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Pernille Dinesen & Stefan Madsen Master Thesis

Executive summary
This master thesis investigates the investment strategies value and momentum in the Scan-
dinavian stock market between 1998 and 2017. The majority of research has focused on the
US and European markets in the 1980s and 1990s. Additionally, the past two decades have
been rather unorthodox due to one of the worst recessions in history and the implementation
of quantitative easing. Therefore, we find it interesting to analyse the strategies under these
conditions in new markets. Earlier research found a value- and momentum premium across
markets, including Denmark, Norway, and Sweden, and across various time periods. Further-
more, studies concluded that a combination of the strategies was able to improve the return in
comparison with the strategies separately. However, a study has not been conducted focused
on the Scandinavian market in a relatively recent time horizon.

We apply an integrated approach to construct the combined portfolios, assigning an overall
score to each stock based on its momentum- and value rank simultaneously. This approach was
found superior to a simpler 50-50 combination of value and momentum. In the stock selection
process, various screening signals are applied, including price momentum, book-to-price-, cash-
flow-to-price-, and earnings-to-price ratio. Finally, the long-only portfolios are rebalanced every
month.

According to our findings, the value strategy does not confirm earlier conclusions about excess
returns compared to neither the market nor growth stocks. On the other hand, the momentum
confirms previous studies and its ability to generate attractive risk-adjusted returns. Lastly,
the two combination strategies are able to improve the performance of the momentum strategy
further by adding a value signal. In the case of multiple value signals, the model does correct
some misclassifications of value based on a one-dimension approach. Therefore, an extended
version of the combination strategy, including several value signals, is found to be the optimal
method. This model delivers the highest average annual return as well as the best risk-adjusted
return. Additionally, the strategy is found to be relatively robust through various sensitivity
analyses.

Nevertheless, external factors may affect the attractive performance of the momentum and

combination strategies. Factors such as increasing capital channelled into passive funds and

the implementation of unconventional monetary policies are found to have a material impact

on the stock market in the investigated period. Thus, the same superior return is less likely to

be replicated in the future.
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1 Introduction
1.1 Motivation and purpose of study

The chase for higher returns on investment is among the most discussed topics in finance, and

researchers have been trying to uncover strategies for portfolio creations that will outperform

in the future. According to the efficient market hypothesis, investors should not be able to earn

abnormal returns using public information (Fama, 1970). However, two of the most well-studied

capital market phenomena among academic researchers, the value- and momentum effect, have

historically rejected the market efficiency hypothesis. Studies have shown that investors have

been able to generate higher returns by following the strategies (Asness, Moskowitz & Pedersen,

2013). Fama and French (1992) as well as Carhart (1997) argued that the value and momen-

tum anomalies could be explained by simple stock pricing models’ lacking ability to price risk

appropriately. Thus, value and momentum are approximations for this risk.

Jegadeesh and Titman (1993) revealed that overweighting past winners resulted in excess re-

turns with holding periods up to one year, since past winners tend to continue the positive

trend. Likewise, Fama and French (1992) stated that value stocks, trading at high book-to-

market ratios tended to perform well in the future, reversing their negative trend. Despite the

popularity of the investing strategies, the majority of the existing research has been focused on

the US market in the 1980s and 1990s during which time there was a continually positive trend

in the stock prices (Bird & Whitaker, 2003).

Numerous studies have investigated the value and momentum anomalies separately, but only

a few have been focusing on combining the two strategies. Asness et al. (2013) as well as

Bird and Whitaker (2004) combined the two approaches and discovered that a combination

generated returns that beat the outcome of the strategies separately in US and European stock

markets. Interestingly, both studies stated that a negative correlation between the strategies,

providing diversification benefits to the combined investing strategy. Fama and French (2008)

stress the importance of investigating whether the anomalies are pervasive across size groups,

for instance. Therefore, we found it surprising that no study has yet been investigating the

performance in smaller markets involving highly developed economies like the Scandinavian

stock market. Consequently, this research seeks to contribute to the existing literature by
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focusing solely on the Scandinavian market, including the Danish, Norwegian and Swedish

stock markets. However, during the thesis process, a paper was published by Grobys and

Huhta-Halkola (2019) covering the Nordic market.

The purpose of this study is to contribute with new knowledge about an investment strategy

that in a simple setting combines the value and momentum strategies in the Scandinavian

stock market. Besides covering a relatively unknown market in the academic world, we have also

focused on a relatively short and recent period. The past two decades include two recessions, the

dot-com bubble and the financial crisis, which was followed by quantitative easing programmes.

Thus, the time horizon covers the whole business cycle from a strong economic boom in the 1990s

to one of the worst recessions in the late 2000s (Zarnowitz, 2000; Risager, 2010). Therefore,

we will also contribute with new knowledge about how the strategies perform in combination

as well as separately during economic circumstances differing substantially from the 1980s and

1990s.

6 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

1.2 Research question

The introduction above leads to the following research question, which summarizes the overall

purpose of this thesis:

How have value- and momentum investment strategies performed in the Scandinavian stock

market between 1998 and 2017 separately and in combination?

The overall research question is broken into and sought answered through the following sub

questions:

1. What is value- and momentum investing, and how have the strategies performed histori-

cally according to previous academic research?

2. How are value- and momentum strategies constructed, and how can they be combined?

3. How have such strategies performed through the last two decades in the Scandinavian

stock market?

4. How sensitive is a combination strategy, and can it be improved?

5. Are there any external factors potentially affecting he results?

These questions constitute the overall structure of the thesis. They will be elaborated on in

the following section, which seeks to clarify the purpose and structure of the thesis.

1.3 Structure of the thesis

The primary goal is to apply and use relevant and theoretical knowledge within finance to

conduct an in-depth analysis of the Scandinavian stock market within the chosen examination

period. The purpose of the thesis is therefore, to test the existing empirical evidence of the

investment strategies and examine whether a combination of the two investment strategies has

shown superior and significant performance, and thereby contributing to existing literature.

The thesis is divided into nine sections with the following structure which is also illustrated in

figure 1.

Section 1 introduces the overall research question and the motivation for the study. The Scan-

dinavian stock market as well as the chosen time frame are characterized to give the reader
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an insight into the foundation, which the thesis is built upon. Additionally, the delimitations

and features of the philosophy of science are presented along with the choice of empiricism and

source criticism that form the foundation of the thesis.

Section 2 presents the theoretical framework the analysis builds upon, whereby it seeks to

answer sub question 1. In this context, some of the vast literature and studies of the value

and momentum investment strategies will be reviewed. The literature review presents evidence

of value- and momentum premia within different time periods, on various markets, based on

different assumptions and methodologies. The literature review will mainly focus on markets

that are somewhat similar to the Scandinavian. Lastly, only evidence concerning the stock

market will be presented although the premia also exist across other asset classes, but this is

beyond the scope of this thesis.

Section 3 presents the collection of data. Early in the process, it was made clear that the

collected data was not flawless. This section goes through the static and dynamic screenings

and corrections of the data that have been made.

Section 4 is in continuation of section 3 and seeks to answer sub question 2. It is explained

how the portfolios are constructed, including which trading signals they are based upon as

well as rebalancing and holding periods. Additionally, the factor portfolios are introduced, and

measures for portfolio performance are set up.

Section 5 presents the empirical findings and seeks to answer sub question 3. The empirical

findings are divided into three parts, where the value portfolio’s performance and exposure to

factors will be presented first, followed by the momentum strategy and finally the simple and

extended combination portfolios.

Section 6 carries out multiple sensitivity analyses and seeks to answer the fourth sub question.

The section tests how the market capitalization threshold’s influence the performance and

how sensitive the results are to the weighting scheme, that is the number of individual stocks

included in the portfolios. Additionally, the effect of negative price-to-book ratios as well as

excluding the financial sector will be investigated.

Section 7 contains a discussion of the thesis’ findings. Despite the thorough screenings of data,
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it is clear that the results are still affected by the dataset. Therefore, the robustness of the

findings is reflected upon. The section also discusses the benchmark’s influence as well as the

choice of the value trading signal.

Section 8 puts the results in perspective. Some external factors that have a great impact on

today’s stock market will be analysed, and their potential impact on the portfolios will be

discussed. This section seeks to answer sub question 5.

Sections 9 summarizes the thesis’ main conclusions and answer the overall research question.

The conclusion is followed by suggested topics for further research.

Figure 1: Structure of the thesis

Source: Own contribution
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1.4 Characteristics of the Scandinavian stock market

The Scandinavian equity market is a relatively new market compared to the US equity market,

for instance. It began growing rapidly in the 1990s as the economies started growing (Grobys

& Huhta-Halkola, 2019). The Scandinavian stock market consists of Denmark, Norway, and

Sweden. Norwegian stocks are traded on Oslo Børs with 192 listed companies and represent

a market value of NOK 2,746 billion as of March 2019 (Oslo Børs, 2019a). Oil, shipping and

seafood are the largest industries in Norway, and well-known companies include Lerøy Seafood

Group, Norwegian Air Shuttle and Equinor (Oslo Børs, 2019b). Quoted stocks in Denmark are

traded on Nasdaq. As of March 2019, there are 132 listed companies on the Copenhagen Stock

Exchange, corresponding to a market value of DKK 2,590 billion (Nasdaq Nordic, 2019). The

key industries in Denmark include cleantech, such as wind power, and pharma and biotech,

which are represented by Vestas and Novo Nordisk among others (Ministry of Foreign Affairs

of Denmark, 2019). Finally, Sweden represents the biggest stock market of the three countries.

Stocks are also listed on Nasdaq, and the market value as of March 2019 of the Stockholm

Stock Exchange is SEK 5,775 billion constituted of 325 listed companies (Nasdaq Nordic, 2019).

Major companies in Sweden are Ericsson, Volvo, and Hennes & Mauritz also representing some

of Sweden’s key industries: automotive and materials science industries (The Swedish Trade &

Invest Council, 2019).

Lately, the Scandinavian stock market has experienced increasing interest from foreign investors.

A reason behind the attention from abroad is that Nordic countries are characterized by rela-

tively stable political environment especially when compared to emerging markets (Grobys &

Huhta-Halkola, 2019). The increase of ownership from foreign investors is also a characteristic

of this study’s time frame and will be discussed more in detail in the following section.

1.5 Characteristics of the time frame

The study examines the performance of the investing strategies between 1998 and 2017. In

a historical context, the time period has been somewhat unorthodox, not only due to the

two recessions but rather as a consequence of passive investment increasing popularity among

investors, foreign investors’ increasing interest in the Scandinavian stock market, and finally

the central banks’ quantitative easing programs (Grobys & Huhta-Halkola, 2019; Balatti et al.,
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2018). Therefore, the variation in economic conditions enables the study to examine how well

the strategies perform during various circumstances.

Lately, passive investing’s popularity among investors has increased substantially. A report

from the largest asset management company, BlackRock, showed net-investment in the total

exchange-traded-funds-market reached DKK 3,800 billion in 2017 from DKK 2,300 billion in

2016 (Kailay, 2018). Besides ETFs, index funds are also following a passive investment strategy,

where both types are set up to mimic an index. Hence, the strategy has to buy more stocks

rising in price, resulting in even higher prices, while buying less of the cheaper stocks included

in the indices, consequently emphasizing the relative performance of the shares (Greene, 2018).

Since the early 1990s, the foreign ownership of Nordic stocks has risen significantly in line with

the development of the stock markets, both in terms of pure number of stocks and trading

volume (Grobys & Huhta-Halkola, 2019). Section 5.1 on elaboration of the dataset also shows

the markets’ increase in size. According to VP Securities, foreign investors owned 39.5 pct.

of Danish shares in 2009 compared to 27.2 pct. in January 2007 which later increased to

50 pct. of all shares in Denmark in 2017. The Danish market has been favoured by solid

investment cases like Vestas, Novo Nordisk, and Novozymes, driven by their market leader

position within their respective niches. This may have attracted more attention from foreign

investors, benefitting the Danish stock market overall (Børsen, 2009; Nationalbanken, 2017).

Likewise, solid investment cases in Norway and Sweden may have brought more interest to

their markets too. Other things being equal, increasing interest from abroad implies increasing

demand which ultimately translates into rising stock prices. This may be an explanation of the

solid performance in the Scandinavian markets.

In 2015, the European Central Bank (ECB) launched its asset purchase programme, a monetary

experiment named quantitative easing to prevent negative inflation. Since then, ECB has spent

EUR 2.6 trillion, purchasing mostly government but also corporate debt, asset-backed securi-

ties and covered bonds with the intention to lower the long-term interest rate. Nevertheless,

various academic papers also argue that quantitative impacted the stock market. However, the

European stock market already had an upward trend in their stock prices before the start of

the quantitative easing, questioning the impact on the European markets. In contrast, a study
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based on the US stock market concluded, the monetary policy had materially impact on the

stock market (Carvalho et al., 2018; Bhar et al., 2015).

Therefore, a combination of beneficial external components has profited the stock markets,

making the study of the strategies relevant as previous empirical analyses may be less represen-

tative, given fundamental changes in economies as well as in the financial markets. The trends

that characterize the stock market and their influence on the findings will be further discussed

in section 8.

1.6 Delimitations and assumptions

The thesis will solely focus on the performance of value and momentum for stocks, both sepa-

rately as well as in combination, to secure a more specific and coherent study. This is in spite

of the fact that other academic studies have shown value and momentum investing also pays

off in other assets classes. Furthermore, other factors, such as size and betting against beta,

have been excluded from the analysis, although empirical evidence proved them to be profitable

investment strategies as well. The interesting element regarding momentum and value is the

fundamental difference between the strategies, providing potential benefits from diversification.

The selection process will apply an integrated approach with a single momentum- and value

screen initially but will expand to include multiple value screens. In total, three trading signals

for value will be included in the model. The model will not be expanded to include further

trading signals for either value or momentum, despite the fact that various academic papers

have concluded other valuation methods to be profitable as well. The purpose of expanding the

value strategy is to investigate whether a selection on multiple ratios improves the performance,

which is generally accepted among finance academics. Nonetheless, it is not within the scope

of the thesis to determine, which trading signal is superior. Additionally, different lengths in

holding periods or rebalancing will not be discussed.

The perspective of the thesis is a Danish mutual fund. Therefore, long-only portfolios are

analysed and interpreted to examine how their performances have been in the Scandinavian

stock market. As Antonacci (2015) argues, the vast majority of investors, mutual funds and

exchange-traded funds “in the real world” use long-only strategies rather than long-short port-

12 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

folios. Therefore, no shorting is included in the constructed portfolios. Nonetheless, the factors

are estimated to assess the portfolios’ exposure towards them.

An important assumption in this master thesis is that return is following a normal-distribution

and derived estimates are consistent and unbiased. No corrections regarding statistical noise

such as heteroskedasticity, serial correlation, and endogeneity are applied (Wooldrigde, 2012).

Since the regression coefficients are mainly used as indicators for the strategies’ exposure to-

wards the factors, the exact values of the coefficient are not decisive for the conclusions. Finally,

as most academic papers on these subjects, taxes are ignored, as these depend on the individual

investor. All results are conveyed without deducting transaction costs.

Thus, the authors are fully aware that the conclusions of this study are not unambiguously

definitive in all contexts, but they are however, considered to provide the basis of robust results.

1.7 Philosophy of science

It is essential for every empirical study to clarify which foundational features of the philosophy

of science are used throughout the study. The mindset is crucial for the researchers’ approach

to data and materials and thereby the results and conclusions, the thesis draws. The following

section seeks to explain the foundational features that the thesis is built upon.

The real world is an ideal, which human beings can never entirely attain as true objectivity

is too complex to grasp, but one can try to come as near as possible. This is the view of

postpositivists, as argued by Guba (1990), and the following will state why this thesis takes the

standpoint of this paradigm.

Philosophy of science consists of three dimensions: Ontology, epistemology, and methodology.

Ontology is the study of being and concerns what actually exists in the world and what is

constructed. Epistemology is the study of knowledge and concerns how one acquires and

grasps new knowledge. Methodology is the connection between the two and concerns the

techniques used to collect knowledge and the structure of the research (Darmer & Nygaard,

2005). Ontologically, the thesis takes the position of critical realists. This means that there

is an existing real world, the stock markets, which is driven by natural causes. However, the

study acknowledges that it is impossible for the human being to truly perceive it, as stock price
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changes, returns, and premia cannot be explained entirely rational since investors are humans

that are affected by feelings and intellective mechanisms. This point will be further presented

and discussed in the literature review, where the existence of value- and momentum premia are

sought explained (Guba, 1990).

Epistemologically, postpositivism researchers are modified objectivists. Objectivity is a regu-

latory ideal that can be achieved reasonably close by striving to be as neutral as possible when

conducting research. However, one must accept that humans are always predisposed to some

extent. In this thesis, there are some expectations that there will be benefits when combining

investment strategies, as this has previously been proven in other markets and across time pe-

riods. This leads to the final dimension of methodology, where researchers under this paradigm

triangulate their findings on multiple sources. This is called critical multiplism (Cook, 1985

in Guba, 1990). To remain as objective as possible, the analysis is based on information from

multiple sources, and several performance measures have been employed. The methodology

will be further discussed in the following section and in section 4.

1.8 Choice of empiricism

After reflection upon the philosophy of science, this section further enlarges on the quality of

the project regarding reliability and validity.

1.8.1 Reliability

Reliability expresses the accuracy of the study’s undertaken measurements (Andersen, 2014).

The study’s primary data are quantitative from the recognized financial databases, including

Bloomberg and Refinitiv’s Datastream. Despite Datastream being a global database, the data is

often too raw to enter directly into the analysis and hence, requires some corrections. However,

similar studies use the mentioned databases to conduct their research, for instance, Asness et

al. (2013) used Datastream while Grobys and Huhta-Halkola derived data from Bloomberg,

encouraging us to use the same databases.

Although the data is pulled from those databases, the measurement of valuation methods

can be manipulated through accounting policies, i.e., capitalizing research and development

cost rather than expensing them, or management making misjudgements to manipulate the
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reported financial statements. Furthermore, financial data may also be biased by subjective

decisions regarding the reformulation of the reported financial statements. Both elements can

directly affect the valuation methods used in the study to measure value (Petersen et al.,

2017). Therefore, the reliability of this study’s research is challenged by accounting policies

from the companies as well as subjective interpretation of reformulation by finance professionals

at Bloomberg and Datastream.

Generally, relying on multiple sources increases reliability. However, it can be argued that

downloading financial data from two different databases might pose as challenging, as one

cannot rule out differences in the databases’ calculations. As will be presented later, the

majority of data for each stock has been derived from Datastream, while the key ratios used to

construct the extended combination strategy have been downloaded from Bloomberg.

The overall reliability of the study is considered to be moderately high, given other distin-

guished academic professionals derive data from the same database and potential flaws have

been corrected, cf. section 3.2. Furthermore, all domestic traded companies whose stocks trade

in a regulated market are required to apply IFRS Standards, providing a true and fair view

of their financial position (IFRS, 2016; European Commission 2019). However, the reliability

is challenged as the amount of missing data has been relatively high, which will be further

presented in section 7.2 on the screenings of data and in the discussion.

1.8.2 Validity

Validity expresses whether the study measures what was intended to be measured i.e., is the

conceptual framework consistent with the research question. The validity of the thesis is consid-

ered to be high, as the conclusions are based on multiple measures. To measure the performance

of the respective strategies the returns are examined as well as several risk-adjusted performance

measures. Furthermore, the chosen trading signals for value and momentum are based upon

earlier studies of the two investment strategies, who have found these signals to be represen-

tative for the respective strategies. This strengthens the relevance of the thesis, as relevance

describes how relevant the variables are to the research question (Andersen, 2014).
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2 Literature review and theoretical framework presentation
The purpose of this section is to present the theoretical framework of which the thesis is built

upon. According to the efficient markets’ theory (Fama, 1970), investors should not be able

to earn higher returns by utilizing available public information, such as historical prices, ratios

of stock price relative to fundamentals. The efficient market hypothesis states that prices in

financial markets reflect all available information (Bodie et al., 2014). Thus, price will only

change when new information arises. However, contrarian to the theory, Fama and French

(1992) concluded higher book-to-market companies had excess return to lower book-to-market

companies. Meanwhile, Jegadeesh (1990) found a positive correlation between past stock price

development and future stock prices. The excess return obtained by the two strategies cannot

be explained by CAPM, the most applied model in estimating risk-reward ratio (Bodie et al.,

2014).

The strategies will be presented subsequently, including what earlier studies have concluded and

what possible explanation there have been given behind the anomalies. Lastly, the section will

present the relatively few studies of value and momentum in combination and what empirical

evidence they have concluded.

2.1 Value investing

Value investing is one approach to investing, which has been increasingly used by fund managers

and dates back to the 1930s when Benjamin Graham and David Dodd introduced the strategy.

As the popularity of the strategy increased, several academic papers have studied it, and they

found that such an approach was capable of outperforming traditional benchmarks (Bird and

Whitaker, 2003; Graham and Dodd, 2008). While some investors might have a preference for

growth stocks, value investors aim to buy stocks that are currently priced under their intrinsic

value for some reasons. According to Graham and Dodd, investors tend to overestimate future

growth for glamour companies, making growth companies overvalued while value stocks are

left behind undervalued. Therefore, the value premium suggests that value stocks based on

low valuation measures, like low price-to-book- and price-to-earnings ratio, etc. tend to earn

a higher return in the long-run than growth stocks (Ilmanen, 2011; Graham and Dodd, 2008).

The existence of such excess returns will enable investors to predict future stock prices and
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thus, profit on this knowledge which is a contradiction to the efficient market (Fama, 1970;

Ilmanen, 2011).

Although the stock looks cheap on a valuation measure, like price-to-book ratio, the current

valuation may occur for a reason. A particular downside to value investing is that the majority

of individual stocks considered value are not able to beat the market. According to a study by

Bird and Gerlach (2003), typically 55 pct. of value stocks did not outperform the market. The

reason being multiples are by nature very crude. Their findings were supported by Bird and

Whitaker (2003), the authors found that on average only 46 pct. of the value stocks outper-

formed the market. Therefore, the strategy requires hard work and thoughtful consideration

when assessing a cheap stock and the investor must ask himself: “does the stock look cheap be-

cause it is cheap or because it deserves to be cheap?” (Pedersen, 2015, p. 67). Pedersen (2015)

described the dilemma with the following example: A stock looks cheap due to an unusually low

price-to-book value compared to the historical levels of similar firms, and the investor believes

the price-to-book will normalize over time. As Pedersen pointed out, this does not necessarily

mean the investor will make money from buying the stock but instead depends on whether

the price or book-value will adjust in the future. Therefore, two scenarios can occur. Either

the stock price can adjust over time and the valuation measure will mean-reverse and hence,

the investor will profit from it, or a decrease in the book value drives the mean-reversion. In

the latter situation, the return will illustrate the bad performance and fulfil the market’s low

expectations, reflecting why the firm was trading on a low valuation measure in the first place.

The academic literature provides no strict guidelines on how to implement the value philosophy

in practice, which leads to substantial differences when applying it. However, modern literature

covering the topic makes a short-cut to the problem by merely defining value stock as stocks

trading on low multiples. An advantage of the approach is the procedure uses somewhat objec-

tive criteria for selection and does not depend on the individual opinion (Risager, 2010). While

the downside is the fact that multiples are very crude by nature and provide no justification

whether current ratios are fair (Bird & Gerlach, 2003).
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2.1.1 Empirical evidence from earlier academic research

This section will primarily focus on academic research covering the European stock market as

this study exclusively focuses on the Scandinavian stock market. Lastly, relevant studies from

the US market covering other approaches will be touched upon.

2.1.1.1 Evidence from Europe

Fama and French (1998) investigated the value strategy in international markets based on

book-value-to-market-value-, earnings-to-price-, cash-flow-to-price-, and finally the dividend-

yield-to-price ratio, covering the period from 1975 to 1995. Value portfolios included those

firms whose ratios were among the highest 30 pct. while growth included the bottom 30

pct. Interestingly, the value premium was pervasive in all the European markets investigated,

including United Kingdom, France, Germany, Italy, the Netherlands, Belgium, Switzerland, and

Sweden. Despite the value premia were often large in economic terms, the premia were mostly

not statistically significant due to high volatility. The Swedish stock market, for instance,

yielded a yearly average return of 12.44 pct. while value outperformed substantially, yielding

20.61 pct. in average annual return based on price-to-book ratio. Finally, a value premium

at eight pct. was found in the market as well, calculated as the difference between value- and

growth portfolio. Similar results were obtained with earnings-to-price ratio while cash-flow-to-

price yielded slightly less at 17.08 pct. However, none of the premia were significant.

A more recent study was conducted by Risager (2010), who investigated whether the value

premium is a long-term characteristic of the Danish market or rather a short-term phenomenon

which occasionally pops up. Risager’s study contained data from 1951 to 2008 for the 20

largest stocks by market capitalization. The value portfolio consisted of the ten stocks with

the lowest price-to-earnings multiples while the remaining were defined as growth stocks. The

holding period was one-year. Over the whole sample period, Risager found significant value

premia. The mean value premium was 4.4 pct. when the portfolio construction was based on

value-weighted returns. However, the premium increased to 6.3 pct. when returns were equally

weighted. In addition, both long-only value portfolios were able to beat the market portfolio

defined as the return on all large cap stocks.

A more in-depth look into the premium revealed that value did not continually outperform
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growth between 1958 to 2008. Actually, growth beat value in 1990s as well as in the late 2000s.

A similar pattern occurred in the US in 1990s where the value premium disappeared, Chan et

al. (2000) argued that investors had become too excited about growth during the economic

expansion. Likewise, Risager (2010) supported a change in sentiment regarding preference

among investors as a critical explanation of why growth performed well in the Danish market

too. While the poor performance in 2007-2008 can be explained by the financial crisis which was

particularly tough on financial stocks, a significant contributor to the value portfolio. Risager’s

results suggest that a long-term value premium exists in the Danish market as value stocks

tend to perform better on average than growth stocks.

Like Fama and French, Bird and Whitaker (2003) also conducted a study on the European

stock markets, containing data from 1990 to 2002. Compared to other previous studies their

research is interesting because a correction appeared at the end of the sample period. They

sorted value on four criteria, book-to-market, dividend yield, earnings yield, and sales-to-price,

and found especially book-to-market multiples worked well across the seven European markets.

Besides, finding the best measure of value, the authors also concluded that book-to-market

ratio adds value up to three years. Consequently, a three-year holding period was the optimal.

To investigate the value in the individual markets, the authors applied the common approach

among academic research, namely a long-short strategy with a long position in value stocks

while shorting expensive growth stocks. A value portfolio based on book-to-market produced a

premium varying between five pct. per annum in Spain and Switzerland and as much as 25 pct.

per annum in the United Kingdom. The most robust results, based on equally weighted returns,

were found in the larger markets as France, Germany, and the United Kingdom. According to

the authors, a common characteristic across all markets was that value portfolios on average

were composed of small and illiquid stocks with poor recent market performance (Bird &

Whitaker, 2003).

Dimson, Nagel, and Quiglue (2003) did an empirical study about the value strategy in the

United Kingdom from 1955 to 2001 across both small- and large cap stocks, focusing on book-

value-to-market-value as their measure of value signal. To conduct their study, they divided

the shares into three groups, depending on their ratio. Thus, a high book-to-market value
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indicated value, a low ratio equalled growth while the remaining was classified as medium.

Furthermore, the data was split into small and large to control for potential effects from size.

They concluded a value premium existed in the markets at 0.48 pct. and 0.50 pct. per month

for small- and large cap stocks, respectively. While both value portfolios, small- and large caps,

outperformed the market portfolio substantially, a statistically significant value premium was

still evident independent to a small-cap premium at 0.49 pct. per month. However, Fama and

French (1998) conducted a similar study on the British markets and concluded a value premium

was prevalent but not significant at 95 pct. significance level. Finally, like Risager (2010), the

authors also found that growth stocks outperformed value in 1990s.

According to Dimson, Nagel, and Quiglue (2003), the predictive power from book-value-to-

market-value of equity came mainly from the denominator as accounting data changed from

being six to 18 months old only had a marginally impact on the value premium, since the

premium only dropped by 0.4 pct. points. Book values in the numerator were more constant

over time and hence more slow moving and their variation over time were less critical compared

to the market capitalization.

2.1.1.2 Evidence from the US

Lakonishok, Shleifer, and Vishny (1994) conducted a study on the US market, including the New

York Stock Exchange and the American Stock Exchange from 1968 to 1990. Their methodology

was based on a variety of classification schemes for growth and value stocks such as book-to-

market ratio, cash-flow-to-price ratio, and the earnings-to-price ratio and finally, divided the

stocks into ten portfolios rather than three as studies mentioned above. Their results showed

that the top tenth value stocks had an average return of 17.3 pct. while the bottom decile,

called growth stocks, only had 11 pct. per year based on book-to-market multiple. In average

post-formation year, value stocks based on cash-flow-to-price outperformed growth by roughly

ten pct., while value portfolios using earnings-to-price as their value screen outperformed by

four pct. Thus, different strategies for measuring the price relative to fundamental values all

confirmed that value historically had been able to outperform glamour stocks.

Besides the one-variable approach, a two-dimensional version was designed to correct some

misclassification from the one-variable approach and thus, an improvement of the strategy to
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further advance the returns. The classification was done independently, but the value strategy

still outperformed the growth strategy significantly at around seven pct. per annum for port-

folios based on earnings-to-price- and book-to-market ratios as well as book-to-market- and

cash-flow-to-price ratios. Compared to the one-dimensional approach, the portfolios were here

divided into three tertiles.

In the aforementioned studies, financial companies were excluded from the data samples. Bar-

ber and Lyon (1997) investigated whether book-to-market values had different meanings for

financial versus non-financial firms. According to their study, financial and non-financial com-

panies had similar returns, and both exhibited a significant value premium. Also, they were

unable to reject the null hypothesis that book-to-market premiums differed between financial

and non-financial firms – their analysis included data from 1973 to 1994 for stocks listed on

NYSE, AMEX, and Nasdaq.

Although academic studies have provided evidence that a value premium was prevailing across

various markets, a single valuation method has not been found superior to other ratios. Never-

theless, a combination of multiple ratios improved the risk-adjusted return (Christensen, 2015).

Fama and French (1992) used book-to-market ratio as a measurement of value, while Bird and

Whitaker (2003) used price-to-earnings. Finally, Chan, Hamao, and Lakonishok (1991) found

that a high ratio of cash-flow-to-price predicted higher returns. All reached the conclusion that

the ratios were able to generate attractive returns.

2.1.2 Value anomaly

Despite the general agreement about the existence of a value premium, less understanding

appear among the explanations behind the anomaly.

Lakonishok, Shleifer and Vishny (1994) argued that value stocks may simply deliver superior

returns because a value strategy is contrarian to more naïve strategies followed by other in-

vestors. “These naïve strategies might range from extrapolating past earnings growth too far

into the future, to assuming a trend in stock prices, to overreacting to good or bad news, or to

simply equating a good investment with a well-run company irrespective of price” (Lakonishok

et al., 1994, p. 1542). Therefore, value investors are looking for out-of-favour stocks that have
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been oversold in the market and hence, become under-priced.

Probably the most well-known research investigating the value anomaly based on book-to-

market is Fama and French (1992). In their study, Fama and French proposed two variables,

book-to-market value and size, providing a powerful and straightforward explanation of the

cross-section of average returns. Due to higher gains among small companies and stocks with

high book-to-market value, they argued that book-to-market and size are proxies for risk.

Therefore, investors want to be compensated for bearing the additional risk, explaining the

higher return on average among value stocks to growth.

According to conventional finance theory, investors are only compensated for systematic risk

measured by beta. Hence, higher returns require the investors to take on more risk. However,

the exposure towards the market does not explain the value premium although Basu (1977),

Lakonishok et al. (1994), and Fama and French (1992; 2006) concluded that the value portfolio’s

beta exceeded the growth portfolio but not sufficient to justify the premium. Ilmanen (2011)

reached opposite results as he found a long/short value-factor portfolio had a negative beta,

indicating growth had a larger beta.

A final risk-based explanation was proposed by Risager (2012), who examined whether volatility

was able to justify the value premium. He studied the volatility among growth and value stocks

in various markets and found the difference in volatility was minimal and not sufficient to justify

the value premium, only partially. Thus, Risager confirmed Cai’s (1997) finding in the Japanese

stock market. Cai concluded the difference in volatility among value and growth stocks were

minimal.

Another explanation from Fama and French (1992) was that value premium is just a regression

towards the mean, illustrating markets are irrational about pricing the prospect of stocks. The

fact that value has outperformed growth stocks might be due to investors overestimating the

growth potential and hence, being too optimistic about the future. Meanwhile the case is

opposite for value stocks, investors may be overly cautious about the prospect of their future

performance. However, the growth rates tend to reverse towards the mean over time, indicating

poor recent performance tend to improve in the future. Therefore, value stocks manage to

perform better than expected and vice-versa for growth stocks (Ilmanen, 2011).
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La Porta, Lakonishok, and Vishny (1997) studied the performance of growth and value stocks

after the publication of quarterly reports. Their findings confirmed Lakonishok et al.’s (1994)

explanation that investors tend to extrapolate past growth too far into the future, as the study

found significant results of growth stocks dropping while value increased after the publication of

quarterly reports. The different behaviour could explain up to one-third of the value premium

in the American stock market between 1971 and 1993.

Thus, academic papers broadly accept the fact that value stocks, trading on low prices relative

to fundamentals, have been able to generate superior returns to glamour stocks. However, the

reason behind the higher yield is less accepted, and various rational reasons are provided.

2.2 Momentum investing

Another approach to investing, which has gained popularity among fund managers since its

introduction in the 1990s, is the momentum strategy. Momentum investors invest on the basis

of past trends. Investors overweight stocks that have performed well recently, called Winners,

while underweighting stocks that have performed poorly, referred to as Losers. The reason

behind this is that investors believe that the trend will continue in the short or intermediate

run, meaning winners will continue to perform well. In contrast, losers are expected to continue

their poor performance (Jegadeesh & Titman, 1993).

A momentum investor believes that the price will continue to rise also without new information

and thus, yielding a positive return based on the past performance of the stock. This is

inconsistent with the efficient market hypothesis, which states just the opposite – that stock

prices follow a random walk and cannot be predicted (Subrahmanyam, 2018). As the following

section will show, there is vast evidence of the existence of a momentum effect, which suggests

that the market is not efficient.

2.2.1 Empirical evidence from studies of the momentum premium

The following section will present some of the existing studies of the momentum premium.

Evidence from the US is initially reviewed as this market has been the most studied, followed

by evidence from European markets that are more similar to the Scandinavian stock market.
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2.2.1.1 Momentum evidence from the US

Jegadeesh and Titman published a paper in 1993 documenting that momentum strategies,

which they originally referred to as Relative Strength Portfolios, had generated significant posi-

tive returns among US stocks listed on the New York Stock Exchange and the American Stock

Exchange from 1965 to 1989. The paper examines 16 different strategies, varying in holding

period length and stock selection period, and it further investigated subperiods and subsamples

within size and beta. For all strategies, the stocks were ranked and sorted with equal-weights

into decile portfolios, where the top decile was the loser’s decile and the bottom were called the

winner’s decile. Each month, the strategy bought the winner’s portfolio and shorted the loser’s

portfolio. Jegadeesh and Titman (1993) found that a 6-month/6-month strategy, where stocks

were selected based on their return from the past six months and held for six months, realized

an average compounded excess return of 12.01 pct. per year.

In 1999, Jegadeesh and Titman published an updated version of the 1993-paper to address

issues raised by other academic researchers, who suggested that the profits might be due to

data mining or data snooping. Jegadeesh and Titman (1999) tested the momentum strategy

between 1993 and 1999 and investigated alternative explanations of the profitability of momen-

tum strategies. The authors found evidence indicating that momentum strategies’ significant

profits had continued through the 1990s using a new dataset that was not the basis of the

initial model. They replicated the methodology of the first paper and examined momentum

premia on the NYSE, AMEX and Nasdaq stocks. They ranked the stocks based on their past

six months return and grouped them into ten equally weighted deciles. The holding period was

six months, and these portfolios had an average annual return of 12.82 pct., close to the 12.01

pct. they reported in their study from 1993.

2.2.1.2 Momentum evidence from Europe

Rouwenhorst (1998) examined stocks in 12 European countries between 1980 and 1995. He

based the momentum score on the past six-month performance and grouped stocks into deciles,

the same approach applied by Jegadeesh and Titman (1993; 1999). For Denmark and Norway,

the winner-minus-loser excess returns were grouped into quintiles due to the relatively small

number of listed companies. The long/short portfolios were equally weighted, and the stocks
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were held for six months. Rouwenhorst found statistically significant positive returns when

following a momentum strategy for 11 out of the 12 countries. Among these were Denmark

that yielded an average annual return of 13.89 pct., and Norway that generated 12.55 pct.

on average per annum. The Swedish winner stocks had also generated a positive return of

1.93 pct. however, this was not statically significant. Rouwenhorst confirmed Jegadeesh and

Titman’s (1993; 1999) findings and concluded that there was a significant correlation between

the European and the American momentum portfolios.

A more recent study by Bird and Whitaker (2003) applied two types of momentum strategies

to seven major European stock markets including the United Kingdom, France, and Germany

between 1990 and 2002. According to the paper, two of the most common forms of momen-

tum are price- and earnings momentum. Price momentum investors favour stocks with high

realized returns in the past while earnings momentum investors base their stock selection on

equity analysts’ earnings forecasts. Their price momentum strategies ranked stocks in quintiles

according to their six- and 12-month past returns with varying holding periods. They con-

cluded that performance tended to be best over shorter holding periods of up to three months.

Their 12-month price portfolio across all markets yielded an annual average return of 19.87 pct.

when the holding period was one month. The returns were equal-weighted, and the portfolio

was going long in the top fifth winner stocks and short in the lowest fifth loser stocks. Their

long-only portfolio with the top-ranking quintile of past winner stocks yielded a return of 21.96

pct. pro annum on average. They also reported the market-weighted returns of the momentum

strategies, from which they concluded that market-weighted portfolios generate higher returns

over holding periods beyond three months. Contrarily, equal-weighted portfolios were superior

over shorter holding periods.

2.2.2 Mean reversion effect

De Bondt and Thaler (1985) suggested that stock prices overreact to information as early as

in 1985. They used data from NYSE common stocks between 1926 and 1982 and found that a

portfolio of past losers outperformed past winners and that the portfolio of the prior losers after

three years earned about 25 pct. more than the portfolio constructed of previous winners. This

effect is known as mean reversion. Stock prices tend to move towards the long-term average
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level over time. In other words, they return to their mean. Holding past winners for too long

would, according to mean reversion, result in a loss of profits because the price reverse to its

mean in the long-run. Similarly, prior losers will experience a price increase in the long run,

which is why De Bondt and Thaler (1985) designed a strategy that could capture eventual

profits. They found that a portfolio of 35 loser stocks held for three years outperformed the

market on average with 19.6 pct. The same portfolio, consisting of winner stocks, earned minus

five pct. compared to the market.

This contradicts the hypothesis that stock prices follow a random walk, as investors will be

able to predict future stock prices. Phrased statistically, the stock prices show evidence of

serial correlation. A positive serial correlation indicates that a stock price will follow the trend

in the subsequent period, i.e., if the stock price increases in one period, it will tend to increase

further in the next period – that is momentum, which academics have found to exist in the

short- and intermediate horizons. Negative serial correlation indicates that the stock will likely

reverse the trend in the subsequent period. In the long-term, this is what academics have found

evidence of.

In line with De Bondt and Thaler (1985), Jegadeesh and Titman (1993) found that extending

the holding period to 24 months, instead of the original period ranging from six to 12 months,

resulted in the profits reversing. Thus, in the long-term, the stock prices return to their mean.

Fama and French (1988) supported this finding, as they also reported significant negative

serial correlation in market return over intervals ranging from three to five years between 1926

and 1985. They estimated that 25 to 45 pct. of the variation in stock returns within this

holding period was predictable from past returns. Contrarily, in a more short-term horizon,

Lo and MacKinley (1988) reported positive serial correlation in weekly indices returns between

1962 and 1985. Their results indicated that the stochastic behaviour of weekly returns is not

consistent with a random walk. Jegadeesh (1990) proposed short-term contrarian strategies,

where the investor selects stocks based on performance in the past week or month, and his

results also showed significant returns. He grouped stocks into deciles, and the top-ranking

winner portfolio based on the preceding 12-month returns yielded an average return of 0.41

pct. per month between 1934 and 1987. The paper’s long/short portfolio yielded a monthly

average return of 0.93 pct. Both portfolios were equally weighted.
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Finally, it has been proven that removing the last month’s return, when constructing portfolios,

ends in higher returns, as one would reduce delayed stock price reactions (Jegadeesh, 1990; Fama

& French, 1996). Thus, leaving out the last month’s performance has become a general practice

when studying the momentum effect.

2.2.3 Explaining the momentum effect

In the wake of Jegadeesh and Titman (1993), critics tried to explain the found momentum

premium, saying the premium was due to data mining or the choice of methodology. Among

these critics were Fama (1998), who argued that anomalies, in this case, the existence of a

momentum premium could be due to the chosen methodology. He argued that a change of

technique would equalize most long-term return anomalies. However, the updated paper by

Jegadeesh and Titman (1999) also provided evidence of a momentum premium, as well as

the many other papers that had shown similar results across different geographic markets and

different time periods, suggesting that the momentum premium could not merely be due to data

snooping bias. The explanations of the premia vary, and Subrahmanyam (2018) documented

about ten different explanations of momentum that stems from a vast empirical work on the

topic. He also argued that despite the extensive work on the topic there is still no clear

explanations that academics can agree upon. The following section will discuss some of the

underlying reasons for the momentum premia’s existence.

Risk-based explanations

An explanation of the momentum premium can be the fact that more risk is taken, as classi-

cal financial theory suggests. As previously mentioned, this is also a possible explanation of

the value anomaly. Additional risk shall be compensated with excess return. Following this

explanation will mean that the portfolio consisting of winner stocks will perform better than

the loser portfolio, as the winner portfolio is the riskiest. Any return from momentum strategy

will only be a compensation for the additional risk. Jegadeesh and Titman (1993) used beta

as their risk measure, but they found that the stocks which had performed the worst also had

the highest beta, indicating they were the riskiest. Rouwenhorst (1998) used volatility instead

of beta as a risk measure but also found that the outperformance could not be attributed to

this risk measure. Since the betas of the study’s winner and loser portfolios were very similar,
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he argued that beta could not explain why a momentum strategy resulted in excess returns.

Fama and French (1993), who proposed the three-factor risk-return relation in 1993 and argued

that the relation was a good model for explaining excess returns. They formed portfolios

using Lakonishok et al.’s (1994) variables; price-to-earnings-, price-to-cash-flow ratio, and sales

growth, as presented in section 2.1.1.2, and found that the relation explained strong patterns

in returns. They also argued that the relation was able to explain the mean reversal profits

found by De Bondt and Thaler (1985). However, the three-factor model could not explain the

continuation of intermediate returns from momentum strategies (Fama & French, 1996).

Macro-economic factors have also been widely researched as a reason for the momentum’s excess

returns. Chordia and Shivakumar (2002) showed that momentum profits could be explained by

four lagged macro-economic variables that are related to the business cycle; dividend yield, term

structure spread, default spread, and yield on three-month T-bills. Chordia and Shivakumar

performed a conditional forecasting test where historical momentum profits were projected onto

the lagged values of the macro-economic instruments. They found that momentum returns were

only positive during expansionary periods. Expansionary periods are defined to be between

a through and a peak and is characterized by economic activity rising substantially usually

lasting for several years (National Bureau of Economic Research, 2010). Contrarily, Griffin,

Ji and Martin (2003) found that macro-economic risk factors could not statistically explain

momentum profit. The authors based their paper both on an unconditional- and conditional

forecasting model, and both models provided evidence that macro-economic risk measures

could not explain momentum effects. Whereas Chordia and Shivakumar (2002) applied the

conditional model on the US stocks, Griffin et al. (2003) applied their conditional model on

international markets as well and found that in 17 out of 22 developed markets momentum

profits were positive in periods of negative growth in GDP. However, in Europe momentum

profits were still superior in periods of positive growth in GDP.

Behavioural explanations

As shown in the section above, academics have not come to an agreement on the connection

between momentum profits and risk-based explanations. Alternative explanations lie within

behavioural patterns. Daniel et al. (1998) developed a theory to make predictions about when
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under- and overreactions will occur. According to the authors, investors are overconfident and

tend to exaggerate the stocks’ growth prospects and thereby its value. They showed that overre-

actions were also caused by the investor’s biased self-attribution about private signals, meaning

that the investor believed his valuation of the stock was better than the public information that

reflected the stock price. If the investors believed the stock was undervalued, they would drive

the stock price upwards, which would lead to positive short-term autocorrelation of returns,

that is momentum. Gradually, as the public information was incorporated into the investors’

prospects, a long-term correction led to mean-reversal.

Barberis et al. (1998) showed the same results of momentum and long-term mean-reversals.

However, they proposed a model where investors paid too much attention to the strength of

the evidence and too little attention to the evidence’s statistical weight. For instance, investors

underweighted the information given in a corporate announcement, such as earnings, which

had a high, significant statistical weight but a low strength. On the other hand, stock prices

overreacted to a series of good earnings announcements, as this information was of high strength,

even though it represented low statistical weight. This phenomenon is known by psychologists

as the representativeness heuristics (Tvesky and Kahneman, 1974 in Barberis et al., 1998).

Hong and Stein (1999) explained the momentum starting from two groups of boundedly rational

agents called newswatchers and momentum traders. They defined boundedly rationality as:

“each type of agent is only able to “process” some subset of the available public information.”

(Hong & Stein, 1999, p. 2144). Newswatchers are forecasting based on signals they privately

observe, whereas momentum traders base their forecasting on past price changes. The authors

argued that momentum exists because newswatchers only react to what they observe themselves

and fail to acknowledge other newswatchers’ information from prices. This causes underreaction

in the short run, which the momentum traders can profit from by chasing the trend. In the

long run the overreaction, being that momentum traders will continue buying the given stock

even after the news is fully incorporated into the stock price, will lead to a reversal of the stock

price to its fundamental mean.

Newer published papers on behavioural finance as an explanation to momentum includes Grin-

blatt and Han (2005). They discussed the disposition effect, which Shefrin and Statman labelled
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as the eagerness to sell winners and reluctance to sell losers in 1985, causing a price underre-

action to information. Antoniou, Doukas, and Subrahmanyam (2013) argued that momentum

can be explained by cognitive dissonance; investors react to the news that confirms their be-

liefs, but they underreact to news that contradicts. Therefore, momentum is more present in

optimistic periods, because investors underreact to bad news.

Academic studies have agreed that a momentum strategy has been successful over different

time periods and across various markets, as a momentum premium exists in an intermediate

horizon. Nevertheless, the academics have not come to an agreement as to why such a premium

exists.

2.3 Combining value and momentum

Empirical studies have shown that both value and momentum strategies have been profitable

investment strategies over various time horizons and in different markets. While value investors

aim to buy stocks cheap compared to their intrinsic values, momentum investors focus on his-

torical stock prices (Borg, 2013). Asness (1997) discovered a negative correlation between value

and momentum where value stocks primarily had poor recent performance whereas momentum

was pervasive among expensive stocks. Similar findings were discovered by Daniel and Tit-

man (1999) but also a more recent study by Asness et al. (2013) provided evidence about the

negative correlation both within each asset class as well as across asset classes. Therefore, com-

bining the two strategies provides diversification. According to data from Bloomberg, HOLT,

and Jyske Invest, the strategies do not perform well simultaneously. Between 1990 and 2012, a

global value strategy performed well 66 pct. of the time while momentum did in three out of

five cases. But the two pure strategies only worked 36 pct. of the time simultaneously, while

neither momentum nor value worked out in 10 pct. of the time (Borg, 2013).

2.3.1 Previous studies of combination strategies

The purpose of Asness et al.’s (2013) study was to explore momentum and value in a global

setting, including continental European stock markets, and across eight asset classes. The

included stocks accounted for 90 pct. of the total market capitalization of the entire markets

from 1972 to 2011. Hence, small and less-liquid securities were excluded and therefore, they
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argued that their study provided more conservative results because both premia are larger

among smaller capitalized stocks. The combination strategies screened on book-to-market

ratios and the past 12-months cumulative returns, skipping the most recent month. Contrarian

to this thesis’ approach, they applied a long-short strategy. In the European stock market, the

combination portfolio yielded 5.9 pct. in annual return compared to 4.8 and 8.1 pct. for a

zero-cost value- and momentum strategy separately. While momentum delivered higher return,

the combination strategy delivered better risk-adjusted returns based on a Sharpe ratio of 0.87

compared to 0.42 and 0.55 for pure value- and momentum portfolio.

The authors argued the improved risk-adjusted returns could partly be explained by the nega-

tive correlation between the two premia which further can be explained, partially, by different

exposure to liquidity risk. A possible explanation behind the positive exposure for momentum

towards the liquidity shock may be investors’ preference for stocks with an upward trend in

their prices. Thus, investors flock to these stocks, increasing the stocks’ popularity. In case of

liquidity shock due to either cash needs or risk management, investors engaged in a liquidating

sell-offs will put more price pressure on popular stocks, while less crowded contrarian/value

trades may be less affected (Asness et al., 2013; Pedersen, 2009).

Bird and Whitaker (2004) extended their previous study to investigate the performance of value

and momentum in combination. Again, the focus was on the European stock markets in the

period from 1990 to 2002. The portfolios were formed on criteria as book-to-market ratio and

6-month price momentum with monthly rebalancing. Firstly, their findings supported Asness et

al. (2013) about a negative correlation between momentum and value. Secondly, their results

were consistent with Asness (1997) that book-to-market was particularly good at differentiating

between winning stocks, while price momentum did well at differentiating between expensive

stocks. According to their study, the best performing strategy was going short in expensive-

losers and long in cheap-losers, rather than as expected going long in cheap-winners. The result

is consistent with Swaminathan and Lee (2000). They suggested “. . . expensive losing stocks

are early into their negative momentum cycle, while cheap losing stocks are late into this stage

of the cycle, to the extent that they will soon turn around and start generating good returns”

(Bird & Whitaker, 2004, p. 164). As a final remark, the authors concluded a combination of

the two strategies were composed of quite liquid stocks, but still slightly below average market
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capitalization. Generally, value strategies tended to produce portfolios composed of relatively

small and less liquid stocks while momentum mostly contained relatively large and liquid stocks.

Therefore, the combination strategy improved the liquidity of the portfolio compared to a

portfolio solely based on a value criterion (Bird & Whitaker, 2004).

While Asness et al. (2013) constructed a simple 50-50 combination of value and momentum,

Fisher, Shah, and Titman (2016) investigated long-only combination strategies with more so-

phisticated approaches to the combination portfolios. Their study was based on the US stock

market from 1975 to 2013, where all combination approaches were able to beat the market, in-

cluding both small- and large cap stocks, based on Sharpe ratio. In fact, the more sophisticated

approach also outperformed the much simpler approach suggested by Asness et al. (2013).

Lastly, Grobys and Huhta-Halkola (2019) conducted a study on the Nordic market to examine

how a combination of momentum and value performed in a market different from the US

equity market. As the Nordic stock markets are relatively young, the dataset only included

data from 1993 to 2017. The authors applied the same approaches to portfolio construction as

Fisher et al. (2016). Grobys and Huhta-Halkola used price-to-book ratios as their value trading

signal and the past 12-month total shareholder return excluding the most recent month as their

momentum signal. They grouped stocks in tertiles, i.e., the top third momentum-ranked stocks

became winners, and they rebalanced every month. Their long-only portfolio, combining value

and winners, yielded an average return of 1.66 pct. per month but surprisingly the portfolio

based on growth and winners performed slightly better with an average monthly return of 1.68

pct., indicating the high payoff of the combination portfolios were driven by momentum. While

the pure value strategy had an average monthly return of 1.5 pct., momentum yielded 1.95

pct. per month on average. In terms of risk-adjusted returns, momentum also delivered the

best performance with a Sharpe ratio equal to 1.16 while the combination strategies only had

a Sharpe ratio of 0.99 and 0.92 for value & winners and growth & winners, respectively. The

poorest performing was, not surprisingly, the value strategy with a Sharpe ratio of 0.85. All

mentioned results were based on equally weighted returns among the stocks in the top third of

market capitalization.
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2.3.2 The four stock categories

A number of studies have attempted to identify factors like macroeconomic factors (e.g. yield

spreads) and valuation factors (e.g. value spread relative to growth spreads), predicting periods

of outperformance by growth and value stocks, respectively. According to the studies, stocks

go through a value/momentum cycle which is closely linked to the economic cycle. Generally,

momentum portfolios are considered being pro-cyclical while value investing is a counter-cyclical

(Bird and Whitaker, 2004). Therefore, stocks can be divided into four categories, illustrated by

figure 2, where company-specific news or macroeconomic circumstantial changes will ultimately

affect the classification of the stocks. Hence, the value and momentum of stocks change rather

dynamically according to the environment.

The arrows indicate a cycle, where using signals from momentum and value may improve the

investors’ approach to stock-picking (Christensen, 2015). According to a quantitative study by

Bernstein (2011), a general issue regarding value investing is the waiting game. Stocks that have

been categorized as value for more than twelve months often perform better in the subsequent

periods than stocks who have been in the category for a relative shorter period. Therefore,

adding momentum as a screening tool to the value strategy helps signalling when the stocks

have regained interest from the market and shortens the waiting game. Similarly, adding value

to the momentum investing reduces the risk of buying a stock too late and hence, reduce the

likelihood of purchasing at the peak.

Momentum Plays are momentum stocks without value. This category is characterized by

a general positive development, but a non-attractive valuation. The majority of stocks in

this category are popular stocks that have been rewarded with rising prices through a given

period however, this popularity increases the risk of significant punishment if the company

does not meet the expectation in the market. Losers are stocks that have neither value nor

momentum. As a category, these stocks possess none of the desired attractions of neither value

nor momentum. Momentum Plays experiencing sudden disappointments often end in this

category. Value Plays are value stocks without momentum. In other words, the valuations

of these stocks are attractive, but the company’s development is below average. Stocks in this

category have potential, but it can take some time before this potential is realized, which does

not equal great returns for investors. Finally, Winners are value stocks with momentum. This
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Figure 2: The four stock categories

Source: Own contribution after Borg (2013), Jyske Invest

is the category of stocks, which differentiate positively on both dimensions. Thus, the company

has had great past returns and the valuation is still attractive. Stocks in this category are often

prior Value Plays, where a past negative development has broken (Borg, 2013).

2.4 Section summary

A comprehensive review of studies investigating the value premia revealed that value have

historically delivered superior return to growth stocks over various time horizons, ratios, and

markets, including the Scandinavian stock markets. Although the findings supported value

investing as an attractive approach, growth stocks have challenged value in the past two decades

due to investors’ preference for growth stocks during the boom in 1990s and the financial crisis

in late 2000s.

The reviewed studies of momentum have all concluded that a premium exists. Selecting stocks

based on past returns have proven to be a favourable strategy also in the Scandinavian countries.

The momentum premium had been studied with varying holding periods, but the majority

found that shorter holding periods were preferable. The evidence of a positive correlation

between a stock’s past and its future performance had been detected in intermediate horizons,

why most momentum strategies are based on the past up to one year’s return and short holding
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periods. Although the existence of past winners outperforming past losers were widely agreed

upon, the explanations of why momentum exists differed from risk-based to behavioural with

no distinct consensus.

Finally, after Asness (1997) discovered the negative correlation between value and momentum

anomalies, studies have investigated and concluded that the combination of the two strategies

had been superior to following the strategies separately. Since the two strategies tended to

perform well during different times, investors could diversify some of the portfolio risk by

combining the strategies. A combination of the two strategies had even been found to be

successful in the Nordic stock market.
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3 Dataset
The previous section elaborated on the knowledge foundation that the study builds upon. This

section seeks to form an overview of the data sample from which the thesis’ conclusions are

drawn. As the research question phrases, the analysis explores the Scandinavian countries

Denmark, Norway, and Sweden between 1998 and 2017. These countries have been chosen to

build upon the existing studies of value and momentum both separately and in combination

that have mainly been conducted in the US. The time frame has been chosen to have as large

a dataset as possible to obtain reliable and robust results. At the same time, the time horizon

cannot be too long, as this leads to too much deficiency in data collected from Datastream and

thereby too thin a foundation for forming portfolios in the earlier years of the study. When

choosing this time window, the analysis includes the economy in states of both recession and

boom, when the financial crisis occurred and the tech bubble burst. As presented in section

1.5 regarding the characteristics of the time frame, the period has also been particular due to

some of the external factors that exist in the market. Although data has been collected from

1997, the real investment horizon in the analysis will be from 1998 to 2017 as momentum is

calculated based on one year of observations, meaning that the first momentum score will be

given in January 1998.

Across the three countries are three different currencies; Danish Kroner (DKK), Norwegian

Kroner (NOK) and Swedish Kronor (SEK). All currency-denoted data have been converted to

DKK to ensure consistency when calculating portfolios and results across stocks from the three

countries. When forming the value-weighted portfolios, the conversion enables the comparison

of market capitalizations. Unfortunately, converting currency data means that it cannot be

ruled out that currency fluctuations will affect the results. Furthermore, this thesis is written

from a Danish investor’s point of view, which is also the reason for choosing a Danish 6-months

interbank rate, CIBOR, as a proxy for the risk-free rate. Like the portfolios investigated in

this study, the interbank rates are based on short-term horizons. It is therefore preferred to

government bonds, which is generally, widely used as a risk-free approximation. Like Grobys

and Huhta-Halkola (2019) who also rebalance monthly, the study applies the 6-month interbank

rate rather than 3-month to reduce months with negative interest rates
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3.1 Data gathering

This thesis is highly dependent on the quality of the data, as all analyses, discussions, and

findings are based thereupon. Stock prices, total return indices, market values, and price-

to-book ratios have all been downloaded from Refinitiv’s Datastream database for financial

data. Datastream, formerly Thomson Reuters’ Datastream, is an extensive global financial

and macro-economic database containing information on equities, bonds, derivatives, exchange

rates, and economics among others.

Although Datastream allows access to much historical financial information and data, it is also

clear that there are some issues with the uncritical use of the downloaded key ratios. As pointed

out by Ince and Porter, Datastream data is often too raw to enter directly into the analysis.

In example, Datastream’s classification of companies that have gone bankrupt or have been

delisted has flaws. To make sure that the analyses’ results are not characterized by flawed

data, careful screening and corrections have been made in line and with inspiration from Ince

and Porter (2006) and Schmidt, von Arx, Schrimpf, Wagner, and Ziegler (2015), who have

sought to obtain flawless datasets from Datastream.

Price-to-cash-flows- and price-to-earnings ratios have been collected from Bloomberg, as these

ratios were inadequate from Datastream with many gaps and missing information over time.

Exchange rates and the CIBOR rate have been downloaded from Danmarks Statistik.

Screening, sorting and correction of data gathered from Datastream and Bloomberg, as well as

the construction of portfolios, regressions, and calculation of key figures have been carried out

in Microsoft Excel with the help of IF()- and RANK()-functions. Furthermore, Excel’s Visual

Basic for Applications (VBA) has been utilized.

3.2 Data screening

As mentioned above, it has proven necessary to screen the raw data extract from Datastream to

increase the reliability of the conclusions drawn in this thesis. As the purpose of this thesis is not

to investigate data quality from Datastream, the screening of data will rely on Ince and Porter

(2006), and Schmidt et al.’s (2015) approaches. The raw data constitutes 7,868 securities from

Denmark, Norway and Sweden from 1997-2017. First of all, a screening has been conducted to
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examine which securities should be included in the analysis. This has been done on the basis of

static data that is assumed to be constant over the entire examination period. After excluding

all irrelevant securities, time series data are extracted from the database. Time series data are

collected monthly and are subject to further corrections because some stocks still lack data in

certain time periods. This could be due to delistings, mergers, takeovers or simply that data is

unavailable for the given stock.

3.2.1 Screening of static data

Even though the inquiry in Datastream was only quoted equities in Denmark, Norway, and

Sweden, it is evident that the output data also contains exchange-traded funds, shares listed

in other countries, and duplicates. These are attempted eliminated through a thorough static

screening.

Non-Scandinavian countries or stock exchanges

This thesis is examining the Scandinavian stock market, and therefore all companies that are

not listed in either Denmark, Norway or Sweden are removed from the dataset on the basis of

the Datastream category GEOGN. Furthermore, companies are removed, where the ISIN code

does not match the geographical classification (GEOGN). The first two letters of the ISIN code

denominate the domicile country of a company.

Wrong asset class

The analysis of this thesis only concerns stocks, why all other types of instruments are excluded.

The category TYPE is helpful for this, as it characterizes the type of instrument and by choosing

to keep only equities (EQ); exchange-traded funds, closed-end funds, and exchange-traded notes

are eliminated. However, the Datastream category TRAD, which characterizes security types,

shows that there are still many different types of securities included in the sample. On the

basis of the TRAD-code, rights, receipts, funds, and different preferred shares are sorted out.

Preferred shareholders have seniority over common shareholders, which means that they have

a higher claim to dividends and, more importantly, in the event of liquidation, preferred share-

holders are prioritized over common shareholders. If the given company goes insolvent, common

shareholders only receive what is left of the company’s asset after the preferred shareholders
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are paid out. Preferred stocks share some characteristics with bonds, as the dividend pay-outs

are typically guaranteed and paid regularly. Preferred shareholders usually have limited or no

voting rights as opposed to common shareholders (Ganti, 2019). Therefore, preferred shares

are removed from the dataset to avoid duplicates with ordinary shares.

Multiple commen shares listed

As with Rockwool International, for instance, some companies are listed with both A- and

B-shares and to include both stocks would mean that Rockwool International could potentially

be double weighted in the analysis. To avoid this, all companies that are not characterized

as a primary share (Yes) based on Datastream’s MAJOR classification are removed. MAJOR

classifies primary stocks as either Yes or No, based upon which of the securities are the most

significant in terms of market value and liquidity (Datastream, Reference data, 2019). Most

often, when a company has multiple securities listed, the B share is classified as Y, the major

security.

Extended name search

Even after removing wrong asset classes based on the classifiers TYPE and TRAD there are still

companies that appear with more than one security. In line with Ince and Porter (2006) and

Schmidt et al. (2015), the dataset is scoured for several keywords, such as “div” for dividend

payments and “ut” or “units” for a unit trust fund, to avoid wrong asset classes. This has been

done manually to prevent removing, for example, Norwegian Air Shuttle. Appendix 1 shows

the list of all name searches.

Duplicates

Lastly, to avoid any duplicates, ISIN codes are compared to make sure that each ISIN code only

appears once. The same comparison has been made with the Datastream code, as both ISIN

and Datastream codes are unique values. In the case of duplicates, the two have been researched

manually to find out which one of them to keep in the dataset. Furthermore, suspicious name

duplicates have been checked manually to ensure that each company only has one share in the

final dataset.
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3.2.2 Screening of dynamic data

After the static screening, the dataset contains 2,824 companies. For each of the companies in

the remaining dataset, the monthly price, total return index, market value, and price-to-book

ratio have been downloaded from Datastream. Although all shares now meet the requirements

of being a Scandinavian common stock listed in either Denmark, Norway or Sweden, there are

still issues with the time series data, which will be addressed and corrected in the following

dynamic screening.

Missing time series data

Shares can only enter portfolios when all data for that particular share is available. Thus, all

stocks for which there are no data for either market value, price to book ratio or total return

index have been removed from the dataset. This screening removes around 1,100 stocks from

the dataset, which is a substantial, but necessary reduction. Most of the shares removed during

this screening have no available data across all key figures, which means that the given shares

have not been active during the analysed time period.

Additionally, the data must be available for each stock in the same months. If this is not

the case, and one stock for instance only has a market value and price-to-book ratio and no

total return index value in a given month, the stock is disregarded in this time period. After

downloading and merging the key figures downloaded from Bloomberg, this screening is applied

once more to ensure that all stocks have available data for market value, total return index,

price-to-book-, price-to-earnings-, and price-to-cash-flow ratios in the same months.

Delisted companies

Datastream’s time series datatype Total Return Index (RI) represents the theoretical growth in

the value of holding the stock and includes capital gains and dividends as well as accounts for

stock splits (Datastream, Reference data, 2019). Unfortunately, the total return indices repeat

the last valid data point when companies are delisted instead of reporting no data. Uncorrected,

this would mean that delisted companies could possibly still be included and thus distort the

results. Therefore, all monthly observations between the end of the analysed time period to

the first month of unique quotes have manually been deleted.
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Datastream does state when a company is dead which is sometimes followed by the cause of the

delisting, including either bankruptcy, a merger, takeover, acquisition or delisting. However,

as Ince and Porter (2006) have found, these notations are not always correct, and it has been

necessary to check the notations manually in Bloomberg or by simple Google searches.

Companies that have gone bankrupt

After determining that a company has really gone bankrupt, all remaining data is deleted

from the dataset following the same procedure as with delisted companies. This is relevant

to 53 companies. As stocks are not merely removed from the stock exchanges the month of

the bankruptcy, it is not accurate to merely correct returns to minus 100 pct. Therefore, the

returns are left uncorrected under the assumption that the rumours of bankruptcy have already

been incorporated in the prices in the previous months.

Abnormal returns

Lastly, to avoid any abnormal returns such as is the case with Sensori AB, a Swedish company

that develops, manufactures and sells medical devices. In November 2015 the stock had a total

return index of 5.26 DKK, which, according to Datastream data, increased to 259.91 DKK

in December and decreased to 3.66 DKK in January 2016. This corresponds to a return in

December 2015 of more than 4,800 pct. Therefore, any returns in the existing dataset above

990 pct. are deleted, which means that the stock will not be included in the dataset the given

month. A threshold of 990 pct. is somewhat arbitrary as discussed by Ince and Porter (2006),

but they found this threshold to be fitting. As the purpose of this study is not to find the

optimal threshold nor to optimize the procedure, the same limit is applied.

The final dataset contains 1,183 companies that have a stock price, total return index, market

value, price-to-book ratio, price-to-cash-flow and price-to-earnings ratio available at least one

month between 1998 and 2017.

3.3 Dealing with biases

The abovementioned screenings have been carried out to avoid various biases that influence

the results and thereby the robustness of the conclusions drawn. On the other hand, too much

tampering with the data should be avoided as this can also introduce undesired biases such as

41 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

selection- and survivorship biases.

The thesis tries to avoid data mining by choosing a time frame that includes multiple economic

cycles and all stocks on the three markets, as long as these stocks have available data. Data

mining refers to the fact that data is selected and utilized with a specific result in mind. This

what was Jegadeesh and Titman (1993) was accused of after they published their first paper,

as critics argued that the profits were due to the chosen time period. Additionally, by including

all industries and both small and big companies, selection bias is avoided to some extent.

Companies that have gone bankrupt have also been kept in the dataset to maintain realistic

results with the risk that investing in stocks entails.

By keeping all dead companies in the dataset in their actively traded years, among them

bankrupt companies, delistings and acquired companies, the thesis also seeks to avoid survivor-

ship bias, which is a form of selection bias. Thereby, the constructed portfolios’ performance

reflects the actual performance of all stocks and not just the ones that have survived the ob-

servation period. To exclude dead companies would lead to an overvaluation of the empirical

results as underperforming returns would be excluded as well. However, as bankrupt companies

are not delisted at their true value due to the absence of data concerning the date and delisting

quotes, survivorship bias cannot be rejected entirely.
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4 Methodology
This section seeks to explain the methodology that underlies the empirical findings and covers

the construction of the portfolios as well as how to measure their performance. The study takes

a deductive approach as it seeks to test theories and hypotheses on real data to build upon

existing knowledge with new markets and more recent data to investigate the performance of

the investment strategies (Andersen, 2014).

The study focuses mainly on quantitative data, such as stock prices, market values, and other

key ratios, but it also incorporates qualitative data. In example, qualitative sources, such as

news articles, have been used to determine whether a company has really gone bankrupt, as

mentioned in the data screening process above. Consequently, a mixed method research is

applied.

4.1 Constructing portfolios

The following section gives an overview of the four issues that should be considered in the

design of investment strategies; trading signals – that is, which measures that are used in the

stock selection process, formation and holding period – that is, when are the portfolios formed

and under which criteria, and how long does the investor hold onto the portfolio. The fourth

issue one should consider is rebalancing; how often are weightings of a portfolio adjusted, i.e.,

by buying and selling stocks.

4.1.1 Trading signals

The portfolios are constructed on the basis of key ratios. This study applies the past 12-months

raw returns excluding the most recent month’s return as momentum measure, which is one of

the standard methods. The approach has also been applied by Jegadeesh (1990), Asness et

al. (2013), and Bird and Whitaker (2003) among others. The most recent month’s return

is skipped to avoid the one-month reversal in stock returns, which is also the standard in

momentum literature (Jegadeesh & Titman, 1993; 1999; Fama & French, 1996).

No strict guidelines on how to implement the value strategy in practice have been provided but

most other academic studies based their selection on ratios (Risager, 2010). This study follows

43 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

Fama and French (1992) and apply the price-to-book ratio at first as the trading signal for the

value portfolio. The price-to-book ratio conveys the share price divided by the book value per

share (Datastream, Reference data, 2019). Academics discuss whether the book value should be

lagged a number of months. Some studies, among others Fama and French (1992), argued that

book values are not available at the time of the portfolio construction or when the portfolios

are rebalanced. By not considering this, the analysis could be affected by look-ahead bias,

which occurs when information is used to construct a sample before it is available. They say

that it often takes two-three months before corporate information is available to the public and

additional time before the information is incorporated in the market prices. However, Asness

et al. (2013) found that their conclusions were not materially affected by using the most recent

market values instead of contemporary market values. To keep consistency and to not be forced

to choose the best number of months to lag values, this study applies the market value of the

book value.

Additional trading signals are included in the extended combined value and momentum port-

folio. These include the key ratios of price-to-earnings and price-to-cash-flow. The purpose of

expanded to a multiple-dimensional version of the strategy is to correct for misclassification of

firms inherent in a much simpler one-dimensional strategy like Lakonishok et al. (1994) did

in their study. Furthermore, Christensen (2015) argued, that additional ratios can increase

profitability. Therefore, these ratios are included to test whether the strategy’s profitability

increasing or if the difference is only marginal. According to Bloomberg, where the data is re-

trieved from. Current price-to-earnings is the stock price divided by best Bloomberg estimate

for earnings per share in the current year, applying the same approach as Risager (2010). To

be consistent, cash flow is also based on the current estimate from Bloomberg, which is placed

in the denominator.

4.1.2 Selection process

Stock selection processes can be either fully systematic or fully discretionary as described by

Ilmanen (2011). Discretionary stock investors base their stock selection on more in-depth

analyses of value measures, whereas this thesis uses a systematic approach, which is commonly

associated with the term quant. A systematic approach is data-driven and uses hard values
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such as valuation ratios, and the stocks are selected systematically based on specified trading

rules as described above. Actively managed mutual funds are examples of investors that follow

the former approach, as these try to beat their benchmark by generating excess returns through

active risk-taking. The funds often have a narrower subset of equities they are trading, which

allows them to follow a discretionary approach where they tend to spend considerable time

learning about the companies they invest in (AQR, 2017).

4.1.3 Formation and holding period

From the trading signals described above, portfolios are constructed at the beginning of each

month based on the momentum and value scores in the previous month. The momentum

strategy chooses the top third stocks that have the best momentum score; in other words,

the portfolio consists of the winner stocks. As for the value portfolio, the retrieved price-to-

book-values are inverted and ranked. The constructed value portfolio consists of the highest

third of the stocks, which Fama and French (1992) called value stocks. The simple combination

portfolio is constructed using an integrated approach that bases the stock selection on an overall

score. This means that each stock in a given month is assigned an overall score (momentum

rank + book rank) and the overall score is then ranked among all overall scores. Equally,

the simple combination portfolio consists of the stocks with the top third overall scores. The

same approach is applied for the extended combination portfolio, where the overall score is

calculated as momentum rank + book rank + earnings rank + cash flow rank. Thus, eight

portfolios are formed each month, as each portfolio is formed equal- and value-weighted after

market capitalizations. An advantage to this is that one can see the effect of large cap companies

in the portfolios.

To avoid illiquidity in shares and problems associated with low trading volume, the study sets

a threshold for the stocks’ market cap. Only stocks with a market cap above DKK 500 million

are included in the portfolios. It can be argued that using the same threshold for the full

examination period has its flaws, as companies in the late 1990s were smaller in size, which

may lead to excluding some large cap companies. However, using a varying threshold, say DKK

200 million in 1998 and DKK 1,000 million in 2010, would also be somewhat arbitrary and lead

to less valid conclusions. The sensitivity analysis in section 6.1.1 discusses and examines the
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threshold further.

For momentum studies, a holding period of one month is common. As De Bondt and Thaler

(1985) argued, holding on to past winners for too long can result in a loss in profits as the stock

price tend to move towards its mean over time. However, a one-month holding period is not

as common for value investment strategies that are usually more long-term. A disadvantage

concerning the value strategy is arguably that eventual large future profits are excluded. This

becomes evident in the case of a value plays category increasing considerably and becoming

a stock in the winners category, cf. figure 2. As previously argued in section 2.3.2, it takes

time before this potential is realized. On the other hand, since the stock will only be in the

value portfolio when it is actually a value stock, the value portfolio will express the pure value

premium.

4.1.4 Rebalancing

Finally, it must also be considered how often the portfolios are rebalanced, as in how frequently

the portfolio composition should be changed. In example, Fama and French (1998) rebalanced

one time every year, whereas Asness et al. (2013) applied a one month rebalance frequency.

Choosing how often to rebalance is a balance between transaction costs and information decay.

Rebalancing every month entails higher transaction costs, but it also allows the investor to act

upon new information. The portfolios created in this study are rebalanced monthly. Naturally,

it is naïve to rebalance exactly every month no matter what the expected gain per amount

traded is, but it serves the purpose of this study.

4.2 Calculation methodology

To possibly explain some of the performance of the investment strategies, the study estimates

four factors in total and investigates the strategies’ exposure towards these. Additionally, to

compare the returns and performances of the strategies a benchmark is constructed.

4.2.1 CAPM

The Capital Asset Pricing Model (CAPM) plays a crucial role in financial theory and was

developed simultaneously but independently by Sharpe (1964), Lintner (1965), and Mossin
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(1966). Their work was based on the foundations of Markowitz’ (1952) portfolio management

and sat the following equation:

E(ri) = rf + �(E(rmkt)� rf )

CAPM predicts the expected return, E(ri), of an asset based on its risk, �, and the market

premium, (E(rmkt) � rf ). However, a vast amount of academic research has later questioned

the model’s ability to predict the future expected return of a security. Also, the underlying

assumptions have been criticized; among these, that all investors are expected to be rational

and that all investors can invest in all assets. Therefore, the approach among academic research

has been to apply a multiple factor model (Bodie et al., 2014).

4.2.2 Factor calculation and regression

Fama and French (1993) added two variables, value and size, to the traditional CAPM. The

variables are based on prior evidence and predict the average returns well. Including the

additional variables, the factor model captures risk premiums better than the CAPM.

Firstly, all stocks are sorted according to their size and value to construct six portfolios; S/L,

S/M, S/H, B/L, B/M, and B/H, following Fama and French’s approach (1993). Based on

market caps, the stocks are divided into Small and Big categories and based on book-to-market

ratios they are sorted into High, Medium and Low categories. All stocks are classified every

month; thus, the S/L portfolio one month is not necessarily identical to the same portfolio the

next month.

The return on the Small-minus-Big (SMB) factor is the difference between the average return

of the three small-stock portfolios and the three big-stock portfolios. Thus, the size portfolio

goes long in all stocks with a market cap below the median while the remaining stocks in the

big portfolio are shorted (Fama & French, 1993):

SMB = 1/3(Small Low+Small Neutral+Small High)�1/3(Big Low+Big Neutral+Big High)

Normally, small-cap stocks are expected to be riskier and less liquid. This explains the higher

return among small-cap stocks as investors want to be compensated for bearing the additional
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risk. Thus, small companies and greater book-to-market ratios should earn higher returns than

the market on average (Fama & French, 1992; 1996).

Secondly, the return of the Value-minus-Growth portfolio, also known as High-minus-Low

(HML), is the difference between the average return of two high book-to-market portfolios

and the two low book-to-market portfolios. The bottom 30th fractile includes growth stocks

characterized by trading at a low ratio, while the value portfolio includes the top 30 pct. of the

highest-ranking stocks:

HML = 1/2(Small High+Big High)� 1/2(Small Low +Big Low)

Once again, the HML-portfolio goes long in value stocks while shorting growth stocks to be

exposed to a value-premium. Earlier in the thesis in section 2.1.2, potential explanations behind

the value anomaly were discussed.

Lastly, Carhart’s (1997) approach that added a fourth variable, Winners-minus-Losers (WML)

to Fama and French’s three-factor model is applied. According to Carhart’s study, the perfor-

mance of mutual funds did not represent superior stock-picking skills, but rather it was based

on a few common factors that current stock pricing models do not take into consideration.

Therefore, the fourth variable, a momentum spread measure, was added to better capture the

risk-adjusted returns. To measure the momentum spread, the portfolio goes long in the stocks

which performed well in the last year, excluding the most recent month and likewise shorting

the worst performing stocks.:

WML = 1/2(Small Winners+Big Winners)� 1/2(Small Losers+Big Losers)

4.2.3 Benchmark construction

To evaluate the performance of the portfolios included in the analysis, a benchmark will be

constructed to include the three Scandinavian markets; Denmark, Norway, and Sweden. By

comparing performance to a benchmark, the thesis also has a passive investment strategy for

comparison. Since a benchmark covering the Scandinavian market exclusively does not exist,

the study must construct one manually, because otherwise the benchmark will be influenced
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by the performance of the Finnish stock market. Especially at the beginning of the study, this

will be an issue due to Nokia’s relatively big size in the Nordic benchmark. In the early 2000s,

Nokia accounted for more than 25 pct. of the total market value for all stocks in the Nordic

stock market (Grobys & Huhta-Halkola, 2019). The construction approach will be dynamic to

reflect the performance of the individual markets separately. Thus, the approach eliminates

potential biases and obtain a fairer measure of the overall market by allowing well-performing

markets to constitute a relatively more substantial part of the benchmark.

The data is downloaded from Bloomberg, covering the period from 2001 to 2017. Unfortunately,

no data were available at the beginning of the time period. Therefore, the total return index-

variable is used as an approximation for the relative performance of the index. Although the

approach is not flawless, it is considered to be the best possible alternative. Furthermore,

the domestic indices are gross indices to assure that dividends are reinvested and with this

eliminate the effects from dividends. The all-shares indices from the individual markets, namely

KAX (Copenhagen), OSEAX (Oslo), and SAX (Stockholm) have been used to construct the

benchmark to avoid biases from excluding small-cap stocks.

The weight of the individual markets in the benchmark is determined by the index capitalization

relative to the sum of all indices’ capitalization. Afterwards, the total return of the market

is multiplied by the weight of the index. Appendix 2 gives an overview of the benchmark

construction and annual returns.

Benchmark index = wDK · rKAX + wNO · rOSEAX + wSE · rSAX

A more thorough review of the benchmark construction approach will be presented in the

discussion in section 7.3.

4.3 Portfolio performance

Various measurements of portfolio performance have been applied in academic as well as in

portfolio management. This study uses some of the most well-known performance measures and

introduces multiple measures to evaluate the investment strategies’ performance on a broader

foundation.
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4.3.1 Sharpe ratio

Sharpe (1994) developed the ratio to understand the return of an investment compared to its

risk. In practice, mutual funds report their Sharpe ratio as an indicator of historical perfor-

mance. Since the ratio is based on standard deviation as its risk measure, it accounts for both

systematic and unsystematic risk. Sharpe ratio uses excess return divided by the standard

deviation of the excess return to adjust for risk, where �ER is the standard deviation of the

excess return beyond the risk-free rate:

Sharpe ratio =
ri � rf

�ER

It is important to note that the Sharpe ratio is good at comparing performance among portfolios

or funds; however, it is difficult to interpret numerically (Munk, 2017).

4.3.2 Sortino ratio

Often Sharpe ratio has been criticized for penalizing assets with high returns. Generally,

increasing asset prices are associated with increasing volatility, which means that considerably

increasing assets will have a lower ratio when measuring performance with the Sharpe ratio.

Therefore, Sortino and Price (1994) developed a variant of Sharpe’s ratio, where the measure

only takes the downside risk into consideration:

Sortino ratio =
ri � rf

�n

The numerator is the excess return over the risk-free rate divided by the standard deviation of

only negative returns, �n.

4.3.3 Treynor ratio

Where Sharpe’s ratio measures both the systematic and unsystematic risk, it can be relevant

to evaluate portfolios based solely on the systematic risk of each portfolio. This is the case,

when an investor has multiple portfolios since most of the unsystematic risk will be diversified

away across individual stocks (Munk, 2017). The Treynor ratio compares excess returns to the
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systematic risk taken, denoted by �:

Treynor ratio =
ri � rf

�i

4.3.4 Alpha

Finally, Michael Jensen (1968) developed a model to measure portfolio performance. The

model is the basis of CAPM and is used to determine the abnormal return of a portfolio over

the theoretical predicted return according to CAPM:

ri � rf = ↵ + �mkt(rmkt � ri)

Alpha measures a portfolio’s realized return compared to the expected risk-adjusted return that

can be predicted by a given factor model, whether it be CAPM or a multiple factor model. A

positive alpha indicates that the portfolio has realized a return greater than what was predicted

by the factor model. Furthermore, with regression, it is possible to test the significance of

alpha. For multiple factor models, alpha is estimated as follows, where rmkt denotes the return

on the market portfolio. In theory, the market portfolio consists of all assets, which cannot

be obtained in practice. Thus, in this study, the market portfolio is approximated by the

constructed benchmark.

ri � rf = ↵ + �mkt(rmkt � ri) + �SMBrSMB + �HMLrHML

ri � rf = ↵ + �mkt(rmkt � ri) + �SMBrSMB + �HMLrHML + �WMLrWML

4.4 Calculation of statistics

Returns on stocks are calculated using the logarithmic return because the study focuses on

historical profits and not future expected returns, where geometric averages give the best es-

timate (Bodie et al., 2014). As previously mentioned, monthly returns are calculated from

Datastream’s variable Total Return Index (RI), where dividends are assumed to be reinvested,

capital gains are included, and stock splits are accounted for. All results are converted to annual

figures. Thus, returns and standard deviations, �, are calculated as follows, where rit denotes
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the return for a given stock, i, at time t:

rit =

✓
1 + ln

✓
RIt

RI(t�1)

◆◆12

� 1

�it =

vuut 1

N � 1

NX

i=1

(ri � µ)2 ·
p
12

4.4.1 Regression statistics

The factor returns are used to test the value- and momentum strategies as well as the two

combination strategies. The purpose is to estimate whether the strategies have the factor

exposure as is expected. As an example, a value strategy should, per definition, have a high

exposure towards the HML factor, while it is valuable to examine how the value strategy is

exposed to the SMB factor.

Linear regression is performed on the portfolio returns against CAPM, and multiple regressions

are made on portfolio returns against Fama and French’s three-factor model as well as Carhart’s

four-factor model that includes the WML factor (Stock & Watson, 2012). The excess return

relative to the risk-free rate is the dependent variable and the risk premium, SMB, HML, and

WML are the explanatory variables. The latter regression is shown below, where the x’s denote

the coefficients for the respective factors:

ri � rf = �i(rmkt � rf ) + xSMBSMB + xHMLHML+ xWMLWML

If the value strategy has a positive SMB coefficient, it means that the strategy has a positive

exposure towards a strategy that goes long in small-cap companies and short in large-cap

companies.

The regression results generate an explanatory power, R2, which expresses how much of the

variation in the returns that can be explained by the given factor model. The higher the R
2,

the better. While the t-statistics play a crucial role in testing statistical hypothesis with critical

values to interpret whether a variable is significant or not. This study includes 240 monthly

observations and a total of 1,183 companies alive during the test period which constitutes a
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large sample. Therefore, the critical value for a two-sided test is 1.96 at a 95-pct. significance

level. Thus, a t-test greater, in absolute terms, than 1.96 indicates that a variable is statistically

significant and different from zero with 95 pct. probability (Stock & Watson, 2012):

t˘statistic =
x1 � x2r

s2
⇣

1
n1

+ 1
n2

⌘

Where

s
2 =

n1X

i=1

(xi � x1)
2 +

n2X

j=1

(xj � x2)
2

53 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

5 Empirical findings and interpretation of results
The following sections present, analyse, and explore the findings of the research that has been

conducted based on the assumptions described in the methodology. First of all, the dataset

will be presented in its entirety for the reader to understand which investment universe the

portfolios are composed of. Subsequently, the value and momentum strategies are tested and

measured based on equal- and value-weighted returns. Results and performance are sought

explained on a risk-adjusted basis and by utilizing regressions. Finally, the same interpretation

is applied on the two combination strategies.

5.1 Elaboration of dataset

The dataset contains 1,183 companies that have available data at least one month between

1998 and 2017. However, as mentioned in the previous data screening section, it is far from

all companies that have data throughout the full examination period. In January 1998, the

whole dataset consisted of 167 listed companies. After implementing the threshold, where all

companies with market values below DKK 500 million are excluded, there are only 77 stocks

to pick from. Fortunately, this number increases during the investment horizon, and the full

dataset consists of 638 stocks in December 2017, or 406 after implementing the threshold to

account for liquidity. The progress in the number of companies can be seen in figure 3.

Table 1: The average number of companies within the dataset between 1998 and 2017
No threshold Threshold = DKK 500 m

Number of
companies

Pct. of
dataset

Number of
companies

Pct. of
dataset

Danish companies 84 23% 45 21%
Norwegian companies 107 24% 66 26%
Swedish companies 233 53% 129 53%
Total 423 100% 241 100%

The figure also shows the national division of companies, where it is seen that the Swedish

stocks overall accounts for the most significant proportion of the dataset, on average 53 pct. In

the early years, especially between 1998 and 2000, the Danish stocks account for almost half of

the full dataset, which poses a bias towards the Danish stocks these years. The overall average

country weights in the dataset are similar to the countries’ weights in the benchmark (see

appendix 2) that averages to 24 pct., 20 pct. and 57 pct. for Denmark, Norway, and Sweden,
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Figure 3: Number of companies in the dataset

Note that this graph shows available companies in the dataset with market capitalizations
above DKK 500 million. The overview of the full dataset can be found in appendix 3.

respectively. Throughout the full examination period, there are 241 available companies on

average to compose strategies from, the division between countries can be seen in table 1.

Furthermore, the companies’ distribution over sectors can be seen in appendix 4.

It is also interesting to explore the sizes of the companies within the dataset. When all com-

panies are included, the average market value is DKK 8,087 million. Naturally, this number

increases when implementing the threshold, as many small companies are excluded. Table 2

shows that Danish companies in this dataset have the highest market values on average.

Table 2: Average market capitalizations of companies within the dataset between 1998 and
2017

No threshold Threshold = DKK 500m
Danish companies 8.799 15.396
Norwegian companies 7.670 12.657
Swedish companies 7.793 13.659
Total 8.087 13.904

The largest companies present in the dataset in terms of market capitalizations are the Danish

Novo Nordisk, a pharmaceutical company, which had their highest market value of DKK 845

billion in August 2015. The second largest is the Norwegian Equinor, an oil and energy company
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that reported a market value of DKK 591 billion in June 2008. The largest observed Swedish

company is the clothing retail company Hennes & Mauritz, which had a market cap of DKK

425 billion in March 2015.

The development of market values can be seen in figure 4. The average market value of com-

panies in January 1998 was DKK 2,198 million for the full sample with 167 companies. After

excluding companies with lower market values than the threshold, the remaining 77 companies

had an average market value of DKK 4,541 million. These numbers and the spread increase

considerably towards the end of the examination period, despite several new listings. In De-

cember 2017 market values average to DKK 12,429 million and DKK 19,426 million for the full

dataset and the dataset without small cap stocks, respectively.

Figure 4: Development of average market capitalizations between 1998 and 2017

Note that the sum of the three averages is not equal to the average market value across all
three markets. The overall averages are available in table 2. Additionally, this graph shows
available companies in the dataset with market capitalizations above DKK 500 million. The

same overview of the full dataset can be found in appendix 3.
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5.2 Value strategy

The value strategies based on buying stocks with high book-to-market ratios, also called value

stocks, with monthly rebalancing, have yielded an average return of 3.31 and 0.2 pct. for value-

and an equally-weighted portfolio, respectively. Compared to the benchmark, the value portfo-

lios have substantially underperformed the benchmark in the whole period by roughly 5.5 and

8.5 pct. points, illustrated in table 3. Previous studies partially support the poor performance

of the value strategy. Chan et al. (2000) argued in his paper that before the IT-bubble burst,

investors became too excited about growth stocks. Likewise, Risager (2010) concluded that

the value premium had been under pressure in the 1990s and late 2000s. Consequently, value

stocks have not been able to meet its solid historical performance.

Table 3: Annual average returns for the value strategy
Yearly average returnsValue strategy 1998-2017 1998-2002 2003-2007 2008-2012 2012-2017

Value-weighted 3.31% -5.43% 18.92% -8.21% 9.96%
Equal-weighted 0.20% -7.69% 19.01% -15.02% 7.55%
Benchmark 8.83% -3.68% 25.35% 0.85% 14.75%

A look into the subperiods reveal, value stocks also underperformed the benchmark during

recessions, which is evident from table 3. Value stocks have even underperformed growth stocks

during the recessions, see table 5. In contrast, Lakonishok et al.’s (1994) research concluded

that a positive value premium existed during an economic downturn. In line with the general

perception that value stocks are counter-cyclical (Bird and Whitaker, 2003).

A reasonable explanation behind the poor performance of the value strategy in the Scandinavian

market may be this study’s portfolio design with monthly rebalancing. As Lakonishok et al.

(1994) discussed in their paper, value investing requires a relatively long time horizon and

monthly rebalancing is probably not compatible with it. Bird and Whitaker (2003) concluded

the optimal holding period was three years when the portfolio constructed was based on book-

to-market ratio, far from this study’s one month. While a quantitative study by Bernstein

(2011) found a stock typically has to be categorized as value for some time before regaining

interest among investor. Thus, the design of the model may not provide sufficient time for the

value stock to reverse the negative trend.

Another potential drawback to the design of the strategy can be that a multiple is applied as
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an indicator gauging the current value to its intrinsic value. According to Bird and Whitaker

(2003), multiples are crude by nature, and the majority of individual stocks labelled value do

not outperform the market. Besides the poor performance of individual stocks included in

the portfolio, book-to-market may not be the most appropriate measure of value in a modern

digital world due to its lacking ability to measure the value of intangible assets (Ang, 2018).

However, the problem will be discussed further in section 7.1.

Trends in the stock market and among investors may also influence the performance of value

stocks. According to previous studies, the value stocks are characterized by poor recent returns

and by being unpopular among investors (Bird and Whitaker, 2003; Bernstein, 2011). Naturally,

the falling stock price translates into lower market capitalization, ultimately causing index funds

to buy less of value stock. Thus, the increasing capital allocated into passive funds may have

emphasized the poor performance of value stocks lately, although the impact may be difficult

to quantify. In section 8.1, the impact of passive investing will be discussed in detail.

5.2.1 Components in the value strategy

The performance of the portfolios can also be interpreted through the distribution among the

countries. Hence, an overweight in a particular market combined with superior performance

relative to other markets should, other things being equal, imply the strategy outperformed the

benchmark. No logical rationale can be deduced from the overweight of Danish stocks in 1998,

as it is instead a consequence of the majority of stocks being Danish. However, throughout

the remaining sample period, the value strategies have been heavily exposed towards the two

countries with the weakest performance, namely Norway and Sweden (see appendix 2). This

fact makes poor performance probable, although no causal connection can be deduced.

A more in-depth look into the poor performance of value relative to the benchmark is through

its distribution among individual stocks. Between 2008 and 2012, the value strategy was fairly

exposed towards the financial sector which is illustrated in appendix 6. These years include the

financial crisis, which was very tough on financial stocks (Risager, 2010). After the financial

crisis, the banking sector has also been challenged by the low interest-rate environment, leaving

them with eroded margins (Nyholm, 2014). This fact supports the poor performance. However,

a stock like Danske Bank has performed well after the crisis, but apparently not sufficient to
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Table 4: Distribution of stocks on countries in the value strategy

ultimo Danish
stocks

Norwegian
stocks

Swedish
stocks

Total number of
stocks in portfolio

1998 56% 24% 20% 25
2002 26% 28% 46% 46
2007 21% 32% 47% 110
2012 20% 43% 37% 97
2017 21% 35% 44% 135
Average 29% 32% 39% 83

Note that the percentages are based on the number of stocks in the portfolio and not the
market capitalization weights.

offset other banks’ poor performance. Another inadequate performing stock included in the

value portfolio was Norsk Hydro with a weight of 8, 7, and 5 pct. in 2007, 2012, and 2017,

respectively. Norsk Hydro, a Norwegian aluminium and renewable energy company, yielded an

average total annual return of minus 1.38 pct. Again, the company suffered during the financial

crisis, as the uncertainty in the market affected the demand and prices in the commodity mar-

kets while increasing costs challenged the profitability of the company (Hydro, 2008). Lastly,

stocks such as A.P. Møller Mærsk B, a Danish transport and logistics company, was also in-

cluded in the portfolio between 2012 and 2017, which managed to deliver a better return than

the benchmark but not sufficient to make the value portfolio outperform the benchmark.

In conclusion, the value strategy constructed in this study was not a successful strategy to

follow in the past two decades. The cumulative return clearly illustrates an investment in the

benchmark would have delivered a more attractive performance, with a compounded annual

return of 7.04 pct. Figure 5 visualizes the cumulative return of the portfolios. An investment

of DKK 1 in January 1998 would have been worth DKK 1.08 following the value-weighted

approach and only DKK 0.66 when returns are equally weighted. This corresponds to CAGRs

of 0.39 and minus 1.43 pct., respectively.
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Figure 5: Value strategy, cumulative returns

5.2.2 High-minus-Low factor

Previous studies concluded that a value premium existed across time horizons and stock mar-

kets. Therefore, the performance of value stocks compared to glamour stocks in this study

is surprising. Table 5 shows the value premium over the whole period as well as for the four

subperiods.

Table 5: Annual average returns for High-minus-Low factor
Yearly average returnsHML strategy 1998-2017 1998-2002 2003-2007 2008-2012 2012-2017

Value-weighted -10.52% -11.87% -8.11% -14.60% -7.36%
Equal-weighted -16.13% -13.53% -12.22% -22.48% -15.90%

As mentioned previously, Risager (2010) investigated the value premium in the Danish market.

He concluded that value investing has paid off with a premium equalling 4.4 pct. per annum

between 1950 and 2008, when the portfolio formation is based on current price-to-earnings with

value-weighted returns. In case of equal-weighting the return, the premium increased to 6.3

pct. Additionally, Fama and French (1998) found a value premium of eight pct. in the Swedish

stock market. Despite the premium being large in economic terms, it was not statistically
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significant due to high volatility. Lastly, Grobys and Huhta-Halkola’s (2019) concluded, the

value strategy in the Nordic markets offered an excess return in their 25-years sample period.

The premium was 1.25 pct. per month, which has been partially driven by small stocks. Thus,

previous studies confirmed the value premium is a stylized fact rather than just a phenomenon

that just pops up every few decades to disappear again (Risager, 2010). However, as evident

from table 5, this study does not confirm the vast academic research providing evidence of a

value premium in the Scandinavian stock market. The value premium is seen to be negative in

all subperiods.

Generally speaking, a growth stock is characterized by having growth rates above the market,

and usually earnings in the company are reinvested to accelerate the growth (Chen, 2018).

Quantitative easing, discussed in section 8.3, may also have benefitted growth companies due to

access to low financing costs and hence, incentive to invest and expand their business (Balatti et

al., 2018). Although value companies also have access to cheap financing, the environment may

have benefitted growth stocks relatively more given their prosper growth opportunities. Finally,

among the explanations behind the value premium were investors’ tendency to extrapolate past

performance too far into the future. A recent pattern in this late-stage environment is that

growth stocks have, in fact, been able to surprise on earnings growth while value stocks have

not despite lower expectations (Ang, 2018). Both may be explanations behind the negative

value premium.

5.2.3 Risk-adjusted performance

The performance measures are calculated to evaluate the strategies’ risk-based performance.

Table 6 below shows the Sharpe-, Sortino- and Treynor ratios for the full examination period.

The measures for the subperiods can be found in appendix 10.

Table 6: Sharpe-, Sortino- and Treynor ratio for the value strategy
Sharpe ratio Sortino ratio Treynor ratioValue strategy 1998-2017

Value-weighted 0.04 0.06 0.03
Equal-weighted -0.11 -0.15 -0.08
Benchmark 0.36 0.54 0.06

Table 6 confirms the poor performance of the value strategies on a risk-adjusted basis as well.

Normally, Sortino ratios exceed Sharpe ratios as the former only consider the downside risk.
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However, in case equally weighted returns, the Sortino ratio is lower than the Sharpe ratio.

The volatility measures for the value strategy can be seen in appendix 5. Finally, the Treynor

ratio indicates that the excess return for the equally weighted portfolio was negative for each

unit of risk taken on by the portfolio.

Grobys and Huhta-Halkola (2019) found a Sharpe ratio of 1.12 of an equally-weighted value

portfolio, while the reported Sortino ratio was 7.34. In comparison to this study, the equally

weighted value strategy delivered negative risk-adjusted returns, while the value-weighted port-

folio performance measures were slightly positive. However, compared to the benchmark, the

value strategies show a noteworthy underperformance.

5.2.4 Alphas and significance

Alpha indicates the relative outperformance of the portfolio relative to what can be predicted

theoretically by CAPM. Thus, as the Treynor ratio, alpha estimates the risk from beta. Table

7 below shows the alpha for the value portfolios, see appendix 11 for subperiods and alpha from

factor-model.

Table 7: Jensen’s alpha measure and t-statistic for the value strategy
CAPMValue strategy Alpha t-stat

Value-weighted -0.86% -0.1662
Equal-weighted -3.78% -0.8413

From CAPM, Jensen’s alpha is negative for the equal- as well as the value-weighted portfolio,

which is not surprising considered the poor performance. However, none of the alphas are

statistically different from zero, as shown by the low t-statistics.

5.2.5 Regressions and factor exposures for the value strategy

The purpose of including the regression coefficients in the study is to estimate the strategies’

exposure to the market as well as the three additional variables included in Carhart’s four-factor

model, which is an extended version of Fama and French’s three-factor model (Carhart, 1997;

Fama & French, 1998).

Although the focus of this study is on value and momentum, Fama and French’s (1998) three-

factor model includes a Small-minus-Big factor. According to Fama and French, a size premium
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exists, indicating that investors are compensated by bearing the additional risk from owning

stocks among small capitalization companies. Grobys and Huhta-Halkola (2019) concluded

that small cap stocks partially drove the value anomaly. Therefore, this study also investigated

whether a size premium was present in the dataset. However, the conclusion from this study

is a negative size premium of 1.75 pct. per month (see appendix 12), demonstrating that large

cap companies outperformed the small cap stocks. An explanation of this may be the fact that

foreign ownership has risen dramatically since the early 1990s. As institutional investors require

certain liquidity in the market, small-cap stocks may not have benefitted from this increase.

Also, the increasing passive investing among investors may partially explain the negative size

premium due to the index premium. This premium will be discussed further in section 8.1.

The approach suggested by Fama and French’s (1993) have been applied in this study to

estimate the exposure towards the factors. Therefore, the regression will be based on equally-

weighted portfolios however, the findings on value-weighted formations are presented in ap-

pendix 13. Table 8 shows the factor exposures.

Table 8: Regression coefficients for the value strategy
Value strategy Alpha Beta SMB HML WML Adjusted R

2

CAPM 0.00 0.27 5.07%
(-0.84) (3.7)

Four factor model -0.01 0.14 -0.34 0.58 1.36 77.43%
(-6.42) (3.88) (-5.85) (8.09) (24.48)

Note that the alphas are monthly estimates. t-statistics are shown below the coefficients in
parentheses to indicate significance.

The value strategy is moderately but significantly exposed towards value effect, as would be

expected. Recall, a negative value premium was found in the Scandinavian stock market,

which supports the poor performance of the strategy. The two remaining effects, size and

momentum, have trouble supporting the meagre performance of value. Usually, value stocks

will be overrepresented among loser stocks. However, the value strategy is positively exposed

towards the momentum effect. As will be shown in section 5.3.1, a positive momentum premium

is prevalent in the Scandinavian market. Other things being equal, this should contribute

positively to the strategy.
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Table 9: Average market capitalizations of companies in the value portfolio and the full
dataset

Average market cap, DKK m
Value portfolio 9,576
Dataset 8,087

Finally, a negative exposure towards the size effect should add excess return to the value

portfolio. Once again, the value strategy is contrarian to previous studies about value investing,

which concluded value stocks were tilted towards small cap stocks (Grobys & Huhta-Halkola,

2019; Bird & Whitaker, 2003). Evident from table 9, the portfolio consists of rather large

cap stocks compared to the whole universe of listed Scandinavian stocks. This may partially

be explained be by the exclusion of small cap stock due to the chosen threshold at DKK 500

million.

5.3 Momentum strategy

A 2-12 momentum strategy that buys past winners in the Scandinavian stock market, holds

the selected stocks and rebalances every month has yielded an average annual return of more

than 14 pct. Thus, the momentum strategy has outperformed the benchmark between 1998

and 2017 with more than five pct. points over the entire examination period. This applies for

the value-weighted as well as the equally weighted portfolios, as illustrated in table 10, where

the equal-weighted portfolio has a slightly higher average annual return throughout the whole

investment horizon. A successful momentum strategy is in line with Jegadeesh and Titman

(1993; 1999), who also found their equally weighted momentum strategy to have generated

annual average returns of roughly 12 pct.

The fact that the equal-weighted portfolio has a slightly superior performance to the value-

weighted confirms Bird and Whitaker’s (2003) finding. In previous literature, there has been

some consensus that correcting for size biases increases the performance of equal- relative to

value-weighted returns. Nevertheless, Bird and Whitaker found that for holding periods of up

to three months, the performance of market weighted portfolios was slightly lower than equally

weighted portfolios. On the other hand, adjusting for size biases in portfolios with holding

periods longer than three months increases performance substantially.
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Table 10: Annual average returns for the momentum strategy
Yearly average returnsMomentum strategy 1998-2017 1998-2002 2003-2007 2008-2012 2012-2017

Value-weighted 14.07% -5.16% 40.28% 8.73% 16.31%
Equal-weighted 14.88% -2.16% 37.86% 1.68% 26.21%
Benchmark 8.83% -3.68% 25.35% 0.85% 14.75%

Looking at the subperiods, which are also reported in table 10, it is clear that especially the

five years after the tech bubble burst along with the recent five years between 2012 and 2017

have contributed positively to the overall performance of the strategy. The value-weighted

momentum portfolio yields an annual average return of more than 40 pct. between 2003 and

2007. Contrarily, both portfolios have had negative average returns the previous subperiod

between 1998 and 2002 along with the benchmark, supporting the fact that momentum is

a pro-cyclical strategy (Bird & Whitaker, 2004). Supporting the great performance in the

bull subperiods is one of the explanations of momentum; the cognitive dissonance. A theory

explaining that momentum is more present in optimistic periods because investors react to

the news that confirms their beliefs and underreact to bad news, as stated by Antoniou et al.

(2013). Furthermore, Asness et al. (2013, p. 932) stated that momentum stocks represent

the most popular trades since “investors chase returns and flock to the assets whose prices

appreciated most recently.” Therefore, in optimistic periods the momentum effect is enhanced,

as investors drive the stock prices up.

The standard deviations through all subperiods are roughly 20 pct., except for the most recent

period, where the momentum strategy has a standard deviation for both the value- and equal

weighted portfolios below 13 pct., compared to the benchmark’s volatility of 10.46 pct. This

suggests that the subperiod between 2012 and 2017 is less volatile than the previous. All

standard deviations are reported in appendix 5, where it is evident that the volatilities are

marginally higher for the value-weighted portfolios. Hence, the risk-based explanation of the

momentum’s profitability, as presented in the literature review in section 2.2.3, does not stand

as this would suggest that the value-weighted returns should be higher than the equal-weighted.

Even though the equally weighted portfolio has performed better than the value-weighted over-

all, the results suggest that large cap companies have been more robust in the years following

the financial crisis as the average annual returns have been much higher for the value-weighted
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portfolio between 2008 and 2012. In 2008, the Federal Reserve Bank’s introduction of their

unconventional monetary policy to increase the liquidity in the markets, combined with the

increasing interest from foreign investors, may have benefitted the large cap stocks more, given

institutional investors typically have a certain threshold to invest in particular stocks (Schulze,

2017; Grobys & Huhta-Halkola, 2019). Additionally, indexing, as mentioned in section 5.2,

may have had the opposite effect as applies to the value strategy. The increasing popularity of

passive investment funds could also lead to a further enhancement of the momentum strategy’s

success, as rising stock prices translate into higher market capitalization, which causes index

funds to buy more of the stock. The impacts from quantitative easing and index investing on

the results will be discussed further in section 8.3.

5.3.1 Components in the momentum strategy

One way of examining the composition of the momentum strategies is through the national

distribution. As can be seen in table 11, the portfolio consists mainly of Danish stocks at the

end of 1998. It should be noted that the earlier years, such as 1998, are characterized by a very

small dataset, which is also the reason for the portfolio only consisting of 22 stocks at this point

in time. In December 1998, 49 pct. of the stocks with available data were Danish, probably

due to the overweight of Danish companies in the dataset in the early years of the examination

period. In the years from 2002 and onwards, the majority of the portfolio is Swedish stocks,

whereas the average division of Danish and Norwegian stocks are similar, with a little heavier

weight in Norwegian stock.

Table 11: Distribution of stocks on countries in the momentum strategy

ultimo Danish
stocks

Norwegian
stocks

Swedish
stocks

Total number of
stocks in portfolio

1998 68% 9% 23% 22
2002 20% 17% 63% 46
2007 15% 41% 44% 106
2012 15% 31% 55% 95
2017 24% 18% 58% 132
Average 28% 23% 48% 80

Note that the percentages are based on the number of stocks in the portfolio and not the
market capitalization weights.

The distribution of stocks follows the separate trends in the three Scandinavian countries rela-

tively close. The national distribution of the portfolio ultimo 2007 stands out, where the weight
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in Danish stocks is quite small and Norwegian stock carry more than 40 pct. of the total port-

folio, which is almost the same as the Swedish share. OSEAX, the Norwegian all share index

had an average return of 13.38 pct. in 2007, where the Danish and Swedish’ indices only yielded

7.11 and minus 3.56 pct., respectively. This partly explains the large share of Norwegian stocks

in the portfolio at this point in time. The average annual returns for the three indices can be

found in appendix 2.

Even though the Swedish stock market yielded a negative average return in 2007, the central

Swedish drivers of the December 2007-portfolio were Hennes & Mauritz and Volvo, who both

experienced substantial increases in share prices, and thereby increasing returns, during 2007.

Hennes & Mauritz had an annual return of 23 pct. mainly due to increasing sales especially in

the first quarter of 2007, where new stores were opened in the US, Spain, and Poland (Børsen,

2017). Additionally, a campaign in cooperation with Madonna led to an increase in sales of 29

pct. in March 2007 (Kastberg, 2007). Volvo had an annual average return of almost 29 pct. in

2007, which was partly due to their acquisition of Nissan Diesel, Lingong and Ingersoll Rand’s

road development division, which strengthened their presence in important growth markets, and

in key product segments (Volvo, 2008). Hence, these two Swedish companies have contributed

positively to the momentum strategy’s performance.

One of the drivers of the momentum strategy based on individual stocks has been Unidanmark,

one of the biggest banks in Denmark that later merged with MeritaNordbanken and became

Nordea. Unidanmark constituted 33 pct. of the value-weighted portfolio ultimo 1998. Unidan-

mark had an average annual return of 14.02 pct. the subsequent year in 1999, thereby they are

contributing positively to the overall performance of the strategy. All ten main contributors to

the momentum strategy are presented in appendix 7. In 2002, Equinor accounted for 41 pct. of

the value-weighted momentum portfolio with a market value of DKK 120 billion and generated

an average annual return of 18.72 in 2003. Novo Nordisk is a strong driver throughout the

latter ten years, accounting for 9, 22 and 20 pct. of the portfolio weights in 2007, 2012 and

2017, respectively. The Novo Nordisk stock has since 2007 generated an average annual return

of more than 25 pct., why the company is one of the reasons for the momentum strategy’s

notable return. Novo Nordisk’s impressive performance has been partly due to the company’s

FDA approvals of Saxenda, a drug against obesity, Tresiba and Ryzodeg, two medications for
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diabetes patients in December 2014 and September 2015, respectively (Novo Nordisk, 2014;

2015). Moreover, Risager (2010) found that pharmaceutical stocks, including especially Novo

Nordisk, have performed well during the latest crises, which reflects their defensive nature and

may be a partial reason to the positive return in the subperiod including the financial crisis.

Figure 6: Momentum strategy, cumulative returns

In conclusion, the momentum strategy has proven its success in line with earlier evidence. The

cumulative returns are shown in figure 6, illustrating that a DKK 1 investment in January 1998

would have been worth DKK 9.27 following the value-weighted portfolio or DKK 11.28 investing

in an equally weighted portfolio in December 2017. This corresponds to a compounded annual

growth rate of roughly 12 or 13 pct. Compared to the benchmark with a CAGR of 7 pct., the

momentum strategy has performed almost twice as well.

5.3.2 Winner-minus-Loser factor

The results presented above in table 12 are consistent with the findings that have been intro-

duced in the literature review, i.e., Jegadeesh and Titman (1993; 1999), who found that their

6-month/6-month strategy in the US from 1965-1989 realized an average excess return of 12.01

pct. per year. Comparing this study’s results with more similar markets, Rouwenhorst (1998)
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reported an average annual return of 13.89 pct., 12.55 pct., and 1.94 pct. for Denmark, Norway,

and Sweden between 1980 and 1995. However, both of these studies’ momentum strategies are

Winner-minus-Loser portfolios, meaning that they additionally short the loser stocks, contrary

to the long-only approach of the momentum strategies in this thesis. Thus, they found that

there exists a momentum premium across stock markets and time horizons.

Table 12: Annual average returns for Winner-minus-Loser factor
Yearly average returnsWML strategy 1998-2017 1998-2002 2003-2007 2008-2012 2012-2017

Value-weighted 3.55% -0.57% 10.30% -0.48% 5.26%
Equal-weighted 11.99% 3.33% 26.09% 1.49% 18.61%

To estimate the WML-factor for regression, this study has also constructed a WML strat-

egy following Carhart’s (1997) approach, where the outperformance is illustrated in table 12.

Throughout the full examination period, an equally weighted WML portfolio has yielded a pos-

itive return. The value-weighted portfolio has also generated a positive premium throughout

the whole period. The results show that value-weighted loser-stocks have slightly outperformed

winner-stocks between 1998 and 2002, during the burst of the IT-bubble or – at least – not

decreased as much as winner stocks. The same applies for the value-weighted portfolio in

the years during and after the financial crisis. Comparing the long-only momentum strategy

with the WML-strategy, it appears that the long-only strategy has a better performance when

measured solely on average annual returns.

5.3.3 Risk-adjusted performance

As shown in the section above, momentum strategies have performed well in the examination

period. However, if the positive momentum returns are solely due to a corresponding higher risk,

the strategy might not be attractive for investors. Table 13 illustrates the Sharpe-, Sortino-

and Treynor ratios for the full examination period. The measures for the subperiod can be

found in appendix 10.

Table 13: Sharpe-, Sortino- and Treynor ratio for the momentum strategy
Sharpe ratio Sortino ratio Treynor ratioMomentum strategy 1998-2017

Value-weighted 0.58 0.99 0.71
Equal-weighted 0.67 1.11 0.58
Benchmark 0.36 0.54 0.06
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As mentioned previously, Sharpe ratios can be hard to interpret numerically, but they are

a suitable measure when comparing multiple portfolios (Munk, 2017). The equal-weighted

momentum portfolio had the highest Sharpe ratio throughout the full examination period. The

equally weighted portfolio also had a slightly higher average annual return than the value-

weighted, which means that even after adjusting the return for volatility, the equal-weighted

portfolio still had the best performance. This suggests that some of the large cap stocks that

are included in the momentum portfolios were more volatile, which negatively impacted the

value-weighted portfolio. In line with earlier studies of momentum, the investment strategies

have both outperformed the benchmark that yielded a Sharpe ratio of 0.36. The standard

deviations can be found in appendix 5.

In comparison, Grobys and Huhta-Halkola (2019), who investigated the Nordic stock market

between 1993 and 2017, found their all stock, equal-weighted winner portfolio to have a Sharpe

ratio of 0.77. Grobys and Huhta-Halkola also base their momentum portfolio on the stocks’

past 12-months return excluding the last month. Thus, their results are very similar to this

thesis’ finding on the equally weighted momentum portfolio.

Grobys and Huhta-Halkola (2019) also reported a Sortino ratio of 12.42 for their equally

weighted winner portfolio. This is somewhat higher than this study’s momentum strategy,

where the equally weighted portfolio reports a ratio of 1.11, and the value-weighted portfolio’s

Sortino ratio is 0.99. In line with theory, the Sortino ratios are higher than the computed

Sharpe ratios, as the Sortino ratio only penalizes for the downside risk. The difference can be

due to the fact that their study includes all stocks, whereas this study only includes stocks with

a market capitalization greater than DKK 500 million. Furthermore, their examination period

is five years longer and also include the Finnish stock market.

The Treynor ratios also confirm that the momentum strategy has outperformed the bench-

mark. This means that the momentum strategy has been superior to the benchmark even after

excluding the unsystematic risk that is included in the calculation of the Sharpe ratio. The

market beta is one per definition, which means that a portfolio with a beta higher than one is

riskier than taking a market position. Both momentum portfolios’ betas are below 0.25, which

results in relatively high Treynor ratios, especially compared to the benchmark. What stands

70 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

out is that the value-weighted portfolio reports a better performance than the equal-weighted

in terms of systematic risk-adjusted numbers. Hence, the value-weighted portfolio’s volatility

in relation to the market is lower than the equal-weighted, suggesting that large cap companies

are less sensitive to systematic risk.

Overall, the equal-weighted momentum portfolios have generated the best results both in terms

of average annual returns as well as lower volatility measured by the standard deviation and

therefore, higher Sharpe- and Sortino ratios than the value-weighted portfolios. This also

applies for three of the four subperiods, except for the years between 2008 and 2012, where

only the equally weighted portfolio has negative ratios. As mentioned, this period’s findings

suggest that the large cap stocks in the momentum portfolios have been more robust and have

had higher returns than the smaller stocks.

5.3.4 Alphas and significance

From alpha one can measure the excess return of a portfolio relative to what could be predicted

using a simple factor model as CAPM. Similar to the Treynor ratio, alpha illustrates the excess

return relative to undiversifiable risk, and thereby assume that the given portfolio is already

properly diversified. Table 14 shows the results from regressions performed for both momentum

portfolios. The full regression statistics and the subperiod’s measures for CAPM, the three-

and four-factor models’ alphas are shown in appendix 11.

Table 14: Jensen’s alpha measure and t-statistic for the momentum strategy
CAPMMomentum strategy Alpha t-stat

Value-weighted 10.30% 2.2043
Equal-weighted 10.74% 2.5024

The CAPM returns positive alphas, also known as Jensen’s alpha, for both portfolios. The

equal- as well as the value-weighted portfolios, have an alpha of more than ten pct., which

indicates the share of the return that cannot be attributed to movements in the market portfolio.

With t-statistics greater than 1.96, the alphas are also shown to be significant at a 95 pct.

significance level. Thereby, the momentum portfolios have outperformed the market with 95

pct. certainty.
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5.3.5 Regressions and factor exposures for the momentum strategy

The purpose of including the regression coefficients is to estimate the momentum strategies’

exposures towards the factors included in Fama and French and Carhart’s model (1993; 1997).

The regression coefficients for the value-weighted portfolio are shown in appendix 13.

Table 15: Regression coefficients for the momentum strategy
Momentum strategy Alpha Beta SMB HML WML Adjusted R

2

CAPM 0.01 0.21 0.04
(2.5) (3.26)

Four factor model -0.01 0.06 -0.22 -0.02 1.35 0.91
(-7.12) (2.81) (-7) (-0.61) (44.25)

Note that the alphas are monthly estimates. t-statistics are shown below the coefficients in
parentheses to indicate significance.

From table 15, the momentum strategy has a negative and significant exposure towards the

size premium. Originally, Fama and French (1992) found a positive size premium from owning

small cap stocks. But as concluded earlier in this study, a negative size premium of 1.75 pct.

per month was found in the Scandinavian market, suggesting an investor benefit from going

long in large cap while shorting small cap stocks. The average market capitalizations are shown

in table 16 below, suggesting the performance of the momentum strategies are partially driven

by investing in large cap stocks. This is because the companies included in the momentum

strategy have higher market caps on average than the average of the full investment universe.

Other studies, like Bird and Whitaker (2004), found similar results that momentum strategies

tend to invest in larger and more liquid stocks. However, it should be noted though that the

momentum strategy only selects companies with market values above DKK 500 million, as

discussed in section 4.1.3 concerning portfolio construction. Along with the relatively short

holding period of one month, this is a possible explanation for the equal-weighted momentum

strategy’s marginally better performance.

Table 16: Average market capitalizations of companies in the momentum portfolio and the
full dataset

Average market cap, DKK m
Momentum portfolio 12,361
Full dataset 8,087

Furthermore, the investment strategy is also slightly negatively exposed to the value effect

(HML). Although this factor is insignificant, it supports the momentum strategy’s performance,
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since the value premium was found to be negative too, as previously mentioned.

Finally, the momentum strategy is, not surprisingly, positively exposed to the WML-factor.

One of the strengths of the momentum strategy is that it has been able to pick winner stocks,

which have yielded better returns. As described above, the WML factor is positive, which

indicates that past winners outperformed past losers based on the previous 12-months’ return.

By extending the regression from the one-factor CAPM to the four-factor model, it is evident

that the market exposure decreases and the explanation power increase notably.

5.4 Combination strategies

In this section, the findings from the two combination strategies will be presented. Both strate-

gies are screening for momentum and value signals simultaneously yet one of the approaches

only include one value signal from book-to-market ratio, while the other selects stocks on mul-

tiple value ratios. The former is referred to as a simple combination strategy while the latter

is the extended combination strategy.

The simple combination strategy has yielded an average annual return of 18.13 and 15.4 pct.,

based on value- and equally weighted portfolio construction, respectively. Thus, the strategy

has outperformed the benchmark substantially and has also been able to improve the return

compared to the momentum and value strategies separately. As evident from table 17, the

strategy also performs well during recession, since the strategy yields a positive return in the

subperiods 1998-2002 and 2008-2012, including the burst of the dot-com bubble and later the

financial crisis.

Table 17: Annual average returns for the simple and extended combination strategies
Yearly average returns

1998-2017 1998-2002 2003-2007 2008-2012 2012-2017
Simple combination strategy:
Value-weighted 18.13% 11.70% 23.05% 22.53% 15.49%
Equal-weighted 15.40% 5.24% 21.78% 14.77% 20.30%
Extended combination strategy:
Value-weighted 20.68% 15.99% 29.81% 17.93% 19.36%
Equal-weighted 16.35% 2.75% 25.43% 12.90% 25.54%
Benchmark 8.83% -3.68% 25.35% 0.85% 14.75%

As discussed earlier, academic research has not been able to provide evidence for a valuation
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method being superior to others with respect to predicting future outperformance. However,

several studies have emphasized that screening for value based on multiple valuation methods

improve the risk-adjusted return (Christensen, 2015). Therefore, two additional ratios have

been added to the model. Previous studies have confirmed that both a high cash-flow-to-price

as well as earnings-to-price as a measure for value have been able to predict higher returns (Chan

et al., 1991; Bird & Whitaker, 2003). From table 17, the extended version of the combination

strategy has been able to further improve the return compared to the simple version. The

strategy yielded an average return of 20.68 and 16.35 pct. for value- and an equally-weighted

portfolio formation, respectively. Since no additional variables have been added to the model

measuring momentum, the outcome of the extended combination must be due to improved

measures of value, like previous studies have concluded. Thus, the multiple-version of value

screening correct some of misallocation of stocks based on the one-dimension screen (Lakonishok

et al., 1994). Overall, these findings confirm others, such as Asness et al. (2013), Bird and

Whitaker (2004), and Grobys and Huhta-Halkola (2019), who also concluded a combination of

the two strategies improve the performance.

In appendix 8 and 9, the ten most significant contributors to both the extended- as well as

the simple combination strategy are shown. However, only an analysis of the drivers behind

the extended version will be presented here. As with momentum, Novo Nordisk has been

among the biggest investments in the combination strategy, enabling the solid performance of

the portfolio. However, a large investment in the combination strategy, which was not a part

of the momentum portfolio, is Atlas Copco weighing six and eight pct. in 2012 and 2017,

respectively. The stock yielded an average total return of 15.8 pct. per annum between 2012

and 2017. Despite both momentum and the extended combination strategies being rather

exposed towards Novo Nordisk and Hennes & Mauritz, other stock-picks differ to some extent

among the two strategies, suggesting a value signal actually add value to the strategy.

In conclusion, combining value and momentum signals into an integrated approach helps to

pick superior stocks to the strategies separately. Thus, adding the value signal to momentum

reduces the risk of buying the stock too late and hence, too expensive. Likewise, adding

the momentum signal to a value strategy reduces the waiting, cf. the study conducted by

Bernstein (2011). By selecting stocks on multiple trading signals, the strategies are able to
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Figure 7: Combination strategies, cumulative returns

pick stocks with more attractive valuations, i.e., the winners stock category in figure 2. The

performance of the combination strategies is illustrated in figure 7, and it appears that a DKK

1 investment in January 1998 would have been worth DKK 25.74 following the value-weighted

extended combination portfolio or DKK 11.91 investing in an equally weighted portfolio. This

corresponds to compounded annual growth rates of 17.6 or 13.2 pct., respectively. Compared

to the benchmark with a CAGR of 7 pct., the value-weighted extended strategy has performed

more than twice as well. From the graph, it is also evident that the value-weighted portfolios

are superior to the equal-weighted. An explanation for this might be the increasing popularity

of index investing, which intensifies the effects of the stocks in an index. Thus, as indices

mainly consists of large cap companies, and passive index funds’ portfolios replicate the index,

the demand for the large cap stocks increases.
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From figure 7, both combination strategies outperform the market substantially post the finan-

cial crisis. As commented in section 1.5, external factors like increasing interest from foreign

investors in the Nordic stock market, the impact from introducing unconventional monetary

policies among major central banks, and finally rising popularity of passive investing strategies

among investors may all have been factors contributing positively to the performance of the

strategies. Further discussions of the impact of quantitative easing and passive investing will

be presented in section 8.

5.4.1 Correlation and diversification effect

Even though the momentum strategy itself outperformed the benchmark, and the value strategy

showed poor performance in contradiction to previous studies, combining the two improves

the performance delivering excellent returns. Surprisingly, the correlation between the pure

value- and momentum strategy is 0.73 and 0.87 for the value- and equal-weighted portfolios,

respectively. A positive correlation indicates that the movements follow each other, i.e., when

the return in momentum increases in one month, the value also tends to deliver a positive

return. A correlation of one indicates perfect correlation, which implies that the two variables

will move in the same direction with the same magnitude (Stock & Watson, 2012). Recall that

the average annual return of the value strategy is 3.31 pct., whereas the return is 14.07 pct.

for the value-weighted momentum portfolio. This suggests that even though the returns of the

two strategies move in the same direction, while the magnitude differs. However, diversification

benefits will only be obtained, if a negative correlation occurred.

A positive correlation is in contradiction to other studies of value and momentum in combina-

tion, where most studies find a negative correlation between the two premia, see for instance

Asness et al. (2013) as well as Grobys and Huhta-Halkola (2019). A potential explanation

to the positive correlation is that the pure value- and momentum, as well as the combination

strategies in this study are long-only portfolios, whereas most other studies, among these As-

ness et al. (2013), are constructing long/short strategies. This study’s value- and momentum

premia are negatively correlated in line with the findings of previous studies. The correlation

between the value-weighted HML and WML is minus 0.20, and the equal-weighted reports a

correlation of minus 0.15. Pedersen (2009) finds that even though value and momentum strate-
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gies usually are negatively correlated, the strategies became positively correlated during 2007,

as both of them experienced significant losses during the unwind.

Antonacci (2015) examined long-only strategies, including pure value- and momentum port-

folios and a 50-50 combined portfolio of US stocks from 1927 to 2015. He found his pure

portfolios to have a positive correlation of 0.81, very similar to this study’s finding. Despite the

positive correlation between the strategies, he found that the 50-50 combination strategy had

outperformed his benchmark but had similar return and Sharpe ratio to the pure momentum

strategy. Finally, Grobys and Huhta-Halkola (2019) also reported the correlation between their

pure equally-weighted value- and winners’ portfolio. They found a correlation of 0.83, which is

also very similar to the correlation between this study’s value and momentum strategies.

5.4.2 Risk-adjusted performance

Table 18 compares the performance of the two combination strategies on a risk-adjusted basis.

The ratios for the subperiods can be found in appendix 10. Comparing the risk-adjusted

performances with the pure value- and momentum portfolios, it appears that combining the two

strategies results in higher returns and better performances. Although, on an equal-weighted

basis, the momentum strategy still has a slightly superior performance to both the simple-

and extended strategy, yielding Sharpe-, Sortino-, and Treynor ratios of 0.67, 1.11, and 0.79,

respectively. This is mainly due to marginally lower volatility in the equal-weighted pure

momentum portfolio.

Table 18: Sharpe-, Sortino-, and Treynor ratios for the combination strategies
Sharpe ratio Sortino ratio Treynor ratio

1998-2017
Simple combination strategy:
Value-weighted 0.68 1.21 0.48
Equal-weighted 0.54 0.93 0.36
Extended combination strategy:
Value-weighted 0.81 1.47 0.75
Equal-weighted 0.59 1.02 0.41
Benchmark 0.36 0.54 0.06

Both combination strategies have outperformed the benchmark, and especially the Treynor

ratios show that the combination strategies have yielded a ratio considerably higher than the

market. This is mainly due to the combination strategies’ relatively low betas, which are both
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around 0.35. Grobys and Huhta-Halkola (2019) found that their averagely ranked portfolio

had Sharpe- and Sortino ratios of 1.81 and 16.44, respectively. These ratios were considerably

higher than their pure value- and momentum portfolios, in line with this study’s results. Their

long/short portfolio was equally weighted; however, they only ranked stocks with a market

capitalization within the highest third of their sample. The difference within this study’s

equal- and value-weighted portfolios also suggest that large cap companies are the drivers of

performance and that the portfolios benefit from value-weighing the returns. This hypothesis

will be tested in the sensitivity analysis in section 6.1.1.

Typically, one would see that a combined portfolio of the value- and momentum strategies would

imply lower risk. The standard deviations for this study’s simple- and extended combination

strategies are still relatively high, with volatilities between 22 and 23 pct. for both strategies

compared to 17.85 pct. for the benchmark. These standard deviations are somewhat higher

than the pure value- and momentum strategies that level around 22 and 19 pct., respectively.

All standard deviations can be found in appendix 5. The reason for the increase in volatility

is the positive correlation, whereby the investor cannot diversify risk by combining the two

strategies. However, the two combination strategies have yielded considerably higher excess

returns and thereby still report a superior risk-adjusted performance to the pure value- and

momentum strategies.

5.4.3 Alphas and significance

As a final performance measure, the two combined strategies’ alpha measures are summarized

in table 19 below. All four portfolios show statistically significant and positive alphas based on

the CAPM. Especially the value-weighted extended combination strategy has earned a higher

excess return than what was expected from the model, with an alpha of more than 16 pct.

compared to 11 pct. when returns are equally weighted. This is in line with the negative

size premium suggesting that large cap companies have yielded superior returns to small cap

companies. Furthermore, with the exception of the equal-weighted simple combination strategy,

all combined portfolios have improved alphas compared with the otherwise well-performing

momentum strategy and, naturally, the poor-performing value strategy. This further supports

the conclusion that the combination strategies are better at picking the stocks that yield the
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highest return, also on a risk-adjusted basis.

Table 19: Jensen’s alpha measure and t-statistic for the combination strategies
CAPM

Alpha t-stat
Simple combination strategy:
Value-weighted 13.13% 2.47
Equal-weighted 10.29% 1.89
Extended combination strategy:
Value-weighted 16.15% 3.01
Equal-weighted 11.32% 2.11

5.4.4 Regressions and factor exposures for the extended combination strategy

From table 20 below it is evident that the extended combination portfolio is somewhat exposed

to the market premium, as a significant beta-value is determined (see regression coefficients for

the value-weighted and simple combination portfolio in appendix 13). This is not surprising,

as both the momentum and value strategies were slightly exposed to the market. This means

that the extended combination portfolio bears some market risk, which is not surprising, as it

contains several large cap companies, whose performances naturally also influence the market.

By extension, the extended combination strategy is negatively exposed to the size factor, just

as both the value- and momentum strategies. Thus, the strategy’s performance is positively

affected by large cap companies which tended to be outperforming small cap companies.

Contrary to the value strategy, the combined portfolio is negatively exposed to the value factor.

It is a strength in the combination strategy that it has been able to pick growth stocks that

have been found to outperform value stocks, as opposed to earlier studies of the value premium.

The extended combination strategy is even more negatively exposed to the value premium than

the momentum strategy, which can partly explain why the combined portfolio has yielded a

better average return than the pure momentum portfolio. Finally, and not surprisingly, the

combination strategy is significantly positively exposed to the momentum factor, which was

determined positive. Like in the case of the momentum strategies, this is a strength, given the

earlier conclusion that past winners outperformed the recent loser stocks. Both the HML and

WML coefficients are significant, cf. the t-statistics being numerically above 1.96.
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Table 20: Regression coefficients for the extended combination strategy
Extended combination strategy Alpha Beta SMB HML WML Adjusted R

2

CAPM 0.01 0.34 0.06
(2.11) (4.14)

Four factor model -0.02 0.16 -0.29 -0.73 1.25 0.72
(-6.61) (3.4) (-3.96) (-7.98) (17.92)

Note that the alphas are monthly estimates. t-statistics are shown below the coefficients in
parentheses to indicate significance.

5.5 Section summary

Several academic papers concluded that value investing had generated attractive returns over

various time horizons and in different stocks markets. However, this study did not comply with

these conclusions as the value portfolio underperformed both the benchmark and the growth

portfolio. The value-weighted portfolio yielded 3.3 pct. in average annual return, while the

benchmark had an average annual return of 8.8 pct. in the past two decades. Numerous

explanations tried to justify the opposite results, including the construction of the model with

monthly rebalancing, which did not provide sufficient time for value stocks to reverse their

negative trend and gain interest from investors. Price-to-book ratios’ inadequate ability to

measure intangible assets might be another reason supporting the poor performance.

The momentum strategy yielded an average annual value-weighted return of 14.88 pct., proving

the strategy to be successful in line with previous studies. It was able to outperform the bench-

mark also on a risk-adjusted basis. Despite the stated negative size premium in Scandinavia

during the examination period, the equal-weighted portfolios performed slightly better than the

value-weighted, which was explained by the relatively short holding period of one month. The

momentum strategy’s performance was suggested to be enhanced due to external factors such

as the rising popularity of index investing and the introduction of quantitative easing, which

had increased the liquidity in the stock market.

The two strategies were combined to examine possible diversification benefits as suggested by

previous studies. The correlation between value and momentum was found to be positive,

which meant that a combination did not diversify risk. Although the volatility of the combi-

nation strategies increased slightly, the two portfolios delivered even higher returns, which led

the combination strategies to outperform the value- and momentum strategies separately. The
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extended combination strategy yielded 20.6 pct. in average annual return, which was substan-

tially above the benchmark. The findings therefore confirmed previous papers examining the

same strategies. Thus, it was concluded that selecting stocks based on multiple value trading

signals simultaneously with momentum offered the best performance.

Finally, figure 8 and 9 summarizes the performance of all eight portfolios compared to the

benchmark. The figures show the comparison of equal- and value-weighting. In terms of

equally weighted cumulative returns, the momentum strategy yielded slightly higher returns

than the simple combination, but the extended combination was superior. Value-weighing the

returns let the portfolios exploit the negative size premium, which enhanced the performance.

In this case, the extended combination portfolio showed the best cumulative returns by far.

Figure 8: The cumulative returns of all equal-weighted strategies compared to the benchmark
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Figure 9: The cumulative returns of all value-weighted strategies compared to the benchmark
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6 Sensitivity analysis
The previous analyses of the four investment strategies are based on several assumptions and

choices made beforehand. Among others, this includes setting a threshold for companies’ mar-

ket capitalizations, choosing the fractile-limit regarding the number of stocks included in the

portfolios, and which approach to base the combination portfolios on.

The combined portfolios’ performances as illustrated above are quite convincing, and one might

be tempted to conclude that this strategy will yield coveted results in the future. Such a

conclusion cannot merely be reached, though. It has been made clear that the choice between

equal- or value-weighting a portfolio has a high impact on a portfolio’s results. Thus, the method

chosen to carry out the investment strategy will also influence how well the strategy performs.

Therefore, the study will test the robustness of the analysis in the following subsections. The

assumptions are tested separately to understand how the results will be affected by changes in

input.

6.1 Sensitivity in extended combination strategy

The first sensitivity analysis will test the thresholds of market capitalizations and the fractile of

top-ranked stocks in terms of trading signals. These two sensitivity analyses are only conducted

on the extended combination strategy as the study earlier concluded it was the best performing

strategy.

6.1.1 Changing the thresholds

The analysis set a threshold of DKK 500 million, which meant that all companies with a market

value of less than this threshold were excluded from the dataset the respective month. This

threshold was chosen to avoid the issues with illiquidity in small cap stocks, but the specific limit

was determined on a rather arbitrary basis. To test the influence of the chosen threshold, the

extended combination strategy is constructed again, this time including all companies within

the Scandinavian stock market, thus setting the threshold equal to zero. This approach results

in the Sharpe ratio increasing from 0.81 for the original extended combination strategy to 0.82

for the value-weighted portfolio. Not surprisingly, the change is only marginal, as the large

cap companies bear the heaviest weight in this strategy. A bigger change is seen in the equal-
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weighted portfolios, with the Sharpe ratio decreasing from 0.59 to 0.09, a ratio that is now

also lower than the benchmark’s Sharpe ratio. Hence, as smaller stocks in terms of market

capitalization are included, the portfolio does not outperform the benchmark. This suggests

that small cap companies have lower returns than large cap companies and that investors are

not rewarded for taking the higher risk of investing in small cap companies. This result is also

in line with the previously found negative size premium.

The equally weighted portfolio’s risk only decreases marginally, whereas the returns decrease

substantially. Other things being equal, this leads to lower performance ratios, as evident

from table 21 showing the relatively ill performance of the portfolio that does not account for

illiquidity. Appendix 14 shows the regression results for the equal-weighted portfolio, where

it is seen that the portfolio with no threshold is positively exposed to the SMB-factor. This

fact further explains why this strategy has not performed as well as the other variations of the

extended combination strategy. However, the factor exposure towards SMB is not significant.

Table 21: Key measures for the extended combination strategy with different market
capitalization thresholds

1998-2017 Annual
return

Standard
deviation

Sharpe
ratio

Sortino
ratio

Treynor
ratio

Jensen’s
alpha t-stat

Value-weighted extended combination portfolios:
MV=1000 20.97% 22.98% 0.80 1.49 0.77 19.33% 3.50
MV=500 20.68% 22.58% 0.81 1.47 0.75 16.15% 3.01
MV=0 20.48% 21.90% 0.82 1.47 0.76 18.86% 3.59
Equal-weighted extended combination portfolios:
MV=1000 17.93% 23.29% 0.66 1.17 0.46 15.66% 2.88
MV=500 16.35% 23.38% 0.59 1.02 0.41 11.32% 2.11
MV=0 4.45% 22.64% 0.09 0.14 0.06 2.40% 0.48
Benchmark 8.83% 17.85% 0.36 0.54 0.06

Note that all measures are annualized and an average of values between 1998 and 2017.

It can be argued that a threshold excluding companies with market values below DKK 500

million is not a valid threshold in the later years of the examination period. In other words, a

small cap company in 2017 would not necessarily have been considered a small cap company in

1998. The average company market cap of the full dataset was roughly DKK 2,200 million in

January 1998, but the average is more than five times larger in December 2017, as presented in

section 5.1. Therefore, table 21 additionally reports key measures for an extended combination

strategy with a threshold of DKK 1,000 million. This is again to avoid illiquidity in more recent

84 of 137



Pernille Dinesen & Stefan Madsen Master Thesis

years, as well as to see if this strategy can exploit the negative size premium even further. As

evident from table 22, increasing the threshold naturally ends in fewer stocks in the portfolio as

well as an average increase in average market capitalization. The smallest average market cap

in this extended combination strategy is DKK 2,366 million and a maximum of DKK 37,447

million. The change in threshold does not lead to distinct changes regarding the value-weighted

portfolio.

When the threshold is DKK 1,000 million, the volatility of the equal-weighted portfolio decreases

slightly, and combined with the higher annual returns, it leads to an increase in Sharpe ratio

compared to the initial extended combination strategy. Furthermore, the Sortino- and Treynor

ratios, as well as Jensen’s alpha, also increase, which suggests that increasing the threshold

makes the extended combination portfolio even more successful in terms of an equally weighted

portfolio. Not surprisingly, this strategy that is excluding stocks with a market value less than

DKK 1,000 million is also negatively exposed towards the SMB-factor (see appendix 14).

Table 22: Characteristics of extended combination portfolios with different market cap thresholds

1998-2017 Extended combi,
MV=1000

Extended combi,
MV=500

Extended combi,
MV=0

Avg. number of stocks 61 80 140
Avg. market capitalization 18,927 14,972 8,736

In conclusion, the sensitivity analysis examining different thresholds to account for liquidity

showed that there were no noteworthy benefits from including all companies in the dataset,

even though the portfolio sizes increase on average, which would suggest a more diversified

portfolio. Raising the threshold to DKK 1,000 million does not improve a value-weighted

portfolio remarkably. The equal-weighted portfolio is seen to improve, as the stocks within the

portfolio now consist of more large cap stocks, which tend to outperform smaller companies,

according to this study’s findings. The portfolio standing out in this analysis is the equally

weighted all-stock combination portfolio that showed a relatively ill performance compared

to the other five portfolios reported in table 21. It should be noted that a dynamic threshold

excluding, i.e., the smallest ten pct. of companies in terms of market values, might be preferred.

By making the threshold dynamic, the results will not be as much affected by the somewhat

arbitrary limit.
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6.1.2 Changing the weights

Besides changing the threshold for market capitalization, this sensitivity analysis will also focus

on the impact of the performance if the weights are changed. The weight indicates the fractile

of stocks included in the portfolio based on their ranks. Hence, a top third tertile indicates

only the 33 pct. highest ranked stocks will be included in the portfolio. So far, the cut-off in

the portfolio has been 33 pct., which has been chosen somewhat arbitrarily but is following

the approach applied by Asness et al. (2013). To test the weight-fractile’s significance on the

performance, the cut-off has been changed to ten pct. and 50 pct. Thus, the portfolio will now

be limited (expanded) to contain fewer (more) stocks relative to the point of reference.

Firstly, the number of stocks included in the portfolios increase, as expected, when the model

takes stocks ranked in the top half into consideration while the average market capitalization

decreases. This is evident from table 23. The annual returns of the equal- as well as the

value-weighted portfolio yield a lower return of 15.9 and 18.6 pct. compared to the initial

portfolios. The annual yields decrease as expected due to the inclusion of stocks with lower

scores based on momentum- and value ranks. Stocks with lower ranks should, other things

being equal, generate lower returns than higher ranked stocks, following the reasoning that

the chosen trading signals are indicators of future performance. Simultaneously, the volatility

decreases as the portfolio are further diversified. According to financial theory, more stocks

included in the portfolio offers more diversification (Bodie et al., 2014). Both findings are

reported in table 24. In terms of value-weighted returns, the benefits from more diversifications

are not sufficient to offset the lower return – consequently, the performance of the portfolio on

a risk-adjusted basis drop. The opposite results are obtained with equally weighted returns

with marginally improved risk-adjusted performance.

Table 23: Characteristics of extended combination portfolios with different weights in ranks

1998-2017 Extended combi,
w = 0.1

Extended combi,
w = 1/3

Extended combi,
w = 0.5

Avg. number of stocks in portfolio 24 80 120
Avg. market capitalization 16,048 14,972 14,042

The equally-weighted combination strategy based on top ten pct. stocks improve the annual

average return compared to the initial portfolio construction, yielding 18.22 pct. compared to

16.35 pct., but not sufficient to beat 22.83 pct., which the value-weighted portfolio purchasing
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top decile stocks yields. Earlier, the study found a negative size premium, indicating larger

stocks outperformed smaller stocks. Given the more concentrated portfolios are more tilted

towards large cap stocks this may explain the higher average annualized return. Nevertheless,

the volatility increases substantially in both cases which more than offset the higher yield,

causing a more inferior risk-adjusted performance relative to the initial portfolio which table

24 illustrates.

Table 24: Key measures for the extended combination strategy with different weights in ranks

1998-2017 Annual
return

Standard
deviation

Sharpe
ratio

Sortino
ratio

Treynor
ratio

Jensen’s
alpha t-stat

Value-weighted extended combination portfolios:
w = 0.1 22.83% 31.16% 0.65 1.23 0.46 16.93% 2.31
w = 1/3 20.68% 22.58% 0.81 1.47 0.75 16.15% 3.01
w = 0.5 18.62% 20.65% 0.78 1.37 0.63 14.15% 2.92
Equal-weighted extended combination portfolios:
w = 0.1 18.22% 28.91% 0.54 1.01 0.38 12.64% 1.89
w = 1/3 16.35% 23.38% 0.59 1.02 0.41 11.32% 2.11
w = 0.5 15.90% 21.29% 0.63 1.08 0.44 11.16% 2.28
Benchmark 8.83% 17.85% 0.36 0.54 0.06

Note that all measures are annualized and an average of values between 1998 and 2017.

Thus, it appears the initially proposed portfolios generally offers the best balance between return

and volatility, only the equally-weighted portfolio with top 50 pct. ranked offered marginally

improved risk-adjusted performance. However, this sensitivity analysis also proves that even

after changing the weights considerably, the extended combination portfolios have all have

performances superior to the benchmark.

6.2 Combination 50-50 strategy

Asness et al. (2013) constructed their combined portfolio as a 50-50 equal combination of value

and momentum. Therefore, the purpose of this section is to investigate, whether a simpler

combination strategy is preferable to an integrated approach like this study initially applied.

This sensitivity analysis constructs a combination 50-50 portfolio using the same approach as

Asness et al. (2013), which calculates the return on the portfolio as 50 pct. of the value

portfolio’s return plus 50 pct. of the return on momentum every month. In other words, the

approach is similar to 50 pct. exposure to the value strategy and the remaining 50 pct. invested
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in the momentum strategy:

r
Combi50�50
t = 0.5rvaluet + 0.5rMOM

t

Table 25 below summarizes the performance of the 50-50 combination portfolio. For compari-

son, the results of the simple- and extended combination strategies are also shown, as well as the

benchmark. Recall, the extended combination portfolio bases its value signals on several ratios;

the price-to-book, price-to-cash-flow, and price-to-earnings. The 50-50 combination portfolio

solely selects value stocks based on the price-to-book ratio just as the simple combination

strategy.

Initially, comparing the returns of the 50-50 combination strategy with the pure value and

momentum reveals that the annualized average returns of the 50-50 combination strategy are

better than the pure value portfolio, which yielded returns of 3.31 and 0.20 pct. per annum

for the value- and equal-weighted portfolio, respectively. The pure momentum portfolio is

still superior in terms of yearly average returns, yielding roughly 14.5 pct. for both weighting

approaches. Earlier studies of combination strategies argue that a combination portfolio benefits

from lower risk, as this will be more diversified. Looking at the annual standard deviation for

the 50-50 combination strategy, this study does not support that argument. Even though the

combined strategy is less volatile than the pure value strategy, it is riskier measured in standard

deviation than the pure momentum. Therefore, the risk-adjusted performance ratios are also

higher for the pure momentum strategy.

Table 25: Performance of the 50-50 combination strategy compared to the simple and
extended strategies

1998-2017 Annual
return

Standard
deviation

Sharpe
ratio

Sortino
ratio

Treynor
ratio

Jensen’s
alpha t-stat

Value-weighted portfolios:
Combination 50-50 8.53% 20.16% 0.30 0.47 0.28 7.15% 1.55
Simple combination 18.13% 22.93% 0.68 1.21 0.48 13.13% 2.47
Extended combination 20.68% 22.58% 0.81 1.47 0.75 16.15% 3.01
Equal-weighted portfolios:
Combination 50-50 6.90% 19.08% 0.23 0.36 0.21 5.57% 1.29
Simple combination 15.40% 23.89% 0.54 0.93 0.36 10.29% 1.89
Extended combination 16.35% 23.38% 0.59 1.02 0.41 11.32% 2.11
Benchmark 8.83% 17.85% 0.36 0.54 0.06

Note that all measures are annualized and an average of values between 1998 and 2017.
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Grobys and Huhta-Halkola (2019) compared a simple 50-50 allocation between the value and

momentum portfolios, which they found improves Sharpe ratios significantly. This is due to

the negative correlation between the strategies which decreases the volatility of the combined

portfolio. As this study has already stated a positive correlation between the two strategies

is apparent, cf. section 5.4.1. Thus, the small decrease in the 50-50 combination portfolio’s

volatility, compared to the initially combined portfolios, is not enough to improve the Sharpe

ratios to outperform the simple or extended combination strategies. The table additionally

indicates that the 50-50 combination strategy has not outperformed the benchmark in terms

of unadjusted return nor risk-adjusted performance measures.

Fisher, Shah, and Titman (2016) also examined the combination of value and momentum in

long-only portfolios. They found that a 50-50 combination of pure-play momentum and value

generated higher Sharpe ratios than the two strategies separately. As evident, this is inconsis-

tent with this thesis’ finding. However, it is not surprising that the 50-50 combination does not

deliver sufficient results, as the pure value strategy has proven unsuccessful in the Scandinavian

market in the examination period. Subsequently, Fisher et al. (2016) also examined other ways

of combining value and momentum. They applied two integrated approaches, where the first

combination portfolio is based on the average rank of value and momentum for each stock.

In this approach, one trading signal has the ability to outweigh the other, i.e., a stock with a

negative momentum score might still be selected for the portfolio as long as the book-to-market

ratio’s rank is high enough. Thus, the second approach rebalances positions only when both

value and momentum signals are sufficiently favourable. In line with this study’s comparison

of a 50-50 and integrated combination strategy, Fisher et al. (2016) found that both their

integrated approaches outperform the more straightforward 50-50 combination.

6.3 Removing negative price-to-book ratios

Like Fama and French (1992; 1993), this section further expands the sensitivity analysis to

exclude stocks with a negative book-to-market ratio. This is to investigate their impact on

the performance of the value as well as the combination portfolios. As various studies already

confirmed, a stock trading at low ratios, i.e., price-to-book value, tend to outperform growth

stocks. From a naïve value investing approach, a negative price-to-market value will look like an
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attractive investment opportunity due to the low ratio. Since stock prices cannot be negative,

only the book value of equity can turn the ratio negative.

Negative book values should be a red flag to investors because negative equity on the balance

sheet indicates total liabilities exceed total assets. Several years of accumulated losses will

affect the book value of equity negatively and show an increasing probability of bankruptcy,

but amortization and impairment of intangible assets may also be reasons for a negative book

value. Therefore, an investor has to dig deeper and explore the reasons for the negative value

(Clark, 2019). In other words, one tries to avoid picking value plays that become losers while

hoping to find value plays with the potential of becoming winners, cf. figure 2 of the four stock

categories. As the approach to portfolio construction applied in this study does not consider

the reason behind the level of the current ratio or take an active role in justifying whether the

ratio is fair, negative price-to-book ratios are excluded from the dataset.

The results are presented in table 26, which shows that the impact from negative book-to-

market ratios is somewhat limited due to the rare occurrence of the incident among the stocks

in the dataset. Between 1998 and 2017, there were a total of 161 reported instances of a stock

with a negative book-to-market value of equity was included in the data sample. Also, since

this study applies the inverse of the price-to-book ratio, the impact was expected to be limited,

as the model only picks among the highest third based on the ratio. Therefore, negative ratios

are less likely to be included in the portfolios.

Table 26: Performance of the value-, and extended combination strategy excluding negative
price-to-book ratios compared to the extended strategies

1998-2017 Annual
return

Standard
deviation

Sharpe
ratio

Sortino
ratio

Treynor
ratio

Jensen’s
alpha t-stat

Value-weighted portfolios:
Value, no neg. PBs 3.36% 23.42% 0.04 0.06 0.03 -0.81% -0.16
Extended combi, no neg. PBs 20.61% 22.60% 0.80 1.47 0.72 16.12% 3.00
Extended combi 20.68% 22.58% 0.81 1.47 0.75 16.15% 3.01
Equal-weighted portfolios:
Value, no neg. PBs 0.35% 20.70% -0.10 -0.14 -0.08 -3.65% -0.81
Extended combi, no neg. PBs 16.27% 23.42% 0.59 1.01 0.40 11.28% 2.10
Extended combi 16.35% 23.38% 0.59 1.02 0.41 11.32% 2.11
Benchmark 8.83% 17.85% 0.36 0.54 0.06

Note that all measures are annualized and an average of values between 1998 and 2017.

Nevertheless, minor improvements occurred after excluding negative ratios, the value strategies
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now yield an average annual return at 3.36 and 0.35 pct. for a value- and equally-weighted

portfolios compared to 3.31 and 0.2 pct. with all stocks included in the in dataset. Likewise, the

extended combination strategy with value-weighted returns yield marginally better performance

now. Regarding risk-adjusted returns, the results are very similar both for the combination

strategies and the value separately. Despite the minor impact, the recommendation is to exclude

negative price-to-book values from the dataset because the signal is a false indicator of value

but rather a signal of substantial risk.

6.4 Removing the financial sector

Fama and French (1992) excluded financial companies from the dataset since financial services

firms have more leverage than other sectors. Also, the high leverage among financial institu-

tions does not have the same meaning as for non-financial firms, where high leverage is usually

considered to indicate financial distress. Another concern regarding valuing financial services

companies is estimating the free cash flow. Items such as capital expenditures, working cap-

ital, and debt are not clearly defined, making it difficult to determine the cash flow which is

among the trading signals in the extended combination strategy (Damodaran, 2009). Since

this sensitivity analysis is only conducted on the extended combination strategy, some financial

companies have already been removed from the dataset due to missing price-to-cash-flow ratios,

cf. section 3.2.2. Among them are Vestfyns Bank, Vordingborg Bank, Kreditbanken, Codan,

Vestjysk Bank, Finansbanken, Nordlandsbanken to mention a few.

Therefore, this sensitivity analysis follows their approach and exclude financial services firm

to examine how the results are affected. On a monthly average, a total number of 12 finan-

cial companies were removed from the dataset. Datastream’s INDM variable was applied to

categorize the listed companies into various industries, and the following sectors are excluded:

banks, full line insurance, investment services, life insurance, property & causality insurance,

and specialty finance. Appendix 4 shows an overview of the full dataset’s division on sectors,

and appendix 15 presents how the stocks included in the extended combination strategy are

distributed on sectors in the number of shares and market weights.

From table 28, the performance of the portfolio excluding the financial sector is marginally

improved to 16.82 pct. from an average annual return of 16.35 pct. based on equally weighted
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Table 27: Characteristics of extended combination portfolios with and excluding the financial
sector

1998-2017 Extended combi,
excl. financials Extended combi

Avg. number of stocks in portfolio 68 80
Avg. market capitalization 15,519 14,972

returns. Also, the risk-adjusted returns show a slight improvement when financial companies

are excluded. Finally, Jensen’s alpha is increased by 3.3 pct. points compared to the extended

combination including the financial sector, and it is still significant at 95 pct. level. Compared

to an equally weighted portfolio, the value-weighted performs worse, when the financial firms

are excluded. The average annual return yields 19.99 pct. against 20.68 pct. initially. The

standard deviation of the portfolio is lower, when the financial services firms are excluded,

but not sufficient to offset the lower return. Therefore, the risk-adjusted return measured by

Sharpe- and Sortino ratio are both lower when the sector is excluded.

As mentioned in section 2.1.1.2, Barber and Lyon (1997) investigated whether the value pre-

mium differed between financial and non-financial firms. Although, the premium was 1.1 pct.

per month for financial firms, slightly lower than 1.4 pct. for non-financial firms, the difference

was not statically significant.

Table 28: Performance of the extended combination strategy excluding the financial sector
compared to the extended strategies

1998-2017 Annual
return

Standard
deviation

Sharpe
ratio

Sortino
ratio

Treynor
ratio

Jensen’s
alpha t-stat

Value-weighted portfolios:
Extended combi, excl. financials 19.99% 22.15% 0.79 1.42 0.87 18.64% 3.49
Extended combi 20.68% 22.58% 0.81 1.47 0.75 16.15% 3.01
Equal-weighted portfolios:
Extended combi, excl. financials 16.82% 23.32% 0.61 1.06 0.44 14.60% 2.69
Extended combi 16.35% 23.38% 0.59 1.02 0.41 11.32% 2.11
Benchmark 8.83% 17.85% 0.36 0.54 0.06

Note that all measures are annualized and an average of values between 1998 and 2017.

The smaller financial companies’ performance may explain the contrarian results between the

equally- and value-weighted portfolios on average. In 2017, which was characterized by a

record year in terms of net income, Danish Group 1 banks, defined as internationally active

banks with Tier 1 capital of more than EUR 3 billion, delivered on average 12.5 pct. return on
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equity compared to Group 2 banks’ 12.9 pct., and Group 3 banks’ 8.4 pct. return on the equity,

suggesting Group 2 banks were the most profitable. However, in 2018, a more challenging year

for the banking sector, Group 1 delivered on average 8.8 pct. return on equity more than both

Group 2 and 3 banks (Hedelund & Nielsen, 2019; BIS, 2017). Although the evidence is limited

to two years and hard to justify the performance of the banking sector over the last 20 years,

it indicates how banks perform during various circumstances. Furthermore, an analysis of the

profitability of US banks conducted by the Federal Reserve of Kansas City showed a positive

relationship between the size of the bank and profitability due to economies of scale (Medley,

2016).

Therefore, the relative poorer performance of the equally weighted compared to the value-

weighted portfolio may be attributed to the relative more weight in smaller financial firms

whose profitability is lower. Although return on equity does not reveal the whole story, the

return offers a gauge of the profit-generating efficiency (Petersen et al., 2017).

6.5 Section summary

Changing the threshold did not lead to any distinct changes in the extended combination

strategy’s performance when returns were value-weighted, suggesting that the initial threshold

was sufficient. In terms of an equally weighted portfolio, increasing the market capitalization-

threshold led to an increase in risk-adjusted performance, even though the volatility also in-

creased slightly. Thus, picking from stocks with a relatively higher market cap lets the ex-

tended combination strategy exploit the negative size premium that was established during the

last two decades in the Scandinavian market. The sensitivity analysis regarding the weights

demonstrated that extended combination strategy is relatively robust, as the performance of

the strategy was superior to the benchmark even when including stocks with rather low ranks.

Nevertheless, it became evident that the initial portfolio containing the top-third ranked stocks

overall offered the best risk-adjusted returns.

Following the more straightforward approach to portfolio construction that has a 50-pct. ex-

posure to the value strategy and 50 pct. to the momentum strategy, showed relatively poor

results. In terms of risk-adjusted performance, the 50-50 combination strategy was only able

to outperform the pure value strategy, and even the benchmark delivered a higher return on
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average. This was not surprising since the analysis stated a poor performance of the pure value

strategy.

In the case of negative price-to-book ratio, the impact from excluding them is somewhat limited

due to their rare appearance. Still, given the design of the portfolio, excluding them is the

most appropriate approach since a negative ratio is rather a sign of financial distress than an

attractive investment opportunity.

The sensitivity analysis found the performance from the financial services industry had also had

rather limited influence on the return of the combination strategy. Two reasons may explain

this. Firstly, several financial companies had already been excluded from the dataset due to

missing price-to-cash-flow estimates. Secondly, the portfolios’ exposure towards the sector is

somewhat limited.

In conclusion, the sensitivity analysis provides evidence that the initial extended combination

strategy generally performed well. Neither changing the weights, using a 50-50 combination

approach nor removing the financial sector improved the strategy substantially. However, minor

improvements were realized when increasing the threshold for market capitalization or removing

negative book-to-market ratios.
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7 Discussion
The following section will discuss some of the problems regarding the reliability of the thesis’

findings. The issues have arisen as consequences of the dataset that constitutes the foundation

of the thesis, and as a consequence of the chosen methodology. How this might affect the

conclusions will be discussed below.

7.1 Value measure

The value strategy was solely based on the price-to-book ratio while the simple combination

strategy only screened for value signals on the same ratio. According to Bird and Whitaker

(2003), book-to-market is a purer measure of value since the criterion is more difficult to

manipulate compared to price-to-earnings. Likewise, Fama and French (1992) concluded high

book-to-market stocks tend to outperform low ratios. However, this study found glamour stocks

outperformed value stocks, suggesting price-to-book may not be the optimal measurement of

value in the Scandinavian market in the chosen time frame. The poor performance lately might

be explained by the fact that book value does not measure intangible assets very well. Businesses

are spending less on tangible assets while investments in intangible assets has been increasing,

given more focus has been placed on developing customer databases and trademarks than

investments in physical assets (Ang, 2018). Likewise, the importance of corporate culture, talent

and brand reputation play a crucial role in a company’s success; however, the items are difficult

to value. Therefore, intangible assets now constitute relatively more to companies’ market

capitalization than it has historically (Langston, 2016). Figure 10 illustrates the development

in investment rate in tangible as well as intangible assets, leading to an increasing gap between

them.

In terms of the Scandinavian market, a report published by OECD (2011) showed that Swedish

companies invested around ten pct. in intangible assets as a share of GDP, which is similar

to what they invested in tangible assets. However, Danish companies invested slightly more in

physical assets relative to intangible assets. Nevertheless, it should be noted that the numbers

are from 2006, why they might have changed, cf. figure 10. Brand value is another item which

is difficult to value on the balance sheet, why it may not be incorporated in the price-to-book

value. In Scandinavia, several companies are ranked among the 500 most valuable brands,
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Figure 10: Investment rates in intangible and tangible assets between 1977 and 2016 in the US

Source: Fraser-Jenkins et al. (2019)

including Hennes & Mauritz (no. 63), Statoil (no. 195), Telenor (no. 209) and Ericsson (no.

331) (Turula, 2017). Thus, the factors above seem to suggest that Scandinavian companies

follow the global trend by investing more heavily in intangible assets. Given book-to-market

ratios do not capture the value of intangible assets very well, this may pose as an explanation

of the poor performance of value stocks in Scandinavia over the past two decades.

7.2 Missing data

The reliability of the results is negatively affected by the unsatisfying quality of the dataset.

Despite the thorough screening of both of static data and dynamic data, the final dataset is

still not flawless as it is evident that a lot of data points are missing, i.e., there are empty

values in certain months. In example, the Danish Novo Nordisk does not appear in the dataset

until December 2004 albeit the B-share being listed on Copenhagen Stock Exchange since 1974

(Novo Nordisk, 2011). Novo Nordisk has been removed until this period since the company’s

price-to-cash-flow ratio was not available from Bloomberg before this month. Another example

is Carlsberg, a Danish brewery, which does not have a price-to-earnings ratio obtainable until

December 2012, although the total return index and market value is available throughout the

full examination period.
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It can be argued that we could have let Novo Nordisk enter into the dataset as all other key

measures were available before 2004. However, we wanted to make sure that all portfolios

were comparable across strategies. It would not be possible to rank the stocks in the extended

combination portfolio if all ratios were not available at the same point in time. Had we kept the

other key ratios in the dataset in earlier periods, the pure value- and momentum strategies, as

well as the simple combination strategy, would have been able to pick the Novo Nordisk stock

for the portfolios prior to the extended combination strategy. The return yielded by Novo

Nordisk would then influence the total portfolio return, which would not be the case for the

extended combination portfolio, why the comparison would not be unbiased. The same applies

for Carlsberg and other companies for which earlier data points have been deleted when all

measures were not available.

In addition, the examination period begins at the end of the 1990s to ensure a developed market

with sufficient liquidity and numerous listed companies on the Scandinavian stock exchanges

(Grobys & Huhta-Halkola, 2019). In the late 1990s, the dataset is rather limited and only

includes stocks from roughly 175 companies. This makes the portfolios more sensitive and

relatively exposed to the few companies that are included in the portfolios. As previously de-

scribed, almost 50 pct. of the total dataset in 1998 were Danish companies, which is obviously

not an accurate estimate. Besides the missing data points, it has also been necessary to remove

several companies entirely, as no data was available throughout the full period. As a conse-

quence, we have removed 451 companies in total. Among them are financial stocks. A possible

reason for the many financial stocks being removed is the fact that estimating the free cash

flow is troublesome, as previously mentioned. According to Damodaran (2009) items such as

capital expenditures, debt and working capital are not clearly defined, which makes it impos-

sible to estimate the free cash flow. Consequently, the price-to-cash-flow ratio is not available

and therefore the company will be excluded from the dataset. If the company remained in the

dataset with a price-to-cash-flow ratio of zero, the stock would be considered cheap and be a

part of the portfolio on the basis of false information.

It is hard to say how much impact the missing data has had on the analysis, but the portfolio

design would most likely have been somewhat different, especially in the early years. This would

probably also have changed the exact returns of the portfolios. However, it is unlikely that the
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overall conclusions would have been different. Thus, the combination strategies would still

be superior to the value- and momentum strategy, and the extended combination would also

outperform the simple combination, but the outperformance might not have been as profound.

7.3 Benchmark

It is important to mention that the benchmark that has been used to compare the performance

of the strategies have not been flawless, which naturally impacts the conclusions of the analysis.

It was desired to construct a benchmark that contained all shares for all three markets, i.e.,

Denmark, Norway, and Sweden, as such an index does not exist. Initially, the thought was that

the benchmark could be constructed by value weighing all share indices from the individual

markets, on the basis of market capitalizations, and multiplying the returns of each index with

the given weight in the index. Multiple problems occurred in the search for market values for

the indices. Unexpectedly, neither Datastream nor Bloomberg had market capitalization data

for the indices for the full examination period. Data was not available for the Copenhagen

all share index until August 2015 from Datastream. Therefore, we tried contacting Nasdaq,

but they do not have any data for the Norwegian stock exchange aside from stock prices for

OMX Oslo 20 PI and GI. Furthermore, they only had available stock prices from 2002 and even

shorter for the Danish index.

As explained in section 4.2.3, we decided to construct the benchmark using the market caps

that were available from Bloomberg, and for the early years using the total return index as an

approximation for the relative performance of the index. As these are not the actual values of

the benchmark, the conclusions are naturally weakened which affects the reliability negatively.

However, it is our assessment that the effect is minimal, as we only discounted the years between

1998 and 2001. The countries’ benchmark weights are 26.4, 56.2, and 17.4 pct. in Denmark,

Sweden, and Norway in 1998, respectively, which seems reasonable. It is therefore unlikely that

the extended combination portfolio would not have outperformed the benchmark if we had had

the actual weights. It might have had an impact on the regression estimates however, as these

are more sensitive, but the exact coefficients were not the purpose of this study. Hence, the

overall conclusions would most likely not have changed.
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8 Results in perspecitve
In the analysis, the performance of the portfolios has been interpreted to understand the un-

derlying drivers behind the returns. As presented in the introduction, external factors, like

increasing fund invested into passive funds, the monetary experiment named quantitative eas-

ing, and popularity of algorithms among especially American investors are trends that have been

present in the time frame of this study This section will analyse and interpret their potential

impact on the portfolios.

8.1 The implications of passive investing on the stock market

Passive investing through index mutual funds and exchange-traded funds (ETFs) has grown

substantially in popularity over recent years (Kailay, 2018). Passive portfolio management is

an investment strategy that follows the returns of a stock index, such as OMX C25. Therefore,

the passive portfolio will typically hold the same stocks with the same representation as to the

index that the strategy is tracking. Thus, the portfolio only requires rebalancing when there

are changes in the index composition. Passively managed portfolios are thereby diversified, and

since the level of trading is relatively low, the fees for the investor are also held at a minimum.

In contrast to active investment strategies, passive investing is a long-term strategy, as passive

investors do not seek profit from short-term fluctuations in price or market timing (Sushko &

Turner, 2018). As a consequence, investors in passively managed portfolios will never yield

returns above the market; they will simply match it. Put differently, passive investors seek

beta (absolute return), whereas active investors additionally chase high alphas (excess return)

(Clemens & Bertram, 2017).

In 2017, passive mutual funds accounted for roughly seven pct. of the total capital in Danish

mutual funds, which is a progress of two pct. points from 2016 (Finanstilsynet, 2017). In the

US, passive investing has gained even more ground. Morningstar states that passive investing

in the American stock market have risen from around 19 pct. in 2007 to roughly 42 pct. in

2016. If this trend continues, over half of the stock market will be passively invested in 2021. In

terms of the ETF-market, BlackRock states that the total size of the global ETF-market was

DKK 24,000 billion in 2017, and this will increase to grow with DKK 10,000 billion towards

2020 (Gravesen, 2017).
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Unarguably, this trend cannot be ignored. Passive investors make the markets more complex

and noisier. They send mixed signals about the fair value of a stock to active investors, which

can cause a significant misallocation of capital (Greene, 2018). Experts have pointed out several

side effects to the trend. Since passive investors always trade the same stocks as are in the

index, price anomalies can arise, and the systematic risk can increase. Studies across countries

have shown that when stocks are included in leading indices, they experience abnormal and

lasting profits. For instance, Petajisto (2010) investigated these so-called index premia between

1990 and 2005. They found that the price impact of a stock from the day of its announcement

to the S&P 500 until the effective day is a positive return of 8.8 pct. on average. The index

premium is also evident when stocks are deleted from an index, here Petajisto found the impact

to be a negative return of 15.1 pct. The same inclusion- and exclusion effects have been proven

in Japan, for MSCI indices outside the US and emerging markets as well as for the Danish KFX

index (Liu, 2006; Chakrabarti, Huang, Jayaraman & Lee, 2004; Hacibedel & van Bommel, 2007;

Bechmann, Hartzbech, Jarlov & Kiærskou, 2000).

Passive investors following the respective index will increase the demand for the included stock

when it is introduced to the index. This is the primary explanation for the index premium.

However, the effect is not only due to passive funds as investors and analysts are becoming

more aware and dividing more attention to the given stock, leading to increasing demand.

Additionally, the enhanced awareness towards the company might prompt greater effort in

management, which can lead to improved performance. This supports the great performance

shown by the momentum strategy. A company is often included in an index after a period of

satisfying returns and thus increasing trading volume. The index premium enhances positive

returns, which makes the trend continue.

The analysis of this thesis found that large cap companies often outperformed small cap com-

panies. This was found in the combination strategies, where the value-weighted portfolios

outperformed the equal-weighted, and it was supported by the negative size premium, the

SMB factor. Typically, large cap companies are also the ones included in indices, and another

trend is that companies within indices have higher multiples than companies outside. Morck

and Yang (2001) found that Tobin’s q was increasing for stocks included in S&P 500 relative to

similar stocks outside the index in the mid-1980s. Tobin’s q is a ratio that can be approximated
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as enterprise value divided by invested capital, indicating higher profitability. This suggests

that the q ratio is artificially high for index-included companies, which increases the demand

and thereby increases the stock prices. The authors stated that passive investment strategies

purchasing the respective 500 stocks are the reason for the difference in growth, as these in-

vestors do not distinguish between price and value. They argued that the growing popularity

of passive investment strategies make mispricing among individual stocks arise and that this

reduces the allocative efficiency of the stock market. This might explain the value portfolios’

poor performance, as the strategy will consequently pick stocks with artificially high ratios,

which might then not perform as well as could be expected, i.e., value plays that become losers,

cf. figure 2 of the four stock categories.

Passive investors make investment decisions at the portfolio level, that is deciding which bench-

mark to track, and not at the individual stock level. Thus, passive investors do not spend

resources seeking out stock-specific information relevant for valuation purposes. Instead, they

rely upon the efforts of active investors and trust that the stock price reflects all relevant

information. In other words, they believe that the market is efficient to some extend from

Fama’s (1970) efficient market hypothesis. As a consequence, one could argue that a rise in

passive investing would lead to less information being incorporated into stock prices (Sushko &

Turner 2018). This harms the value and combination strategies that are picking stocks based

on multiples.

Experts additionally point to the tendency that large funds get larger among passive funds.

In example, the three biggest passive investors in the US are Vanguard, BlackRock and State

Street. Fichtner, Heemskerk, and Garcia-Bernardo (2017) found that these three constituted

the largest shareholder in 88 pct. of the S&P 500 companies. A continuation of this trend means

that a very large part of stocks will be managed by very few agents. Clemens and Bertram (2017)

argued that the concentration of money and power is rarely positive for the majority. If such a

great share of stocks is passively managed, the liquidity in the market will decrease. This will

be challenging for the strategies that are dependent on liquidity. Although not drastically, the

sensitivity analysis of changing the thresholds showed the superior performance of the extended

combination portfolio that only included companies with a market capitalization larger than

DKK 1,000 million. This suggested that excluding more illiquid stocks enhanced the portfolios’
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performance.

In conclusion, it is generally agreed that the rapid advance of passive investment strategies,

including passively managed mutual funds as well as ETFs, has affected the stock markets.

These strategies outperform the active strategies to some extent, especially due to the lower

fees, but their impact on the market is not as positively received. The indexing trend supports

the results of this thesis. Indexing enhances the performance of the momentum strategy;

however, it poses a challenge for the performance of the value strategy.

8.2 The implications of quantitative investment funds

Developments in financial technology have enabled the rise of quantitative investment funds

that selects securities through advanced quantitative analysis. Quant investment strategies can

be found in regulated mutual funds and ETFs, but hedge funds are also offering quantitative

investment strategies. In a quant fund, managers programme models that rely on algorithms

to select securities. The models range from fairly simple to strategies powered by artificial

intelligence, AI. Quant funds have become popular especially in the US, where these funds are

responsible for 27 pct. of all stock trades (Zuckerman & Fletcher, 2017). In 2017 quant mutual-

and hedge funds had assets worth USD 1,150 billion under management (Morgan Stanley, 2017).

The advantages of quant funds are that they can handle high volumes, and they act on the need

for expediency and accuracy. Buy and sell decisions are not affected by any human emotions as

computers ultimately make the call. The funds have shown an impressive performance during

bull markets, but they are just as volatile as other investment strategies when markets are more

turbulent (Schmidt, 2018).

The implications of the rise of quant funds on the stock market are somewhat the same as goes

for passive investment funds. The model used by quant funds does not take a stand on whether

the key ratios used as trading signals make sense or not. Greene (2018) argued that artificial

intelligence quant funds ignore fundamentals, as “they do not care why markets move, only that

they do”. Thus, it is possible that active investors act upon mixed signals about the fair value of

stocks, which can cause misallocation of capital. To the best of our knowledge, there have not

been conducted any studies on the impact of quant funds on the stock market. Nevertheless,

it can be argued that the increase in quant funds also have enhanced the effects in the stock
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market. Even though these funds are mainly prevalent in the US and this study focuses on

the Scandinavian stock market, the effects can still reach the Nordic countries. Therefore,

the increased popularity of quant funds can support the findings of this thesis showing that

momentum and the combination strategies have performed considerably well.

8.3 The implication from quantitative easing

In the aftermath of the financial crisis back in 2008, policymakers implemented conventional as

well as unconventional measures to alleviate the economy after the deepest recession since 1929.

Interest rates rapidly reached the zero-lower bound, but the economic outlook was still dull, and

the financial sector struggled with credit availability. Therefore, major central banks decided to

follow additional unconventional measures where Federal Reserve Bank (FED) pioneered with

a large-scale direct market intervention by buying mortgage-backed securities, agency debt

and treasury debt, thereby enlarging their balance sheet. Other central banks followed FED’s

approach (Balatti et al., 2018). The purpose of the unconventional measures, or quantitative

easing, was to reduce the long-term interest-rate. The preliminary experience had proved

quantitative easing effectively reduced the long-term interest-rate, yet the understanding why

quantitative easing works is less documented (Christensen & Krogstrup, 2015). Given the low

interest-rate environment prevalent globally, the most likely outcome is channelling more funds

into the stock markets with investors hunting for yields which may explain the excellent returns

post the financial crisis. By early 2015, equity indices like S&P500, FTSE100, and DAX30 not

only regained their losses from the financial crisis but reached new historical nominal highs

(Focus Equity, 2018; Balatti et al., 2018). According to finance theory, low interest rates, other

things being equal, should boost stock prices in the longer term. This is evident from the

inverse relation to the discount rate and share prices as future cash flows are now discounted

relatively less (Dobbs et al., 2014). This may explain the new peak.

Balatti, Books, Clements, and Kappout (2018) studied the influence of quantitative easing

on the US and UK stock markets. According to their findings, the large-scale asset purchase

program by central banks did boost equity prices significantly and reduced the volatility in

the medium turn (roughly five months). This is in spite of preliminary negative reaction from

investors as the unconventional measure cause them to revise their future expectation about
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macroeconomic downwards, and hereby lowering their dividend expectations and increasing

their equity risk premia to reflect higher uncertainty. In the longer term, quantitative easing

actually had a positive impact as liquidity was injected into the markets via lower interest

rates through three mechanisms, which similar studies also concluded. First, the theoretical

valuation models now yield higher value of future expected cash flow, causing higher valuation.

Second, the low interest rate both increased profitability of the firms as lower finance cost,

other things being equal, make them more profitable but also a higher propensity to expand

and invest. Lastly, the low return in the bond markets resulted in a shifting of investors from

fixed income towards the stock market, increasing liquidity in the stock market.

The estimates from Balatti et al. (2018) indicate an impact on equities, at the end of the of

24-months horizon, of around 20 to 30 pct. for the FTSE All-shares and 30 to 40 pct. for the

S&P500. The UK and US stock markets grew by approximately 44 and 36 pct., respectively,

over the following two years after the first quantitative announcement. Hence, the findings

indicate the unconventional monetary policies may have inflated stock prices. Overall, their

findings may support the superior performance of both momentum as well as the combination

strategies included in the study. From figure 6 and 7, the portfolios’ growth rates accelerate

after the financial crisis, suggesting the comprehensive quantitative easing programme imple-

mented by European Central Bank and the Swedish National Bank, among others, may have

impacted the performance of the Scandinavian stocks in last decade. Likewise, the constructed

benchmark, including all stocks listed in Denmark, Norway, and Sweden also reached new nom-

inal highs after the financial crisis in early 2015, showing a similar pattern like other major

stock indices.

In conclusion, the comprehensive direct market interventions from major central banks may

have affected the stock markets positively, justifying the superior performance of this study’s

strategies such as momentum and combination strategies. While studies provide quantita-

tive results that the large-scale direct market intervention supported growth in the overall

stock market, there are fewer arguments supporting the poor performance of value and strong

performance of momentum. Nevertheless, S&P500 Growth has outperformed S&P500 Value

substantially post the financial crisis. In the US stock market, both strategies did well how-

ever, S&P500 Growth yielded a total return of 218 pct. compared to Value, yielding slightly
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less at 150 pct. from 2010 to 2018 (Desjardins, 2018). Although it is hard to justify a causal

connection between unconventional measures from central banks and the relatively stronger

performance of glamour stocks, the coincidence is difficult to ignore. Especially when the in-

creased liquidity is taken into consideration, as investors rebalance their portfolio away from

fixed-income into the stock market searching for higher yields. As momentum investing is

a liquidity-demanding strategy, quantitative easing may have supported the attractive return

from following this strategy (Garnry, 2018).

The current There Is No Alternative to stocks, called the TINA effect, in a zero-rate universe

have driven valuations to extreme levels. The S&P 500’s cyclically-adjusted price-earnings ratio

(CAPE) has more than doubled since 2009, reaching levels only exceeded in 1929 and 1999, both

prior to major crashes in the stock markets (O’Mahony, 2017). Therefore, the future returns

of the strategies are likely to be lower which is also confirmed by Danish pension funds who

guide the return on stocks will be lower in the future compared to the historical performance.

According to Rangvid (2018), the expected return from stock investing is seven pct. nominal

in the long-run.
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9 Conclusion
Previous academic research concluded that value stocks, trading at low ratios, tended to out-

perform growth stocks. Both in Denmark and Sweden, value stocks were able to outperform

both the market as well as growth stocks. According to Fama and French (1992), low ratios

are approximations for risk and by investing in these stocks, investors are compensated for

bearing the additional risk. Another explanation behind the solid performance of value stocks

was investors’ tendency to extrapolate growth too far into the future. Hence, value stocks

are more likely to surprise in the future and generate positive returns. Jegadeesh and Titman

(1993; 1999) presented evidence that momentum investment strategies were profitable in the

short run as future returns are correlated with past returns. In Denmark, Norway, and Swe-

den, the strategy had also been found to be superior to a benchmark. The explanations varied

from risk-based to behavioural saying investors overreact to good news and thereby positive

recent returns, which enhanced performance. Finally, Asness (1997) found that momentum

and value are negatively correlated, why combining the strategies offered diversification ben-

efits. Thus, the few studies examining a combination strategy also concluded that combining

provided superior performance to following the strategies separately.

In this study, the portfolios were constructed using the past 12 month’s return, excluding the

most recent month, as a trading signal for momentum. The price-to-book ratio was applied for

the pure value- and the simple combination strategy. The extended combination additionally

selected stocks based on their price-to-earnings- and price-to-cash-flow ratios. The combination

of value and momentum was executed using an integrated approach, where the individual stocks

were given an overall score based on the signals. The portfolios were rebalanced every month,

and only stocks with a market capitalization above DKK 500 million were included in the

screening process.

The value strategy was found to be unsuccessful in Scandinavia between 1998 and 2017, as

it offered an average annual return below the benchmark over the full period. Likewise, the

value strategy was underperforming on a risk-adjusted basis. The notable underperformance

was explained by two main reasons. The first was that the holding period applied in this

study was too short to enable an otherwise long-term investment strategy. The second reason

was that price-to-book ratios might not be the best trading signal for value stocks in the
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examination period due to its difficulties capturing the value of intangible assets. The analysis

of the momentum strategy concluded what earlier studies have found, as the strategy had

outperformed the benchmark on both average returns as well as on risk-adjusted measures.

Hence, the portfolio construction was in favour of the momentum strategy.

A combination of the value and momentum strategies also generated considerable returns.

The simple combination strategy outperformed the pure value- and momentum strategies on a

value-weighted foundation. Thereby, it was concluded that the otherwise successful momentum

strategy improved when screening for value as well. Additionally, the extended combination

portfolio was found to be superior, as it was able to pick the winner stocks most successfully.

Selecting stocks based on multiple value signals and screening for momentum simultaneously

was concluded to be the best performing strategy in terms of raw returns and after adjusting

for risk.

As the discussion laid out, even after a thorough screening of the data the full dataset was

still influenced by missing data for several companies in the earlier years, and the benchmark

was constructed based on assumptions in the first subperiod of the examination period. The

assessment was, however, that the overall conclusions were still reliable.

The sensitivity analysis showed that the extended combination strategy was relatively robust.

Only minor improvements were seen when increasing the threshold and changing the weighting

scheme. As the portfolio became more concentrated towards the highest-ranking stocks, the

return was improved while the volatility increased proportionally, leading to almost identical

risk-adjusted returns. The opposite was the case as more stocks were included in the portfolio.

In addition, another construction approach was investigated, which found the initial integrated

approach to be superior to the more straightforward 50-50 combination. Lastly, removing

negative book-to-market values and the financial sector did not affect the results materially.

The attractive performance of both the momentum- and combination strategies could partially

be explained by external factors, causing perhaps the best decade in the stock market. These

factors included increasing popularity of index- and exchange-traded funds that offer cheap and

diversified portfolios to common investors. With the increasing popularity of these funds, the

passive investment portfolios might have had the side-effect of emphasizing the relative per-
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formance of stocks included in the indices as the funds simply buy more of rising stocks while

less of falling. Additionally, in the aftermath of the financial crisis, major central banks imple-

mented unconventional measures to revitalize the economy. Although the long-term interest

rates were effectively lowered, the assets purchasing programme had also had a material im-

pact on the stock market as investors rebalanced their capital from fixed-income into the stock

markets to obtain a satisfactory return on their capital. Finally, a factor exclusively relevant

to the Nordic stock market was the rising interest from abroad. The increasing demand from

foreign investors might have had an impact on the valuation in the market.
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10 Suggestions for further research
In our study, we applied an integrated approach to construct the combination strategies where

each stock is ranked based on an overall score, including both momentum and value signals.

Afterwards, the relative weight of each stock is determined either by their market capitalization

or simply equally weighted. However, an alternative weighting-approach will be allocating the

weight according to the rank, since the ranking indicates the attractiveness of the stocks.

Therefore, the expectation will be that the highest ranked stock will be the best performing

stock, while the second highest ranked will deliver the second-best return and so forth. With

this, the optimal construction will be further analysed to, hopefully, determine the best way to

allocate funds across stocks included.

According to various academic papers, the CAPM is actually flatter due to leverage-constraints

among investors (Black, Jensen & Scholes, 1972 in Frazzini & Pedersen, 2014). Therefore,

an additional variable to screen for low-risk will be an interesting way to expand the model,

since low beta stocks tend to deliver higher returns than high beta. Many investors, such as

individuals and mutual funds, face constraints on leveraging, either because shorting is not

allowed, or they are subject to margin requirements. To compensate, the investors scale up

their portfolios with additional risk. However, overweighting risky assets imply lower return,

why Frazzini and Pedersen (2014) found that this can be exploited by following a strategy

they call betting against beta. For long-only investors, the idea is to select low-risk stocks.

By adding an additional trading signal to the model, which would thereby select stocks based

on their ranks on value-, momentum-, and low risk-signals, the returns of the portfolio might

further improve. The idea behind screening on all three factors is to maximize the strengths of

each strategy. As we found a positive correlation between value and momentum, the portfolio

might benefit from diversification when adding a third trading signal.

The analysis of the investment strategies’ performance has been conducted before transaction

costs. This obviously entails that the performances come across better than they really are.

However, this is not essential as the benchmark, which the strategies’ performance has been

measured against, is also measured before costs. Additionally, the analysis does not include

transaction costs since a true estimate cannot be obtained without much difficulty and uncer-

tainty. From an investor’s point of view, the actual costs of implementing these strategies do
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matter, though. Thus, one approach could be using the bid-ask spread, which Fisher, Shah,

and Titman (2016) used to estimate transaction costs. Nonetheless, this remains a topic for a

different study.
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12 Appendices
Appendix 1. List of name searches

500, 1000, %, .it, adr, amundi, bond, bond, db, dcb, deb, debenture, debt, defer, dep, depy,

dulp, dup, dup., dupe, dupl, dupli, duplicate, elks, etf, expd, expired, expiry, expy, fd, fund, gdr,

idx, inav, index, inv, tst, investment trust, ishares, junge, lyxor, mips, mits, mits., mitt, mitt.,

nikkei, nil, nil paid, note ,note., perqs, pf, pf., pfd, pines, pines., pref, preferred, prf, prtf, ptns,

ptshp, quibs, quids, rate, rcpts, receipts, reit, retur, rlst it, score, spdr, stock, strypes, toprs,

trust unit, tst, tst unit , unit trust, units, unt tst, ut, warrant, warrt, wts, wts2, xeta, xsq, x-tr,

xxxxx, yield, yld

Source: Inspired by Ince and Porter (2006) and Schmidt, Arx, Schrimpf, Wagner, and Ziegler

(2015)
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Appendix 2. Benchmark weights and returns divided up in years

Returns pro annum Weight in benchmark
KAX OSEAX SAX KAX OSEAX SAX

1998 -3.57% -28.42% 10.81% 26.41% 17.42% 56.17%
1999 24.01% 48.05% 64.73% 25.98% 17.40% 56.62%
2000 17.40% 2.33% -12.02% 26.39% 17.47% 56.14%
2001 -12.34% -13.18% -17.00% 26.46% 17.50% 56.04%
2002 -20.41% -25.49% -37.97% 21.65% 18.37% 59.98%
2003 32.64% 47.04% 33.75% 21.64% 17.63% 60.72%
2004 23.79% 38.43% 20.72% 22.71% 19.42% 57.86%
2005 42.40% 51.10% 35.98% 22.41% 22.26% 55.33%
2006 22.24% 32.88% 26.99% 20.73% 23.16% 56.11%
2007 7.11% 13.38% -3.56% 20.67% 24.95% 54.37%
2008 -48.91% -53.73% -40.40% 21.61% 19.39% 59.01%
2009 34.96% 54.25% 51.03% 20.79% 22.89% 56.32%
2010 32.24% 15.70% 26.13% 20.75% 22.09% 57.16%
2011 -16.43% -9.08% -13.84% 19.94% 23.52% 56.54%
2012 26.35% 10.81% 16.32% 21.06% 22.74% 56.19%
2013 30.27% 22.68% 27.34% 22.69% 20.03% 57.28%
2014 19.61% 2.81% 15.47% 24.99% 17.44% 57.57%
2015 33.52% 4.71% 9.78% 27.88% 15.41% 56.71%
2016 -5.67% 17.70% 9.52% 26.55% 16.87% 56.57%
2017 18.30% 18.47% 9.62% 27.73% 17.10% 55.17%
Average 10.25% 8.74% 8.57% 23.39% 19.69% 56.92%
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Appendix 3. Characteristics of dataset

Number of companies available in the dataset between 1998 and 2017

Average market values of companies between 1998 and 2017
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Appendix 4. Sector exposure, full dataset

The division of the full dataset’s companies on sectors. The division is based on Datastream’s

INDM variable.

Note that the division is on the number of companies in each sector and not market values.
The full dataset’s 1,183 companies are included.
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Appendix 5. Standard deviations of the strategies and benchmark
Value Momentum Simple combination Extended combination BechmarkStandard

deviations Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

1998-2017 23.40% 20.73% 19.91% 18.42% 22.93% 23.89% 22.58% 23.38% 17.85%
1998-2002 24.92% 18.40% 22.10% 18.81% 32.30% 32.83% 33.09% 33.73% 22.24%
2003-2007 14.90% 15.55% 19.72% 16.24% 16.29% 16.32% 19.50% 17.55% 13.05%
2008-2012 33.74% 30.67% 22.44% 23.37% 25.89% 28.17% 20.86% 24.63% 21.96%
2013-2017 14.11% 12.70% 12.57% 11.78% 12.41% 13.10% 12.60% 12.15% 10.46%
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Appendix 6. Components in the value portfolios
1998 2002

Company Market cap Weight Company Market cap Weight
Realdanmark 23,356.89 34% Norsk Hydro 81,154.80 28%
Tryg-Baltica Fors. 7,600.00 11% Volvo B 41,656.24 14%
Norske Skogindustrier 4,965.29 7% TDC 40,910.94 14%
SSAB A 4,725.59 7% Investor B 23,372.02 8%
FIH 3,642.30 5% Norske Skogindustrier 16,021.22 5%
NCL Holding 3,000.44 4% Fabege ’B’ 7,167.58 2%
Potagua ’B’ 1,818.70 3% SSAB A 6,454.76 2%
Asticus 1,746.44 3% Lundbergforetagen B 6,216.50 2%
Ejendomsselskabet Norden 1,691.55 2% Trelleborg B 5,293.81 2%
Linstow Dead 1,519.62 2% Ratos B 4,797.16 2%

2007 2012
Company Market cap Weight Company Market cap Weight
Danske Bank 143,254.80 13% DNB 117,786.73 14%
DNB 104,478.97 9% Skandinaviska Enskilda Banken A 100,916.19 12%
Svenska Handelsbanken A 98,620.55 9% Danske Bank 99,046.44 12%
Skandinaviska Enskilda Banken A 95,498.94 8% A P Moller Maersk B 90,197.69 11%
Norsk Hydro 88,775.81 8% Investor B 60,604.58 7%
Swedbank A 84,282.54 7% Norsk Hydro 56,729.93 7%
Investor B 54,008.61 5% Industrivarden A 23,588.36 3%
Svenska Cellulosa
Aktiebolaget SCA B 53,254.34 5% Melker Schorling 20,978.71 2%
Industrivarden A 25,217.78 2% Lundbergforetagen B 14,896.70 2%
Storebrand 24,630.73 2% Storebrand 12,490.81 1%

2017
Company Market cap Weight
Danske Bank 218,093.40 11%
DNB 185,641.32 10%
Skandinaviska Enskilda Banken A 159,436.23 8%
Svenska Handelsbanken A 158,652.60 8%
Investor B 131,060.25 7%
A P Moller Maersk B 112,274.90 6%
Norsk Hydro 88,019.03 5%
Yara International 75,421.59 4%
Melker Schorling 50,831.61 3%
Kinnevik B 46,750.92 2%
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Appendix 7. Components in the momentum portfolios
1998 2002

Company Market cap Weight Company Market cap Weight
Unidanmark 24,110.10 33% Equinor 120,578.70 41%

Netcom 7,668.30 10% Svenska Cellulosa
Aktiebolaget SCA B 49,144.06 17%

Tryg-Baltica Fors. 7,600.00 10% Swedish Match 18,109.08 6%
Group 4 Falck 5,925.00 8% SKF B 16,615.51 6%
Scandic Hotels 4,649.87 6% Axfood 7,669.53 3%
Radiometer B 2,604.18 4% Lundbergforetagen B 6,216.50 2%
Bergman & Beving 2,555.53 3% Billerudkorsnas 5,460.09 2%
Neg Micon Dead 1,988.70 3% Hufvudstaden A 4,916.46 2%
Mandator 1,932.20 3% Cardo 4,753.59 2%
Dsk.Traelastkompagni 1,928.65 3% Munters 4,043.43 1%

2007 2012
Company Market cap Weight Company Market cap Weight
Hennes & Mauritz B 229,865.08 12% Novo Nordisk ’B’ 415,859.30 22%
Novo Nordisk ’B’ 181,262.60 9% Svenska Handelsbanken A 127,053.78 7%
Volvo B 125,847.25 7% Volvo B 119,764.41 6%
Rec Silicon 119,941.63 6% Swedbank A 102,391.25 5%
Sandvik 106,913.26 6% Skandinaviska Enskilda Banken A 100,916.19 5%
Orkla 94,860.22 5% Danske Bank 99,046.44 5%
Vestas Windsystems 91,768.50 5% Yara International 79,996.43 4%
Norsk Hydro 88,775.81 5% Assa Abloy B 72,870.44 4%

Atlas Copco A 62,456.97 3% Svenska Cellulosa
Aktiebolaget SCA B 71,056.80 4%

Yara International 55,875.21 3% Coloplast B 56,303.98 3%
2017

Company Market cap Weight
Novo Nordisk ’B’ 639,992.60 20%
Danske Bank 218,093.40 7%
Telenor 211,440.00 7%
Volvo B 193,538.78 6%
Orsted 150,412.30 5%
Sandvik 133,515.70 4%
Investor B 131,060.25 4%
Hexagon B 105,464.29 3%
Dsv ’B’ 91,712.94 3%
Norsk Hydro 88,019.03 3%
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Appendix 8. Components in the simple combination portfolios

1998 2002
Company Market cap Weight Company Market cap Weight
Norsk Hydro 54,141.92 47% Hennes & Mauritz B 114,824.49 16%
Scania ’B’ 11,935.50 10% Ericsson B 110,040.93 15%
Saga Petroleum 9,982.27 9% Telia Company 85,007.41 12%
Netcom 7,668.30 7% Telenor 57,358.81 8%
Perstorp B 4,764.60 4% H Lundbeck 48,484.76 7%
Fokus Bank 4,545.80 4% Securitas B 38,563.63 5%
NCL Holding 3,000.44 3% Assa Abloy B 33,587.13 5%
Superfos 2,851.15 2% Tele2 B 24,607.25 3%
Inwear Group 1,691.25 1% Atlas Copco A 23,660.55 3%
North Media 1,610.00 1% Skandia Forsakrings 22,184.67 3%

2007 2012
Company Market cap Weight Company Market cap Weight
Hennes & Mauritz B 229,865.08 19% Novo Nordisk ’B’ 415,859.30 19%
Telenor 201,149.72 16% Hennes & Mauritz B 270,203.57 12%
Atlas Copco A 62,456.97 5% Telenor 182,543.34 8%
TDC 53,660.43 4% Ericsson B 164,853.66 7%
Assa Abloy B 36,768.61 3% Atlas Copco A 124,625.46 6%
Swedish Match 31,659.31 3% Sandvik 107,055.34 5%
Novozymes B 30,597.56 2% SKF B 56,582.61 3%
H Lundbeck 30,107.35 2% Coloplast B 56,303.98 3%
William Demant Holding 28,450.21 2% Scania ’B’ 47,607.12 2%
Petroleum Geo Services 24,898.42 2% Orkla 47,466.95 2%

2017
Company Market cap Weight
Novo Nordisk ’B’ 639,992.60 22%
Atlas Copco A 223,266.59 8%
Hennes & Mauritz B 214,090.02 7%
Assa Abloy B 133,903.65 5%
Ericsson B 119,724.06 4%
Coloplast B 97,019.94 3%
Novozymes B 85,326.63 3%
Christian Hansen Holding 74,298.81 3%
Genmab 74,157.00 3%
Pandora 70,317.13 2%
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Appendix 9. Components in the extended combination portfolios

1998 2002
Company Market cap Weight Company Market cap Weight
Ratin B 23,780.50 31% Hennes & Mauritz B 114,824.49 16%
Scania ’B’ 11,935.50 16% Ericsson B 110,040.93 16%
Netcom 7,668.30 10% Telia Company 85,007.41 12%
Group 4 Falck 5,925.00 8% Telenor 57,358.81 8%
Sophus Berendsen 4,159.10 5% H Lundbeck 48,484.76 7%
NCL Holding 3,000.44 4% Securitas B 38,563.63 6%
Mandator 1,932.20 3% Assa Abloy B 33,587.13 5%
Inwear Group 1,691.25 2% Tele2 B 24,607.25 4%
North Media 1,610.00 2% Investor B 23,372.02 3%
Reitan Narvesen 1,595.81 2% Skandia Forsakrings 22,184.67 3%

2007 2012
Company Market cap Weight Company Market cap Weight
Hennes & Mauritz B 229,865.08 18% Novo Nordisk ’B’ 415,859.30 19%
Novo Nordisk ’B’ 181,262.60 15% Hennes & Mauritz B 270,203.57 12%
Rec Silicon 119,941.63 10% Ericsson B 164,853.66 8%
Vestas Windsystems 91,768.50 7% Atlas Copco A 124,625.46 6%
Swedish Match 31,659.31 3% Volvo B 119,764.41 6%
Novozymes B 30,597.56 2% Sandvik 107,055.34 5%
H Lundbeck 30,107.35 2% Assa Abloy B 72,870.44 3%
William Demant Holding 28,450.21 2% SKF B 56,582.61 3%
FLSmidth And Co. 27,025.60 2% Coloplast B 56,303.98 3%
OMX 25,489.50 2% Scania ’B’ 47,607.12 2%

2017
Company Market cap Weight
Novo Nordisk ’B’ 639,992.60 23,6%
Atlas Copco A 223,266.59 8%
Hennes & Mauritz B 214,090.02 8%
Assa Abloy B 133,903.65 5%
Ericsson B 119,724.06 4%
Coloplast B 97,019.94 4%
DSV ’B’ 91,712.94 3%
Novozymes B 85,326.63 3%
Christian Hansen Holding 74,298.81 3%
Genmab 74,157.00 3%
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Appendix 10. Sharpe-, Sortino and Treynor ratios for the subperiods
Value Momentum Simple combi Extended combi Benchmark

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Sharpe ratios:
1998-2017 0.04 -0.11 0.58 0.67 0.68 0.54 0.81 0.59 0.36
1998-2002 -0.39 -0.65 -0.43 -0.34 0.23 0.03 0.35 -0.04 -0.36
2003-2007 1.07 1.03 1.89 2.14 1.23 1.15 1.37 1.27 1.71
2008-2012 -0.31 -0.56 0.28 -0.03 0.77 0.44 0.74 0.43 -0.07
2013-2017 0.69 0.58 1.28 2.21 1.23 1.54 1.52 2.09 1.39
Sortino ratios:
1998-2017 0.06 -0.15 0.99 1.11 1.21 0.93 1.47 1.02 0.54
1998-2002 -0.58 -0.89 -0.63 -0.54 0.42 0.05 0.67 -0.08 -0.53
2003-2007 2.39 2.04 5.08 5.14 2.25 2.00 2.83 2.30 4.15
2008-2012 -0.45 -0.77 0.43 -0.04 1.38 0.78 1.26 0.75 -0.10
2013-2017 1.18 1.01 2.49 4.90 2.26 3.18 3.10 4.51 2.63
Treynor ratios:
1998-2017 0.03 -0.08 0.71 0.58 0.48 0.36 0.75 0.41 0.06
1998-2002 -26.62 -2.02 -1.33 -0.49 0.22 0.03 0.36 -0.04 -0.08
2003-2007 1.22 0.85 -6.94 3.03 1.54 1.06 -15.88 1.19 0.22
2008-2012 -0.18 -0.37 0.21 -0.02 0.47 0.28 0.56 0.31 -0.02
2013-2017 0.68 0.64 -1.31 100.99 1.05 4.23 2.46 14.04 0.15
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Appendix 11. Alpha estimates and regression results for the subperi-
ods

Value Momentum Simple combi Extended combi
Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

Value
weighted

Equal
weighted

CAPM alpha:
(1998-2017) -0.86% -3.78% 10.30% 10.74% 13.13% 10.29% 16.15% 11.32%
Adjusted R

2 0.0466 0.0547 0.0216 0.0430 0.0643 0.0711 0.0373 0.0675
t-stat -0.1662 -0.8413 2.2043 2.5024 2.4709 1.8864 3.0069 2.1055
Three factor alpha:
(1998-2017) -4.76% -14.24% 0.44% -7.98% -3.44% -18.43% -1.34% -18.99%
Adjusted R

2 0.3934 0.2097 0.1156 0.2016 0.2744 0.2979 0.2118 0.3378
t-stat -1.0501 -2.8956 0.0920 -1.7576 -0.7033 -3.5339 -0.2639 -3.8405
Four factor model:
Alpha (1998-2017) -3.27% -16.57% -1.13% -10.46% -0.33% -20.39% 0.44% -21.03%
Adjusted R

2 0.4142 0.7743 0.1451 0.9133 0.3977 0.6234 0.2431 0.7161
t-stat -0.7302 -6.4180 -0.2434 -7.1151 -0.0732 -5.4255 0.0889 -6.6070
Alpha (1998-2002) -24.48% -24.84% -25.58% -19.89% -20.51% -30.96% -18.92% -28.93%
Adjusted R

2 0.4903 0.5599 0.3175 0.8083 0.5209 0.5946 0.4197 0.7100
t-stat -2.9334 -4.0518 -3.0035 -4.6720 -1.9121 -3.0585 -1.5508 -3.2474
Alpha (2003-2007) 9.14% -14.43% 14.64% -5.13% 14.22% -14.33% 15.53% -15.79%
Adjusted R

2 0.0294 0.7297 0.3056 0.9404 0.2565 0.6003 0.3356 0.6620
t-stat 1.0404 -2.8835 1.4576 -1.9954 1.6576 -2.2472 1.5949 -2.5233
Alpha (2008-2012) -3.12% -5.98% 1.56% -9.89% 2.92% 3.93% 4.07% -2.16%
Adjusted R

2 0.7232 0.9180 0.3391 0.9753 0.5915 0.8099 0.3996 0.8653
t-stat -0.2919 -0.9819 0.1390 -3.9483 0.2853 0.4411 0.4045 -0.3377
Alpha (2013-2017) 3.76% -3.91% 2.00% -4.81% 1.20% -10.97% 2.18% -6.33%
Adjusted R

2 0.4060 0.8270 0.3123 0.9435 0.3690 0.8206 0.3737 0.8630
t-stat 0.5728 -0.8723 0.3202 -2.0302 0.2042 -2.4078 0.3641 -1.6770
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Appendix 12. Annual average returns for Small-minus-Big factor

Yearly average returnsSMB strategy 1998-2017 1998-2002 2003-2007 2008-2012 2012-2017
Value-weighted -19.11% -25.12% -7.47% -28.55% -13.80%
Equal-weighted -25.20% -24.83% -16.96% -32.95% -25.27%
Benchmark 8.83% -3.68% 25.35% 0.85% 14.75%
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Appendix 13. Regression coefficients for the value-weighted portfolios

Regression coefficients for the value strategy (value-weighted portfolio)

Value strategy Alpha Beta SMB HML WML Adjusted R
2

CAPM 0.00 0.28 4.26%
(-0.17) (3.4)

Four factor model 0.00 0.23 -0.63 0.86 -0.27 41.42%
(-0.73) (3.47) (-6.81) (9.21) (-3.53)

Regression coefficients for the momentum strategy (value-weighted portfolio)

Momentum strategy Alpha Beta SMB HML WML Adjusted R
2

CAPM 0.01 0.16 1.74%
(2.2) (2.29)

Four factor model 0.00 0.24 -0.53 0.14 0.28 14.51%
(-0.24) (3.43) (-5.6) (1.49) (3.5)

Regression coefficients for the extended combination strategy (value-weighted portfolio)

Extended combination strategy Alpha Beta SMB HML WML Adjusted R
2

CAPM 0.01 0.24 3.32%
(3.01) (3.03)

Four factor model 0.00 0.19 -0.61 -0.29 -0.31 24.31%
(0.09) (2.63) (-6.04) (-2.87) (-3.72)

Regression coefficients for the simple combination strategy (value-weighted portfolio)

Simple combination strategy Alpha Beta SMB HML WML Adjusted R
2

CAPM 0.01 0.32 6.04%
(2.47) (4.04)

Four factor model 0.00 0.22 -0.72 -0.02 -0.55 39.77%
(-0.07) (3.34) (-7.86) (-0.18) (-7.26)

Regression coefficients for the simple combination strategy (equal-weighted portfolio)

Simple combination strategy Alpha Beta SMB HML WML Adjusted R
2

CAPM 0.01 0.36 0.07
(1.89) (4.26)

Four factor model -0.02 0.19 -0.45 -0.40 1.19 0.62
(-5.43) (3.55) (-5.19) (-3.77) (14.48)
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Appendix 14. Regression estimates for the extended combination port-
folios with changing threshold

Equal-weighted extended combination portfolio, MV threshold = DKK 0 million (no
threshold)

MV=0 Alpha Beta SMB HML WML Adjusted R
2

CAPM 0,00 0,33 0,06
(0,48) (4,17)

Four-Factor model -0,02 0,15 0,07 -0,66 1,33 0,67
(-5,71) (3,14) (0,95) (-6,94) (18,19)

Equal-weighted extended combination portfolio, MV threshold = DKK 1,000 million
MV=1000 Alpha Beta SMB HML WML Adjusted R

2

CAPM 0,01 0,33 0,06
(2,88) (4,11)

Four-Factor model -0,02 0,15 -0,34 -0,73 1,21 0,72
(-5,87) (3,4) (-4,7) (-8,09) (17,53)
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Appendix 15. Extended combination portfolio’s stock picks divided on
sectors

The extended combination portfolios’ stock picks throughout the full examination period. One

datapoint indicates that a stock in the given sector has been picked for the portfolio in one

month.

Extended combination portfolio’s market value divided on sectors as of December 2017

Market value December 2017 Pct.
Basic materials 0 0%
Consumer 179,187 11%
Consumer goods 96263 6%
Financials 57,101 3%
Industrials 982,855 59%
Oil and gas 0 0%
Technology 338,264 20%
Telecommunic 0 0%
Total 1,653,671 100%

Note that the financial sector is unnaturally low, as several financial services firms have
been removed from the dataset due to missing price-to-cash-flow ratios, as argued in section
3.2.1 on static data screening.
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