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ABSTRACT 

Previous research has confirmed the existence of a value premium in a wide array 

of markets and using this value stock anomaly has yielded superior performance. 

This thesis investigates if one could take advantage of the existence of a value 

premium to deploy a dynamic investment strategy on the Swedish stock market 

(OMXS30) with focus on minimizing risk to achieve higher risk-adjusted 

performance than the stock market index. The investment strategy implemented 

use Market-to-Book-Value to screen for both entry and exit signals and Modern 

Portfolio Theory, using the minimum-variance portfolio with short-selling 

constraints, to allocate assets within the portfolio. The investment strategy is 

evaluated using the Modigliani-Modigliani Risk-Adjusted Performance measure. 

Conclusions from the thesis are that the strategy does outperform the Swedish 

stock market index, both in terms of nominal return and risk-adjusted 

performance. The suboptimal behaviour of investors where they overreact to 

signals and unconsciously rely on heuristics is used to explain why this is 

possible. Market-to-Book-Value, using the first quartile as entry signal and third 

quartile as exit signal, is considered to be a successful key ratio to screen for 

value stocks.  

Keywords 
Behavioural Finance, Capital Asset Pricing Model, Contrarian, Efficient Market 

Hypothesis, Glamour stocks, Investment Strategy, Market-to-Book-Value, 

Minimum-Variance, Modern Portfolio Theory, Risk-adjusted performance, Stock 

screening, Value stocks  
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1. INTRODUCTION 

Stock investors have always been pursuing the best possible investments for their portfolios 

to gain superior returns at lowest possible risk. The ways to achieve this could certainly be as 

many as there are investors. One possible, long known, investment approach to pick out 

stocks is value investing which came into existence when Benjamin Graham taught the 

method at Columbia Business School, starting in 1928, and subsequently developed it with 

David Dodd through the book Security Analysis first released in 1934. Value investing in its 

basic structure relies on some form of fundamental analysis
1
 to find stocks that appear 

undervalued
2
 and then apply a buy and hold strategy

3
 to wait for the market to value the stock 

at, or closer to, its intrinsic value. Stocks that sell at discount compared to the market are 

called value stocks and the discount is measured in key ratios derived from the 

aforementioned fundamental analysis. The difference between intrinsic value and market 

value is called margin of safety and is in many cases an essential component when picking 

value stocks within a value investment strategy. The counterpart is called glamour stocks
4
 or 

growth stocks and their characteristics are presented in the table below: 

 Value stock Glamour stock 

Low Market-to-Book-value in relation to other High Market-to-Book-value in relation to other 

Low Price-to-Earnings ratio in relation to other High Price-to-Earnings ratio in relation to other 

Equity equal or more than debt Historically strong growth rate 

High net assets Strong projected growth rate 

Table 1 – Characteristics for Value and Glamour stocks, defined by authors. 

A value stock usually has high net assets which often are not reflected in the market price, 

thus giving a low Market-to-Book-Value. Another common characteristic is that price in 

relation to earnings is low. The contrary applies to glamour stocks and an example would be 

the dot-com bubble with companies that had close to zero assets and sometimes negative net 

assets (i.e. higher liabilities than assets) but high prices and consequently high Market-to-

Book-Values. Glamour stocks have strong growth rate and strong projected growth rate 

which investors try to gain profit from by following the momentum of these stocks.

                                                 
1
 Fundamental analysis aims to find out the true value of the stock by looking at financial data. (Hirschey & Nofsinger, 2008) 

2
 An undervalued stock is a stock priced below its intrinsic economic value, i.e. value stock. (Hirschey & Nofsinger, 2008) 

3
 Buy and hold strategy is a, perhaps naive, strategy in which an investor purchases a security and then holds it in its portfolio 

without selling it. (Evans, 1968) 
4
 Glamour stocks are stocks of companies that are expected to have above average rates of growth. (Hirschey & Nofsinger, 

2008) 
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This thesis will take its starting-point in these thoughts, primarily developed by Graham, and 

investigate if there could be a way to outperform the Swedish stock market index by applying 

a relatively easy to use strategy based on publicly available financial data. Established 

financial theories such as the Efficient Market Hypothesis and the Capital Asset Pricing 

Model argue that a simple analysis should not be sufficient to give the investor superior 

returns since the market already have discounted all publicly available information into the 

stock price, thus making it impossible to outperform the market over a longer period of time.  

Earlier studies of the US markets (Fama & French, 1992; Lakonishok, Shleifer & Vishny, 

1994; Fama & French, 1996; Chan & Lakonishok, 2004; He, Lee & Wei, 2010) have shown 

that value stocks, on average, have higher returns than glamour stocks, Davis, Fama and 

French (2000) even found that this is true for the time period 1929-1997. The value premium 

has also been observed on equity markets outside of the US, for instance, Chan, Hamao and 

Lakonishok (1991) studied the Japanese market and found a significant relationship between 

variables associated with a value premium and expected returns. Capaul, Rowley and Sharpe 

(1993, p.27) examined six countries and found that “value stocks outperformed growth stocks 

on average in each country during the period studied, both absolutely and after adjustment 

for risk”.  

 

Figure 1 – Average annual return for the period 1975-1995. Adapted from Fama and French (1998,  p.1980) 
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This is further supported by Fama and French (1998) in their article “Value versus Growth: 

The International Evidence” which found that value stocks outperformed glamour stocks in 

twelve of the thirteen major markets studied (see figure 1 for a sample showing average 

annual return for the period 1975-1995). It is clear that the empirical findings documents 

extensive evidence that there is a value premium in the market, i.e. value stocks outperform 

glamour stocks in the long run, but the explanation to why this is differ among various 

studies (Sharma, Hur & Lee, 2008). Proponents of the well established Efficient Market 

Hypothesis argue that the higher returns of value strategies are attributed to their increased 

risk (Fama & French, 1992) while proponents of Behavioural Finance
5
 believe that value 

stocks are not fundamentally riskier than glamour stocks. They suggest that the reason for the 

value premium is that the typical investor have behavioural traits where they overbid the 

glamour stocks while pricing the value stocks below their true economic value and that there 

are agency costs for professional investment management that makes them tilt their portfolios 

towards glamour stocks to live up to the short-term return goals (Lakonishok, Shleifer & 

Vishny, 1994; Chan & Lakonishok, 2004). 

  

                                                 
5
 Behavioural Finance is the study of the influence of psychology on the behaviour of financial practitioners and the subsequent 

effect on markets. (Sewell, 2010) 
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1.1 Objective 
This thesis will investigate if stocks that could be considered value stocks exist on the 

Swedish Market and if there is a possibility to take advantage of the potential existence of 

these to create a strategy that outperforms the market. To find these value stocks a framework 

will be built to identify them (screening process) and the input to this framework will be 

publicly available financial data. By identifying the stocks and categorizing those as value 

stocks a portfolio can be constructed where these stocks are put in a long position. Modern 

portfolio theory will be used to identify the composition of this portfolio with focus on 

minimizing risk and Modigliani-Modigliani Risk-Adjusted Performance (M
2
)
6
 will be used as 

a measurement to evaluate the portfolio performance relative to the market. The objective of 

this thesis is therefore to construct a minimum-variance value investing strategy. 

Previous studies, as mentioned above, have primarily looked at value stocks versus glamour 

stocks in terms of return and why there exists a value premium on the market; this thesis will 

look at creating a value investing strategy and evaluate its return compared to market return, 

this approach should give a greater contribution towards applied finance and could aid 

investors on all levels. 

1.2 Research Question 
Considering the above stated objective and discussion this thesis will have its focus on one 

main research question followed by a series of underlying sub-questions to help aid and 

explain the main research question. 

1.2.1 Main research question 

Can a value investing strategy with focus on minimizing risk yield higher risk-adjusted 

performance than the Swedish stock market index? 

                                                 
6
 Modigliani-Modigliani risk-adjusted performance is a way of measuring the performance of any managed portfolio, adjusted for 

risk, against that of a relevant market portfolio. (Modigliani & Modigliani, 1997) 
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1.2.2 Sub-questions 

To increase understanding of the main research question it is important that the views of why 

a value premium exists on the market are presented and that raises the question: 

 If a value investing strategy can yield a higher risk-adjusted performance than the 

market, why is it possible? 

Furthermore, the process of screening for value stocks is of outmost importance for the value 

investing strategy to work; therefore it is central to see if a financial key ratio can be used to 

find possible value stocks: 

 Can Market-to-Book-Value (MTBV) be used to screen for value stocks in order to get 

a higher risk-adjusted performance for the portfolio than the Swedish stock market 

index? 

Connected to the previous questions is the process of exit screening, while earlier studies 

primarily rely on time horizons (holding periods) for the portfolios, this study instead take a 

dynamic approach
7
 and relies on using the financial key ratio to determine when the stocks 

are not longer eligible for the portfolio: 

 How should Market-to-Book-Value (MTBV) be used as an exit-signal for the stocks 

that are a part of the Minimum-Variance Portfolio? 

The main research question together with the supporting sub-questions provides a solid 

foundation to fulfil the purpose of this thesis and should provide as much clarity as needed to 

see if a value investing strategy with focus on minimizing risk can yield higher risk-adjusted 

performance than the Swedish stock market index. 

                                                 
7
 Dynamic approach within this study refers to how the portfolio rebalancing is not defined by static time frames but instead is 

relying on the key ratio, MTBV, to create entry and exit signals that are changing over time.  
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1.3 Limitations 
This thesis is subject to certain limitations regarding time period, sample size and transaction 

costs, these will be discussed below along with a discussion regarding possible data-snooping 

problems. 

The time period of this study is 1991-2011, although data has been collected from 1990 to 

enable the first in-sample period for portfolio 1 starting 1991. This time frame is chosen since 

high quality data can be obtained for the whole span. The time frame is not linked to any 

particular event to prevent bias in time frame selection. 

The data sample for this study consists of the stocks that are in OMX Stockholm 30 

(OMXS30) which is a capitalization-weighted index that consists of the 30 most traded 

stocks on the Stockholm Stock Exchange. This choice is done to keep as high data quality as 

possible and to avoid survivorship bias
8
. All the stocks in the study are quoted in Swedish 

crowns and are therefore not subject to fluctuations in exchange rate. 

Transaction costs, such as brokerage fees and taxes, are not calculated within this study.  

A problem with using historical data is that one could be relying on chance observations as an 

indication of how the future will turn out. These kind of misleading patterns tend to emerge 

in historical financial data even if it just looks like random numbers. The problem, known as 

data snooping, is that, given enough time, patterns in historical financial data can be found 

that can be exploited by a set of trading rules that would have provided superior returns for 

the time studied. (Hirschey & Nofsinger, 2008) Therefore it is important to state that even if 

the results of a study show superior returns, it is no indication that it will work on any future 

data. This study will simply show statistical findings based on the historical financial data 

from the data sample, any pattern that emerges has no guarantee to repeat itself in the future 

as markets may change behaviour or the patterns found may be by chance or random. As 

Malkiel (2003, p.70) states “we also need to keep in mind that the results of published 

studies, even those done over decades, may still be time-dependent and ask whether the 

return patterns of academic studies can actually be generated with real money”. 

  

                                                 
8
 Survivorship bias is when companies that either has failed or does no longer exist (e.g. merger or acquisition) tend to be 

excluded from research, thus distorting the results. 



7 (51) 

 

1.4 Disposition 

 

Figure 2 – Disposition of this thesis. 

Chapter one gives an introduction to the topic and presents the objective of the thesis along 

with the main research question and sub-questions. Chapter two presents the theoretical 

framework that may explain the existence of a value premium and also gives the reader a 

basic understanding of important theories within financial economics. Chapter three presents 

the components of the investment strategy that this thesis is built upon and elaborates on the 

process of the strategy. Chapter four presents and discusses the method that uses the 

components presented in Chapter three. Chapter five presents the data of the study which is 

then analysed in Chapter six, integrating the theories from Chapter two. In Chapter seven the 

conclusions for the study are drawn based on the main research question along with the sub-

questions which is followed by a discussion of the study and its results in Chapter eight.  
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2. THEORETICAL FRAMEWORK 

The theoretical foundation of this thesis is built mainly on articles, journals and books; 

although „working papers‟ have also been used when needed. Since there is a vast amount of 

material being produced within the subject of this thesis it is a possibility that important 

research gets overlooked and missed. Therefore original sources have been used as much as 

possible and the referenced research is in most cases from highly regarded authors within the 

financial field that are published in acknowledged academic journals. The theoretical 

foundation of this thesis is therefore assumed to be of high quality, however with the 

objection that important work can have passed unnoticed. 

Looking at earlier research it is clear that a value premium exist on the market and that, on 

average, value stocks outperform glamour stocks. Most of the research has been done on US 

equity markets but the value premium is also present on several other equity markets around 

the world. (Chan & Lakonishok, 2004) Results obtained by Capaul, Rowley and Sharpe 

(1993) suggest the existence of a significant value premium in the six countries that were 

subject to their study. This is also supported by Fama and French (1998) that find that “value 

stocks have higher returns than growth stocks in markets around the world” from their study 

of thirteen countries that ranges for the time period 1975-1995. Furthermore, Arshanapalli, 

Coggin and Doukas (1998) documents in their study of 18 countries that value stocks 

outperform glamour stocks on average, both absolutely and after adjusting for risk. It is clear 

that a value premium is present on the market from the earlier studies but the reason to why, 

is a subject of debate between researchers within financial economics. The purpose of this 

section is to give the reader a basic understanding of the Efficient Market Hypothesis and the 

field of Behavioural Finance and also present the different explanations they have to the 

existence of a value premium on the market. The Capital Asset Pricing Model and variants of 

it will also be presented since it is central to understanding asset pricing and the importance 

of measuring risk. 
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2.1 Efficient Market Hypothesis 
In this section the Efficient Market Hypothesis will be reviewed and presented, the 

reason for including it in this thesis is because it is one of the most used and 

widespread theories within financial economics and in its basic form the existence of 

value stocks should not be possible. The critique of the Efficient Market Hypothesis in 

form of Behavioural Finance will be presented later on in the following section. 

The field of financial economics started to become aware of the existence of an efficient 

market when M. G. Kendall (1953) did a statistical study that tried to find cyclical patterns in 

share prices over time. Instead of finding these, expected, recurring patterns the study found 

that share prices follow a random walk
9
. From these and related findings the Efficient Market 

Hypothesis was developed and it has since then become one of the most deeply rooted 

financial theories that has played a fundamental role in trying to explain how the market 

works and how the prices for securities are set. Jensen (1978, p.1) even stated that “there is 

no other proposition in economics which has more solid empirical evidence supporting it 

than the Efficient Market Hypothesis”. 

Fama (1970, p.383) defines an efficient market as a market where “security prices at any 

point in time „fully reflect‟ all available information”; this is the so called null state of the 

model and should not be expected to describe real-world behaviour of the price formation 

process. To be able to test and pinpoint at what level of information the hypothesis breaks 

down, Fama (1970) introduced three levels of market efficiency.  

Weak form of market efficiency 

Share prices reflect all information already contained in historical share prices, i.e. investors 

would not be able to earn above market returns by buying or selling stocks on the basis that 

they should continue to rise or fall on price momentum, only return as a result of the random 

walk could be expected. (Hirschey & Nofsinger, 2008) 

Semi-strong form of market efficiency 

Share prices reflect all, publicly available, information, i.e. only investors with privileged 

access to important information (insider information) have the possibility to consistently 

realize positive excess rates of return; the investors should base their prediction about future 

                                                 
9
 Random Walk is a statistical term which means that the change in a stochastic variable is completely random; this means that 

it is not possible to use previous values of the variable to predict future ones. (Hirschey & Nofsinger, 2008) 
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prices on the best possible forecast about the stocks long run value. (Hirschey & Nofsinger, 

2008) 

Strong form of market efficiency 

Share prices reflect all available information (including information that is not publicly 

available), i.e. no investor would have the possibility to make abnormally high profits. The 

strong form of market efficiency “is probably best viewed as a benchmark against which the 

importance of deviations from market efficiency can be judged” (Fama, 1970, p.414) and 

should not be viewed as an exact description of real-world market behaviour. (Hirschey & 

Nofsinger, 2008) 

Further the Efficient Market Hypothesis rests on three arguments concerning investor 

rationality, which rely on progressively weaker assumptions. (Shleifer, 2000) 

1. Investors are assumed to be rational and therefore they will value securities at their 

true economic value. 

2. To the extent that irrational investors exist, their trades will cancel each other out and 

not affect price levels since they are random. 

3. If irrational investors exist that act similar (herd behaviour) it will create arbitrage
10

 

opportunities that rational investors will use and this will eliminate their influence on 

price levels. 

It is important to note that within an efficient market there is a perfectly competitive 

securities market where both the buyer and seller share and have the same set of information. 

The characteristics of such a securities market are as follows: (Hirschey & Nofsinger, 2008) 

 New information arrives at the marketplace in an independent and random fashion. 

 Current stock prices reflect all relevant risk and return information. 

 Investors rapidly adjust stock prices to reflect unexpected new information. 

Based on the definition of an efficient market and the rationality of an investor acting in a 

perfectly competitive securities market it is clear that the existence of a value premium 

should not be possible according to the Efficient Market Hypothesis since the market at all 

times will value the securities at their true economic value based on the current available 

information. This also implies that an investor will not be able to gain excess risk-adjusted 

                                                 
10

 Arbitrage is the simultaneous purchase and sale of the same, or essentially similar, security in two different markets at 

advantageously different prices. (Alexander, Sharpe & Bailey, 2001) 
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return above the market portfolio
11

 using any kind of active investing strategy and would 

therefore be better off holding the market portfolio passively (Shleifer, 2000). Klarman 

(1991, p.110) even states that “value investing is, in effect, predicated on the proposition that 

the efficient market hypothesis is frequently wrong” and continues “if all securities at some 

future date become fairly and efficiently priced, value investors will have nothing to do”. In 

spite of this, attempts have been made to explain the existence of value stocks within the 

concept of the efficient market hypothesis, the main explanation presented by Fama and 

French (1992) is that stocks which can be classified as value stocks are riskier and therefore 

command a higher risk-premium. This risk-based explanation is confirmed by Liew and 

Vassalou (2000) who finds it plausible and likely from the results of their study containing 

ten developed markets. A further test of the risk-based explanation was done by Davis, Fama 

and French (2000) for the time period 1929-1997 on the U.S. stock market. Applying a three-

factor risk model
12

 they find it to be the best possible explanation for the existence of a value-

premium in the market, producing no evidence against the risk model‟s prediction for the 68-

year sample period. 

2.2 Behavioural Finance 
In this section the field of Behavioural Finance will be reviewed and presented, the 

reason for including it in this thesis is because it can be seen as the counterpart and 

critique of the Efficient Market Hypothesis. It pays attention to behavioural factors of 

the financial practitioners and assumes bounded rationality
13

 instead of rational 

choice
14

. 

The mainstream opinion within the field of financial economics has been that the financial 

practitioners are behaving rationally, within an efficient market, when making financial 

decisions. Researchers within psychology started to question this and argued that in practice 

it is impossible for normal people to take very well reasoned decisions that are based on all 

                                                 
11

 Market portfolio is an efficient portfolio, reflecting an appropriate trade-off between risk and expected rate of return, consisting 

of a weighted sum of all assets in the market (Hirschey & Nofsinger, 2008). Usually a broad stock market index such as the 

MSCI country indexes is used as a proxy for the market portfolio. 
12

 The Fama-French three-factor model says that the expected return on a portfolio in excess of the risk-free rate is explained 

by the sensitivity of its return to three factors: (1) the excess return on a broad market portfolio; (2) the difference between the 

return on a portfolio of small stocks and the return on a portfolio of large stocks; (3) the difference between the return on a 

portfolio of high-book-to-market stocks and the return on a portfolio of low-book-to-market stocks. (Fama & French, 1996) 
13

 Bounded rationality maintains that decision makers are intendedly rational, but because of human cognitive and emotional 

architecture and information and time constraints, they sometimes fail, occasionally in important decisions. (Jones, 1999) 
14

 Rational choice implies that financial practitioners make choices that are consistent and according to their own self-interest, 

they will not regret their decisions, unless, in a situation of uncertainty, new information comes along after the decision has 

been made. (Hirschey & Nofsinger, 2008) 
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available information, thus the market is not fully efficient. The researchers within 

Behavioural Finance argue that, instead of using all available information to make decisions, 

financial practitioners use heuristics
15

 to make decisions in difficult choice situations. These 

heuristics may be unrefined resulting in that clear profit opportunities are missed repeatedly 

by the financial practitioners, thus they are also failing to learn from their mistakes. (Hirschey 

& Nofsinger, 2008) 

Sewell (2010, p.1) defines Behavioural Finance as “the study of the influence of psychology 

on the behaviour of financial practitioners and the subsequent effect on markets” and the 

field is of interest because it can “help explain why and how markets might be inefficient”. A 

lot of the research within the field has been focused on finding deviations from rational 

choice theory and the Efficient Market Hypothesis showing that the market is not efficient. 

One of the strongest building blocks of Behavioural Finance is Kahneman and Tversky‟s 

(1979) paper “Prospect Theory: An Analysis of Decision under Risk”. In the paper they 

present a critique against the normative expected utility theory as a model of decision making 

under risk, and develops an alternative model, called Prospect Theory. Prospect Theory is 

defined by Hirschey and Nofsinger (2008, p.212) as a “positive description of how people 

frame and value a decision involving financial uncertainty” and in developing the utility 

function for Prospect Theory Kahneman & Tversky (1979) could notice, from their empirics, 

effects that are inconsistent with the expected utility theory. 

 Certainty effect - people underweight outcomes that are merely probable in 

comparison with outcomes that are obtained with certainty. This contributes to risk 

aversion in choices involving sure gains and to risk seeking in choices involving sure 

losses. (Kahneman and Tversky, 1979) 

 Isolation effect - people generally discard components that are shared by all prospects 

under consideration. This leads to inconsistent preferences when the same choice is 

presented in different forms. (Kahneman and Tversky, 1979) 

The utility function of Prospect Theory assigns value to gains and losses instead of final 

wealth and the probabilities are replaced by decision weights (later developed to be 

cumulative rather than separable decision weights in their developed Cumulative Prospect 

Theory (Kahneman & Tversky, 1992) to get a function that is closer to describing the reality. 

                                                 
15

 Heuristics is mental shortcuts used by the brain to make quicker decisions and choices when the outcome is uncertain. 

(Hirschey & Nofsinger, 2008) 
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What they concluded and confirmed by experiment was a distinct fourfold pattern of risk 

attitudes that showed clearly that financial practitioners not seem to be as rational as assumed 

within the boundaries of the Efficient Market Hypothesis: 

 Gains of moderate to high probability and losses of low probability → Risk aversion. 

(Sewell, 2010) 

 Gains of low probability and losses of moderate to high probability → Risk seeking. 

(Sewell, 2010) 

Several researchers have used Behavioural Finance to explain the existence of value stocks 

and why they give superior returns in comparison to glamour stocks. Lakonishok, Shleifer 

and Vishny (1994) conclude that value investing strategies have outperformed glamour 

strategies over the period of their study, 1968-1990. They believe that value stocks are not 

fundamentally riskier than glamour stocks, as Efficient Market Hypothesis researchers argue, 

but that value strategies give higher returns because they exploit the suboptimal behaviour of 

the typical investor. The suboptimal behaviour is a systematic pattern of errors in 

expectations where investors expectations of future growth seem to be closely tied to the 

stocks past performance even if the random walk states that it is not possible to use previous 

values of the stock to predict future ones. This is further supported and built upon as a 

overreaction hypothesis where the market will overreact to stocks that have a prolonged 

record of good performance (glamour stocks), which leads to that the prices of these stocks 

tend to be too high relative to the true economic value of them and the return that they will 

actually deliver in the future (Barberis, Shleifer & Vishny, 1998). The overreaction effect can 

also lead to that investors overreact to the lack of growth opportunities for value stocks and 

therefore do not find them as attractive as glamour stocks for investing (He, Lee & Wei, 

2010). He, Lee and Wei (2010) also find evidence that there might be behavioural differences 

between traders in growth and value options adding their support to the overreaction 

hypothesis for the cause of the value stock effect. Although Lo and MacKinlay (1990, p.201) 

find that “less than 50 percent of the expected profits from a contrarian investment rule may 

be attributed to overreaction” suggesting that overreaction does not give the full explanation 

to the anomaly.  

Another explanation Lakonishok, Shleifer and Vishny (1994) give is that investors, especially 

institutional ones, have a tendency to tilt their portfolios towards glamour stocks to live up to 

the short-term return goals that they are operating under and they also conclude that this 
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might be one of the reasons that institutional investors in many cases (Lakonishok, Shleifer 

and Vishny, 1992) show inferior performance compared to their benchmark index. Chan and 

Lakonishok (2004, p.85) continue to find support that the value premium is a result of 

“characteristics of investor behaviour and on the agency costs of delegated investment 

management” implying that the investors both have behavioural traits where they overbid the 

glamour stocks while pricing the value stocks below their true economic value and that the 

incentives for institutional investors to hold glamour stocks instead of value stocks are too 

large and therefore they will ignore value stocks. 

2.3 Capital Asset Pricing Model 
In this section the Capital Asset Pricing Model (CAPM), and variants of it, will be 

briefly presented and reviewed. The reason for including it in this thesis is because it is 

widely used within finance both in research and application and it suggests that a value 

premium could only be the result of value stocks having higher risk. 

Portfolio theory originally developed by Markowitz (1952) considers how an optimizing 

investor would behave, the Capital Asset Pricing Model is concerned with the economic 

equilibrium that would be if all investors optimize in the way Markowitz proposed 

(Markowitz, 1991). The CAPM is a method for predicting how expected investment returns 

are determined and how investment returns are generated in an efficient capital market 

(Hirschey & Nofsinger, 2008). The CAPM is built around a number of, quite restrictive, 

underlying assumptions: 

 Investors are risk averse and utility-maximizing. 

 Investors care only about mean and variance. 

 Investors have single-period horizon. 

 Investors have homogeneous expectations. 

 Perfect markets: 

o Investors cannot affect prices. 

o There are no taxes. 

o There are no transaction costs. 

o Unlimited borrowing and lending is possible at risk-free rate. 
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For real world application all of these criteria will clearly not be met, still the model can be 

useful as a method of predicting required returns for assets (Hirschey & Nofsinger, 2008). 

The model, in its basic and most applied form developed by Sharpe (1964), Lintner (1965) 

and Mossin (1966), measures the risk of a project by the beta
16

 of the cash flows with respect 

to the return of the market portfolio where the relation between required expected return and 

beta is linear (Jagannathan & Wang, 1996). The formula derived from the CAPM makes use 

of the relationship between the security market line
17

 and the expected return and beta. The 

CAPM formula gives the expected return of a capital asset: 

                       

Equation 1 – CAPM formula. Hirschey and Nofsinger (2008) 

Where: 

   
          

       
 

Equation 2 – Beta formula. Hirschey and Nofsinger (2008) 

This shows that beta is the only measurement of risk in the CAPM, the higher beta-value an 

individual asset has the more risky it is and it will add more risk to the investors overall 

portfolio. It is the covariance between the individual asset and the market portfolio that is 

important in the CAPM and not the total risk of the individual asset (as measured by variance 

or standard deviation).  By forming a portfolio the investor can eliminate a large part of the 

total risk by diversifying away unsystematic risk
18

 and the excess risk left that cannot be 

diversified demands compensation in form of a higher expected rate of return. This will be 

discussed in greater detail under the Modern Portfolio Theory section. 

With the logic of the CAPM it is clear that if value stocks do have higher return than glamour 

stocks, which a lot of earlier research points at, this would be explained by value stocks being 

riskier (higher beta) than glamour stocks. Earlier research, within Behavioural Finance 

(Daniel & Titman, 1997; Chan & Lakonishok, 2004), have shown that “common measures of 

risk do not support the argument that the return differential is a result of the higher riskiness 

                                                 
16

 Beta (β) shows the sensitivity of a security’s returns to the systematic market risk factor and can be viewed as a measure of 

relative systematic risk (return volatility tied to the overall market, non-diversifiable risk) where β=1 is the risk of the overall 

market and a security with β=2 have twice the systematic risk of the overall market and β=0.5 have half the systematic risk of 

the market. (Hirschey & Nofsinger, 2008) 
17

 Security market line (SML) shows the linear risk-return trade-off for individual stocks. (Hirschey & Nofsinger, 2008) 
18

 Unsystematic risk is return volatility specific to an individual company, also called diversifiable risk. (Hirschey & Nofsinger, 

2008) 



16 (51) 

 

of value stocks” (Chan & Lakonishok, 2004, p.71) indicating that the CAPM might not be as 

empirically solid as its widespread use within the financial community suggests. To deal with 

these empirical problems of the CAPM, proponents of the Efficient Market Hypothesis have 

developed extended asset pricing models to be able to consider more types of risk than beta, 

thus trying to give a more realistic description of reality and explain the existence of 

anomalies like the value premium. Fama and French (1992) included two additional risk-

factors in their Three-Factor Model, the difference between the return on a portfolio of small 

stocks and the return on a portfolio of large stocks (SMB
19

) and the difference between the 

return on a portfolio of high-book-to-market stocks and the return on a portfolio of low-book-

to-market stocks (HML
20

). They found the model to better describe asset pricing and 

conclude that beta alone, as a measure of relative risk, cannot explain the value premium 

anomaly while the Three-Factor Model is able to explain the added risk of holding value 

stocks instead of glamour stocks. (Fama & French, 1996) More recent extensions of the 

CAPM, to better explain the anomalies, are provided by Maio and Santa-Clara (2011). They 

developed a three-factor intertemporal CAPM (denoted as (C)ICAPM), building on the work 

of Merton‟s (1973) intertemporal CAPM. The factors in the (C)ICAPM are the market equity 

premium, market factor scaled by the lagged state variable and the intertemporal risk factor 

(hedging factor), both factors are based on short-term interest rate as state variable. They find 

their model to outperform the Fama-French Three Factor Model in pricing and the reason that 

value stocks have higher expected returns than glamour stocks is because value stocks have 

higher exposure to changes in the short-term interest rate. One possible reason to this could 

be that value firms are worse off financially and are therefore more sensitive to rises in short-

term interest rates because it constrains their access to external financing. (Maio & Santa-

Clara, 2011)  

The problem with these alterations of CAPM is that there is no theory to explain why the 

added factors should be priced, Fama (1991) states that just about any factor could be used by 

researchers as an ad hoc solution to make it work with the empirics. This makes it hard to 

find convincing explanations, with new variations of the CAPM, to the anomalies that has 

been found within the Efficient Market Hypothesis using the CAPM. (Hwang & Rubesam, 

2008) 

  

                                                 
19

 Small Minus Big 
20

 High Minus Low 
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3. INVESTMENT STRATEGY 

This section will present investment strategies which is a financial term for a set of 

rules or behavioural guidelines that an investor can choose to follow, partially to zero 

out the influence of human rationality. Contrarian investment strategy is one strategy 

which exploits the supposed behaviour proposed by „Overreaction Hypothesis‟ and it is 

strongly related to this thesis‟ investment strategy. Screening, Modern Portfolio Theory 

and Modigliani-Modigliani Risk-Adjusted Performance will also be presented in this 

section as it is an integral part of the study. 

Although the name „Contrarian investment‟ suggests that financial practitioners make their 

investment decisions on the sole basis of doing the opposite of the majority; this is not the 

case. It is their strict strategies that make their patterns of buy and sell to be, in many cases, 

the opposite of the majority (Lakonishok, Shleifer & Vishny, 1994; Hirschey & Nofsinger, 

2008). Contrarian investment strategy is an investment style that contradicts the majorities‟ 

behaviour on the market and involves buying securities that perform poorly and sell them 

when they perform well. This means buying stocks in companies that is undervalued due to 

market overreaction from, for example, negative news or events that have an exaggerated 

negative effect on the stock price. Given time, the stock will recuperate and eventually 

outperform the market. The opposite will happen to stocks that are overvalued due to recent 

positive news or events and corollary has exaggerated positive implication on the stock price 

which will lead to a subsequent period with a decrease in price. (Mun, Vasconcellos & Kish, 

2001) Lo and MacKinlay (1990) confirms this in their research where they find that the 

overreaction of news and events creates a kind of „momentum‟ and pulls the price away from 

the stocks fundamental value. The strategy is based on the research by De Bondt and Thaler 

(1985, 1987) which states that the behavioural of market participants are irrational. As 

explained above, this irrational behaviour causes overreactions by these participants and once 

the temporary under- or overvaluation is perceived by others, these can exploit the anomaly 

and earn money on what De Bondt and Thaler call a „systematic reversal‟.   

Recent research has criticized contrarian investment strategy for producing lower return than 

published in earlier research (Mun, Vasconcellos & Kish, 2000) and that the anomaly only 

occurs in January with larger firms due to the January effect (Pettengill and Jordan, 1990). 
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Lakonishok, Shleifer and Vishny (1994) affirm that research has a limited geographic 

spectrum with most research done in U.S. and Japan. 

3.1 Screening 
Screening, or stock screening, is an area with little academic research but with high 

pertinence to financial markets and other financial forums. Research regarding this area 

focuses on several key ratios which are of high relevance to render a qualified screening 

process. However, the concept of stock screening is rather simple; the idea being that stocks 

are identified with different criteria and if the stocks meet these criteria they qualify for the 

portfolio. Some criterion is less complicated both to the extent of access relevant information 

and calculation (e.g. key ratios relating to market capitalization) compared to other (e.g. 

„Asset Growth Measure‟ [Cooper, Gulen & Schill, 2008]). The difficult part is identifying 

valid criteria for this fundamental analysis of stocks. Stock screening is an important process 

in building a portfolio (see Figure 5) and criteria to be met are usually drawn from previous 

experience or research. 

Regardless to which extent a criterion might help in deducing whether to buy (long position) 

an undervalued and future lucrative stock for the value investing strategy there are too many 

factors for investors or even computerized screening processes to consider giving a flawless 

screening process. Add to this, all the intangible information and irrational human behaviour, 

and the screening process could be considered more „artistic‟ than scientific. Nonetheless, 

findings in recent years show that usage of screening processes, e.g. low P/E-ratio (indicating 

undervaluation by market), to identify market anomalies such as value stocks do indeed give 

an excess risk-adjusted return and outperform the market (Tam, Kiang & Chi, 1991). 
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3.2 Modern Portfolio Theory 
To understand the concept of Modern Portfolio Theory, initially developed by Markowitz 

(1952, 1959), it is important to grasp the basic principles that led Markowitz to develop the 

theory. No financial practitioner can know with certainty what future return different 

securities will give, if it did the rational thing to do would be to only invest in the one with 

the highest future return. Due to the fact that future returns are not certain the financial 

practitioner has to deal with the uncertainty of investing and this is done by diversification, 

i.e. investing in a variety of assets. The financial practitioner would therefore not only be 

interested in expected future return but also the risk level of its investments and more 

precisely the risk and return level of the portfolio as a whole. (Markowitz, 1991) Modern 

Portfolio Theory therefore considers how an investor would behave that seeks to optimize its 

investment portfolio
21

. The optimal portfolio in this case is one that either has the highest 

expected return
22

 for a given level of risk
23

, or the comparable, lowest level of risk for a given 

expected return. These possible optimal portfolios together form what is called the efficient 

frontier which is a part of the investment envelope (see figure 3). 

                                                 
21

 An investment portfolio is a collection of risky assets that together provide an investor with an attractive trade-off between risk 

and return. (Hirschey & Nofsinger, 2008) 
22

 Expected return is the anticipated profit, for a security or a portfolio, over some future holding period. (Hirschey & Nofsinger, 

2008) 
23

 Risk is the dispersion of returns, usually measured by standard deviation (σ) or variance (σ
2
). (Hirschey & Nofsinger, 2008) 

Figure 3 – Investment Envelope. Benninga (2008, p.263) 
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A feasible portfolio is a portfolio which proportions of assets sum to one, these portfolios 

could include both long and short positions when no restrictions to the model are applied. The 

feasible portfolios on the investment envelope are the ones which for a given expected return 

have the minimum risk and the portfolios on the efficient frontier are the ones that maximize 

expected return given the risk level. (Benninga, 2008) By constructing a portfolio that is on 

the efficient frontier the financial practitioner would maximize its utility according to its 

preference for return or risk level, this is based on that the financial practitioner is risk-

averse
24

 (Hirschey & Nofsinger, 2008). Another important assumption of the model is that 

the probability distribution of possible returns for a future particular holding period can be 

estimated by the financial practitioner, this is normally done by using mean historical returns 

or applying an asset pricing model such as CAPM. It is important to note that Modern 

Portfolio Theory is a normative theory describing how the financial practitioner should act in 

composing its portfolio and is thus not necessarily followed (Focardi & Fabozzi, 2004).  

3.2.1 Portfolio optimization 

The portfolio optimization process using Modern Portfolio Theory can be divided into a 

number of steps (see figure 4). 

 

Figure 4 – The MPT Investment Process. Adapted from Fabozzi, Gupta & Markowitz (2002, p.8) 

Firstly, the Expected Return Model is the input of historical return data to predict future 

returns for the asset; this is normally done, as previously mentioned, by using mean historical 

returns or applying an asset pricing model such as CAPM. Secondly, the Volatility and 

Correlation Estimates are obtained by constructing a variance-covariance matrix of the assets 

                                                 
24

 A risk-averse investor’s utility rises with expected return and falls with an increase in risk. (Hirschey & 

Nofsinger, 2008) 
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involved in the portfolio optimization process. The Constraints on Portfolio Choice could be 

any number of restrictions that are set on the portfolio such as no short-selling or maximum 

exposure to certain assets. By inputting this into an optimization framework the portfolios 

that make up the Efficient Frontier (see figure 3) can be obtained and depending on the 

financial practitioners utility function (preference toward risk/return) an Optimal Portfolio 

choice can be made. (Fabozzi, Gupta & Markowitz, 2002; Focardi & Fabozzi, 2004)   

To understand the calculation of efficient portfolios some basic definitions and notation need 

to be established: 

 There are N risky assets. 

 E(ri) or μi is the expected return for asset i. 

 xi is the proportion of asset i  invested in portfolio x. 

 p is a efficient portfolio  

 Var(ri) or σii is the variance for asset i‟s return. 

 Cov(ri,rj) or σij is the covariance of asset i‟s and j‟s return. 

The expected return for the portfolio (E(rx)) using the mean historical return method is the 

weighted average of the expected returns for each individual asset in the portfolio: 

             

 

   

  

Equation 3 – Expected Portfolio Return. Benninga (2008) 

The risk of the portfolio, as measured by variance, is obtained by multiplying each asset‟s 

variance with the square of the asset‟s proportion in the portfolio and multiplying the 

covariance of each possible pair of assets with twice the product of the individual asset‟s 

proportions: 

            

  

      

Equation 4 – Portfolio Variance. Benninga (2008) 
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To get an efficient portfolio (p) the portfolio variance must be subjected to a minimization 

problem where the variance is the lowest possible given an expected return level (μ): 

       

  

              

Equation 5 – Part 1 Portfolio Variance. Benninga (2008) 

Subject to: 

             

 

 

Equation 6 – Part 2 Expected Portfolio Return. Benninga (2008) 

     

 

 

Equation 7 – Part 3 Portfolio Weight. Benninga (2008) 

By finding all these efficient portfolios one has obtained the efficient frontier. 

3.3 Risk-Adjusted Performance 
How does one measure performance, profitability and accomplishment of a portfolio-building 

strategy? The historical approach was rather naive and unrefined where the total returns of a 

portfolio was benchmarked against a random portfolio also known as a „dart-board portfolio‟ 

(Modigliani & Modigliani, 1997). According to Modigliani and Modigliani (1997) the 

benchmarks have been improved, but not sufficiently so. The main emphasis is on the 

disregard for risk exposure, a portfolio with high-risk attributes should generate higher return 

(higher expected returns) than a low-risk portfolio and if these are subject to the same 

benchmark-test without regard to the different risks it will at all times produce a result in 

favour for the high-risk portfolio. If one portfolio has higher total return, it could simply 

mean that this performance is due to higher risk exposure. 

It is well known that investors can increase expected returns simply by accepting a 

greater level of risk, or uncertainty in the range of possible outcomes, implying a 

greater chance of loss (Modigliani & Modigliani, 1997, p.45). 
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There are a few known measurements which take risk into account; 

 Sharpe ratio (1966) 

 Jensen‟s alpha (1968) 

 The Treynor ratio (1966) 

Modigliani and Modigliani (1997) propose a different approach to the issue which is derived 

from the Sharpe Ratio but grounded in modern financial theory. Conventionally, they 

measure the performance of a managed portfolio against a relevant unmanaged portfolio with 

the difference that they are “properly adjusting the portfolio return for risk”. The result is 

expressed in basis points which gives comparability to other portfolios and against the market 

and the difference between these. If a portfolio has basis points that are positive, it has 

outperformed the market and conversely if the basis points are negative, it has 

underperformed the market. 

The   -equation forms as follows: 

   
  

  
    

         
        

     

Equation 8 – M2 formula. Modigliani & Modigliani (1997) 

Where    
      and    

      is the average of all excess return over a specific period (e.g. monthly or 

annually) and the excess return is calculated through the following equation: 

             

             

Equation 9 – Excess return for a portfolio and a benchmark over a specific time. Modigliani & Modigliani (1997) 

Where      and      is excess return for the portfolio over some period ( ),     is the return 

for the portfolio over that period,     is the return for the benchmark over that period and     

is the risk-free interest rate over that same period. 

Returning to   ,   is the standard deviation for the benchmark portfolio and    is the 

standard deviation for the comparing portfolio.  

Known criticism for the M
2
 measure is that it gives the same result as the Sharpe formula 

although a more pedagogic outcome with percentage (1 basis point is 0.01 %) as mentioned 

in Modigliani and Modigliani (1997).  
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4. METHOD 

This section will present the quantitative mode of procedure, how the data was 

gathered and structured and later processed for appliance of the Investment Strategy. 

The performance evaluation will be presented and the chapter will be completed with a 

discussion and review of the method applied. 

 

Figure 5 – Dynamic Investment Strategy Process applied in this study. 

The figure above illustrates the process of the strategy applied in this study. To construct and 

subsequently evaluate the performance of the value investing minimum-variance portfolio in 

this thesis we emulate the actions of an investor who invests in stocks that are a part of the 

OMX Stockholm 30 index. The investor screens for stocks that has a Market-to-Book-Value 

below the one year historical first quartile and when an entry signal is given the investor uses 

an in-sample period of 261 days of stock return data, on all the stocks that are currently 

qualifying to be a part of the portfolio, to construct the sample variance-covariance matrix 

and build the minimum-variance portfolio with short-selling constraints. The out-of-sample 

period is dependent on whether a new entry or exit signal is given. If an exit signal is given 

on a stock that has not been included in the minimum-variance portfolio no re-balancing will 

occur. The Modigliani-Modigliani Risk-Adjusted Performance evaluation occurs ex post on 

the actual nominal return that the portfolio has yielded. 

Market 

As previously stated in limitations, this study will be limited to companies that are included 

in the OMXS30. If OMXS30 changes, so will the basic data input, but if the portfolio is still 

holding the stock it will continue doing so until it gets an exit signal. 
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Entry screening 

The companies in OMXS30 are subject to a screening process where MTBV for one year of 

historic value is divided into quartiles. The first quartile (25
th

 percentile) is those who have 

been accepted by the screening which thereby is subject to be a part of the minimum-

variance portfolio construction. Corollary, the rest is rejected due to high MTBV in relation 

to the entry criterion. 

However, that they are accepted by the screening does not mean that they automatically will 

be included in the portfolio as they will be subject to the following minimum-variance 

portfolio trial where they might be given a weight of 0 %. 

Portfolio 

Portfolio is a term used in financial fields inferring a collection of financial assets. A portfolio 

can be allocated in different ways depending on the holder‟s intentions, holding period and 

risk aversion although all has one thing in common; maximized expected return in relation to 

minimized risk. A common portfolio allocation is called „1/N-portfolio‟ where all assets have 

equal part in the portfolio. 

This study uses a portfolio strategy known as „minimum-variance portfolio‟ where the 

variance is at focus and should result in a less volatile portfolio, i.e. the least risky 

composition. This translates to a weighted portfolio where there might be some stocks that 

are individually considered to be risky but the way they change together with the other stocks 

in the portfolio results in a less risky composition. Short-selling constraint on the portfolio 

composition has also been applied. 

Exit Screening 

Similarly to the Entry Screening, the companies are divided into quartiles by one year of 

historic MTBV values. The difference is that exit screening are subject to companies that 

have high values of MTBV in relation and therefore companies in the third quartile (75
th

 

percentile) are accepted for exit. This gives that the rest are rejected for exit due to not 

meeting the requirements for exit. 

Performance Evaluation 

As discussed in the former chapter, the performance of this strategy will be evaluated using 

Modigliani-Modigliani‟s Risk-Adjusted Performance measure. The results, i.e. excess 

returns, are compared to the benchmark portfolio giving a percent indicating the positive or 

negative difference between the two. 
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4.1 Data Gathering 
Data was gathered using the Thomson Reuters Datastream Advanced 4 software which 

provides historical financial data with high quality and accuracy.  Although some data were 

missing it was of miniscule significance for the study and the database is to be considered one 

of the most comprehensive and to be one of the sources which extend furthest back in time. 

Data collected ranges from 1990 (2
nd

 of January) to 2011 (31
st
 of December) and is on daily 

basis including both default price and the key ratio MTBV. Data for OMXS30, MSCI 

Sweden and OMXAFGX was also collected. Due to the fact that four companies had annual 

reports in different currencies (GBP, EUR & CHF) than the stock price, Datastream was not 

able to present MTBV but presented the book value in their reporting currency. Consequently 

there was need for these three currencies so that book value could be converted to SEK and 

then price could be divided by reported book value giving MTBV. The 3-month Treasury bill 

was also collected for the whole period as it is needed when calculating M
2
 (used as risk-free 

rate). 

4.2 Basic Data Structure 
Once gathered, the data was inserted to a spreadsheet in Excel where the first row displays 

the company names and the first column lists dates. Each company and date gets a specific 

value of its closing price. This is considered to be the main sheet with basic information and 

is used as a data source for later sheets.  

Key ratio has one sheet with the intention of simplifying which contributes to a better 

overview. As in the former sheets, first row indicate companies and first column lists dates 

and MTBV for each company is presented. Continuous return and nominal return for the 

companies has the same structure as aforementioned sheets. 

4.3 Data Processing 
Before we began to analyze our raw data, data points that reaches back further than one year 

before a company was included in OMXS30 was deleted due to its redundancy for the study. 

As mentioned before, there was data series missing on certain companies (declared in 5.3 

Companies and 5.5 Attrition) with the consequence that we had to disregard from these. 

Next step was to calculate the continuously compounded and nominal return for the entire 

period, calculate for the quartiles of MTBV with one year rolling historic values and colour-

code values that met our entry- and exit-criterion (green and red respectively). 
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4.3.1 Portfolio composition 

Creating portfolios with the aforementioned criteria resulted in a repetitive process with 73 

different portfolios with one spread sheet each. We retrieved the continuously compounded 

return for companies that had passed the entry screening and constructed a sample variance-

covariance matrix using a custom Visual Basic for Applications script in Excel. Weights were 

set to be equal over all companies, i.e. 1/N portfolio, and „Solver‟ was applied to get the 

minimum variance. To satisfy our limitations of no short-selling we constrained solver from 

giving negative values on weights and to be fully-invested, also known as a global portfolio, 

we constrained solver from giving less or more than 100 % in sum of weights. To get a 

portfolio value we set 1 as initial total value of the portfolio and portfolio two would have the 

developed value as initial total value, and so forth until we had 73 portfolios. 

4.3.2 Performance evaluation 

To evaluate the performance of the portfolio we used both indexing and Modigliani-

Modigliani Risk-Adjusted Performance. We indexed the portfolio and the three indices to an 

initial value of 100 and then calculated its development through: 

  
  

     

Equation 10 – Formula for index calculation. 

   is the starting price of the portfolio or index and    is the price of the portfolio or index at 

a specific date. The calculation was repeated for each day of the study. 

The Modigliani-Modigliani Risk-Adjusted Performance was calculated by firstly importing 

nominal returns for the portfolio, index and Treasury bill and then subtracting the Treasury 

bill from the portfolio and index returns to get the excess return. Average excess return for 

the portfolio and index was calculated for the time frame of the measurement and average 

Treasury bill return was also calculated for the same time frame. Furthermore, the standard 

deviation of the two excess returns for the time-frame were calculated and the M
2
 

measurement was obtained by dividing the index standard deviation with the portfolio 

standard deviation and then multiplying this with the excess return of the portfolio followed 

by subtracting the excess return of the index and finally adding the average risk-free rate for 

the time frame. See equation 8 for mathematical details of the computation.  
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4.4 Method Review 
The use of Market-to-Book-Value as a fundamental attribute to find value stocks is 

something that has been widely applied in earlier research (e.g. Chan, Hamao & Lakonishok, 

1991; Fama & French, 1992; Lakonishok, Shleifer & Vishny, 1994; Daniel & Titman, 1997; 

Davis, Fama & French, 2000) and there seem to be a consensus that low MTBV in relation to 

other stocks is an indication of a value stock. Other key ratios have also been used to find 

said value stocks, e.g. Price-to-Earnings (e.g. Chan, Hamao & Lakonishok, 1991; Fama & 

French, 1992; Lakonishok, Shleifer & Vishny, 1994) and Price-to-Cash-Flow (e.g. Chan, 

Hamao & Lakonishok, 1991; Lakonishok, Shleifer & Vishny, 1994) with satisfactory results. 

Due to limited time and lack of available data MTBV was considered as an appropriate key 

ratio to use in this study. The use in this study of the first and third quartile for entry and exit 

signals is inspired by earlier research by Chan, Jagadeesh and Lakonishok (1995) where their 

data set consists of the 20 percent largest companies on the New York Stock Exchange and 

they subsequently divide those companies into five portfolios ranked on the basis of their 

MTBV. The use of quartiles instead of quintiles in this study is motivated by the relatively 

small sample size of 30 companies from OMXS30 and the following implementation of 

Modern Portfolio Theory to minimize variance. 

Another area of importance that has been under review by researchers is the construction of 

the variance-covariance matrix within Modern Portfolio Theory. Disatnik and Benninga 

(2007) ran trials where they tested the sample matrix, more sophisticated methods of 

shrinkage and portfolio of estimators to see which method that yielded the lowest out-of-

sample standard deviation for the global minimum-variance portfolio. Their findings with 

short-selling constraint imposed were that the shrinkage and portfolio of estimators 

performed statistically significantly better than the sample matrix. Despite this, it was a 

miniscule reduction of variance which would not justify the increased complexity of 

implementing such an estimation method into the investment strategy. 
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5. DATA 

This section will present the raw data used for the subsequent analysis.  Due to the vast 

amount of data, it will be presented in diagrams to provide better overview and avoid 

cluttering. The data will also be described briefly together with minimum, maximum 

and span for the prices. 

5.1 Indices 

The above diagram shows the indices OMXS30, OMXAFGX and MSCI Sweden and their 

development from the beginning of 1990 to the end of 2011 in a logarithmic scale. OMXS30 

contains the 30 most traded companies and is a capitalization-weighted index as is the other 

two (NASDAQOMX Indexes, 2012). OMXAFGX is Sweden‟s oldest index and is used to 

measure the average quotation development on the Stockholm Stock Exchange 

(Affärsvärldens Generalindex, 2012). MSCI Sweden is a country index which means that 

every listed security is identified and is screened by size, liquidity and minimum 

capitalization (Index Definitions - Tools and Data – MSCI, 2012). 
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Figure 6 – Indices OMXS30, OMXAFGX & MSCI Sweden. Source: Thomson Reuters Datastream, 2012. 



30 (51) 

 

0,0000%

0,0100%

0,0200%

0,0300%

0,0400%

0,0500%

0,0600%

0,0700%

0,0800%

0,0900%

T-Bill 90 days

 
Date Min Date Max Span (Max-Min) Span % 

OMXS30 1992-10-05 122.7 2000-03-07 1539 1416.3 1154% 

OMXAFGX 1992-10-05 36.82 2007-07-16 417.53 380.71 1034% 

MSCI Sweden 1992-10-05 787.235 2000-03-06 12250.4 11463.165 1456% 

Table 2 – Minimum, Maximum & Span values for indices. 

The table above describes the study period‟s „all-time‟ low and high prices, the price span in 

between them as well as the date of occurrence. All three indices met their respectively all-

time low prices 1992-10-05 during or closer to the end of the crisis but only OMXAFGX has 

a high price in later years (2007-07-16). OMXS30 and MSCI Sweden met their all-time high 

price in 2000-03-07 respectively 2000-03-06, with only one day apart. The span between 

minimum and maximum prices seems big between the different indices but the relative 

difference is not as large. As shown in Figure 6, their quotation curves correlates to one and 

another. In fact, OMXS30 has a correlation with OMXAFGX of 0.989 and a correlation of 

0.998 with MSCI Sweden. 

5.2 Treasury Bill 90 Days 

The chart illustrates Sweden‟s Treasury bill rate development under the same period in 

nominal rate per day. This is used as the risk-free interest rate as a government bond is 

considered to have no risk of default.  

Figure 7 – Treasury Bill 90 days, nominal daily rate. Source: Sök räntor & valutakurser | Sveriges Riksbank, 2012. 
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5.3 Companies 
1 Bilsped 22 Esselte 43 Fabege 

2 Electrolux 23 Gambro 44 Wihlborgs 

3 Ericsson 24 Celsius 45 Boliden 

4 GotaBank 25 Avesta 46 OldMutual 

5 Investor 26 Pharmacia 47 SSAB 

6 SCA 27 Swedbank 48 LundinP 

7 SEB 28 Scania 49 Nokia 

8 SHB 29 Kinnevik 50 VostokNafta 

9 Skandia 30 Nordea 51 Getinge 

10 Skanska 31 SAAB 52 MTG 

11 SKF 32 Securitas 53 Tele 2 

12 Trelleborg 33 WM Data 54 Autoliv 

13 Volvo 34 AstraZeneca 55 FTID 

14 Atlas 35 ABB 56 Icon 

15 Proventus 36 Sandvik 57 Incentiv 

16 Sydkraft 37 ASSA 58 Lundberg 

17 Trygghansa 38 TeliaSonera 59 Modo 

18 Stora 39 Europolitan 60 Netcom 

19 AGA 40 Eniro 61 Nobel 

20 Argonaut 41 SwedishMatch 62 Providen 

21 HM 42 AlfaLaval 
  

Table 3 – List of companies included in the study. 

The above table lists the companies that are a part of this study, daily price data and daily 

Market-to-Book-Value where collected for each of them. Due to the vast number of 

observations and the fact that it would not add any useful information the data is not 

presented further in this chapter. Data for companies 54-62 could not be found in the database 

used for this study, see 5.5 Attrition for more details. 
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5.4 Market-to-Book-Value 

 

Date Min Date Max Span (Max-Min) 

MTBV 2010-12-01 -94,31 2007-12-12 57,66 151,97 

Table 4 – MTBV low, high & span. 

MTBV was at its lowest at 2010-12-01 with the ratio of -94.31 and the highest was 57.66 at 

2007-12-12. To get a negative value with this particular key ratio a company has to have 

higher liabilities than its assets, i.e. negative net assets or book value. Using MTBV for entry 

and exit screening it resulted in the following: 

Total 132 

Entry 66 

Exit 45 

Final Exit 21 

Rebalancing 79 % 

Table 5 – Entry and Exit data. 

A total of 132 signals whereof 66 were entry signals and 45 were exit signals, this excluding 

the final exit or closing of the portfolio. However, all exit signals did not implicate a 

rebalancing of the portfolio as some companies were omitted by the portfolio composition 

giving rebalancing in 79 % of the signals. 

5.5 Attrition 
Number of indices 3 

Number of companies 53 

Attrition 
 

9 

Attrition rate 
 

14.5 % 

Number of observations 299 268 

Table 6 – Data table & attrition. 

The data of 62 companies was collected and of these, nine were missing data resulting in an 

attrition rate of 14.5 %. Number of observations culminated in a total of 299 268. 

  



33 (51) 

 

6. ANALYSIS 

This section will analyse the investment strategy deployed in this study, both in regards 

to nominal return and risk-adjusted performance. 

6.1 Portfolio Analysis 
In total the study resulted in 73 portfolios over the 21 year time-span. These portfolios had 

varying holding periods due to the dynamic nature of the investment strategy and the average 

holding period was 75 days. The average portfolio risk (as measured by standard deviation) 

computed by the Modern Portfolio Theory trials was 1.08 %. 

The above figure shows the frequency distribution of the portfolio standard deviation 

computed over the 73 portfolio trials, as shown by the chart most of the compositions resulted 

in a portfolio with a standard deviation in the range of 0.80 % to 1.50 %, with particular 

concentration in the 0.80 % to 1.10 % range. The minimum value was 0.72 % and the 

maximum value was 2.01 % (see Appendix 3 for risk level of each portfolio trial). Looking at 

actual risk level of the portfolio the standard deviation for the whole study period amounted 

to 1.25 % which was lower than any of the benchmark indices and any of the individual 

companies (see figure 11), this shows that the Modern Portfolio Theory using the minimum-
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Figure 8 – Frequency distribution of portfolio standard deviation as computed by the Modern Portfolio Theory trails. 
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variance portfolio was successful in diversifying away risk, thus resulting in lower total 

dispersion of returns. 

The above figure illustrates the relationship between the standard deviation computed by the 

Modern Portfolio Theory trials and the standard deviation for the actual portfolios in the 

study using a five period (portfolio) moving average. While there is a positive correlation 

(0.29) between the risk level of the Modern Portfolio Theory portfolios and the actual 

portfolios of the study there is a rather significant discrepancy between the two in a number 

of cases. This could in part be due to the difference of the static in-sample period used for the 

Modern Portfolio Theory trials creating a consistency in the risk level calculations and the 

dynamic nature of the out-of-sample periods of the study portfolios which in some cases (see 

6.1.1 Screening & Rebalancing for further discussion on rebalancing) yield risk level 

calculations on short holding periods where short term market volatility can have a 

considerable impact on that particular portfolio‟s risk level. Another important factor to 

consider is that that Modern Portfolio Theory uses historical return data as input to solve for 

the variance-covariance matrix which according to the Efficient Market Hypothesis, random 

walk in particular, has no relation to future returns and price movements of the stocks.  
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With this in consideration, using Modern Portfolio Theory with focus on minimizing risk was 

still a successful method to achieve lower risk level than the Swedish stock market index 

(OMXS30) in 85.71 % of the study period. Figure 10 below shows the standard deviation for 

the actual portfolio of the study and the standard deviation of OMXS30, the correlation 

between the two are 0.66. 

Figure 11 scatters the portfolio, indices and individual companies with standard deviation on 

the horizontal axis and average daily rate of return on the vertical axis meaning that the 

further to the left the data point is the lower risk it has and the higher up the data point is the 

higher average rate of return it has. As shown by the chart the portfolio in this study has the 

most favourable relationship between risk and return for an investor that seeks to minimize 

risk while still maintaining as high return as possible. This illustrates that the Modern 

Portfolio Theory has been successful as a tool to construct portfolio compositions to fulfil this 

criterion and shows an attractive risk level in relation to its return level that cannot be 

achieved by either investing in the Swedish stock market index or an individual company. 
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Using Beta (see equation 2) as the measurement of risk with OMXS30 as market index the 

Beta value for the study period was 0.61, i.e. the portfolio have lower risk than the market. 

Using the average daily market return as expected market return and average daily risk-free 

rate as the risk-free rate, CAPM (see equation 1) results in a daily expected rate of return for 

the portfolio of 0.03 % which it exceeded with its average daily rate of return of 0.05 %. The 

fact that the portfolio has lower Beta than the index contradicts, to a certain extent, the 

explanation by the proponents of the Efficient Market Hypothesis that value stocks are riskier 

than glamour stocks, the use of the minimum-variance portfolio to lower the risk of the 

portfolio need to be taken into consideration for further conclusions to be drawn. 
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6.1.1 Screening & Rebalancing 

The screening process, as previously described, used the first and third quartile of MTBV 

with one year historical value to generate entry and exit signals. While this method is good 

from a scientific perspective due to its strict guidelines and ease of replicating on any data set 

it sometimes renders illogical scenarios where the portfolio is rebalanced after a short amount 

of time (see Appendix 1.1, 1.2 and 2 for full details on rebalancing events). 

Portfolio # Date Company # Signal 

Portfolio 35 1998-09-16 23 Entry 

Portfolio 36 1998-09-18 2 Entry 

Portfolio 37 1998-09-22 7 Entry 

Portfolio 38 1998-10-01 5 Entry 

Portfolio 39 1998-10-05 1 Entry 

Table 7 – Example of short holding periods from the study. 

As illustrated above, this would not be practical for a real world investor as it would increase 

transaction costs significantly for a change in the portfolio composition that might be 

relatively small, which for example could result in a low profit being erased by these said 

costs giving a negative net result of the action. A way for the investor to handle this could be 

to run the portfolio analysis and see if it results in any major changes to the composition that 

justifies a rebalancing, though this has the pitfall that human rationality comes into play 

which could render the decision making to be suboptimal. The uncertainty of human 

rationality can be confined with a set of predetermined rules in aspect to which degree the 

portfolio must change for a rebalancing to occur. 

Another observation from the study is that the investment strategy also can render long 

holding periods; this is due to the fact that no rebalancing occurs if a stock that is not 

currently in the portfolio gets an exit signal and no new entry signals occurs. For example 

Portfolio 61 had a holding period of roughly three years (see Appendix 2) under which five 

exit signals were given for stocks that had been deemed not eligible for the portfolio by the 

Modern Portfolio Theory trials. This is not inherently bad but could have negative 

implications on the risk level of the portfolio as no new trials are run for an extended period 

of time under which the covariance between the individual holdings can change, thus giving a 

different level of risk for the portfolio. 
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6.2 Nominal Return 
Date OMXS30 return Portfolio return Difference 

1991 16,02% 0,33% -15,69% 

1992 10,67% -10,78% -21,45% 

1993 44,01% 46,33% 2,33% 

1994 4,93% 9,55% 4,63% 

1995 18,30% 9,89% -8,41% 

1996 33,91% 37,53% 3,62% 

1997 27,01% 41,65% 14,64% 

1998 20,32% 1,06% -19,26% 

1999 55,67% 21,70% -33,97% 

2000 -7,89% -0,93% 6,96% 

2001 -16,20% 19,47% 35,67% 

2002 -48,31% -2,03% 46,28% 

2003 27,89% 25,78% -2,11% 

2004 16,63% 21,12% 4,49% 

2005 26,46% 29,94% 3,48% 

2006 19,68% 12,64% -7,05% 

2007 -3,85% -11,80% -7,94% 

2008 -40,94% -39,93% 1,01% 

2009 40,56% 39,89% -0,67% 

2010 21,28% 19,80% -1,48% 

2011 -11,76% 7,51% 19,27% 

Average 12,11% 13,27% 1,16% 

Table 8 – Annualized nominal return for OMXS30 and the portfolio. 

The above table shows the annualized return for OMXS30 and the portfolio for the study 

period 1991-2011 and the difference between the two by subtracting the index return from the 

portfolio return. The portfolio had an average annual return of 13.27 % compared to 12.11 % 

for OMXS30 showing superior overall performance over the study period as a whole. The 

correlation between the two series was calculated to 0.66 showing that there is a connection 

between the annualized return of the two series which is to be expected since the stocks used 

in the portfolio are a part of OMXS30 and the general movement of individual stocks within 

a stock market in general are correlated to a great extent. Considering this, it is still rather 

large discrepancies between the return of the index and the portfolio; this is especially notable 

during times of financial turmoil which will be further discussed in the forthcoming section 

6.2.1 Indexing Nominal Return.   
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6.2.1 Indexing nominal return 

The chart above illustrates the relation between this studies portfolio and OMXS30 through 

indexing price by 100. The general price pattern and movement of OMXS30 and the portfolio 

is quite similar except from the speculative dot-com bubble that culminated around the 

beginning of 2000. The first irregularity is that the portfolio underperforms the market during 

the most intense boom period but instead of declining when the market went bust it kept 

increasing until the economic uncertainty became more widely spread. One possible 

explanation to this is that the strategy deployed in this thesis screens for companies that have 

low market value in relation to book value, which means that the stocks that created the boom 

were not eligible for the portfolio since their market values were out of proportion to their 

book values, i.e. an extreme example of glamour stocks. One might speculate that if those 

stocks would have passed the screening process, Modern Portfolio Theory would have 

deemed those stocks as too volatile and excluded them as per that fact. 

Coupled with behavioural finance theory, this boom can be explained with the bounded 

rationality of decision makers. Investors are intendedly rational but are restricted by their 

human cognitive abilities which lead to behaviour where financial practitioners 

unconsciously rely on heuristics and their emotional aspects have a greater part of their 

decision making thus making a „hype‟ possible without any substantial evidence. The market 
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will simply overreact on the good performance of the stocks which could make their prices 

considerably higher than the intrinsic value of said stocks.  

During the recovery from the dot-com bust OMXS30 gained momentum and entered a new 

bull-market where the portfolio performed comparable with the index. The following 

subprime mortgage crisis, starting late 2007, was of greater magnitude from the beginning 

affecting a broad spectrum of industries due to the uncertainty in the global financial systems, 

thus affecting the portfolio in a close to identical way. A plausible reason for outperforming 

the market after this crisis is that value stocks that actually have some fundamental value also 

were being „punished‟ accordingly to overreaction hypothesis, meaning that they had greater 

value than their quoted price, i.e. selling at a discount. This would contradict the Efficient 

Market Hypothesis as it relies on the assumption that investors value securities at their true 

economic value. 

Interpreting the overall development of the portfolio and the stock market index for the study 

period the portfolio has a steeper positive trend line than OMXS30, with a final index value 

of 1059.5 for the portfolio and 680.4 for OMXS30. The discussion in this section also applies 

to the other two indices which are to be expected with their high positive correlation in mind, 

see Appendix 5 and 6 for charts indexing nominal return for the portfolio and the two other 

indices. 
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6.3 Risk-Adjusted Performance 
Using Modigliani-Modigliani Risk-Adjusted Performance (see equation 8) with data from the 

whole study period as input into the calculation the portfolio display a positive value (M
2
) of 

0.025 %, i.e. when the portfolio risk is levered to the same level as the market (OMXS30) 

risk it has a daily average return of 0.025 % above the market. When daily risk-adjusted 

performance over time is evaluated, using one year of historical data as input into every data 

point, a more clear view over the performance versus OMXS30 emerges (see Figure 13). 

As the above figure illustrates, the daily risk-adjusted performance of the portfolio with 

annual historic data varies over time with an all-time low of -0.24 % and an all-time high of 

0.38 %. The risk-adjusted performance range between -0.10 % and 0.10 % for the major part 

of the study but two periods of more prominent deviation appears; firstly during the most 

intense boom of the dot-com bubble where the portfolio underperforms the market and 

secondly the burst of the bubble where it vastly outperforms the market on a risk-adjusted 

basis. As figure 10 illustrates the risk-level of OMXS30 were considerably higher than the 

portfolio under this period in time which can also be visually perceived by the OMXS30 

index development (see Figure 12) for this period. By annually summarizing the risk-adjusted 

performance of the portfolio a more easily comparable picture of the performance versus the 

stock market index emerges (see figure 14).  
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12 out of 20 (60 %) yearly summations in figure 14 show a positive M
2
 with a maximum 

positive value of 66.31 % and a maximum negative value of 29.75 %. The summations of 

positive and negative M
2
‟s give 200.7 % respectively -97.96 %, resulting in a positive net 

summation of 102.74 %. This illustrates that the investment strategy deployed in this study 

does perform in a desirable way for a considerable part of the study. For greater detail of the 

risk-adjusted performance of the portfolio see monthly charts in Appendix 7. 
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7. CONCLUSIONS 

This section concludes the analysis and answers the main research question and the 

sub-questions posed at the beginning of the thesis. 

As described in the introduction of this thesis previous research have primarily looked at 

value stocks versus glamour stocks in terms of return and why there exists a value premium 

on the market using explanations drawn from the Efficient Market Hypothesis or the field of 

Behavioural Finance. The research have been centred around deploying a contrarian 

investment strategy where value stocks are put in a long position and glamour stocks are put 

in a short position using equally weighted allocation of the assets. This research has to the 

most part been focused on the US stock market using fixed time periods of the portfolios. We 

set out to test a dynamic value stock investment strategy on the Swedish stock market with 

focus on minimizing risk by using the minimum-variance portfolio within Modern Portfolio 

Theory to allocate assets and then use Modigliani-Modigliani Risk-Adjusted Performance to 

benchmark it against the stock market. Applying short-selling restrictions to the strategy the 

aim was to create and test a strategy that could be useful for investors on all levels. One main 

research question was posed along with three sub-questions, these will be answered below. 

Can a value investing strategy with focus on minimizing risk yield higher risk-adjusted 

performance than the Swedish stock market index? 

From the testing of the investment strategy it was discovered that the strategy was not always 

outperforming the Swedish stock market index but it did have a overall better performance, 

both when nominal return and risk-adjusted performance was measured. The conclusion is 

that an investor would have been able to outperform the Swedish stock market index by 

implementing the investment strategy used in this thesis. This holds especially true for certain 

periods in time with financial turmoil where the strategy exhibit very favourable 

performance. 

If a value investing strategy can yield a higher risk-adjusted performance than the market, 

why is it possible? 

We find that the market is not fully efficient as it is possible to invest in value stocks that by 

definition are undervalued. Efficient Market Hypothesis argues that this is only possible due 

to higher risk level of the value stocks but our investment strategy showed that it is possible 



44 (51) 

 

to have a favourable relationship between risk and return where the beta of the portfolio for 

the whole study period was well below one while still maintaining a higher average return 

than the stock market. Still the risk based explanation cannot be completely written off since 

this would require further testing of the different risk-factors that are proposed by the 

researchers within the field. We do find the explanation that investors behave suboptimal 

offered by the proponents of Behavioural Finance to be a more accurate description of reality. 

As investors act on the market they overreact to signals and unconsciously rely on heuristics 

where they will extrapolate previous stock performance into the future, thus ending up 

creating a discrepancy in the valuation between value stocks and glamour stocks where value 

stocks are undervalued and glamour stocks are overvalued. 

Can Market-to-Book-Value (MTBV) be used to screen for value stocks in order to get a 

higher risk-adjusted performance for the portfolio than the Swedish stock market index? 

Using the first quartile and below of Market-to-Book-Value to screen for value stocks proved 

to be a successful component of the investment strategy to pick out stocks for the portfolio 

construction. However the dynamic implementation of the screening rule did give scenarios 

where the portfolio was rebalanced frequently during short periods of time which would 

induce transaction costs that could be avoided by implementing further set of rules. No 

comment can be made regarding the optimality of the key ratio as no other key ratios were 

tested in the study. 

How should Market-to-Book-Value (MTBV) be used as an exit-signal for the stocks that are a 

part of the Minimum-Variance Portfolio? 

The third quartile of Market-to-Book-Value was used as the exit signal within the investment 

strategy deployed in this thesis. Since the strategy did outperform the stock market we find 

evidence that it was an efficient and working implementation, however more extensive 

testing of using Market-to-Book-Value as an exit signal would be required to draw further 

conclusions.  
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8. DISCUSSION 

In this section the results of the study will be discussed as well as how things could 

have been done differently and recommendations for further research. 

When we started working on this thesis we had no expectations as to what results we would 

obtain. It is widely known that it is problematic to outperform a stock market index over a 

longer period of time. Still there was a lot of research confirming the existence of a value 

premium in a wide array of markets and using this value stock anomaly yielded superior 

performance. Instead of using static time-frames to run portfolio tests we constructed a 

dynamic investment strategy that rebalanced as screening signals appeared in our framework, 

this is an approach we have not seen being used earlier in research regarding value stocks. 

Upon this we also implemented Markowitz Modern Portfolio Theory using the minimum-

variance portfolio with short-selling constraints to fulfil our criterion to focus on minimizing 

risk and to uphold a level of usefulness to investors on any level. We feel that this offered a 

new perspective on the value anomaly research that had not been previously looked into.  

The results obtained from the study using the constructed investment strategy showed that it 

is possible to deploy a value investing strategy with focus on minimizing risk and yield 

higher risk-adjusted performance than the Swedish stock market index. The relationship 

between risk and return for the portfolio proved to be better than for both the indices used in 

the data set and the individual companies. With that being said, there are some weak points in 

the investment strategy that could be looked further into to improve its performance. Due to 

the dynamic nature of the entry screening process it creates periods where the portfolio is 

rebalanced frequently. This is an impractical characteristic for this type of investment 

strategy since it would add possibly unnecessary transaction costs. Further research testing 

alternative rule-sets or smoothing the entry-screening procedure would be useful to improve 

the strategy for real world application. A similar but somewhat opposite problem also arose 

around the exit procedure. Since the strategy does not rebalance if an exit signal is given for a 

stock that is currently not in the portfolio it can yield extended holding periods where the 

riskiness of the portfolio might be of concern. This could also be looked into and tested with 

further rule-sets that force a rebalancing if a holding-period has surpassed a certain amount of 

time. Since we find the explanation that investors behave suboptimal to be a plausible 

explanation to why it is possible to implement an investment strategy as the one in this study, 
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it is important that the addition of further factors to the strategy are strict to avoid influence of 

human rationality that could make the strategy less efficient. To be able to draw further 

conclusions on how to construct the screening process for the investment strategy we would 

have liked to both test other rules than first and third quartile and also test other key ratios. 

This was not possible during the limited time that we had at our disposal and would require 

more extensive research. Another factor that can be further tested is to use other in-sample 

periods than the one year of data we applied to our portfolio construction, by running 

simultaneous portfolios that are computed from different in-sample periods one can see if any 

of the periods yield higher risk-adjusted performance than the other. 

Looking at the thesis as a whole and the results obtained we are pleased with the outcome of 

the study and we feel that it is a good starting point for both further research to be based on 

and real world implementation. 

8.1 Further Research 
Suggestions on further research implementing the investment strategy constructed in this 

thesis could be testing it on other markets than the Swedish stock market to see if the results 

are comparable with the ones obtained in this study or widen the data set to include other 

stocks than the ones in OMXS30. Variants of the investment strategy could also be tested, for 

example using the tangency portfolio instead of the minimum-variance portfolio to see if it 

yields better nominal return and if the risk-adjusted performance is negatively affected by the, 

in theory, more risky composition. Financial practitioners that desire to have a greater 

influence on the allocation of the stocks in the portfolio could try and implement the Black-

Litterman model.   
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APPENDIX 

1.1 Company list A 
  

First Entry First Exit Second Entry Second Exit Third Entry Third Exit Fourth Entry Fourth Exit

1 Bilsped 1991-01-02 1993-11-10 1998-10-05 1999-03-31

2 Electrolux 1991-01-02 1997-06-13 1998-09-18 1999-04-16 2001-09-20 2006-01-02 2008-01-17 2009-08-20

3 Ericsson 2002-06-26 2003-07-15 2008-01-04 2011-12-30

4 GotaBank 1991-01-02 1993-05-05 1996-03-08 1997-03-17

5 Investor 1992-01-01 1993-01-04 1994-06-20 1995-09-21 1996-01-01 1996-10-08 1998-10-01 2011-12-30

6 SCA 1992-01-01 2011-12-30

7 SEB 1992-01-01 1998-03-25 1998-09-22 2011-12-30

8 SHB 1991-01-02 1998-02-18 2002-10-09 2011-12-30

9 Skandia 2002-08-05 2005-02-24

10 Skanska 1992-01-01 1993-01-07 2001-10-31 2009-12-07

11 SKF 1991-01-02 1993-07-13 1997-12-11 2007-04-02

12 Trelleborg 1991-01-02 1993-12-15 1995-03-09 2011-12-30

13 Volvo 1991-01-02 2007-07-12 2008-10-09 2010-11-25

14 Atlas 1991-01-02 1992-11-20 2000-09-20 2005-09-07

15 Proventus 1991-01-02 1995-06-09

16 Sydkraft 1993-01-01 1993-03-04 1994-07-01 1995-12-22 2000-04-26 2001-09-25

17 Trygghansa 1991-01-02 1993-05-18 1996-01-01 1998-01-28

18 Stora 1991-01-02 1999-01-15

19 AGA 1992-01-01 1993-01-04

20 Argonaut 1992-01-02 1992-06-17 1994-03-25 1996-12-04 1998-01-01 2000-01-07

21 HM

22 Esselte 1994-10-06 1996-11-20 1998-08-19 2002-07-18

23 Gambro 1998-09-16 2006-07-19

24 Celsius 1994-06-23 1996-02-27 1996-06-13 2000-03-10

25 Avesta 1995-11-16 2001-02-23

26 Pharmacia
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1.2 Company list B   
  

First Entry First Exit Second Entry Second Exit Third Entry Third Exit Fourth Entry Fourth Exit

27 Swedbank 1996-07-23 1997-06-11 2002-07-12 2011-12-30

28 Scania

29 Kinnevik 1998-01-01 1999-12-30 2001-09-12 2011-12-30

30 Nordea 1998-08-11 2011-12-30

31 SAAB 2000-01-05 2011-12-30

32 Securitas

33 WM Data

34 AstraZeneca

35 ABB 2002-10-23 2002-12-02 2003-02-25 2003-08-01

36 Sandvik

37 ASSA

38 TeliaSonera 2002-01-01 2011-12-30

39 Europolitan

40 Eniro 2008-11-12 2011-12-30

41 SwedishMatch 2010-01-01 2011-12-30

42 AlfaLaval

43 Fabege 2003-07-01 2011-12-30

44 Wihlborgs 2006-05-23 2011-12-30

45 Boliden 2008-01-01 2011-12-30

46 OldMutual 2007-02-02 2011-12-30

47 SSAB 2008-01-01 2011-12-30

48 LundinP 2008-01-17 2011-12-30

49 Nokia 2011-08-04 2011-12-30

50 VostokNafta 2008-09-17 2011-12-30

51 Getinge

52 MTG

53 Tele 2
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2. Entry and exit schedule 
 

 

Portfolio # Date Company # Rebalancing No rebalancing # of companies Portfolio # Date Company # Rebalancing No rebalancing # of companies

Portfolio 1 1991-01-02 - Entry 11 companies 11 1999-01-15 18 Exit Stora Not in portfolio 15

Portfolio 2 1992-01-01 - Entry 5 companies 17 Portfolio 40 1999-03-31 1 Exit Bilsped 14

1992-06-17 20 Exit Argonaut Not in portfolio 16 Portfolio 41 1999-04-16 2 Exit Electrolux 13

1992-11-20 14 Exit Atlas Not in portfolio 15 Portfolio 42 1999-12-30 29 Exit Kinnevik 12

Portfolio 3 1993-01-01 16 Entry Sydkraft 16 Portfolio 43 2000-01-05 31 Entry SAAB 13

Portfolio 4 1993-01-04 5 & 19 Exit Investor & AGA 14 Portfolio 44 2000-01-07 20 Exit Argonaut 12

1993-01-07 10 Exit Skanska Not in portfolio 13 Portfolio 45 2000-03-10 24 Exit Celsius 11

Portfolio 5 1993-03-04 16 Exit Sydkraft 12 Portfolio 46 2000-04-26 16 Entry Sydkraft 12

Portfolio 6 1993-05-05 4 Exit GotaBank 11 Portfolio 47 2000-09-20 14 Entry Atlas 13

Portfolio 7 1993-05-18 17 Exit Trygghansa 10 Portfolio 48 2001-02-23 25 Exit Avesta 12

Portfolio 8 1993-07-13 11 Exit SKF 9 Portfolio 49 2001-09-12 29 Entry Kinnevik 13

Portfolio 9 1993-11-10 1 Exit Bilsped 8 Portfolio 50 2001-09-20 2 Entry Electrolux 14

1993-12-15 12 Exit Trelleborg Not in portfolio 7 Portfolio 51 2001-09-25 16 Exit Sydkraft 13

Portfolio 10 1994-03-25 20 Entry Argonaut 8 Portfolio 52 2001-10-31 10 Entry Skanska 14

Portfolio 11 1994-06-20 5 Entry Investor 9 Portfolio 53 2002-01-01 38 Entry TeliaSonera 15

Portfolio 12 1994-06-23 24 Entry Celsius 10 Portfolio 54 2002-06-26 3 Entry Ericsson 16

Portfolio 13 1994-07-01 16 Entry Sydkraft 11 Portfolio 55 2002-07-12 27 Entry Swedbank 17

Portfolio 14 1994-10-06 22 Entry Esselte 12 Portfolio 56 2002-07-18 22 Exit Esselte 16

Portfolio 15 1995-03-09 12 Entry Trelleborg 13 Portfolio 57 2002-08-05 9 Entry Skandia 17

Portfolio 16 1995-06-09 15 Exit Proventus 12 Portfolio 58 2002-10-09 8 Entry SHB 18

1995-09-21 5 Exit Investor Not in portfolio 11 Portfolio 59 2002-10-23 35 Entry ABB 19

Portfolio 17 1995-11-16 25 Entry Avesta 12 2002-12-02 35 Exit ABB Not in portfolio 18

Portfolio 18 1995-12-22 16 Exit Sydkraft 11 Portfolio 60 2003-02-25 35 Entry ABB 19

Portfolio 19 1996-01-01 5 & 17 Entry Investor & Trygghansa 13 Portfolio 61 2003-07-01 43 Entry Fabege 20

Portfolio 20 1996-02-27 24 Exit Celsius 12 2003-07-15 3 Exit Ericsson Not in portfolio 19

Portfolio 21 1996-03-08 4 Entry GotaBank 13 2003-08-01 35 Exit ABB Not in portfolio 18

Portfolio 22 1996-06-13 24 Entry Celsius 14 2005-02-24 9 Exit Skandia Not in portfolio 17

Portfolio 23 1996-07-23 27 Entry Swedbank 15 2005-09-07 14 Exit Atlas Not in portfolio 16

Portfolio 24 1996-10-08 5 Exit Investor 14 2006-01-02 2 Exit Electrolux Not in portfolio 15

Portfolio 25 1996-11-20 22 Exit Esselte 13 Portfolio 62 2006-05-23 44 Entry Wihlborgs 16

Portfolio 26 1996-12-04 20 Exit Argonaut 12 Portfolio 63 2006-07-19 23 Exit Gambro 15

Portfolio 27 1997-03-17 4 Exit GotaBank 11 Portfolio 64 2007-02-02 46 Entry OldMutual 16

Portfolio 28 1997-06-11 27 Exit Swedbank 10 2007-04-02 11 Exit SKF Not in portfolio 15

Portfolio 29 1997-06-13 2 Exit Electrolux 9 Portfolio 65 2007-07-12 13 Exit Volvo 14

1997-12-11 11 Entry SKF 10 Portfolio 66 2008-01-01 45 & 47 Entry Boliden & SSAB 16

Portfolio 30 1998-01-01 29 & 20 Entry Kinnevik & Argonaut 12 Portfolio 67 2008-01-04 3 Entry Ericsson 17

Portfolio 31 1998-01-28 17 Exit Trygghansa 11 Portfolio 68 2008-01-17 48 & 2 Entry Lundin P & Electrolux 19

1998-02-18 8 Exit SHB Not in portfolio 10 Portfolio 69 2008-09-17 50 Entry VostokNafta 20

Portfolio 32 1998-03-25 7 Exit SEB 9 Portfolio 70 2008-10-09 13 Entry Volvo 21

Portfolio 33 1998-08-11 30 Entry Nordea 10 Portfolio 71 2008-11-12 40 Entry Eniro 22

Portfolio 34 1998-08-19 22 Entry Esselte 11 2009-08-20 2 Exit Electrolux Not in portfolio 21

Portfolio 35 1998-09-16 23 Entry Gambro 12 2009-12-07 10 Exit Skanska Not in portfolio 20

Portfolio 36 1998-09-18 2 Entry Electrolux 13 Portfolio 72 2010-01-01 41 Entry Swedish Match 21

Portfolio 37 1998-09-22 7 Entry SEB 14 2010-11-25 13 Exit Volvo Not in portfolio 20

Portfolio 38 1998-10-01 5 Entry Investor 15 Portfolio 73 2011-08-04 49 Entry Nokia 21

Portfolio 39 1998-10-05 1 Entry Bilsped 16 2011-12-30 Exit all 0
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3. Portfolio standard deviation computed by the MPT trials 
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4. Portfolio standard deviation outcome from the study 
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5. Indexing nominal return for OMXAFGX and the portfolio 
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6. Indexing nominal return for MSCI Sweden and the portfolio 
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7. M
2
 monthly summation using daily data with monthly historic data 
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