedge against uncertainty about the future economic state. Again the direction of the indicator 

is crucial for the premium, where both recovery and boom are above the long-term average of 

1.81% for the factor. In Scheurle and Spermann (2010) they describe their own findings from 2009 

for the SMB factor as being highest when business activity accelerates, because the profit of small 

cap. firms increases faster than for large cap. firms. This thesis confirms that pattern by the findings 

of the highest premium in the recovery phase.  

Often small cap. firms have difficulties in economic declining such as recession and slowdown due 

to a more tight credit market and declining economic markets. This hurts the small cap. firms more 

than the large cap. firms since small cap. firms often are more dependent on bank loans and often do 

not have access to debt markets. This was also the argument by Chan and Chen (1991). In this thesis 

the premium declines but does not become negative in these phases of the economy.  

  

                                                 
30

 The findings of the factor premium for the full sample period. 
31

 Without the outlier described in section  4.1.2 the return is 4.11%. 
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This is surprising with respect to the negative premiums found by Scheurle and Spermann (2010) in 

these phases. But others like Dichev (1999) have not been able to connect this bankruptcy risk to the 

SMB premium, so the results are unclear. From Figure  4.2 it can be seen that the SMB premium has 

returned significant negative premiums in some months during the end of the dotcom crisis and in 

the financial crisis in 2007 to 2009, and the theory about a tighter credit market affecting the small 

cap. firms more than large cap. firms cannot be rejected. 

Momentum strategies such as the MOM factor are often grounded in the behavioural explanation 

and are very rarely related to a macroeconomic risk factor. The analysis of the premium across 

different economic phases partly confirms this. This is partly due to the lack of a relationship 

between the direction and the level of the macroeconomic variables. Furthermore, the factor is 

performing close to the long-term average of 0.48% in both recession and in boom phases. The 

factor does, however, perform significantly better during the recovery phase than in the other 

phases. Thereby this analysis does not support the crash risk explanation presented by Daniel and 

Moskowitz (2016). For their explanation to hold, the recovery phase should be the phase where the 

MOM factor realized the lowest premium, due to the theoretical strong performance of the past 

losers in this phase. Intuitively the expectations were that the MOM factor was performing worst in 

the two turnaround phases, which is characterized with mean reversion. Since this is not the case, 

the relationship does not hold or the definitions of the four phases are not robust.  

CMA has positive premiums for three of the phases, but -0.62% for the slowdown phase. This phase 

is the only one below the long-term mean of 0.52%. The strong performance during recession 

makes the CMA factor a strong hedge against such a phase, but the highest premium is obtained 

during recovery where the STOXX Europe 600 Index is also performing well.  

The second quality factor, RMW, performs a premium of 0.75% during recession, which is very 

high compared to the long-term average of 0.13%. Furthermore, the slowdown phase is the only 

other phase which is positive. The factor performs a significant negative premium of -0.59% during 

the recovery phase, which confirms Russo’s (2015) findings of negative quality premiums during 

recovery periods. He further states that this is not a surprise to him, because the recovery phase is 

known as a phase where low-quality stocks perform well.  
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The long-term average of 0.13% did indicate that the factor wasn’t that interesting, but this analysis 

shows that in recession it has some noteworthy properties. 

The BAB factor has performed a positive premium in three out of four phases and all these 

premiums a higher premium than the long-term average of 0.65%. The negative premium is 

obtained during the recession phases by a return of -0.23%. Further analysis (not shown) of the 

premiums during recession has shown that the low-beta stocks in some months performed a larger 

negative return than the high-beta stocks before the leveraging to a beta of one. This leveraging to a 

beta of one will only make the BAB premium even more negative. Overall, when the CLI is used as 

indicator, the HML, SMB, MOM and CMA perform best during the recovery phases, the RMW 

factor during recession and the BAB factor during the boom phases. 

Table 5.2. The average performance of the STOXX Europe 600 Index and the six factors in the economic cycle. In panel A the 

CLI is used as indicator and in B and C the STOXX Europe 600 Index and GPD is used respectively. Source: Datastream, 

Eurostat, Bloomberg, own calculations. 

Panel A) CLI 
       

Economic phase STOXX Europe 600 index HML SMB MOM CMA RMW BAB 

Recession -3.08% -0.71% 0.12% 0.60% 0.56% 0.75% -0.23% 

Recovery 2.59% 3.80% 5.14% 1.36% 1.56% -0.59% 0.70% 

Boom 1.26% 0.77% 2.22% 0.27% 0.65% -0.09% 1.26% 

Slowdown -0.13% 0.12% 0.53% -0.12% -0.62% 0.17% 1.18% 

Panel B) STOXX Europe 600 Index 
   

Recession -4.26% -0.33% 0.39% 0.64% 0.60% 1.25% -0.59% 

Recovery -3.36% -1.87% 0.79% -0.31% -0.37% 0.83% -0.41% 

Boom 3.80% 2.54% 3.12% 0.32% 0.80% -0.75% 1.25% 

Slowdown 2.11% 1.02% 2.78% 0.76% 0.21% -0.65% 2.39% 

Panel C) GDP 
       

Recession -1.16% 0.22% 1.56% 1.14% 0.90% 0.90% 0.13% 

Recovery 0.36% 3.94% 3.78% 0.51% 0.49% -0.88% -0.96% 

Boom 0.78% 0.93% 2.17% 0.24% 0.44% -0.12% 1.37% 

Slowdown 1.30% 0.51% 1.26% -0.04% 0.13% -0.46% 1.48% 

 

In panel B of Table  5.2 the STOXX Europe 600 Index is used as indicator for the four phases in the 

economic cycle and the distribution of the month among the phases are different from the CLI as 

indicator.  
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The largest difference in the distribution from the CLI as indicator is that only 7% of the months are 

categorized as recovery phases, which makes the sample size very small for that particular phase. 

In panel C, where the change in GDP is used as an indicator, the distribution of the month between 

the phases is also different, but more like the CLI as indicator than the STOXX Europe 600 Index. 

Whereas the CLI index is a leading indicator, the GPD is a lagging indicator. This is therefore 

important to bear in mind when using the numbers. The GPD as indicator is in practice not possible 

to trade upon because it’s first known when the period is ended. 

All the factors perform a positive premium during recession which they didn’t with the CLI as 

indicator. Furthermore the HML, SMB and CMA factors have positive premiums for all four phases 

of the economic cycle, which is an appreciated feature of an investment strategy. The variation 

between the results for different indicators shows the importance of choosing the right one if the 

trading of these factors is based on a model which incorporates these features found in the above 

analysis.  

 

5.3. Seasonality  

As Heston and Sadka (2008) describe, there are extensive numbers of papers that have found a 

persistence seasonal effect in stock returns, but only a few papers have studied the seasonal effects 

on cross-sectional differences in stock returns. Within seasonality, the January effect on stock 

returns is the best-documented seasonal anomaly, which is that stock returns are usually higher in 

January.  

One of the first to document the January effect was Wachtel (1942) who also presented the tax-

selling hypothesis, as Keim (1983) also states, as one possible explanation for the higher returns in 

January. The tax-selling hypothesis states that investors sell bad stocks in December due to tax 

deductions and the following month the investors buy the stocks again, which now have become 

cheap. Another hypothesis is the information hypothesis, where the higher stocks returns are related 

to the fact that January is the month right after the year end of the firms. In this period a lot of 

information about the firms is revealed and causes inadequate price adjustments every year. 
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Donald B. Keim (1983) was testing the size-related anomalies in seasonality in stock returns and 

found that small stocks tend to outperform large stocks more extensively in January than in the 

other 11 months of the year. In Figure  5.3 the average return for every 12 calendar months of the 

sample period of 15 years is calculated for every factor and the market proxy. As seen in Figure  5.3, 

the SMB factor in this thesis is on average yielding a return of 4.6% in January, which is the highest 

return among the 12 months and thereby confirms Keim’s finding. When the SMB is performing 

economically better in January than other months, it is due to the fact that the January effect is well-

known to be more prevalent among small firms than large firms. 

For the SMB factor the four highest premiums are from January to April; the SMB factor thereby 

has a very strong performance in the beginning of the year, not only in January. In Table  5.3 the 

magnitude of negative premiums for a given month are calculated and all observations above 50% 

are marked in red. The table confirms the higher premiums from January to April are not just caused 

by a few large abnormal premiums but by a persistently low number of negative premiums for these 

months. The number of negative premiums for SMB in January to April varies from 7% for March 

and 20% for the other 3 months. For the SMB factor, June is on average the worst month with a 

negative premium of 0.73%, and for 60% of the months, the premiums are negative.  

The CMA factor has the highest premium in April of 2.07%. In January the premium was on 

average 2.02%, which is also much higher than the total factor premium of 0.52%. Again Table  5.3 

confirms that the high premium in January is reasonably consistent, since only 20% of the 

premiums are negative.  

The STOXX Europe 600 Index has the highest average return in February and not in January, as 

expected by the January effect. This may be caused by the fact that the index is value-weighted and 

the large firms are valued higher than small firms, which the January effect is mostly prevalent 

among. For the HML factor, May, October, November and December have yielded negative 

premiums in more than 50% of the years in the sample and May in 73% of the years yielding a 

negative premium for the HML factor. 
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Figure 5.3. The average factor premium and the STOXX Europe 600 Index return of the individual month from January to 

December (1 to 12). Source: Datastream, own calculations. 

 

For the MOM factor, the months with the highest returns are January and April with a return of 

approximately 1.60%, and the numbers of months with negative returns are 20% and 33% 

respectively. The highest month for RMW and BAB are May and February respectively. 

Across all factors April has been the best month with respect to the number of months with positive 

returns. Only 31% of the factor returns were negative and the worst month is June, with negative 

returns in 52% of the months. Finally only the SMB factor is strictly exposed to the January effect, 

but still the findings are noteworthy. 
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Table 5.3. Shows the average percent of negative premiums for the STOXX Europe 600 Index and the six factors. Source: 

Datastream, own calculations. 

Month Excess market SMB HML MOM RMW CMA BAB 

January 47% 20% 33% 20% 73% 20% 67% 

February 40% 20% 40% 40% 47% 60% 20% 

March 33% 7% 20% 40% 47% 47% 40% 

April 33% 20% 27% 33% 40% 27% 40% 

May 47% 33% 73% 33% 33% 47% 27% 

June 67% 60% 47% 47% 33% 47% 67% 

July 40% 33% 33% 33% 60% 47% 47% 

August 27% 27% 47% 67% 67% 73% 40% 

September 47% 33% 33% 27% 47% 40% 33% 

October 33% 27% 60% 47% 40% 33% 53% 

November 20% 27% 67% 67% 40% 47% 33% 

December 27% 27% 53% 67% 53% 47% 33% 

 

 

5.4. Performance across geographic areas  

In the following two sections the factor performance across two different geographical splits. This is 

to test whether the factors exist across different areas of Europe. 

5.4.1. Across country economic size 

To see whether the results are robust across country economic size, the 17 countries represented in 

the STOXX Europe 600 Index are split in small and large European economies. The small and large 

economies split are made by the size of the GDP in fourth quarter of 2016. Here the four largest 

economies were Germany, France, the United Kingdom and Italy. They accounted for almost 63% 

of the GDP in Europe
32

 (Eurostat, 2017). These four countries account for 192 stocks out of the total 

sample size of 330 stocks and the small economies are represented by the remaining countries and 

stocks. The factors are calculated the same way as before, but the split in small and large economies 

means that the deciles only have approximately 19 and 14 stocks in each. This could be critical for 

the factor return to be affected by firm-specific risk. 

  

                                                 
32

 The European union (28 countries). 
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Table  5.4 reports the results of the split between small and large European economies. Three of the 

factors - MOM, RMW and BAB - are insignificant in both small and large economies. The highest 

premium for these is 0.61% (t-mean = 1.02), but with a high SD of 8% the premium is not 

statistically significant on any levels.  

In general the SMB factor gives the highest return of all the factors, with 1.74% (t-mean = 4.40) and 

2.00% for the large and small economies respectively. Conversely the BAB factor has the lowest 

return, with -0.41% (t-mean -0.76) for the large economies. The HML factor for large economies 

provides a return of 1.04% and thereby outperforms the small economies’ HML factor by a return of 

0.22%. Over the period the CMA factor performs a return of 0.75% and 0.48% for small and large 

economies respectively, thereby small economies outperform the large economies by 0.27%. The 

BAB premiums vary substantially from premiums of 0.61% for small economies to a premium of    

-0.41% for the large economies. Overall the performance is better for five out of six factors in the 

small economies, but the economic intuition for this is rather unclear. Except for the BAB, the 

factors have proven to be positive across small and large economies. 

Table 5.4. Summary statistics for factor premiums for January 2002-December 2016, 180 months. The premiums are on small 

and large economies in Europe and on northern and southern Europe. Source: Datastream, own calculations. 

 
Small European economies 

 
Large European economies 

Portfolios HML SMB MOM CMA RMW BAB 
 

HML SMB MOM CMA RMW BAB 

Mean monthly 0.82% 2.00% 0.37% 0.75% 0.15% 0.61% 
 

1.04% 1.74% 0.30% 0.48% 0.13% -0.41% 

SD 5.77% 5.83% 3.98% 3.97% 3.93% 7.98% 
 

5.72% 5.31% 3.19% 3.39% 3.60% 7.21% 

t-mean 1.91** 4.59*** 1.26 2.52*** 0.52 1.02 
 

2.45*** 4.40*** 1.27 1.91** 0.49 (0.76) 

 
Northern Europe 

 
Southern Europe 

Portfolios HML SMB MOM CMA RMW BAB 
 

HML SMB MOM CMA RMW BAB 

Mean monthly 0.85% 1.93% 0.56% 0.56% 0.75% -0.08% 
 

0.92% 1.60% 0.31% 0.35% -0.04% 0.53% 

SD 5.84% 6.14% 4.44% 3.86% 3.52% 7.26% 
 

5.21% 5.31% 2.97% 3.14% 3.57% 6.16% 

t-mean 1.94** 4.23*** 1.68** 1.95** 2.87*** (0.15) 
 

2.38*** 4.03*** 1.39* 1.51* (0.15) 1.15 

 

5.4.2. North and South Europe 

Another way to test if the results are robust is by sorting the stocks into north European and south 

European stocks. The northern and southern countries can be seen on the map in appendix  9.8 of the 

seventeen countries. Northern Europe contains six countries and 151 stocks and southern Europe is 

represented by the remaining 11 countries and 179 stocks.  
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In northern Europe all the factors are significant except the BAB factor. The significant factor 

premiums vary from 0.56% to 1.93% and for CMA/MOM and SMB respectively, and the t-mean 

from 1.68 to 4.23. In southern Europe the HML, SMB, MOM and CMA factors are significant and 

have premiums that differ between 0.31% and 1.60% for MOM and SMB respectively. The results 

are represented in Table  5.4. In contradiction to the analysis of the European market overall, the 

analysis of northern Europe finds significant factor premium for the RMW. Furthermore, the RMW 

premium in southern Europe does not exist; the premium is in fact negative by 0.04%. 

Overall from small/large European economies and northern/southern Europe the HML, SMB and 

CMA factors are the ones which have significant premiums across both splits. Therefore these 

factors seem rather robust. The BAB factor has, contrarily, performed rather unstable results and 

none of them were significant. 

Table 5.5. Correlations between the factors premium itself on the different geographical splits made in section 5.4. Source: 

Datastream, own calculations. 

 HML  SMB 

 Large 

economies 

Small 

economies 

North 

Europe 

South 

Europe 

 

 

Large 

economies 

Small 

economies 

North 

Europe 

South 

Europe 

Large economies 1.00 0.65 0.85 0.85  1.00 0.68 0.84 0.84 

Small economies 0.65 1.00 0.80 0.76  0.68 1.00 0.84 0.81 

North Europe 0.85 0.80 1.00 0.69  0.84 0.84 1.00 0.72 

South Europe 0.85 0.76 0.69 1.00  0.84 0.81 0.72 1.00 

 MOM  CMA 

Large economies 1.00 0.33 0.67 0.45  1.00 0.28 (0.12) 0.08 

Small economies 0.33 1.00 0.60 0.49  0.28 1.00 0.66 0.50 

North Europe 0.67 0.60 1.00 0.16  (0.12) 0.66 1.00 0.19 

South Europe 0.45 0.49 0.16 1.00  0.08 0.50 0.19 1.00 

 RMW  BAB 

Large economies 1.00 0.47 0.35 0.69  1.00 0.45 0.69 0.53 

Small economies 0.47 1.00 0.18 0.60  0.45 1.00 0.56 0.65 

North Europe 0.35 0.18 1.00 0.01  0.69 0.56 1.00 0.45 

South Europe 0.69 0.60 0.01 1.00  0.53 0.65 0.45 1.00 

 

The correlations between the splits are reported in Table  5.5.  In general, the HML, SMB and BAB 

factors are highly correlated across geographic areas. The correlations for these factors are between 

0.45 and 0.90. The CMA factor has the lowest correlation overall across the splits, with a 

correlation of 0.08 for southern Europe and large economies and a negative correlation of 0.12 for 

north Europe and large economies. Fama and French also found a small negative correlation across 

regions in their test of the RMW factor (French & Fama, 2016). Also the RMW factor has low 

correlation and almost zero (0.01) correlation for North and South Europe. 
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5.5. Performance across the stocks market capitalization  

Earlier evidence by Fama and French (2012) has revealed that the HML factor has a larger premium 

(0.27%) for small stocks than large stocks also on the European market. Therefore, it could be 

interesting to see if this still is true for the HML factor, and furthermore to see if the other factors 

also have a larger premium for small stocks. The robustness of the factors would be considerably 

improved if the premiums exist within both small stocks and large stocks. As mentioned previously, 

the market capitalization of the firm is used to state whether the stocks are small or large. 

To test this relationship, the median of the market capitalization at time t is used as the breakpoint 

for small and large stocks, and then the factor premiums are calculated the same way as previously. 

In Table  5.6 the mean, SD and t-mean results are reported for the small stocks premiums, large 

stocks premiums and the difference between these. The findings by Fama and French of the larger 

premium for the HMLS-L are confirmed, but with a smaller excess premium of 0.16%. More 

interesting is that for all six factors, the small stocks factor premiums outperform the large stocks 

factor premiums. However, for RMWS-L and MOMS-L the outperformance is very weak, with an 

excess premium of 0.01% and 0.05% respectively. The RMW has, in contrast to MOMS-L, a 

noteworthy premium for both RMW factors and the RMWS just hasn’t outperformed RMWL. The 

largest spread among the factors is for SMBS-L with 1.56%. This is due to a high return on SMBS by 

1.83%. Also, CMAS-L has a high spread, which is the result of CMAS return of 0.90% and a factor 

return of 0.01% for the CMAL; from this result the CMA premium does not seem to exist for large 

stocks. 

Table 5.6. The factor premiums for small (S) and large (L) stocks sorted by the sample market capitalization median are 

reported. Also the excess premiums (S-L) for the small stock premiums above the large stock premiums are reported. Source: 

Datastream, own calculations. 

            

Factor HMLS HMLL HMLS-L  SMBS SMBL SMBS-L  MOMS MOML MOMS-L 

Mean monthly 0.79% 0.63% 0.16%  1.83% 0.28% 1.56%  0.12% 0.06% 0.05% 

SD 6.20% 4.66% 5.14%  5.15% 3.27% 4.78%  3.78% 3.31% 4.12% 

t-mean 1.70** 1.81** 0.41  4.78*** 1.14 4.37***  0.42 0.25 0.18 

            

Factor CMAS CMAL CMAS-L  RMWS RMWL RMWS-L  BABS BABL BABS-L 

Mean monthly 0.90% 0.01% 0.89%  0.31% 0.29% 0.01%  0.60% 0.30% 0.30% 

SD 4.08% 2.82% 4.33%  3.93% 3.04% 3.84%  7.63% 6.05% 8.24% 

t-mean 2.96*** 0.03 2.77***  1.05 1.30* 0.05  1.05 0.67 0.48 
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Others like Jagadeesh and Titman (2001) have also investigated the performance of momentum 

between both small and large stocks. They find that small stocks had a MOM return of 1.42% and 

big stocks had 0.86%, thereby small stocks have a 0.56% larger MOM premium. This premium is 

much larger than the premium found in this thesis. This could be due to a change in the difference in 

the most recent time frame or due to differences between the US and European markets.  

Jagadeesh and Titman (2001) argue that the higher momentum premium for small stocks could be 

due to the cost associated by executing the strategy for small stocks, regarding transaction costs and 

shorting possibilities. Thereby this could be the explanation for the general tendency for the factors 

which only include small stocks to outperform factors which only include large stocks. 

 

5.6. Industry bets  

Some factors have been claimed to perform better due to an overweighting of certain industries; 

some of these are the BAB and MOM factors. In the paper by Asness, Frazzini and Pedersen (2014) 

they describe the industry bet problem related to the BAB factor and Moskowitz and Grinblatt 

(1999) within the MOM factor. It could therefore be interesting to see whether the factors tested in 

this thesis on the European market are exposed to such industry bets. The original industry 

distribution is plotted in appendix  9.9. 

The stocks are sorted into industries by using the Industry Classification Benchmark (ICB). The 

ICB structure is 10 industries, 19 supersectors, 41 sectors, 114 subsectors and is an established 

global standard which is used by a lot of stock exchanges, index providers, financial media and fund 

management. For the purpose of the thesis, the use of the 10 industries split is appropriate. To 

calculate whether the factors are overweighted within a specific industry, the average number of 

stocks within one of the 10 industries is calculated. This is then done for all deciles for each factor 

across all 180 months. Then the factors’ weights within an industry are calculated by taking the 

average industry weight within the individual industries of the decile and subtracting the two factor 

deciles from each other. The results are plotted in Figure  5.4. 

The figure reveals that some of the factors clearly have some industry bets embedded and others are 

well-balanced between the industries. The HML factor is overweighted by 33% with respect to the 

Finance industry.  
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Thereby the long decile of the factor has 33% extra weight on financial stocks than the short decile 

of the HML factor. The overweight of financial stocks is caused by a 0% weight in the short decile 

of the factor and the financial stocks are therefore characterized by being high value stocks. Health 

Care and Consumer Services are both industries which are under-valued by -25% and -15% 

respectively. Thus these industries are characterized as industries with growth stocks. 

The SMB factor also includes some industry bets. The largest overweight is 32% on the Industrial 

industry and is due to a weight of 37% among the long decile and only 5% in the short decile. 

Industrial stocks are therefore mainly smaller firms and only a few of them are among the largest in 

the sample. In the opposite spectra, the factor is underweighting the Oil and Gas, Health Care and 

Telecommunication industry by -10%, -10% and -12% respectively. These industries are then 

primarily large stocks. 

Another factor which is making these industry bets is the RMW factor. The factor is underweighted 

by -53% within the Finance industry. This huge spread is caused by 0% presence of financial stocks 

within the long decile of the factor and thus the industry is characterized as stocks having low gross 

profitability (weak stocks). The overweighting is less substantial but noteworthy, with 14% and 

24% for Consumer Gods and Health Care respectively. The Health Care industry in particular is not 

surprisingly overweighed, since they are normally known for having a high gross profitability. 

Finally, the BAB factor also makes some industry bets on the Industrial and Health Care industries. 

This is done by an underweighting of Industrial stocks by -15% due to a monotonically increasing 

weight of the industry from a long decile of 17% to the short decile of 32%. The industrial 

production is well-known to be affected by the current economic phase and thereby has a high 

market beta. Therefore it isn’t unexpected that the industry is placed high within the market beta as 

a key indicator. The Health Care industry is overweighed by 12%, which is also not a surprise as the 

Health Care industry is rarely affected by the current economic phase. For the MOM and CMA 

factor the industry bets are very limited and are not considered to have an impact on the factors
33

. 

 

                                                 
33

 The decile specifications can be found in appendix  9.10. 
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To analyse whether the industry bets have been profitable, the average return for the 10 industries 

are calculated by using the sample representatives. The Industrials and Technology industries have 

the highest returns during the sample period and Consumer Service and Telecommunications have 

the lowest returns. The industry bet made by the factor is analysed and the largest positive premium 

due to the industry bets made by the factor is the SMB. The factor has gained a positive premium of 

0.14% on average on the industry bet. The BAB factor has, for this sample period, made the worst 

industry bet which results in a negative return of -0.09%. This is due to the underweighting of the 

two best-performing industries. 

For the rest of the factors, the premium due to industry bets has been insignificant or negative
34

. 

Overall the size of these findings is far from explaining the factor premiums entirely, but maybe 

some of the explanation lies in the industry bets. At the least, this thesis has showed that some of the 

SMB premium is due to the industry bet made implicitly. Thereby the thesis does not find evidence 

to support the notion that the BAB premium is caused by an industry bet, but rather - as Asness, 

Frazzini and Pedersen (2014) show - the premium also exists when making the factor industry 

neutral. In contradiction to Moskowitz and Grinblatt (1999), there is no evidence that supports that 

the MOM premium is caused by certain industry bets. Actually, all the factors are dispersed more or 

less across the industries except for the RMW factor, which is short 53% in the finance industry.  

                                                 
34

 All industry bet premiums can be found in appendix  9.11 
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Figure 5.4. Shows to what extent the factors are overweighed or underweighted within an industry. The percent is calculated 

as difference between the industry weight in the long and short decile. The 10 ICB industries are used. Source: Datastream, 

own calculations. 

 

5.7. Trading cost 

Until now, this thesis has examined the performance of the factors without taking trading costs into 

account. The trading costs often determine whether the trading strategy is profitable and which 

trading rule is the best, therefore the cost is important to consider when trading in the real world.   

Trading costs have nine components and are often split into implicit and explicit transaction costs 

(Pedersen, 2015). The explicit costs are brokerage commissions, market fees, clearing and 

settlement costs and taxes/stamp duties, whereas the implicit costs are bid-ask spread, market 

impact, operational opportunity costs, market timing opportunity costs and missed trade opportunity 

costs.  
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All these different trading costs are hard to estimate because they vary across time, investor, 

brokers, and securities. Therefore the transaction costs, which will be taken into account in this 

thesis, are the brokerage commissions. The brokerage fee used in this thesis is 0.20% and is the 

quoted fee on Nordnet.dk for trading European stocks (Nordnet, 2017). The fee is for every buy or 

sale.  

The rebalancing of the factor portfolios occurs monthly except for CMA and RMW, because their 

trading strategies are based on accounting numbers and are therefore rebalanced yearly. All else 

being equal, higher rebalancing frequency leads to a high turnover and therefore higher costs; in 

practice the holding period is often longer than one month when taking trading costs into account. 

The brokerage fees in this thesis are determined by the transactions needed to maintain the correct 

sorting of the stocks every month into the deciles. Thereby the stocks entering and leaving the 

deciles due to changes in the key indicator for the factor is determining the brokerage fees. In 

Table  5.7 the turnover in the factor deciles and the factor are presented. Additionally the transaction 

costs are reported in Table  5.8. 

Table 5.7. Reports the turnover ratio within the deciles for every factor. The turnover ratio reported for the factor is the sum 

of the long and short decile. Source: Datastream, own calculations. 

(Long-Short) Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 Factor 

HML (1-10) 12.29% 23.04% 25.15% 28.56% 30.63% 29.71% 26.27% 21.61% 15.99% 5.33% 17.63% 

SMB (1-10) 9.40% 14.74% 17.41% 17.60% 17.44% 17.18% 14.63% 11.68% 8.12% 1.48% 10.88% 

MOM (10-1) 20.88% 43.96% 53.35% 58.48% 59.68% 60.78% 58.65% 57.05% 48.68% 28.93% 49.81% 

CMA (1-10) 6.96% 7.35% 7.27% 6.73% 7.01% 7.11% 7.58% 7.26% 7.07% 7.01% 13.97% 

RMW (10-1) 1.79% 3.61% 3.97% 3.98% 3.43% 4.09% 3.83% 3.61% 2.71% 1.41% 3.19% 

BAB (1-10) 26.29% 43.51% 52.60% 55.35% 56.59% 60.41% 55.86% 52.76% 43.43% 24.09% 50.38% 

Table 5.8.  Reports the transaction costs associated with the maintenance cost defined by the turnover ratio. The transaction 

costs reported for the factor is the sum of the long and short decile. Source: Datastream, Nordnet, own calculations. 

Transaction cost 

(Long-Short) Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 Factor 

HML (1-10) -0.05% -0.09% -0.10% -0.11% -0.12% -0.12% -0.11% -0.09% -0.06% -0.02% -0.07% 

SMB (1-10) -0.04% -0.06% -0.07% -0.07% -0.07% -0.07% -0.06% -0.05% -0.03% -0.01% -0.04% 

MOM (10-1) -0.08% -0.18% -0.21% -0.23% -0.24% -0.24% -0.23% -0.23% -0.19% -0.12% -0.20% 

CMA (1-10) -0.03% -0.03% -0.03% -0.03% -0.03% -0.03% -0.03% -0.03% -0.03% -0.03% -0.06% 

RMW (10-1) -0.01% -0.01% -0.02% -0.02% -0.01% -0.02% -0.02% -0.01% -0.01% -0.01% -0.01% 

BAB (1-10) -0.11% -0.17% -0.21% -0.22% -0.23% -0.24% -0.22% -0.21% -0.17% -0.10% -0.20% 
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The turnover is calculated as:  

Equation 22 

𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 =
(𝑉𝑏𝑢𝑦 + 𝑉𝑠𝑒𝑙𝑙) ∗ 0.5

𝑉𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
 

Vbuy=  Value of stocks bought at portfolio formation 

Vsell=  Value of stocks sold at portfolio formation  

Vportfolio= Value of portfolio at portfolio formation  

 

The turnover for the factors in Table  5.7 is calculated as the sums of the two deciles which make up 

the factor. The turnover for the factors varies from 3.19% to 50.38% for the RMW and BAB factor 

respectively. This large spread not only arises from the fact that the RMW factor is only rebalanced 

once a year because the size factor has an average turnover of 10.88%, so there are large differences 

in the maintenance cost for the factors.  

For the HML factor, the average turnover for the sample period is 17.63% and thereby almost one 

fifth of the constituents are changed every month. From Table  5.7 it can be seen that the main part 

of the turnover is coming from the long deciles of the factor with a decile 1 turnover of 12.29%. For 

the center deciles the turnover is higher, which indicates that they fluctuate more in their ranking 

than the high and low value stocks do (the inverted smile is plotted in appendix  9.12). In total the 

transaction costs make up -0.07%, which means that the HML factor has a premium of 0.74% after 

accounting for the brokerage fee.  

The SMB turnover is on average only 10.88% as a result of a long decile turnover of 9.40% and a 

short decile of 1.48%. The low turnover of the short decile of the SMB factor indicates that large 

cap. firms stay large cap. firms across time. After accounting for the transaction costs of -0.04% the 

factor still performs a large premium of 1.77%; the brokerage fees thereby do not affect the 

premium of the factor much. However, the trading costs of trading small cap. stocks are often higher 

due to liquidity risk arising from a large bid-ask spread. So if some of these costs were included, the 

premium may be reduced remarkably. 
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One of the highest factor turnover ratios belongs to the MOM factor and makes up a turnover of 

49.81%. This high turnover is due to both the long and the short deciles of the factor. Thereby the 

most recent winners and losers are overtaken by new winners and losers and are therefore not that 

persistent. The turnover results in transaction costs of 0.20%, which reduce the MOM premium of 

0.48% substantially to only 0.28%. 

The CMA factor has an average monthly turnover of 13.97% and is equally shared by the long and 

short deciles. Contrarily, the HML, SMB, MOM, RMW and BAB factors and the CMA factor have 

practically equal transaction costs across the deciles. This indicates that the low investment and high 

investment ranked stocks are not more stable in their ranking than the middle deciles. The 

transaction costs are -0.06% which reduces the CMA premium to 0.46%. If the CMA factor has 

been rebalanced monthly and not yearly, the transaction costs have probably been higher. 

In comparison to the other quality factor CMA, the RMW factor has a much lower turnover ratio, 

which entails a cost of only 0.01%. This transactions cost therefore practically doesn’t affect the 

premium of the RMW even though the premium was insignificant before the costs.  

The BAB factor has the highest turnover ratio of 50.38% which entails transaction costs of -0.20%. 

Thereby the costs reduce the original premium of 0.65% by almost one third to 0.45%. These high 

turnover ratios for the BAB deciles just confirm the previous finding of a very volatile correlation 

across time. This is due to the fact that the correlations are an important measure of the beta, which 

is the key indicator for the factor. 

In practice, the brokerage fee only affects the MOM and BAB premium, because the costs are so 

relatively low in comparison to the premium. It is important to bear in mind that the transaction 

costs would probably have been lower if the sorting had been in only quintiles or had been 

rebalanced less time per year. For further analysis it could be interesting to analyse the turnover in 

depth and look at where the stock is ranked after it leaves the decile, to see where the stocks go after 

they leave the long or short decile.    
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6. Conclusion 

This thesis has found that recent empirical data supports the existence of factor premiums on the 

European market. Five of the six factor premiums examined in this thesis have revealed significant 

premiums; these are the HML (0.81%), SMB (1.81%), MOM (0.48%), CMA (0.52%) and BAB 

(0.65%). The last factor is RMW (0.13%) which was yielding a positive premium but is statistically 

insignificant. All factors have two categories of possible explanations, the risk-based and the 

behavioural, but academia has not reached unity. 

None of the factor premiums were explained by the Treynor ratio, since the smallest Treynor ratio 

spread for the factors reported was 0.40%. Thereby the classical risk measure for the CAPM-beta is 

not able to justify the observed premiums. Other classical risk measures show that the HML and 

SMB are associated with additional risks with respect to the VaR, ES, skewness and kurtosis. For 

the other MOM, CMA, RMW and BAB factors, the results are blurred. 

 

The factors HML, SMB and CMA have all revealed a robust premium across different geographic 

splits and across all sub-periods. This is despite the fact that they all have dispersed premiums, 

which are only profitable for the long-term investor. The MOM, RMW and BAB factor has 

fluctuating premiums with negative performance in some sub-periods and areas of Europe. Thereby 

these three factors are not robust. 

A general result is that the factor premiums are higher on small stocks than on large stocks. This 

thereby confirms the findings of Fama and French (2012). One possible explanation is the fact that 

the small stocks have higher transaction costs. This is backed up by Jagadeesh and Titman (2001). 

Furthermore the analysis showed that for large market capitalizations stocks the factor premium of 

the CMA and MOM was the lowest of 0.01% and 0.06% respectively. 

The analysis of the performance of the factors during different economic phases has first of all 

showed that the choice of economic indicator is very important. This is due to the large spread 

between the results when CLI, STOXX Europe 600 Index and GDP are used as indicator. The CLI 

is evaluated to be the most reliable and when it is used the HML, SMB, MOM and CMA is 

performing best during the recovery phase, RMW during recession and BAB during boom. 

Furthermore the worst performing is during recession for HML, SMB and BAB.  
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For MOM and CMA it is during slowdown and RMW during recovery. This analysis has shown 

that the only factor which has performed positive premiums in all four phases and thereby is robust 

is the SMB factor. 

The SMB, HML and RMW have revealed a large degree of industry bets. Despite these findings, 

none of the factor premiums can fully be assigned to these industry bets. The highest premium 

observed from the industry bets is 0.14% for the SMB factor. Additionally, the factor constituents 

were firmly spread across the industries except for the RMW factor. Here the factor was short 53% 

in the Finance industry. 

In practice there are a lot of costs attached to trade the stocks required by the factors, but many of 

these are very hard to estimate. One of the more tangible costs is the maintenance costs, which is 

estimated for the factors. The highest maintenance costs are 0.20% for the MOM and BAB factor. 

Thereby these costs reduce the factor premium significantly, but the costs do not absorb the 

premiums. Whether the premiums are fully significant in practice is left to further research to 

explore. 

For the institutional investors, risk factor investing in Europe in the period from January 2002 until 

December 2016 seems to have been a good investment. This is due to the high risk adjusted 

premiums and the high CAPM alphas, which provides the investor with a lucrative investment. The 

investment does also provide a large degree of diversification and some protection against the 

market movements. Furthermore, factor investing could be the answer to the institutional investors 

in their search for profitable long-term investments. 
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7. Discussion 

From the results of this thesis it could be interesting for the active institutional investor to go further 

into some of the findings. The sorting of the stocks has previously proven to have a significant 

effect on the SMB factor premium. Instead of sorting into deciles it could be interesting to see what 

the premiums would have been if the Fama and French breakpoints of 30% and 70% had been used, 

or quintiles. Thereby the diversification effects would have been larger, because of the increased 

number of stocks in the portfolios and the idiosyncratic risk being reduced. Whether the results 

would have been different is hard to identify, but a lot of the findings on the US market are similar 

to this thesis’ results and thereby it could indicate that the sorting used isn’t crucial. 

The form of active management presented by Winther and Steenstrup (2015) would also be 

interesting to see how much it would improve the results of the factor premiums. The management 

fee associated by sorting out specific stocks would increase due to the discretionary analysis of the 

stocks. The number of stock included in the long and short portfolios are therefore crucial for the 

profitability of that form of active management. The usage of different key indicators for the factors 

would be interesting and thereby would test which indicators actually perform best on the European 

market. The problem when doing this would be the data mining bias, and it has to be tested out of 

the sample too. Upon the findings of industry bets among the factors it would be interesting to test 

the factor premiums in an industry neutral setting. This is despite the fact that the factors do not 

appear to be affected significantly by the industry weighting.  

This thesis has revealed some significant correlations among the factors and a correction for 

interdependency would be interesting. When doing this some of the factors might disappear due to 

the fact that they mimic the same risk. The HML factor is, in the literature, one possible candidate to 

mimic the same risk as the quality factor. Finally the equal weighting of the stocks in this thesis 

makes the results largely affected by the small stocks compared to a value weighting where the 

large stocks would be overweighted. This could make the factor premiums appear higher before 

transaction costs but they might be lower after transaction costs. This is due to the higher costs 

associated with trading small stocks.  
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9. Appendix  

9.1. 17 countries in the sample 
 

Table 9.1. Countries and number of stocks from each country. Source: Datastream. 

Country  Number of stocks 

UNITED KINGDOM 89 

FRANCE 54 

GERMANY 39 

SWITZERLAND 32 

SWEDEN 26 

NETHERLANDS 21 

DENMARK 12 

FINLAND 12 

ITALY 10 

SPAIN 9 

IRELAND 7 

BELGIUM 5 

NORWAY 5 

AUSTRIA 4 

PORTUGAL 2 

LUXEMBOURG 2 

CZECH REPUBLIC 1 

 

9.2. Data codes used for the key indicators for the factors. 

WC01100 - Gross Income (Worldscope): Income Data, Annual & Interim Item; Field 01100. 

Industrials, Other Financial Companies: Gross Income represents the difference between sales or 

revenues and cost of goods sold and depreciation/depletion, and amortization. 

MV - Market Value (Capital) Datastream: Market value on Datastream is the share price 

multiplied by the number of ordinary shares in issue. The amount in issue is updated whenever new 

tranches of stock are issued or after a capital change. 

PTBV - Price To Book Value Datastream: This is the share price divided by the book value per 

share. 

http://product.datastream.com/navigatorhttp1/search.aspx?dsid=XUIC901&useroption=163077088160076072170&host=Afo&SymbolPref=undefined&multiSelect=true&dt=true&q=gross+&prev=dtx1%7C001_001_006&subset=dtx1%7C001_001_006
http://product.datastream.com/navigatorhttp1/search.aspx?dsid=XUIC901&useroption=163077088160076072170&host=Afo&SymbolPref=undefined&multiSelect=true&dt=true&q=market+value&prev=dtx1%7C001_001_006&subset=dtx1%7C001_001_006
http://product.datastream.com/navigatorhttp1/search.aspx?dsid=XUIC901&useroption=163077088160076072170&host=Afo&SymbolPref=undefined&multiSelect=true&dt=true&q=ptbv&prev=dtx1%7C001_001_006&subset=dtx1%7C001_001_006
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RI - Total Return Index Datastream: A return index (RI) is available for individual equities and 

unit trusts. This shows a theoretical growth in value of a share holding over a specified period, 

assuming that dividends are re-invested to purchase additional units of an equity or unit trust at the 

closing price applicable on the ex-dividend date. For all countries except the USA and Canada 

detailed dividend payment data is only available on Datastream from 1988 onwards. Up to this time 

the RI is constructed using the annualised dividend yield. This method adds an increment of 1/260
th

 

part of the dividend yield to the price each weekday. There are assumed to be 260 weekdays in a 

year - market holidays are ignored. 

RI on the base date =100, then: 

 

Where: 

 = return index on day t 

= return index on previous day 

 = price index on day t 

 = price index on previous day 

 = dividend yield % on day t 

 N = number of working days in the year (taken to be 260) 

WC02999 - Total Assets Worldscope: Represent the sum of total current assets, long term 

receivables, investment in unconsolidated subsidiaries, other investments, net property plant and 

equipment and other assets. 

  

http://product.datastream.com/navigatorhttp1/search.aspx?dsid=XUIC901&useroption=163077088160076072170&host=Afo&SymbolPref=undefined&multiSelect=true&dt=true&q=total+return&prev=dtx1%7C001_001_006&subset=dtx1%7C001_001_006
http://product.datastream.com/navigatorhttp1/search.aspx?noback=true&starttool=dt&useroption=163077088160076072170&dsid=XUIC901&host=Afo&symbolPref=undefined&dt=true&multiSelect=true&isGrouped=undefined&fastq=cT10b3RhbCUyMGFzc2V0JnN1YnNldD1kdHgxJTdjMDAxXzAwMV8wMDY1
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9.3.  Risk measures 

 

Table 9.2. The risk measures for the factors. Source Datastream, own calculations. 

Factor SMB HML MOM CMA RMW BAB 

MDD -40.97% -24.86% -21.05% -18.18% -49.81% -61.27% 

VaR(95%) -5.52% -4.79% -4.32% -3.77% -5.09% -8.41% 

ES -9.07% -6.90% -5.28% -5.42% -7.86% -10.90% 

Treynor ratio 3.94% 2.05% N.A* 14.16% 0.02% 2.82% 

Skewness 0.91 (0.12) 0.74 (0.24) (0.12) 1.26 

Kurtosis (0.38) (1.65) (0.53) (0.85) (1.18) 0.29 
*Because beta is 0 

 

9.4.  3 years rolling correlation between the factors. 

 

Figure 9.1. The 3 years rolling correlation between the factors across the sample period. Source: Datastream, own calculations. 
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9.5. Economic indicators across time 
 

Figure 9.2. The economic indicator values across the sample period. Source: Bloomberg, Eurostat, Datastream, own 

calculations. 
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9.6. Deciles risk measures 
 

Table 9.3. Risk measures for the deciles and the difference in the risk measures of the two factor portfolios. Source: 

Datastream, own calculations. 

HML 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 HML D1-D10 

 
MDD -34.0% -21.0% -32.0% -24.0% -26.0% -35.0% -25.0% -27.0% -43.0% -38.0% 4.0% 

 
VaR(95%) -8.4% -8.4% -8.2% -8.1% -7.0% -7.9% -8.7% -6.2% -7.6% -6.6% -1.8% 

 
ES -13.1% -12.7% -13.0% -13.2% -12.6% -12.8% -11.5% -9.0% -9.9% -11.1% -2.0% 

 
Treynor 1.3% 1.0% 0.7% 1.0% 1.0% 0.8% 0.9% 1.2% 0.9% 0.9% 0.4% 

 
Skewness 1.55 0.24 (0.41) (0.44) (0.50) (0.84) (0.38) (0.23) (0.70) (0.85) 2.40 

 
Kurtosis 13.40 4.47 3.56 1.97 1.52 3.42 2.32 0.79 0.80 1.58 11.82 

SMB 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 SMB D1-D10 

 
MDD -32.0% -25.0% -23.0% -21.0% -20.0% -32.0% -37.0% -36.0% -36.0% -39.0% 7.0% 

 
VaR(95%) -9.3% -8.3% -8.3% -8.0% -7.6% -9.2% -8.4% -9.8% -7.9% -7.7% -1.7% 

 
ES -15.8% -13.0% -11.8% -11.2% -11.5% -11.0% -11.5% -12.6% -11.7% -9.8% -6.0% 

 
Treynor 1.7% 1.1% 1.3% 1.1% 1.1% 0.7% 0.6% 0.6% 0.6% 0.4% 1.3% 

 
Skewness 0.77 (0.07) (0.41) (0.17) (0.28) (0.41) (0.38) (0.51) (0.76) (0.46) 1.23 

 
Kurtosis 9.66 4.33 3.60 3.16 1.80 1.33 1.69 1.80 1.59 0.82 8.84 

MOM 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 MOM D10-D1 

 
MDD -40.0% -33.0% -34.0% -29.0% -33.0% -23.0% -25.0% -23.0% -27.0% -36.0% 4.0% 

 
VaR(95%) -9.6% -7.7% -9.9% -7.7% -8.4% -8.0% -7.1% -7.8% -8.0% -8.9% 0.7% 

 
ES -13.1% -12.1% -12.2% -9.7% -11.9% -11.0% -11.6% -11.4% -11.6% -13.8% -0.7% 

 
Treynor 0.6% 0.8% 0.9% 1.1% 1.0% 1.1% 1.0% 1.2% 1.0% 1.0% 0.5% 

 
Skewness (0.27) (0.50) (0.39) 0.47 (0.22) 0.03 (0.63) (0.53) (0.70) (0.24) 0.03 

 
Kurtosis 3.55 2.55 2.38 3.76 3.20 3.30 1.89 1.62 1.59 3.44 (0.11) 

CMA 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 CMA D1-D10 

 
MDD -29.0% -21.0% -19.0% -24.0% -28.0% -36.0% -29.0% -32.0% -41.0% -47.0% 18.0% 

 
VaR(95%) -9.4% -7.0% -6.7% -7.6% -7.7% -7.5% -7.6% -8.9% -7.9% -8.2% -1.3% 

 
ES -11.1% -10.7% -10.3% -12.2% -12.6% -12.4% -10.7% -12.8% -13.6% -13.4% 2.3% 

 
Treynor 1.1% 1.2% 1.1% 0.8% 0.9% 1.0% 1.0% 0.9% 0.9% 0.6% 0.5% 

 
Skewness 0.61 (0.17) 0.16 0.12 (0.73) (0.62) (0.43) (0.72) (0.70) (0.57) 1.19 

 
Kurtosis 4.71 1.51 3.01 5.39 2.32 2.28 0.89 2.97 2.92 3.41 1.30 

RMW 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 RMW D10-D1 

 
MDD -35.0% -32.0% -34.0% -30.0% -33.0% -24.0% -29.0% -25.0% -25.0% -37.0% -2.0% 

 
VaR(95%) -8.3% -7.5% -8.0% -9.9% -8.6% -7.6% -8.6% -7.8% -7.8% -7.3% 1.0% 

 
ES -12.8% -11.6% -12.5% -12.4% -13.2% -11.8% -12.3% -11.8% -10.6% -9.9% 2.9% 

 
Treynor 0.7% 1.1% 0.9% 0.8% 0.8% 1.0% 1.0% 1.0% 1.2% 1.2% 0.4% 

 
Skewness 0.36 (0.55) (0.58) (0.11) (0.64) (0.10) (0.34) (0.10) (0.56) (0.44) (0.80) 

 
Kurtosis 4.58 2.52 2.19 2.84 2.44 3.05 2.05 3.43 1.33 1.78 (2.80) 

BAB 
 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 BAB D1-D10 

 
MDD -56.0% -27.0% -27.0% -14.0% -22.0% -29.0% -39.0% -37.0% -34.0% -64.3% 8.21% 

 
VaR(95%) -7.1% -6.9% -7.2% -7.5% -7.6% -7.6% -8.4% -10.3% -9.9% -13.7% 6.56% 

 
ES -11.2% -9.4% -11.0% -10.1% -11.1% -11.5% -11.4% -13.8% -13.9% -19.9% 8.69% 

 
Treynor 1.2% 0.9% 0.9% 1.2% 1.1% 0.9% 1.0% 0.8% 0.8% 0.7% 0.4% 

 
Skewness (1.45) (0.73) (0.89) (0.56) (0.31) (0.26) (0.40) (0.01) 0.03 1.46 (2.91) 

 
Kurtosis 3.73 1.41 2.73 1.33 3.37 2.02 1.27 2.98 3.99 10.08 (6.34) 
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9.7.  Economic phases performance by factor decile constituents 
 

Table 9.4. Shows the long and short portfolios performance for all six factors and the Index. This is when the CLI is used as 

indicator. The returns are monthly and the period is from 2002 until 2016. Source: Datastream, Bloomberg, own calculation. 

Economic 

phase 

STOXX Europe 600 

index 

HML Decile 

1 

HML Decile 

10 

SMB Decile 

1 

SMB Decile 

10 

MOM Decile 

1 

MOM Decile 

10 

Recession -3.08% -2.59% -1.88% -1.96% -2.08% -3.01% -2.41% 

Recovery 2.59% 6.10% 2.30% 6.93% 1.79% 3.02% 4.37% 

Boom 1.26% 2.60% 1.83% 3.33% 1.11% 2.01% 2.29% 

Slowdown -0.13% 0.37% 0.25% 0.87% 0.34% 0.30% 0.18% 

*The high value (HML decile 1) portfolio is more procyclical because it performs a higher premium in the market 

direction compared to the growth (HML decile 10) portfolio in recession, recovery and boom. 

Economic phase CMA Decile 1 CMA Decile 10 RMW Decile 1 RMW Decile 10 BAB Decile 1 BAB Decile 1 

Recession -2.45% -3.01% -2.73% -1.98% -1.71% -3.34% 

Recovery 4.74% 3.18% 3.75% 3.16% 2.33% 6.35% 

Boom 2.46% 1.80% 2.04% 1.95% 1.71% 2.56% 

Slowdown 0.07% 0.69% 0.23% 0.39% 0.58% 0.61% 

 

9.8. Map of the split between Northern and Southern Europe 

 

Figure 9.3. Shows the split between Northern and Southern Europe. 
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9.9.  Sample distribution among the ICB industries. 

 

Figure 9.4. Shows the distribution between the ICB industries in the sample of 330 stocks. Source: Datastream, own 

calculation. 
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9.10.  ICB industry distribution within the deciles 

 

Table 9.5. Shows the ICB industry distribution between the deciles across the factors in the sample. Source: Datastream, own 

calculation. 

HML 
Oil & 

Gas 

Basic 

Materials 
Industrials 

Consumer 

Goods 

Health 

Care 

Consumer 

Services 

Telecomm

unication 
Utilities Financials Technology 

Decile 1 4% 7% 18% 21% 0% 6% 5% 5% 33% 1% 

Decile 2 5% 10% 19% 17% 2% 14% 3% 9% 17% 2% 

Decile 3 5% 9% 26% 19% 4% 15% 4% 7% 7% 4% 

Decile 4 4% 9% 29% 19% 7% 13% 5% 6% 3% 5% 

Decile 5 3% 8% 30% 18% 9% 12% 6% 7% 2% 5% 

Decile 6 4% 8% 33% 19% 8% 11% 3% 6% 2% 5% 

Decile 7 5% 8% 31% 21% 8% 12% 3% 5% 1% 5% 

Decile 8 4% 7% 26% 21% 13% 10% 5% 6% 1% 7% 

Decile 9 2% 5% 28% 19% 14% 12% 5% 5% 0% 9% 

Decile 10 1% 2% 24% 17% 25% 22% 2% 1% 0% 7% 

Factor 

(1-10) 
3% 6% -6% 4% -25% -15% 3% 3% 33% -6% 

           

SMB           

Decile 1 2% 3% 37% 22% 7% 5% 1% 3% 8% 12% 

Decile 2 2% 1% 39% 16% 9% 11% 2% 1% 14% 4% 

Decile 3 4% 6% 32% 18% 10% 13% 2% 2% 9% 4% 

Decile 4 3% 9% 29% 17% 13% 11% 2% 3% 9% 5% 

Decile 5 2% 10% 29% 15% 8% 12% 2% 6% 10% 6% 

Decile 6 2% 9% 23% 15% 9% 19% 2% 5% 10% 6% 

Decile 7 3% 9% 25% 19% 7% 22% 3% 4% 4% 4% 

Decile 8 3% 6% 27% 18% 5% 20% 5% 11% 3% 2% 

Decile 9 3% 10% 17% 25% 4% 10% 11% 15% 0% 4% 

Decile 10 12% 11% 5% 25% 17% 5% 13% 7% 0% 6% 

Factor 

(1-10) 
-10% -7% 32% -4% -10% 0% -12% -4% 8% 7% 

           

MOM           

Decile 1 6% 8% 27% 16% 9% 13% 4% 6% 3% 7% 

Decile 2 4% 8% 24% 22% 6% 14% 5% 6% 6% 5% 

Decile 3 4% 8% 25% 17% 8% 14% 5% 7% 7% 6% 

Decile 4 2% 7% 26% 17% 12% 13% 4% 6% 10% 3% 

Decile 5 3% 8% 25% 18% 6% 15% 4% 6% 9% 5% 

Decile 6 3% 7% 26% 20% 10% 14% 3% 6% 7% 5% 

Decile 7 4% 7% 23% 22% 9% 13% 4% 6% 8% 4% 

Decile 8 4% 5% 30% 17% 9% 12% 3% 6% 7% 6% 

Decile 9 4% 7% 28% 19% 10% 10% 7% 5% 5% 5% 

Decile 10 4% 7% 29% 22% 11% 10% 3% 4% 4% 6% 

Factor 

(10-1) 
-3% -1% 1% 5% 2% -2% -1% -1% 1% 0% 
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CMA 
Oil & 

Gas 

Basic 

Materials 
Industrials 

Consumer 

Goods 

Health 

Care 

Consumer 

Services 

Telecomm

unication 
Utilities Financials Technology 

Decile 1 3% 7% 24% 16% 7% 15% 8% 5% 9% 5% 

Decile 2 1% 10% 24% 18% 7% 15% 6% 6% 6% 6% 

Decile 3 3% 8% 29% 21% 7% 10% 7% 6% 5% 4% 

Decile 4 4% 8% 31% 20% 8% 12% 5% 5% 4% 4% 

Decile 5 4% 8% 27% 23% 7% 13% 4% 7% 4% 4% 

Decile 6 4% 8% 24% 24% 7% 13% 3% 5% 6% 5% 

Decile 7 4% 6% 30% 18% 8% 15% 2% 8% 5% 4% 

Decile 8 3% 6% 27% 17% 12% 13% 3% 4% 8% 6% 

Decile 9 4% 7% 24% 17% 12% 13% 2% 5% 9% 6% 

Decile 10 5% 5% 24% 16% 15% 8% 2% 5% 11% 8% 

Factor 

(1-10) 
-2% 2% 0% 0% -8% 8% 5% -1% -1% -3% 

           
RMW           

Decile 1 2% 3% 14% 8% 2% 8% 3% 6% 53% 1% 

Decile 2 6% 8% 25% 12% 2% 14% 6% 17% 9% 1% 

Decile 3 7% 10% 25% 15% 2% 14% 5% 19% 1% 1% 

Decile 4 6% 10% 34% 20% 4% 7% 4% 12% 1% 2% 

Decile 5 8% 12% 31% 19% 8% 8% 7% 2% 1% 3% 

Decile 6 2% 10% 37% 16% 8% 13% 6% 0% 1% 7% 

Decile 7 1% 8% 31% 24% 10% 12% 6% 0% 0% 7% 

Decile 8 1% 7% 26% 27% 11% 18% 4% 1% 0% 5% 

Decile 9 1% 5% 20% 28% 18% 14% 1% 0% 0% 12% 

Decile 10 1% 1% 21% 21% 26% 19% 0% 0% 0% 11% 

Factor 

(10-1) 
-2% -1% 7% 14% 24% 10% -3% -6% -53% 10% 

           

BAB           

Decile 1 2% 4% 17% 17% 18% 16% 7% 10% 5% 3% 

Decile 2 3% 5% 20% 23% 12% 13% 5% 10% 7% 2% 

Decile 3 4% 5% 23% 20% 11% 13% 5% 8% 8% 3% 

Decile 4 3% 6% 25% 19% 9% 14% 5% 7% 8% 4% 

Decile 5 4% 7% 27% 19% 9% 13% 4% 5% 7% 5% 

Decile 6 4% 7% 29% 18% 8% 14% 4% 4% 8% 5% 

Decile 7 4% 9% 28% 19% 7% 12% 4% 4% 7% 5% 

Decile 8 3% 10% 31% 19% 6% 12% 4% 3% 7% 5% 

Decile 9 4% 10% 32% 18% 6% 12% 3% 3% 5% 7% 

Decile 10 5% 8% 32% 19% 5% 9% 3% 3% 5% 12% 

Factor 

(1-10) 
-2% -4% -15% -2% 12% 7% 4% 8% 1% -8% 

 

 



Copenhagen Business School  Master thesis 

Handelshøjskolen 

2017 

 

Page 96 of 96 

 

9.11. Factor premiums from industry bets 

 

Table 9.6. Shows the return of the ICB industries within the stocks of the sample. The industry over-or underweighting of the 

industries is calculated. In last row the factor premium from the industry bet made by the factors are calculated. This is done 

by the sum-product of the industry return and the industry weights. Source: Datastream, own calculation. 

  Factor weight in industry  

Industry Industry return HML SMB MOM CMA RMW BAB 

Oil & Gas 0.76% 3.15% -10.42% -2.66% -2.22% -1.62% -2.22% 

Basic Materials 1.00% 5.67% -7.41% -1.31% 1.82% -1.41% -4.26% 

Industrials 1.18% -5.66% 32.27% 1.06% 0.40% 7.27% -14.51% 

Consumer Goods 1.09% 3.55% -3.80% 5.45% 0.20% 13.74% -1.68% 

Health Care 1.06% -24.63% -10.07% 1.95% -7.88% 23.64% 12.31% 

Consumer Services 0.71% -15.27% 0.13% -2.49% 7.68% 10.10% 7.00% 

Telecommunication 0.65% 3.15% -11.84% -1.30% 5.45% -2.83% 3.65% 

Utilities 0.73% 3.40% -3.86% -1.46% -0.61% -6.06% 7.54% 

Financials 1.00% 33.00% 8.35% 0.94% -1.41% -53.13% 0.52% 

Technology 1.22% -6.36% 6.63% -0.19% -3.43% 10.30% -8.35% 

 
       

Factor premium from industry bet -0.02% 0.14% 0.03% -0.04% 0.06% -0.09% 

 

9.12. Inverted turnover smile. 

 

Figure 9.5. Turnover ratio for the factor deciles are plotted and show the inverted turnover smile for the six factors. Source: 

Datastream, own calculations. 
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