
 

 

 

MSc Applied Economics and Finance 
 

 

 

 

 

Master Thesis 
 

 

 

News that Moves the Stock Market: 

Assessing the Impact Generated by News on the Norwegian Stock Market 

 

 

 

Authors:                      Supervisor: 

Olav Christoffersen                     Poul Kjær 

(123140) 

Erik Beutelspacher 

(124631) 

 

 

 

Pages: 120 

Characters Including Spaces: 241 147 

Submitted: 15th of May 2020  



 

 
1 

ABSTRACT 

 

This thesis examines whether investment strategies can be constructed in order to capitalise on 

the market’s reaction to various kind of news, on the Oslo Stock Exchange. The research is 

conducted as a quantitative deductive study of stock price fluctuations at the OBX-index, in 

the timeframe of 01.01.2017 until 01.01.2020. The stock price fluctuations are analysed with 

regards to various kind of news affecting the companies, in the short – and long-run. The main 

focus is to consider the effects on abnormal return – and cumulative abnormal return, for the 

individual stocks. The implications drawn from these analyses serve as a foundation for further 

construction of investment strategies. 

The short-term effect is analysed through calculations of cumulative abnormal returns in 

different short-run timeframes, depending on the characteristics of the relevant investor. These 

calculations are used in order to construct investment strategies, based on the timeframe used 

in the calculation. The empirical findings imply that statistically significant investment 

strategies can be constructed in order to obtain a significant amount of abnormal return, 

dependent on the type of news. However, the abnormal return seems to be obtainable, even 

though the stock is not in possession of the investor, at the event date.  

The long-term effects on abnormal returns, originating from the news are analysed through the 

use of two different analytical approaches, Jensen’s alpha approach and the BHAR-approach 

These analyses seem not to yield statistical significance, although long-term investment 

strategies are formed based on market patterns and trends. The specifics of the different 

investment strategies depend on the type of news, although there seem to exist possibilities for 

obtainable abnormal returns in a 12 – and a 24-month timeframe. 

The empirical findings in this thesis are seen to be of financial importance and relevance, as 

financial markets are especially prone to uncertainty and outside shocks. Implications from this 

thesis can, therefore, be of relevancy for investors to obtain valuable market insight. This thesis 

also serves as informational content on how to obtain an abnormal return, when it exists a 

significant amount of uncertainty in the global economy, as well as the financial market. 

Keywords: Event Study, Stock Price Fluctuations, Financial News, Market Inefficiency, 

Cumulative Abnormal Returns, Jensen’s Alpha Approach, BHAR Approach. 
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SECTION 1 – INTRODUCTION 
 

This section aims at providing an introductory overview of the topic exanimated in this thesis. 

The first chapter describes the background and the financial relevancy this particular topic, as 

well as our motivation for examining these particular economic – and financial aspects. The 

section continues with a presentation of the research question and research design, which will 

be relevant for the analyses presented later on in the thesis. Then, we present the delimitations 

relevant in considering the empirical results in this thesis. Lastly, this section concludes with 

the structure for the rest of the thesis.  

 

1.1 Background and Motivation  
 

Global capital markets are in constant development, which leads market participants to 

constantly redefine the financial terrain that we know it. Although, the institutional investors 

objective of beating the market and create excess returns, seems to remain unchanged. This has 

led academics to create vast amounts of literature on the financial aspects of constructing 

investment strategies, that produce return exceeding the risk-free rate and/or the market index. 

This literature often highlights the stylised fact that these kind of investment strategies create 

excess return, compromising the market efficiency. It is therefore argued that an institutional 

investor aims at constructing investment strategies that exploit market inefficiencies, with the 

cause of market inefficiency variating.  

 

A factor causing more market inefficiencies, is different kind of published news related to 

various aspects of the financial market. These types of news can be of different sort depending 

on their origin. The news can be published by the companies themselves or arise exogenously 

from other financial or economic institutions. Hence, it has become relevant for academics 

operating in the financial field to examine the relationship between stock price fluctuations and 

different kind of news (Pearce & Roley 1985; Ball & Brown 1968; Bulkley & Herrerias 2005). 

This literature has aimed at extending financial event studies beyond market efficiency, and 

include company related news as an explanatory variable in explaining stock fluctuations. 

Thereby, further develop existing financial literature which prompted full market efficiency in 

global capital market, and stock prices fully reflecting the information available for the market 

participants (Fama et al., 1969). 
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A challenge that arise in these studies, are conducting estimation models that adjust for risk in 

an appropriate manner. Therefore, these studies have stumbled upon both practical – and 

theoretical challenges in determining specific investment strategies, based on marked 

inefficiency in capital markets, caused by news. However, constant improvements in relevant 

study tools, are being highlighted in academic literature. These improvements comes as 

improvements for both studies in the short run (Dolley 1933; Jensen & Ruback, 1983; Eckbo 

1983), as well as studies conducted in longer time horizon (Basu 1977; Warner & Kothari 

1997). This development in methodology, provides an implication for a relevancy of the 

theoretical framework, used in order to conduct this kind of study as well as the construction 

of this thesis. 

 

The topic examined in this thesis also follows a practical point of view. The global financial 

markets are as of today characterized by the longest and most consistent rise in newer history. 

However, uncertainty in the global political, economic and social environment has created 

significant fluctuations in the market. These fluctuations, combined with technological 

developments, has increased the relevancy of how stock related informational content can be 

used in constructing investment strategies. Processing of informational content in the financial 

market are constantly improved by technology, making it even more challenging for an average 

institutional investor to estimate stock price effects arising from different kind of news. These 

investors also face challenges in reacting promptly to the stock price fluctuation, in order to 

construct an investment strategy that could create excess return. This comes as a result of the 

technological developments making the stock price effects from published news, occur 

immediately. Nonetheless, these aspects provide practical relevancy for studies aiming at 

highlighting new aspects around these kinds of estimations, and investment strategy 

construction. 

 

In the process of defining the framework and the research question of this thesis, there were 

several considerations that had to be made. We aimed at writing a thesis within the field of our 

master program, but at the same time fulfil our interests in the stock market and make 

contributions to prior research. Through our personal investments in the Norwegian stock 

market, a personal interest in factors driving the stock prices has arisen. To become more 
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conscious about our trading behaviour following large stock fluctuations, we want to 

investigate how to react in the most rational way. We believe that if investment strategies could 

be constructed in order to capitalise on market fluctuations created by news, our thesis can 

make contributions to the existing financial literature.    

 

In March 2020, COVID-19 turned the world we know upside down, causing the Global stock 

market to plummet and the Oslo benchmark index to fall by 32% in just under three weeks. 

Our thesis does not regard similar market crashes in the reseach, but we believe that our thesis 

would have been highly relevant in building long-term investment strategies in the following 

period with high volatility in the markets. 

 

Based on the relevancy and motivation concluded in the paragraphs above, the objective of this 

thesis can said to be twofold; determining the potential market anomalies that arise in the 

Norwegian stock market from different kind of news, and what kind of investment strategies 

one could construct in order to capitalise on this news. Our thesis contributes to financial 

literature by estimating financial market factors, as well as improving risk management and 

profit maximation. This leads us to formulating the following research question. 

 

1.2 Research Question 
 

 

Can investment strategies be constructed in order to capitalise on the market’s 

reaction to various type of news, on the Oslo Stock Exchange? 
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1.3 Research Design 
 

The research conducted in this thesis will be constructed as a quantitative deductive event study 

of the most liquid stocks on the Oslo Stock Exchange. Data is collected based on the daily 

adjusted closing prices of the OBX-index for a three-year period. The prices are adjusted for 

stock splits and dividends, and the daily stock returns are then thoroughly analysed with all 

daily price fluctuations more significant than +/- 4% are examined. An extensive explanation 

of the data – and sample selection, follows in section 3. 

 

The gathering of news related to the stock price movements has seen to be a challenging task, 

as it exists a vast amount of news articles related to the different companies at each date. In our 

thesis, data at the specific dates are first compared to the mandatory stock notifications 

published in NewsWeb, where the companies publish mandatory stock notifications (Oslo Børs, 

2020c). In the instances where the stock fluctuations cannot be explained by stock notifications 

published in NewsWeb, Google’s search engine for news is used, as well as the two largest 

Norwegian financial news providers1, looking for company related-, sector related- or 

macroeconomic news that can be used as explanatory factors in the analyses. Finally, the 

Bloomberg database is used in order to cross-check for news at specific dates. It is believed 

that this procedure provides a satisfying amount of informational content. A more thorough 

explanation of the informational content gathered is provided in section 3, regarding the data – 

and sample selection. 

 

As stated above, the research conducted in this thesis will follow an event study framework. It 

is decided to follow the framework constructed by MacKinlay (1997), presenting various 

perspectives of event studies in economics and finance. It is used an extensive amount of 

academic literature in setting up the timeframe for the event study for each data point, as this 

is seen as an essential part of getting a precise and reliable analysis. The event study is based 

on basic statistical properties that are explained more thoroughly in chapter 4.3.  

 

When conducting the short-term analysis, the objective is to capture the effect in the sense of 

cumulative abnormal return for each event. An event is defined as when a firm experiences a 

                                                 
1 Dagens Næringsliv (DN.no) and e24 (e24.no) 
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significant stock fluctuation following relatable news. In the estimation of the normal return, it 

was found most reasonable for the construction of the thesis to use a one-factor model, called 

the market model. Further on, calculations of the cumulative abnormal returns are conducted 

for every event, in timeframes defined later on. The analysis is later divided into two long 

horizon approaches; Jensen’s alpha approach and the buy-and-hold abnormal return approach. 

The methodology related to these aspects will be thoroughly explained in chapter 4.5.  

 

The empirical evidence drawn from these calculations will then be assessed based on their 

statistical significance and used to construct various investment strategies. How these 

constructions are conducted will be explained more thoroughly in section 5. Lastly, the research 

study provides a discussion of possible explanation to the empirical results. These possible 

explanations are presented in section 6.  

 

Based on the procedure described in the paragraphs above, the data will be analysed in an 

extensive and thorough manner, providing a comprehensive discussion concerning the 

underlying reasons for the empirical results. The statistical properties will be tested with the R 

Studios software, while the short – and long-term analyses will be conducted using Excel. 

Based on the empirical findings, investment strategies are examined and constructed in order 

to capitalise on stock market movements and mechanisms. 
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1.4 Delimitations 
 

The analyses in this thesis is limited to the OBX index, which consists of the 25 most liquid 

securities on the Oslo Stock Exchange (Oslo Børs, 2020d). The Oslo Stock Exchange is 

commonly referred to as an “oil market”, which is a result of the stock exchange being heavily 

weighted towards oil and gas, and thus the pricing of these commodities. This could cause 

some sectors being weighted too heavily in the analyses, which could lead to imperfections in 

the empirical findings. 

 

Concerning the more specific delimitations with conducting event studies, some problems exist 

regardless of horizon-length in the event study. These problems are often described by that the 

indistinguishable variance increases in abnormal returns, making it difficult to draw reliable 

conclusions from the study. However, short-horizon methods seem to be significantly more 

reliable than long-horizon methods. In short-horizon event studies, the statistical format seems 

to have remained constant over time. In longer time horizons, econometrical issues such as the 

joint-test problem become more valid, leading to lower power, underscoring and generally a 

lack of reliability in the test. Empirical evidence suggests that the power to detect abnormal 

performance is decreasing in horizon length. As financial economists, our interests are to use 

an event study as a tool to test our economic hypothesis. Therefore the focus will be put on the 

interrelation between econometric and economic issues throughout this thesis (Khotari & 

Warner 2006).  

 

In relation to the long-horizon analyses, and more specifically, Jensen’s alpha approach, 

described thoroughly in chapter 4.5.1, a problem of possible skewness arises (Khotari & 

Warner 2006). This skewness in abnormal portfolio return is a by-product of cross-correlated 

data and can lead to skewness in the test statistics for the long-horizon abnormal returns (Barber 

& Lyon, 1997). However, this skewness is expected to decline if the sample size is of 

significant size, as well as being minimised by forming subsamples with similar characteristics 

related to the abnormal returns (Khotari & Warner 2006). These measures are conducted in 

order to obtain a precise and reliable analysis, these limiting measures will be presented more 

thoroughly in section 3. The buy-and-hold approach is also conducted in order to limit the 

delimitations in long-horizon event studies on abnormal returns. 
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In this thesis, there is decided to use an equally weighted approach in constructing the different 

portfolios. This approach places the same weight on any firm and any news within the sample, 

treating them equally important. The latter approach possible for event studies is the value-

weighted approach. This approach aims at adjusting for the market capitalisation of the various 

companies. A delimitation that could be relevant through the use of the equally weighted 

approach is that companies with smaller market capitalisation are overrepresented with respect 

to companies with larger market capitalisation. The academic literature provides no clear 

conclusion to which of the two approaches yields the most reliable results. In the sample used 

in this thesis, the three largest companies are Equinor, DNB and Telenor, which have a 

combined market capitalisation of 53% of the total OBX-index. These stocks have significantly 

lower volatility than the smaller companies and therefore account for only 22 of 1091 data 

points. This could cause a biased result towards the smaller companies in the analysis. 

However, as academic literature implies that tests weighting firms equally have more power 

(Kothari and Warner 2006), it is decided to construct the analysis through the use of an equally 

weighted approach, as it is believed that this would limit the skewness in the results. 

 

Concerning the overall construction of this thesis, it should be pointed out that some 

delimitations have occurred due to the COVID-19 situation. The consequences of a lockdown 

of the Danish society has led to limited access to study tools such as the library, face-to-face 

meetings and sample selection trough Bloomberg Database and Thomas Reuter Datastream. 

Further on, the limitations specified for the dataset will be explained more thoroughly in 

chapter 3.3.  

 

Lastly, it should be noted that some general assumptions are taken throughout this thesis in 

order to simplify the analysis. In the calculation, we have taken the assumption that there exist 

no transaction costs concerning actions in the financial markets. For an investor operating in 

real financial markets, these costs must, of course, be accounted for. 
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1.5 Thesis Structure 
 

The remaining of this thesis is coordinated in the following way. In section 2, the existing 

academic literature written on the different topics relevant for the construction of this thesis is 

reviewed. This will serve as a theoretical relevancy fundament for the rest of the thesis. In 

section 3, a detailed description of the data – and sample selection is provided, as well as a 

description of delimitation with the dataset sample. Section 4 introduces and describes the 

different type of methodologies used in the short- and long-term analyses, as well as the 

methodology used for testing the statistical properties in the dataset. Section 5 presents the 

empirical results from the short – and long-horizon analyses, as well as the statistical properties. 

Section 6 provides a discussion and a thorough examination of the possible underlying 

mechanisms, causing the empirical results from section 5. After that, section 7 will serve as a 

conclusion of the thesis, providing concluding remarks in relation to the research question. 

Section 8 presents a framework for further research on the topic, which could strengthen the 

conclusion drawn from this thesis. In section 9, the bibliography used throughout the 

construction of this thesis is presented. Lastly, is section 10 included as appendices that could 

be relevant for a thorough understanding of the empirical findings gathered in this thesis. 

 

If it exists a reference somewhere in the thesis to a different chapter or section, hyperlinks are 

constructed in order to navigate efficiently between the various part of the thesis. These 

hyperlinks are activated by clicking at the particular reference.  
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SECTION 2 – LITTERATURE REVIEW 
 

In this thesis, the intent is to examine how the stock market reacts to news and how investors 

should allocate capital in order to construct investment strategies that create excess return. The 

existence of academic literature on event studies of anomalies in the stock market is extensive. 

However, the amount of literature on the stock market’s reaction to a particular type of news 

is more limited. Notably, the existing literature related to how news affects stocks noted on the 

Oslo Stock Exchange is almost non-existent. Further on, concerning the second part of the 

research question of how investment strategies can be constructed following stock related 

news, the existence of academic literature significant. This literature is particularly concerned 

with how these investment strategies can be constructed in the sense of capitalising on stock 

market inefficiency.  

 

This section aims at presenting the most relevant academic literature written by academic 

scholars concerning the topics relevant for this thesis. The structure of this section will serve 

as a benchmark for the structure, used further on in section 4 and section 5, regarding the 

methodology and empirical findings. The first chapter in this section presents the academic 

literature regarding event studies and research methods. Further on, the academic literature 

concerning market efficiency and possible inefficiency in the stock market is highlighted. The 

latter chapter then presents academic literature and research studies related to the topic of 

constructing investment strategies based on stocks reaction to the news, both in the short – and 

long-run. The concluding chapter of this section provides a summary of the academic literature 

highlighted.    

 

2.1 Event Study and Research Method 
 

The academic literature concerning how to correctly define the research method for various 

kind of research studies was seen to be extensive. Bryman & Bell (2011) highlighted the 

importance of defining the correct research method, especially when conducting a business 

event study. The emphasise in this literature was specified on whether the research is seen 

deductive or inductive. Their literature was inspired by earlier researchers on the topic, 

especially Gummesson (2006), who explored the aspects of qualitative methods in 
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management research, which later on had served as significant importance for further academic 

work on various business research methods.   

 

Concerning the more specific research methods relevant for this thesis, most academic 

literature has focused on the intersection between inductive – and deductive research methods. 

Ormerod (2010) and Azungah (2018) both examine the intercept between inductive – and 

deductive research approaches, and both emphasised how the deductive – and inductive 

approaches provide comprehensive approaches for the correct analysing of data. In relation to 

quantitative research methods, Fong (1991) serves as a benchmark for setting. This paper 

concludes with quantitative research having two main functions; supporting and tactical 

assistance, as well as quantitative innovation concerning strategic innovation. This academic 

literature on different research methods serves as an essential foundation for further research 

on the event study methodology. 

 

Event studies have been a topic of academic research since 1933, when James Dolley examined 

the price effects of stock splits, studying abnormal returns (MacKinlay, 1997). Event study 

research has since then been examined by an extensive amount of academic scholars 

throughout the years. Khotari & Warner (2006) estimates that in the timeframe of 1974 to 2000, 

565 event studies have been conducted and published in the five leading journals of economics 

and finance2. They stated that event studies provide an ideal tool for examining challenges 

concerning the informational content, in relation to the stock prices. The fact that it exists such 

a vast amount of event studies serves as an indicator of the usefulness of the event study 

framework.  

 

Fama et al. (1969), highlighted the importance of a correct event study methodology, with their 

paper on how the stock splits influence stock prices after eliminating confounding events. This 

article was in a sense inspired by Ball & Brown's (1968) article about informational content of 

earnings, which sparked a new era for the event study methodology. MacKinlay (1997) later 

formulated a procedure for constructing an event study in the most appropriate manner, with 

ten steps on how to conduct a correct event study in a short time horizon. 

 

                                                 
2 Journal of Business, Journal of Finance, Journal of Financial Economics, Journal of Financial and Quantitative 

Analysis and Review of Financial Studies. 



 

 
16 

Mitchell & Jeffry (1994) later on, aimed at obtaining a more transparent definition of what an 

event study was. They concluded that an event study in relation to the stock market could be 

defined as a statistical technique that estimates the impact of different events in relation to the 

stock price. They also emphasised the importance of separating between two types of 

information on stock prices, information that is specific to the company and information that 

is likely to affect the aggregated stock market. Further on, McWilliams & Siegel (1997) 

intended to build further on this definition, as well as adding the importance of the ability to 

examine a significant relationship between an event and a stock reaction. In other words, to 

define the event study as a methodology that examines the performance of firms’ stock prices, 

based solely on business-related news specific to that company (Nageswaru Rao & Sreejith, 

2014).  

  

In the period between 1970 and 2010, there has been conducted more than 600 research reports 

concerning event studies (Nageswaru Rao & Sreejith, 2014). Newer event studies have focused 

more thoroughly on daily fluctuations in the stock market, as well as attempting on longer time 

horizon for the analysis. Brown & Warner (1985) examined the properties of daily stock returns 

and how the particular characteristics of the data affected the event study methodology. The 

theory of Fama (1998) argues that a longer time horizon in the event study provides a broader 

view of possible market inefficiencies. 

 

Nageswaru Rao & Sreejith (2014) later on, pointed out that event studies could be classified 

into three main categories; information impact research, market efficiency studies and studies 

examining abnormal returns. Econometric issues regarding event studies have also been 

examined thoroughly, both through Brown & Warner (1980, 1985) and Khotari & Warner 

(2006). Brown & Warner (1980, 1985) conducted research studies on statistical issues related 

to event studies. The research study from 1980 examined how problems in using monthly data 

could arise, while the 1985 paper described problems using daily data. Moreover, they 

conclude that a pure market model is well-specified and relatively robust. Khotari & Warner 

(2006) based their article on MacKinlay (1997) and provides a template for conducting an event 

study both in the short – and long-run. It was presented two essential issues to consider in an 

event study: whether market participants anticipated the event and whether the anticipation is 

expected to vary cross-sectional in a predictable manner. 
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Further on, did Brown & Warner (1985) highlight more technical necessities in the event 

studies, emphasising the need for determining the correct event window and estimation 

window. They emphasised the importance of a short event window, so that any lag in the 

response of the prices to an event, was short-lived. Glascock et al. (1987), on the other hand, 

warned about having a too short event window as a leakage of information could arise. 

MacKinlay (1997), however, states that the event window should be defined as more extensive 

than the specific period of interests, as this permits examination of periods surrounding the 

event. In such, making the academic literature concerning the length of the event window, 

somewhat divided. 

 

2.2 Market Efficiency 
 

The stock market mechanisms examined in the analyses of this thesis would potentially 

compromise the classical efficient market hypothesis, hereby referred to as the EMH. This 

hypothesis assumes that stock prices reflect all available information in the market. Fama 

(1969) was among the first advocates for EMH in academic literature, with his paper 

concluding that the stock market is efficient in the sense that stock prices adjust rapidly to new 

information in the market. This was later on supported by a several academic scholars (Cootner, 

1968; Keane, 1986). For instance, did Keane (1986) stated that all empirical evidence suggests 

that the market is highly efficient as an information processor. However, he also sparked a 

discussion of there being different degrees of market efficiency characterising the stock market. 

 

This discussion regarding different degrees of market efficiency had previously been advocated 

for by Samuelson (1965). Samuelson (1965) conducted a study that did not prove that actual 

competitive market work particularly well and therefore pointing to some degree of market 

inefficiency. Through these kinds of studies, suggesting subpar market efficiency, the possible 

mechanism of semi-strong efficiency was introduced. This was later on supported by several 

financial academics, such as Basu (1977) who shared scepticism about classical financial 

estimation models ability to capture market efficiency. De Bondt & Thaler (1985) were also 

advocates for this kind of market efficiency, with their study concluding that the information 

processing of investors could be seen as an underlying factor causing immediate market 

inefficiency, but that the stock market stabilises with time. Later research has surpassed the 
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semi-strong market efficiency and instead suggested total market inefficiency in regards to the 

stock market. 

 

This kind of market inefficiency was advocated early on by Stiglitz & Grossman (1980). They 

argued that if market efficiency were in the presence, then there would be no opportunities for 

return to be made by private investors, and thereby no incentives for investors to participate in 

the stock market. This has later on been supported by modern economists, such as Libby et al. 

(2002), as they examined how earning announcement affects information asymmetry in the 

market. They found that this kind of information asymmetry, in turn, can lead to overall market 

inefficiency, in the stock market. Other research studies in the modern era have also concluded 

with a severe scepticism to market efficiency (Subramanian, 2010; Khotari & Warner 2006), 

with market inefficiency being defined as a result of anomalies in the stock market. This belief 

is built upon earlier research on market corrections, such as Renshaw (1984), where it was 

concluded that market corrections compromise the overall efficiency in the stock market.   

 

Khotari & Warner (2006) provided support to this view, emphasising the fact that 

systematically non-zero abnormal security return that persists after a particular type of 

corporate events are inconsistent with market efficiency. Schwert (2003) also defined the type 

of mechanisms described in the paragraph above, as anomalies, and concluded with these kinds 

of mechanisms being profit opportunities and therefore sources to market inefficiency in the 

stock market. These kinds of research papers on inefficiency in the stock market provided 

support to the existence of random walk properties in the series of stock returns. 

 

The Random walk hypothesis as a property for stock price movements, emphasises the 

challenges regarding stock price forecasting and supports the fact of stock prices only being a 

result of previously given values, plus a random shock in the market. This concept of a random 

walk model was first introduced by Fama (1965), but was based on earlier research on 

randomness in stock prices, advocated as early as in 1953 (Kendall & Bradford Hill, 1953). 

This has, later on, served as a benchmark for several research studies on price fluctuations in 

the stock market (Pinches, 1970; Crouch, 1960; Novak, 2014), with the conclusion being that 

stock price changes arise as previously prices would indicate, plus a random shock driven by 

an economic event. This thought served as a premise for the importance of event studies based 
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on anomalies, in order to conclude whether random walk properties or some kind of market 

efficiency best explains the stock market mechanisms. In order to conduct these kinds of 

research studies, the statistical properties of the stock returns need to be examined. 

 

These kinds of statistical properties in datasets for stock returns has been a topic of academic 

research for a significant amount of time. Meyers (1973) examined whether the regression 

coefficient reflects the relationship between individual securities, and thus leading to 

stationarity in the market. Theobald (1981) also aimed at investigating the stationarity of beta 

factors and how these changes, dependent on different time horizons. These papers found 

results of beta stationarity as a product of moment correlation coefficients. This further on, 

provided incentives to extensive research on time series – and cross-sectional properties of 

stock returns.  Titman & Jegadeesh (2002) examined the cross-sectional – and time-series – 

determinants for datasets of stock return, with regards to stock momentum. In this research, the 

cross-sectional properties are especially highlighted, in the sense that statistical cross-sectional 

variation can lead to abnormal returns. Amihud (2002) focused more thoroughly on the time 

series related properties of the stock returns and found that liquidity affects small firm stocks 

more significantly, explaining time-series variations in their premiums over time. These 

conclusions on statistical properties in the stock returns provided a theoretical benchmark for 

further event studies on anomalies in the stock market.   

 

This defined importance of event studies based on anomalies had already been advocated for, 

early on by Brown & Warner (1980). They emphasised the importance of event studies in 

estimating market efficiency. Fama (1991) and Warner & Kothari (1997) also found that short 

term event studies serve as major importance in estimating whether or not the stock market is 

efficient. Later on, Fama (1998) explained that a longer time horizon in the event studies 

provides a fuller and more thorough view of the possible market inefficiencies. He further on 

argued that most long-term return anomalies tend to disappear when changes in the technique 

occur. This can be considered in line with market efficiency predictions. Thus, the paragraphs 

above can be said to form a framework for literature that emphasise the importance in 

estimating market efficiency, in relation to random walk properties in a series of stock returns. 

This serves as a foundation in defining the importance of event studies in estimating this 

relationship. 



 

 
20 

2.3 Stock Reaction to News and Investment Strategies in the Short Run 
 

The framework for event studies presented in chapter 2.1 along with the theories regarding 

market efficiency and possible inefficiency highlighted in chapter 2.2, has provided an 

extensive literature foundation for further studies on anomalies in the stock market. Hence, the 

further topics relevant to research would be to specify the design of the event study. Short term 

event studies have been the type of event studies which has been advocated most for by 

academics, in order to examine market behaviour. Dolley (1933) was among the first 

economists to construct a short-term event study. He aimed at examining the return effect of 

stock splits in a short time horizon. Further on, in order to get a more precise strategy to measure 

the short term effect of an economic event on the value of a firm, MacKinlay (1997) conducted 

studies that provided measurements of different events economic impact on security prices over 

a relatively short period of time. This supported other academic scholars in founding a 

benchmark for further short-term financial event studies. 

 

Earlier research conducted by Eckbo (1983), aimed at conducting short-term event studies, by 

testing if horizontal mergers generated positive abnormal returns for stockholders. This paper 

conducted the event study as a procedure where calculating short term abnormal – and 

cumulative abnormal returns provided a benchmark for concluding on market efficiency. This 

served as a foundation for further research studies on short term event studies. This way of 

conducting short term event studies was later seen as the most precise way to conduct a short-

term event study, in order to measure short term effects from economic events. Therefore did 

this procedure, serve as a relevant topic for a thorough examination, in later academic literature 

(Brown & Warner, 1980; Jensen & Ruback, 1983). 

 

Pearce & Roley (1985) used this short-term event study procedure in order to examine the 

relationship between firm-specific news and stock prices more thoroughly. They found that 

empirical results do not point to any significant change in stock prices, due to the 

announcements being anticipated. However, they found some insignificant evidence that 

supports the claim of news related directly to monetary policy, money announcement surprises 

and discount rate changes have some influence on stock prices. Nonetheless, as a result of the 

statistical insignificance, the findings of no changes in the stock prices remained the overall 

conclusion. This was seen as contrary to what was previously found by Ball & Brown (1968), 



 

 
21 

who found that post-event abnormal returns are stronger for small stocks, especially in cases 

where earning announcements are significantly higher than consensus estimates. The 

conclusion was therefore seen to be that the stock price was affected by that particular company 

specific event. This study concluded with there being no more than 10%-15% of the 

information in annual earnings announcements that had not already been anticipated by the 

market. This conclusion was drawn within the timeframe of month after the announcement.   

 

This existing literature on short term financial event studies lead to more research being 

conducted on especially financing decisions by corporations, and how these actions affect the 

value of the firm. Asquith & Mullins Jr. (1986) aimed at examining the effect on stock prices, 

as a result of seasoned equity offerings. This research concluded with a statistically significant 

negative price effect, following a seasoned equity offering. This provided academic scholars 

with incentives for studies of corporate decisions beyond seasoned equity offerings. This has 

resulted in short term event studies following corporate financial decisions being a topic of 

extensive academic discussion, and the existing academic literature being comprehensive 

(Myers & Majluf, 1984; Akhigbe et al., 1997). 

 

Concerning what kind of capital placements an investor should consider, in order to maximise 

excess return in short term event studies, Fama (1998) found that post-event abnormal returns 

are minimal both in M&A-cases, as well as dividend payments. Bulkley & Herrerias (2005) 

further on, provided findings that negative abnormal returns stay significant both in quantitative 

and qualitative profit warnings, in a time frame exceeding 3 months. This makes it possible to 

capitalise on these kinds of news, by constructing investment strategies in this particular 

timeframe. Daniel et al. (1998) argued that underreactions to the news in the financial markets 

are possible to define accurately, using behavioural models. These models can, in turn, be used 

to determine the significance of investors reaction to the news, and thereby form conclusions 

that could lead to the construction of investment strategies.  

 

In order to capture the more specific effect of company related news on the stock prices, 

MacKinlay (1997) and (Mcqueen & Roley, 1993) articles serve as an academic foundation. 

Mcqueen & Roley (1993) provides evidence that the stock markets response to macroeconomic 

news, depends on the overall state of the economy. MacKinlay (1997) furthermore provides a 
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more systematic framework of categorising news into categories of good news and bad news. 

The empirical results from this paper yields support to the hypothesis of both positive news 

and negative news, convey information that is relevant for the overall valuation of the firm. 

More recent studies have aimed at shedding more light on this topic, in order to estimate the 

effect of company related news on the valuation of the firm more precisely.  

 

Brunnermeier (2003) conducted an event study of publicly traded US firms over the period of 

time 1985-2001, where the news affecting the firm is seen to be earnings announcements 

concerning the estimates of consensus analyst forecast. The most notable findings by 

Brunnermeier (2003), was that it appears to be some trend in the days leading up to the event 

day, implying that there is some degree of predictability in the news. Later on, Tetlock (2007) 

presented a quantitative measure of the interaction between the media and the stock market, 

using daily content from the Wall Street Journal. Tetlock (2007) presents a system for 

examining and scoring news articles from the Wall Street Journal, called Harvard-IV 

Dictionary. The empirical results gathered from this study was consistent with theoretical 

models for noise and liquidity traders, at the same time as they were inconsistent with theories 

of media content as a proxy for new information about fundamental asset values and market 

volatility. The implications from the literature highlighted in the paragraphs above have 

provided incentives for these kinds of financial event studies using a longer time horizon in the 

analysis. 
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2.4 Stock Reaction to News and Investment Strategies in the Long-Run 
 

Long-horizon event studies and analysis of long-run abnormal return has been conducted 

almost as long as the short-term event studies but has experienced significantly more academic 

attention in the latest years. However, Fama et al. (1969) started out by examining the long-

term effect of stock split events on the overall market efficiency. He concluded with that the 

market’s judgement of new information often was reflected in the stock price by the end of the 

following month. This paper thereby provided support to the theory regarding full efficiency 

in the financial markets. However, other academic articles such as Basu (1977) found that 

security price behaviour violates with the hypothesis of market efficiency, in a longer time 

horizon. Hence, this study provided a result of a disequilibria persisting in the capital markets 

during a longer time horizon. Further research, such as Warner & Kothari (1997) aimed at 

measuring long-horizon security price performance in a multiyear timeframe with relation to 

firm-specific events. They found that long-horizon tests often indicate abnormal performance, 

when no abnormal performance is present. This provides support to prior studies that criticise 

the power of long-horizon studies on abnormal price performance for securities (Brown & 

Warner, 1980; Barber & Lyon, 1997).  

 

Although these kind of empirical studies have provided some criticism to the power of long-

horizon event studies on abnormal return, further research has been conducted in order to 

strengthen the power of long-horizon event studies. Ikenberry et al. (1995), aimed at examining 

if the market underreacted to open market share repurchase. The objective of this study was to 

estimate multiyear abnormal returns, and hence develop a measurement of buy-and-hold 

abnormal returns. They found that on average, the market underreacts to share repurchases in 

the open market by 15%, using a buy-and-hold strategy. This was later described as the BHAR-

return by Mitchell & Stafford (2000) and Lyon et al. (1999), describing it as an investment 

strategy that actually resembles investors real investment, and thereby a more precise and 

reliable analysis. Later research such as Kothari & Warner (2006) has highlighted some 

econometric and statistical downfalls with the BHAR-approach, and therefore left it prone 

towards other academic literature in estimating long-horizon analysis tools with more 

estimation power than the BHAR-approach.  
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Later studies have thus aimed at developing further long-horizon analysis tools with more 

significant estimation power. Mandelker (1974) examined the market for mergers and 

acquisitions and the impact this news, have on the return of the stockholder. This was done 

through the use of a two-factor model, CAPM, which were meant to provide more power to 

the long horizon event studies. This study provided results of anticipatory price movements 

preceding the effective date of a merger, that exhaust all valuable information in mergers. This 

analysis provided significantly more power to the long-horizon event studies on abnormal 

returns, and provided a foundation for further research using Jensen’s alpha approach. Jensen 

(1967) provided a risk-adjusted measure of portfolio performance for mutual funds using 

Jensen’s alpha approach. Using this approach Jensen found that it existed very limited evidence 

on any individual funds doing it better than what would be expected by randomness. However, 

this approach provided investors with tools in order to obtain maximum possible returns for 

the level of risk undertaken.  

 

Jensen’s alpha approach has later on been seen as a benchmark for several other event studies 

on long-horizon abnormal return (Eckbo, 2010; Lyon et al., 1999). Jensen’s alpha approach 

has been developed through time, in order to better estimate abnormal returns. This has been 

done by including the Fame-French Three-Factor model which adjusted the estimates based on 

size, risk and value. This made risk factors more adjusted in relation to the market risk factor 

in CAPM (Fama & French, 1993). Further on, was another adjustment factor added to the 

analysis by Mark Carhart, in order to capture the one-year momentum anomaly. This model 

was defined as the Carhart Four-Factor model (Carhart, 1997). These various estimation 

models will be more thoroughly examined in chapter 4.5.1.  

 

2.5 Literature Review Summary 
 

On the basis of the academic literature highlighted in the four chapters above, the theoretical 

framework is seen to be sufficient in order to examine the research question further. The 

academic literature seems to be of a significant amount regarding event studies on investment 

strategies and stock fluctuations, both in the short – and long term as a result of anomalies in 

the stock market. The theoretical foundation of research studies, as well as whether the stock 

market is characterised by some degree of efficiency or inefficiency also seems to be sufficient. 

This literature benchmark will serve as a fundament for the rest of the thesis.  
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SECTION 3 – DATA – AND SAMPLE SELECTION 

   

This section of the thesis aims at providing an overview, as well as what premises are used in 

the data sample selection process. The data selection is conducted through focusing on 

correctly defining the data selection criteria, sample period and dataset limitations. In the 

chapter concerning the data selection, the factors that found the benchmark behind the choice 

of the respectively stock prices used in the analysis is defined. The latter chapter focuses on 

the sample period and aims at clearly defining the reasoning behind the sample period used in 

the analysis. Lastly, there will be highlighted some delimitations with the dataset, as these are 

essential to be aware of when concluding, later on in the thesis.    

  

3.1 Data Selection    
  

Throughout this thesis, it is decided to focus on the OBX-index from the Oslo Stock Exchange 

when assembling the stock prices. This index consists of the 25 most liquid companies noted 

on the Oslo Stock Exchange and contains a wide range of companies from various sectors. It 

also consists of a mix of companies with large market capitalisation, as well as growth 

companies. Thus, the OBX-index provides a satisfying variety and representation of the stock 

market movements in Norway. The OBX-index is revised on a semi-annual basis, with the 

revision most prior to the construction of this thesis, being in December 2019. The firms 

included in the OBX-index with the corresponding market size, book-to-market ratio and 

tickers used in this thesis can be found in Appendix J.  

 

The stock prices used in this thesis is mainly collected through the financial platform Yahoo 

Finance3. It is used daily closing prices in the analyses, as this is believed to provide the most 

precise benchmark for the analysis purpose. Daily rates also come in handy further on when 

performing time series regression, for the reason that using high-frequency data leads to 

minimising the loss of informational data points (Athanasopoulos & Hyndman, 2018). Further 

on, using the daily prices provide a dataset of significant size, which has certain statistical 

advantages. While smaller samples often lead to situations where the central limit theorem and 

                                                 
3 https://finance.yahoo.com/ 
 

https://finance.yahoo.com/
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asymptotic results cannot be trusted, thus making it more reasonable for the purpose of this 

thesis to use a large sample (Khotari & Warner 2006). 

  

Further on, we decided to work with the adjusted closing prices, meaning stock prices that are 

adjusted for dividends and stock splits. By theory, assuming that the findings of Modigliani-

Miller are still relevant, stock prices will fall with the same amount as the dividend at the ex-

dividend date (Modigliani & Miller, 1958). The pay-out reduces the asset – and shareholder 

equity of the company, to the extent of the dividend pay-out. Ex-dividend dates are therefore 

not seen as a news type in the dataset. Neglecting dividend payments in the analysis will also 

make the analysis less bias and  more precise as a benchmark, as firms offering low dividend 

payments often provide greater prospects for capital gains (Bodie et al., 2014). The usage of 

the adjusted closing price is, therefore seen as the most sensible stock price concerning the 

analysis conducted in this thesis. 

  

In order to simplify the analysis, it has also been decided to categorise the companies used in 

the analysis, based on what sector the stock is most related to. As a benchmark for dividing the 

companies into sectors, the first two digits in their GICS-codes4 is used. GICS, the Global 

Industry Classification System, is a methodology widely recognised in industry analysis, as a 

way to classify companies based on their principal business activity. The system has four 

different levels; sector, industry group, industry and sub-industry, with the sector level being 

divided into 11 different categories (Standard & Poor’s, 2006). The 25 companies in the OBX-

index are assigned with the following GICS-codes based on their sector (Oslo Børs, 2020b) 

The sectors related to each GICS-code can be examined more thoroughly in Appendix K.  

 

Table 3.1 – Global Industry Classification Standard of the OBX Index 
 

GICS 10 GICS 40 GICS 30 GICS 20 GICS 15 GICS 50 GICS 25 

AKERBP AKER BAKKA GOGL NHY TEL SCHA 

BWLPG DNB LSG NEL YAR   

BWO GJF MOWI NAS    

DNO STB SALM TOMR    

EQNR  ORK     

SUBC       

TGS 

FRO 
      

The table presents the firms in the OBX index based on their first two digits of their GICS-code. 

                                                 
4 Global Industry Classification Standard, see Appendix K 
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In this analysis, the news has been defined a specific reasoning behind adjusted closing price 

falling or rising by more than 4.0% from one day to another. In the timeframe between 

01.01.2017 and 01.01.2020, 1297, such fluctuations in the stock price returns were detected. 

After a thorough examination of these 1297 data points, specific news causing these 

movements was found in 1091 of the instances, implying that for 204 the total data points there 

was not detected any specific news for the event day. Several of the unexplainable data points 

come as a result of stocks being significantly volatile, as well as being recognised by cyclical 

and uncertain markets, e.g. Golden Ocean Group, Norwegian Air Shuttle and BWO. These data 

points are also often found within growth companies like TOMRA and NEL, as they had 

limited media coverage at the beginning of the sample period. These aspects of the dataset as 

a possible explanation for the empirical results will be examined thoroughly in chapter 6.3.  

 

The process for determining the news corresponding to each data point could be seen to be a 

challenging task, as the nature of the stock market mechanisms is uncertain. However, a 

procedure was defined and used in the examination of each data point in the data sample. First, 

the data point was compared to the mandatory stock notifications published by the company at 

NewsWeb (Oslo Børs, 2020c). If there were no mandatory stock notification detected in 

NewsWeb, the process was taken to various news providers, in order to conduct a thorough 

examination of possible news. The examination was done to detect if there could be any 

company-, sector- or macroeconomic news that could explain the stock price fluctuation, of the 

individual stock. This research involved using Google’s news search engine, the Bloomberg 

terminals and the two largest stock news providers in Norway; E24.no and Dagens Næringsliv.  

 

Further on, the news detected through this process was divided into four different categories, 

as well as categorised as either positive – or negative news. The four categories used further 

on in the analyses, are as follows:  

 

1. Mandatory Stock Notifications 

2. Company Related News 

3. Sector Related News 

4. Macroeconomic News  
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In the instances where there seems to be more than one event causing the stock price movement, 

the decision was made to thoroughly examine how the various news reflects some firm-specific 

aspects. Further on, a thorough examination of how these events reflect information that is not 

already known in the market, and if the news is of fundamental importance for the 

respective company, is conducted. An overall conclusion is then made on the basis of these 

aspects, in order to determine how the stock is affected by the news and what type of news is 

most relevant for the analysis (Strøm, 2016). 

 

Table 3.2 illustrates some examples of the different types of news in each category of news 

used in the analyses. The table yields real examples on the various type of news, that is used in 

the construction of this thesis. 

 

Table 3.2 – News Categories 
 

The table present the different types of news categories, as well as examples of news related to each category. 

Type of News Examples 

Mandatory Stock Notifications - “Aker BP acquires Hess Norway” 

- “Trading Updates” 

- “MOWI first quarter 2019 results”  

- “Equinor launches a USD 5 billion share buy-back programme” 

Company Related News - “Lufthansa are considering buying Norwegian” 

- “Danske Bank upgrades target price on DNO”  

- “The Norwegian Authorities of Economic Crime starts 

investigation of DNB” 

Sector Related News - “Kepler Cheuvreux latest LPG-report” 

- “OPEC agrees to cut oil output from Jan. 1” 

- “DNB expects lower salmon prices in 2019” 

- “Demonstrations against hydrogen in South-Korea” 

Macroeconomic News - “Fear escalation of trade war” 

- “Oslo Børs falls as coronavirus concerns the market” 

- “US and China signs agreement aimed at ending trade war” 
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Finally, the aggregated amounted of news accumulated to a total of 1091 data points. These 

data point represents the dates, where stock prices moved by a more considerable amount than 

+/- 4%. These data points also represent the dates, where the fluctuations could be associated 

with specific company related news. The distribution of these data points are illustrated in 

figure 3.1 and illustrates a distribution of 585 positive news and 506 negative news. The figure 

also yields the distribution of the four defined sub-categories. Lastly, the amount of stock 

fluctuations where no explanatory news could be detected is illustrated.  

Figure 3.1 – Distribution of News in Each Category 
 

The figure presents the distribution of news based on their corresponding news category, as well as the 
number of data points where no news is detected. The categories are divided between positive and negative 

news. 

 

 

In later calculations, the Market model will be used for stock return estimation. This estimation 

model is explained more thoroughly in section 4. In the calculations using the Market model, 

the OSEBX index is used as a proxy for the market portfolio. OSEBX is the Oslo Stock 

Exchange benchmark index and represents the 66 most traded securities, listed on the Oslo 

Stock Exchange. These stock prices are also adjusted for dividend payments (Oslo Børs, 

2020a). OSEBX is used as the analytical benchmark index for the Oslo Stock Exchange, and 

it is therefore found sensible also to use this as a benchmark in this analysis.   
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3.2 Sample Period  
  

In order to obtain the most precise analysis, it was decided to use stock prices in the timespan 

of three years, between 01.01.2017 and 01.01.2020. This sample period provides a foundation 

for the short – and long-horizon analyses. However, in order to conduct the event study in the 

most precise manner in a short time horizon, the estimation window needs to be defined 100 

days prior, of the event date. This makes it necessary to collect a sample of stock prices in the 

time frame between 01.01.2016 to 01.01.2017, in order to define the estimation window for 

stock fluctuations occurring less than 100 days after the start of the sample period.  

  

3.3 Dataset Limitations 

  

A feasible limitation concerning the dataset could be caused by the fact that it is used daily 

closing prices in the analysis, and there is no examination of the intraday fluctuation. This could 

lead to less precise and reliable empirical results, as daily fluctuations can be significant. It 

exists an extensive amount of instances where the stock price falls immediately after stock 

related news has been published before the stock recoups the same day. The results and 

investment strategies in this thesis will, therefore, focus on how an investor should act 

regarding the closing stock prices from one day to another.    

  

The analyses in this thesis will also be conducted as previously stated, as an event study. This 

type of methodology could sometimes lead to potential challenges, especially when using daily 

stock prices. These problems include non-normality in the stock prices, non-synchronous 

trading and market model parameter estimation. This could imply difficulties with estimating 

the variance and losing the ability to capture and describe essential properties in the simulation 

(Brown & Warner, 1985). However, the choice of using as high-frequency data as possible 

could have some advantages as well, especially in designing as precise investment strategies 

as possible. These limitations could also be minimised by recognition of autocorrelation in the 

daily return and changes in their variance conditional on an event (Brown & Warner, 1985).  

  

It could also be argued that the OBX-index does not fully represent the Oslo Stock Exchange. 

This could arise as a result of the OBX-index not including the companies with smaller market 

capitalisation, or the less liquid companies. However, if one examines the OBX-index in 
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relation to the Oslo Stock Exchange over the past three years, the development is close to 

identical. This could imply that the OBX-index is a sufficient representation of the Oslo Stock 

Exchange.  

 

In the practical collecting of data, the stock prices were collected through Yahoo Finance. The 

stock prices provided by Yahoo Finance are adjusted backwards in time, from the dividend ex-

date. This may lead to some changes in the stock prices from the date the data was collected. 

These changes arise if the company has paid a dividend, since that date. However, this is a 

delimitation that would have been present at any time of stock price collection, making it 

sensible to conduct the analysis, based on the stock prices as of 01.01 the particular year. 

 

The dataset sample used in this analysis could also be seen as prone to a skewed amount of 

news concerning the different companies. For the companies with a market capitalisation of 

significant sizes, such as DNB and Equinor, there are only observed seven data points with 

stock price fluctuations more than 4.0% or less than -4.0%. Contrary, does Norwegian Air 

Shuttle have 131 individual data points, with these described stock fluctuations. This could 

result in the most volatile companies at the OBX index being overrepresented with data points 

in the analysis. These firm characteristics could also lead to abnormal returns vary cross-

sectionally, as the coverage the companies get from analysts varies significantly, making some 

events more predictably than others (Khotari & Warner 2006). 

  

In every event study, there will be some chance for clustering in the dataset sample. In this 

thesis, the chance for clustering will occur in regulatory events affecting an industry or a subset 

of the firms. Such an event could, for instance, be a rise or drop in the oil price, affecting the 

companies in the index with GICS-code 10, the energy sector. If it occurs an instance of 

clustering, then this would bias the estimated standard deviation and test statistics, used later 

on in the analysis, upwards and downwards respectively (Khotari & Warner 2006).  
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SECTION 4 – METHODOLOGY  
  

This section aims at providing an outline for the methodology used to analyse the data 

presented in section 3. The methodology outlined in this section will provide as a benchmark 

for the empirical analyses, as well as to accommodate the addressing of the research 

question. The methodology is selected on the basis of the best possible solution for the research 

question, as considerations are taken in relation to the difficulties in simulating every 

conceivable variation of each methodology and plausible experimental situation (Brown & 

Warner, 1980).  

  

The first chapter in this section focuses on what business research approach used in this thesis, 

in order to get a logical structure in the empirical research. Further on, the theory behind how 

to conduct an event study is outlined, as this is an essential part of measuring the impact of a 

specific event on the value of a firm (MacKinlay, 1997). In the third chapter of this section, the 

methodology used in this thesis for the statistical testing, necessary for reliable analysis of the 

abnormal returns is outlined. In this chapter the focus is founded on time series properties and 

standard OLS-properties. Then, the theory serving as a benchmark in the econometrical part of 

the cross-sectional analysis is presented. The theory behind the calculations conducted for 

standardized returns on the respective stocks, as well as the abnormal returns and 

the cumulative abnormal returns used in the short horizon analysis, is then thoroughly 

explained. Lastly, the methodology used in the long-horizon analyses is presented. This chapter 

is divided into two parts representing the two approaches used in the long-horizon analyses; 

Jensen alpha approach and the buy-and-hold abnormal return. 

  

  



 

 
33 

4.1 Business Research Method  
  

When setting the guideline for the business research method used in this thesis, the definition 

of business research as research conducted for potential issues or questions that arise in the 

academic literature of economics and finance serves as a benchmark. The importance in the 

area of business research methods lies in defining the correct business research method for this 

particular thesis, as this founds a benchmark for the further design of the analysis, and thus 

how the findings are interpreted. It is also essential to be aware of what business research fits 

the thesis best, as awareness around when it is appropriate to employ particular data collection 

techniques and analysis, is essential (Bryman & Bell, 2011). These insights will also be used 

when concluding whether the research conducted in this thesis was of good – or bad sort.  

 

This thesis follows a deductive research approach, where true premises for the research study 

aims at developing a significant and valid conclusion. A deductive research study follows the 

process of first developing a theory, then setting a hypothesis, collecting data, presenting the 

findings and whether or not the hypothesis is confirmed, and lastly revising the theory set at 

the beginning of the research. The research study is based on the theoretical considerations to 

what is known about the particular domain, which is then used to formulate a hypothesis that 

is imbedded in the empirical findings. The focus when conducting a deductive study should lie 

on how data is collected in order to explain the concepts affecting the hypothesis, as well as 

how the thesis translates the hypothesis into operational terms (Bryman & Bell, 2011).  

  

Further on, the research design used in this thesis is defined as a quantitative type of research. 

Quantitative research means a research design where the various aspects of the thesis follow a 

clear and logical sequence. Quantitative research emphasises quantification in the collection 

and analysis of data and embodies a view of social reality as an external factor which is 

exogenous given. When conducting quantitative research, there are some aspects that are up 

for criticism and should, therefore, be presented, in order to be taken account for. These aspects 

criticise whether quantitative research is able to capture the measurement process with a 

satisfying sense of precision and accuracy, as well as how the instruments used in the analysis 

are able to connect between research and everyday life (Bryman & Bell, 2011). However, these 

aspects of criticism lie in the essence of quantitative research and are not discussed any further 

in this thesis. 
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The research design, as presented in chapter 1.3, provides a description of the dataset as a 

quantitative collection of a large sample of stock prices. It also provides the insight of the 

analysis being prone to some of the mechanisms relevant to the stock market, which is seen as 

exogenously given in the analysis. Thus, the quantitative research design seems like a good fit 

for this thesis, as the research follows a clear relationship between firstly developing a theory, 

and then presenting the observations and empirical findings. According to Bryman & Bell 

(2011), quantitative research studies can be depicted as something that precedes research, 

which is also the instance in this thesis.  

  

On the basis of the aspects discussed in the paragraphs above, this thesis follows the scientific 

approach presented by Bryman & Bell (2011) and is defined as a quantitative deductive 

research. The thesis is therefore based on the steps outlined by Bryman & Bell (2011) in 

constructing the research study.  

  

4.2 Event Study Methodology 
  

In order to measure the effects of an economic event on the value of a firm, it is crucial to 

construct the analysis as an event study. An event study measures if the effect of an event will 

be reflected in a stock price immediately, given that the market is rational and efficient 

(MacKinlay, 1997). Thus, it makes it necessary to perform an event study in order to discover 

trends or patterns, where investors could form investment strategies to capitalise on market 

movements. More technically, an event study seeks to establish whether the cross-sectional 

distribution of returns, at the time of an event, is systematically different from the predicted 

returns (Khotari & Warner 2006). Thus, making event studies highly relevant when aiming to 

construct investments strategies to capitalise on market inefficiency, as a result of published 

company related news.  

 

The historical use of event studies has primarily focused on the short-term effects on equity 

prices, however more recent research has made a more thorough examination of the problems 

with characteristics of short-term security prices. Brown & Warner (1985), examines the 

problems of autocorrelation and event-conditional variance in event studies using daily stock 



 

 
35 

prices. These aspects, along with the standard methodology presented by Fama (1969), will be 

used throughout this thesis in the short-horizon analysis.   

   

The initial step of formulating an event study is to decide on the event of interest for the 

analysis. In this thesis, that would imply the date when the company related news is published. 

The next step is to define the time frame for the event window. The event window is the period 

of time when the stock prices involved, would be aspired to be examined. For an event study 

to provide the most precise and reliable results, it is essential and a necessity to correctly specify 

the event date (Nageswaru Rao & Sreejith, 2014).  This should be defined as larger than the 

specific period of interests, as this permits examination of periods surrounding the event 

(MacKinlay, 1997). In line with MacKinlay (1997), the event date in this thesis is defined as 

zero, the date of the news.  

 

Further on, the event windows are defined in two different manners. The first event window is 

an eleven-day event window. In this event window, the time frame is defined as two days prior 

to the event, until eight days after the event. The event window is thus defined, for the first 

group of investors as: (-2,8). The second event window is defined in order to capture post-event 

effects solely. This event window is defined in the time frame of one day after the event, until 

eight days after the event. Thus, defining the event window, for the second investor group as: 

(1,8).   

 

Further on, one should define the estimation window of the event study in order to estimate 

“normal” returns. The normal returns can be defined as returns in the nonexistence of the event 

in interest (MacKinlay, 1997). When defining the estimation window, it is essential to be 

certain that the time frames do not overlap, in order to avoid event-driven effects in the 

estimation of normal return. Empirical evidence also suggests that two problems could arise 

when aiming for the most precise definition of the estimation window and should, therefore, 

be accounted for. Firstly, the problem of significant events affecting a security, even though 

the event has no relation to the particular firm. Secondly, the problem of non-stationarity in the 

time series of the stock price can become severe5 (Nageswaru Rao & Sreejith, 2014). Based on 

the objective of avoiding these mechanisms, the estimation window is defined as 95 – and 97 

                                                 
5 Stationarity will be examined in Chapter 4.3.1 
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days of observed stock prices before the announcement date. The 95 days estimation window 

is for the first investor group (-2,8), while the 97 days estimation window is constructed for the 

second d investor group (1,8). To avoid event-driven effects, the estimation window ends five 

days prior to the event date for the first investor group (-2,8) and three days prior to the second 

investor group (1,8). This is illustrated in figure 4.1 and 4.2 below.  

 

An illustration of the two different timeframes for the estimation windows and event windows 

can be seen in the figures below, where 𝑇1describes the end of the estimation windows in both 

figures. 𝑇3 describes the end of the event window for the first investor group (-2,8), while 𝑇2 

describes the start of the event window for the first investor group (-2,8) and the end of the 

event window for the second investor group (1,8). The specific event date is at time zero. 

     

Figure 4.1 – Timeframe CAR (-2,8) 
 

 

The figure presents the timeframe used in the CAR (-2,8) estimation. The estimation windows start 100 days 

prior to the event and ends 5 days before event date. The event window starts two days before event day and 
ends 8 days after. Denotations: 

0: event date. T0: start of estimation window. T1: end estimation window. T2 start event window. T3 end event 

window. 

 

Figure 4.2 – Timeframe CAR (1,8) 
 

 

The figure presents the timeframe used in the CAR (1,8) estimation. The estimation windows start 100 days 

prior to the event and ends 3 days before event date. The event window starts one day after the event day 
and ends 8 days after. Denotations: 

0: event date. T0: start of estimation window. T1: end estimation window T2 end event window. 

 

 

Estimation Window Event Window 

𝑇0 𝑇1 𝑇2 0 𝑇3 95 Days 3 Days 2 Days 8 Days 

Estimation Window Event Window 

𝑇0 𝑇1 0  𝑇2 97 Days 3 Days 
8 Days 
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These timeframes will be used solely when conducting the short-horizon analysis and are not 

relevant for the long-horizon analyses. The short-horizon analysis is conducted using the 

methodology described in chapter 4.4. The timeframe used in order to conduct the long-horizon 

analysis will be thoroughly explained in chapter 4.5. 

 

4.3 Statistical Properties 
 

The dataset used in the analysis of this thesis can be defined as single variable observation, 

stock price, over the course of time, and is therefore considered a time series when calculating 

long-horizon returns. In the short time horizon, the cumulative abnormal returns are calculated 

at one particular point in time for different entities, which is therefore considered to be a dataset 

suited for a cross-sectional regression (Stock & Watson, 2015, p.54).  The time series definition 

will be especially relevant in the Jensen’s alpha approach, regarding the long-horizon analyses 

where the analysis is expanded beyond a cross-sectional regression.  

 

In this chapter, the statistical testing conducted on the time series of the observed returns is 

presented. The testing is conducted in order to determine if the series of observed returns, can 

be used in the analysis based on its statistical properties. This is conducted as it is seen as a 

necessity for further the analyses both in the short – and long-term. This chapter then concludes 

with the statistical properties of a standard OLS-regression, being thoroughly explained, as this 

procedure is used both in the short – and long-term analyses. The properties for the cross-

sectional regression will be thoroughly discussed in chapter 4.4.1 when focusing on the short 

time horizon analysis. 

 

4.3.1 Time Series Properties 
 

Time series data can be seen as a highly relevant statistical tool to use when addressing 

quantitative questions where cross-sectional data is inadequate. In this analysis, the need for 

defining the data as a time series arise in the long-horizon analyses, and more specifically, the 

Jensen’s alpha approach. This approach is suitable to eliminate the dependency between the 

stock returns that arise from cross-sectional factors, and thus an improvement in relation to the 

cross-sectional regression (Mitchell & Stafford, 2000). Time series data is often based on the 

assumption that the future will be like the past, as well as considered in relation to the calculated 
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logarithms and changes in the calculated logarithms (Stock & Watson, 2015, p.572). In order 

to use a time series as an analysis tool in this analysis, some statistical properties need to be in 

place.  

 

One of these statistical properties is that the series needs to be statistically stationary. 

Stationarity is defined as when a time series is not dependent on the time, the series is observed. 

Meaning that if historical returns can be used in order to analyse and forecast returns, then the 

series can be said to be stationary (Athanasopoulos & Hyndman, 2018). In this thesis, several 

statistical tests are conducted in order to ensure stationarity in the time series. This comes as a 

result of this being a particularly essential trait for predicting patterns in the long-horizon 

analyses. If stationarity is not present in a series of observed returns, the result of the analysis 

could be biased, which in turn leads to an interpretation of the results being insufficient (Stock 

& Watson, 2015, p.597).  

 

Testing for stationarity in this thesis will firstly be conducted through the use of an Augmented 

Dickey-Fuller test, hereby referred to as an ADF-test. An ADF-test is a way of determining 

stationarity through hypothesis testing by testing the null hypothesis of there being a so-called 

unit root in the time series. A unit root is a type of stochastic trend6, and could lead to the OLS 

coefficients, estimators or t-statistics to follow a non-standard distribution (Stock & Watson, 

2015, p.600). The ADF-test takes an autoregressive process and aims at isolating the total sum 

of coefficients. If it exists a unit root in a time series, then it is said to be non-stationary. The 

ADF-test is considered the benchmark-test for stationarity in this thesis, leading to a more 

thorough explanation of the methodology than for the other stationarity tests. 

 

The ADF-test checks the following hypotheses, with 𝐻0 implying unit root and 𝐻1 implying 

no unit root. The test follows a non-standard OLS t-statistics. 

 

𝐻0:   𝛿 =  0 

𝐻1:   𝛿 ≠  0 

 

                                                 
6 𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑎𝑙𝑙𝑦 𝑟𝑒𝑟𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑏𝑦: ∑ 휀𝑖

𝑡
𝑖=1  
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In this thesis, the ADF-test is conducted through the specification of defining the model as a 

Random Walk model plus drift. The basic idea behind a Random Walk-model is that the value 

of a series tomorrow is its value today, as well as an unpredictable change7 (Stock & Watson, 

2015). This would imply a near to zero serial correlation in the price changes, as this is often 

seen as a natural mechanism in a series containing daily stock returns. The reason for adding a 

drift is so that a deterministic trend can be added to the random walk expression as an 

explanatory variable. Thus, the ADF test as a Random Walk model plus drift is based on the 

following equation (Enders, 2015, p. 206). 

 

 

∆𝑦𝑡 =  𝑎0 +  𝛾𝑦𝑡−1 + ∑ 휀𝑡

𝑡

𝑖=1

 

 

 

Eq. (1) 

 

The deterministic trend is captured by 𝑎0, while 𝛾𝑦𝑡−1 + 휀𝑡 is the classic random walk property 

of the expression. This random walk property includes the old observed return for the stock, as 

well as a random shock. After this calculations, the results are compared to the t-statistics, with 

the critical value reported for a random walk process with drift, at a 5% significance level in 

the ADF-test tables, provided by Enders (2015). The reasoning behind using these critical 

values, comes from the characteristics of the sample size, as well as the characteristics of the 

regression being an OLS. This distribution of critical values follows a standard Monte Carlo 

simulation, warranted by the law of large numbers8 (Dickey & Fuller, 1979). The ADF-test is 

conducted through the use of ten lags. The reason for conducting the tests with ten lags, is a 

result of the incentives for maximising the information criteria without accounting for too many 

lags, which can bias the result of the test  (Enders 2015, p.383) 

 

It should be noted that the ADF-test has experienced some criticism from academic scholars, 

that suggest the tests lack power in generating data. This lack of power could lead to not 

rejecting a false null hypothesis, and thereby commit a Type II error (Guilkey & Schmidt, 

1991). It is therefore seen as a necessity to perform a Kwiatkowski-Philips-Schmidt-Schin test, 

hereby referred to as a KPSS-test, in order to confirm stationarity. The KPSS-test is intended 

                                                 
7 𝑌𝑡 = 𝑌𝑡−1 + 𝑢𝑡 
8 𝑣𝑡~(𝜇, 𝜎2), 𝑤ℎ𝑒𝑟𝑒 �̅� = (

1

𝑇
) ∑ 𝑣𝑡

𝑇
𝑡=1  
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to complement a unit root test such as the ADF-test and tests whether an observable series is 

stationary around a deterministic trend (Kwiatkowski et al., 1992). Thus, a KPSS-test is built 

upon calculating test statistics9 based on the null hypothesis of a series being trend – or level– 

stationary, against the hypothesis of non-stationarity. In this thesis is the KPSS-test conducted 

through the use of 6 lags, as this is the optimal value of lags provided by R Studios.    

 

Non-stationarity can also occur in a series of data points as a result of structural breaks. A 

structural break can be defined as a point in a time series where a population regression function 

changes significantly (Stock & Watson, 2015, p.607). A series can be tested for structural 

breaks using a Quandt Likelihood test, hereby referred to as a QLR-test. This is a way of testing 

a series of data points for structural breaks at any point in the time series. This test is calculated 

over a sample of the population using the F-statistics. The QLR-test is a modification of the 

Chow-test and tests if one or two regression lines could clarify and explain two subsamples in 

the series. Therefore testing the null hypothesis of there being a structural break in the series, 

against the hypothesis of there not being any structural break in the series (Quandt, 1960). In 

the analysis of the time series, a 10% trimming is set as a benchmark for the calculated F-

statistics in the subsample. The reasoning for this level of trimming is that this level is often 

advocated for by academic scholars (Stock & Watson, 2015; Enders 2015). It is also conducted 

through using two lagged values of the variable, in order to obtain the most precise analysis. 

 

Finally, a test is conducted in order to test if the dataset exhibits some kind of seasonality, as 

this also could affect the analysis if ignored. Seasonality arises in a dataset if there are seasonal 

patterns in the observations, resulting from their dependence on other variables (Enders 2015, 

p.96). If a dataset consists of seasonality, this should be removed, and then re-estimating the 

autoregressive and moving average coefficients. As most software packages have routines 

capable of estimating multiplicative models that are adjusted for seasonality (Enders 2015, 

p.97), it will in this thesis be used R Studios when checking for seasonality. The test for 

seasonality will be conducted as a visual test on the dataset for the OSEBX-index, as this 

represents all the stocks on the Oslo Stock Exchange. Hence if this test yields seasonality, it 

                                                 
9 𝜂�̂� =

𝜂𝜇

𝑠2(𝑙)
=

𝑇−2 ∑ 𝑆𝑙
2

𝑠2(𝑙)
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will conduct a seasonality test on each of the stocks in the sample. However, if it does not yield 

seasonality, the dataset is seen to exhibit no seasonality. 

  

The KPSS-test have, just as the ADF-test, been under some criticism for lacking power. 

However, it is believed that the KPSS-test complemented with the ADF-test will strengthen 

the power of the test and minimise the false rejections of the null hypotheses (DeJong & 

Whiteman, 1991). These two tests combined with the QLR-test should yield a thorough 

examination of the stationarity in the series. Further on, based on the fact that the stock market 

under normal market conditions is seen as stationarity, these tests are seen as precise enough 

for the analysis (Dehay & Leśkow, 1996). The test for seasonality conducted in R studio is also 

seen as sufficient, based on the arguments stated in the paragraph above. The results of 

stationarity or non-stationarity from conducting the three different tests will be presented in 

chapter 5.1, as well as the results from the seasonality test. 

 

4.3.2 Standard OLS-Properties 
 

Based on the result of the statistical properties concluded from the tests presented in the chapter 

above, the standard Ordinary Least Squared regression, hereby referred to as the OLS-

regression, will be used to analyse the anomalies both in short – and long-run. The OLS-

regression is based on finding the regression coefficients that estimates the regression line as 

close as possible to the observed data. The basic idea behind an OLS-regression is to calculate 

estimates for the slope (𝛽𝑖) and intercept (𝛼𝑖) that minimises the sum of squared residuals, in 

a linear regression model (Stock & Watson, 2015, p.161). The linear OLS-regression line can 

be found through the use of the following equation: 

 

 

𝑌�̂� =  𝛼�̂� + 𝛽�̂�𝑋𝑖 

 

 

Eq. (2) 
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The estimates for the regression coefficients in this equation are sample counterparts of the 

population coefficient. The following formulas10 is used in order to calculate the estimates for 

the regression coefficients, 𝛼𝑖 and 𝛽𝑖: 

 

 

�̂�𝑖 =  
∑ (𝑅𝑖𝜏 − 𝜇�̂�)

𝑇1
𝑡=𝑇0+1 (𝑅𝑚𝜏 − 𝜇�̂�)

∑ (𝑅𝑚𝜏 − 𝜇�̂�)2𝑇1
𝜏=𝑇0+1

 

 

 

Eq. (3) 

 

 

 

   𝛼�̂� =  𝜇�̂� − 𝛽�̂�𝜇�̂� 

 

 

Eq. (4) 

 

 

In these expressions, the variables of 𝜇�̂� and 𝜇�̂� describes the residuals, while 𝑅𝑖𝜏 and 𝑅𝑚𝜏 are 

the stock return and market return, respectively. The calculation provided by equation 3, are in 

turn used in calculating 𝛼�̂� in equation 4, and further on used in the short-horizon analysis 

thoroughly explained in chapter 4.4. 

 

For this analysis, it is assumed that the underlying assumption for an OLS-regression are 

satisfied, as this is essential in order for an OLS-regression to provide the appropriate 

estimators for the unknown regression coefficients. This implies that the explanatory variables 

are assumed to be cross-sectionally uncorrelated, thus the explanatory variables are 

independently and identically distributed. Further on, are these assumptions based on the 

premise of the standard errors being heteroskedastic-consistent, so that it can be assumed that 

none of the residuals is homoscedastic (MacKinlay, 1997). Thus, the conditional distribution 

of residuals 𝑢𝑖, has a mean of zero given a population regression 𝑥𝑖 (Stock & Watson, 2015, 

p.170) 11. It is also assumed that the series used in the analysis, do not have stochastic trends 

in common, making possible co-integration between the series irrelevant. It is, therefore not 

seen as relevant to test for co-integration in the analysis. 

 

                                                 
10 Where 𝜇�̂� =  

1

𝐿1
∑ 𝑅𝑖𝜏

𝑇1
𝜏=𝑇0+1  and  𝜇�̂� =  

1

𝐿1
∑ 𝑅𝑚𝜏

𝑇1
𝜏=𝑇0+1  

11 𝐸(𝑢𝑖|𝑋𝑖 = 𝑥) = 0 
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The cross-sectional regression models where these estimates will be used is thoroughly 

explained in chapter 4.4.1 when focusing on the short-horizon analysis. 

 

4.4 Short-Horizon Analysis 
 

In this chapter, the aim is defining a benchmark and framework for the methodology used in 

the short-horizon analysis. This first chapter concerning short-horizon analysis aims at defining 

the cross-sectional regression which the analysis is built upon. Then the chapter continues by 

presenting how the different calculations relevant for the short-horizon analysis is conducted. 

The different calculations are conducted in the same order as presented in this chapter and are 

done for both of the two different investor groups (-2,8) and (1,8), as defined in chapter 4.2. 

The methodology used for the calculations is presented in the last three parts of this chapter. 

 

4.4.1 Cross-Sectional Regression 
 

In order to obtain the most precise estimation procedure for the short horizon analysis, the 

cross-sectional regression model needs to be defined in the most precise manner. This is based 

on the fact that a precise cross-sectional regression model is seen as an essential statistical tool 

for estimating relationships between various explanatory variables, which makes it highly 

relevant for this analysis (Stock & Watson, 2015, p.55). In this analysis, there will be conducted 

a multiple cross-sectional regression using the standard OLS-regression, as explained in 

chapter 4.3.2. This procedure is efficient in estimating the parameters  𝛼𝑖 and 𝛽𝑖 inside the 

estimation window [-100, -5/-3], when analysing the cumulative abnormal returns, especially 

in a short time-horizon (MacKinlay, 1997). 

 

It is here assumed that the event dates are defined in a non-overlapping time frame, as explained 

in chapter 4.2. This makes the estimates non-bias, as well as avoiding clustering in the standard 

errors (Brooks, 2008), which is seen as essential properties in order to run a precise cross-

sectional regression. This methodology is applied both in the eleven-day (-2,8), as well as the 

eight-day (1,8) cumulative abnormal return timeframe. Further on, based on the observed 

entities being the different news categories, the regression model can be defined in the 

following way for the two different timeframes: 
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𝐶𝐴𝑅(−2,8)𝑖𝑡 =  𝛼 + 𝛽1𝑀𝑎𝑛𝑑𝑎𝑡𝑜𝑟𝑦 𝑆𝑡𝑜𝑐𝑘 𝑁𝑜𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 +  𝛽2𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑁𝑒𝑤𝑠

+ 𝛽3𝑆𝑒𝑐𝑡𝑜𝑟 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑁𝑒𝑤𝑠 +  𝛽4𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑁𝑒𝑤𝑠 +  휀𝑖𝑡 

 

𝐶𝐴𝑅(1,8)𝑖𝑡 =  𝛼 + 𝛽1𝑀𝑎𝑛𝑑𝑎𝑡𝑜𝑟𝑦 𝑆𝑡𝑜𝑐𝑘 𝑁𝑜𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 +  𝛽2𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑁𝑒𝑤𝑠

+  𝛽3𝑆𝑒𝑐𝑡𝑜𝑟 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝑁𝑒𝑤𝑠 +  𝛽4𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑁𝑒𝑤𝑠 +  휀𝑖𝑡 

 

In these expressions, the various type of news is defined as dummy variables, meaning that 

they equal zero if that particular date is not characterised by that news type. However, if that 

particular event date is recognized by a specific news type, that variable can be found through 

the following expression, specified for both timeframes respectively.  

 

 

∑
𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 − 2𝛼 −  𝛽𝑅𝑚

𝛽

8

𝑖=−2

 

 

Eq. (5) 

 

 

 

∑
𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 − 2𝛼 −  𝛽𝑅𝑚

𝛽

8

𝑖=1

 

 

Eq. (6) 

 

Thus, the news categories can be seen as independent binary variables. The dependent variable 

is given as the calculated CAR-values for the two investor groups and can be found through 

multiplying 𝛽 and adding 𝛼 to the expression above. However, these expressions will only 

serve as a benchmark for the short-term analysis, as within these expressions are thorough 

calculations further explained in the chapters 4.4.2 – 4.4.4. The overall evaluation will serve as 

a proxy for the market’s valuation of the different news types in a short time-horizon. 

 

 

When these calculations are conducted and the regression model defined, the aim is at 

calibrating the statistical significance of the cumulative abnormal results in order to draw a 

conclusion from the cumulative abnormal results correctly. On that basis, a hypotheses test is 

constructed around the cumulative abnormal returns, instead of just the abnormal returns in 

order to remove any clustering and overlapping in the event window (MacKinlay, 1997). It is 

used a two-sample t-test, where the test is defined through the following hypotheses: 



 

 
45 

 

𝐻0:   𝐶𝐴𝑅̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2) = 0 

𝐻𝐴:   𝐶𝐴𝑅̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2)  ≠  0  

 

These hypotheses imply that if the null hypothesis is correct, then the estimated cumulative 

abnormal return is said to be equal to zero. Thus, if the calculated test statistics are above the 

critical values for the given significance level, then the cumulative abnormal returns can be 

said to be statistically significantly different from zero. Thus, this hypothesis test yields a result 

of either significance or insignificance, as well as the distribution of the cumulative abnormal 

returns12. The t-test is based on calculations using the following formulas for the test statistics 

in consideration to the critical values (MacKinlay, 1997): 

 

 

𝜃 =  
𝐶𝐴𝑅̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2)

√𝑣𝑎𝑟(𝐶𝐴𝑅̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2))
 

 

 

Eq. (7) 

 

𝜃 describes the calculated test-statistics, which is considered in relation to the critical values. 

The denominator reflects the standard deviation of the calculated cumulative abnormal returns, 

while the numerator reflects the calculated cumulative abnormal return at that particular date.  

 

When examining the test-statistics and determining significance or non-significance, there are 

some delimitations in an event-study that a researcher should be aware of. The test statistics 

are, by definition, a random variable, because of the fact that the abnormal returns are measured 

with an error. This error originates from the fact that the stock price can be affected by other 

factors than the event, which makes the predictions about stocks unconditional expected return 

imprecise (Khotari & Warner 2006). However, the t-test is a type of parametric test which 

comes as a result of the assumptions that are necessary to take about the distribution of the 

abnormal returns (MacKinlay, 1997). These assumptions provide no incentives for robustness 

check in this analysis, and it will therefore not be conducted any non-parametric tests in the 

short – or long-run analysis. 

 

                                                 
12 𝐶𝐴𝑅𝑖(𝜏1, 𝜏2) ~ 𝑁(0, 𝜎𝑖

2(𝜏1, 𝜏2)) 
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Given these delimitations in the essence of a stock market event study, the test statistics assists 

the study in avoiding Type I – and Type II-errors. This provides the insight of statistically 

significance in this model, meaning rejection of the null hypothesis of the cumulative abnormal 

return being equal to zero, with certainty. The test statistics for the different news types are 

presented together with the mean and median for the different categories. In this thesis, the test 

statistics is said to be unit normal in the absence of abnormal performance. There have been 

set a 5% significance level as a satisfactory measure for statistical significance in this analysis. 

The further appraisal of the hypotheses is based on the critical values presented by Stock & 

Watson (2015).  

 

4.4.2 Estimation of Normal Return  
  

The importance of an appropriate model for estimating normal return comes from the relevancy 

of testing for market efficiency, specifically in the stock market. In order to conduct an 

appropriate test for market efficiency, one must define the expected normal return correctly, in 

order to get a sensible and reliable result (Fama, 1998). There are two different types of models 

that can be used to estimate the normal return for a given security: statistical models and 

economic models. Statistical models follow from the statistical assumptions concerning the 

behaviour of the return of a security, and therefore does not depend on any economic arguments 

(MacKinlay, 1997).  

  

In this thesis, statistical models will be used in order to estimate normal return, as economic 

models rely on assumptions about investors behaviour and therefore is dependent on statistical 

assumptions to be added. The decision of using a statistical model in estimating the normal 

return also has its reasoning in that it easily could be modified so that the following analysis of 

cumulative abnormal returns is autocorrelation – and heteroscedasticity consistent, which will 

make the construction of regression models, less complicated (MacKinlay, 1997).  

  

The type of statistical model that will be used in this analysis is the Market model, which is 

defined as a one-factor model. Being a one-factor model means that it assumes a linear 

relationship between the return on the market portfolio and the return on the specific stock 

(Campbell et al., 2012). This model will be used in order to estimate the continuously 

compounding returns, as this type of returns is optimal in order to meet the requirements for 
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normality in the regressions (E. F. Fama, 1976, p.20)13. The Market model relates the return of 

a type of security to the return on the market portfolio, which in this thesis will be represented 

by the OSEBX-index. This is decided, as the OSEBX-index is seen as the most sensible index 

to use as a proxy for the market portfolio.   

 

Further on, is the relevancy for choosing the Market model over other statistical models, also 

significant in that it removes the portion of the return that is related to the market return 

variation (MacKinlay, 1997). The Market model is also preferred over other statistical models 

because of the ability the model has, in order to minimise bad-model problems. These problems 

describe the fact that any asset pricing model is only a model, and therefore not adequately 

describe the real-world expected return. These problems also emphasise the mechanism of 

sample-specific patterns in average returns, the possibility of arising due to chance. Thus, one 

can conclude that the Market model is highly precise as well as simple to use in estimating 

normal expected return (Nageswaru Rao & Sreejith, 2014).  

 

The Market model assumes joined normality from the return of the asset, and is described by 

the following equation:  

 

 

𝑅𝑖𝑡 =  𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡 + 휀𝑖𝑡 

 

 

Eq. (8) 

Where the residual variable 휀𝑖𝑡 , has the following properties concerning the expected value 

and variance:    

 

𝐸(휀𝑖𝑡 =  0)        𝑉𝑎𝑟(휀𝑖𝑡) =  𝜎𝜀𝑖

2
 

 

𝑅𝑖𝑡 and 𝑅𝑚𝑡 in equation 5, describes the return on a given security and the market portfolio, 

respectively. 휀𝑖𝑡 describes the zero mean disturbance term, which the equations above suggest 

can be set equal to zero. The estimations of 𝛼𝑖 and 𝛽𝑖 will be conducted through a standard 

OLS-regression, explained in chapter 4.3.2. 

 

                                                 
13 Continuously compounded return is a sum of the continuously compounded subperiod returns, while simple 

return involves a product of the subperiod simple returns.  
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In contrast with other formal asset pricing models, the Market model produces firm-specific 

expected return estimates (Fama, 1998). At the same time is the gains from using multifactor 

models for event studies, seen as limited (MacKinlay, 1997). This is based on empirical 

evidence that suggests there is no benefit in using more complicated methodologies (Brown & 

Warner, 1980). Other empirical research also prefers the Market model in estimating the 

normal return model (Brown & Warner, 1980; Asquith & Mullins Jr. 1986; Campbell et al., 

2012). Thus, the Market model will be used as a benchmark in the short horizon analysis for 

estimating normal stock returns. This will accommodate in the later stages of calculations of 

the abnormal – and cumulative abnormal returns.  

  

4.4.3 Calculation of Abnormal Return  
  

The ultimate objective for this event study, both in the short – and long-run, is to analyse the 

effect of news on the abnormal returns of the sample stocks. The abnormal return for a security 

in a particular timeframe is the difference between actual ex-post return and the predicted return 

under the return generating process using the Market model (Brown & Warner, 1980). Thus, 

the abnormal return of a security can be said to be the disturbance term of the Market 

model, calculated on an out-of-sample basis (MacKinlay, 1997). The return of a security can 

only be considered as abnormal if a benchmark for the asset return has been defined (Brown & 

Warner, 1980). In this thesis, as explained in the chapter above, this benchmark is constructed 

through the calculations of normal return, using the Market model.  

 

Taking that into consideration, the abnormal return can be calculated through the use of the 

following equation: 

 

 

𝐴𝑅𝑖𝜏 =  𝑅𝑖𝜏 − �̂�𝑖 − �̂�𝑖𝑅𝑚𝜏 

 

 

Eq. (9) 

  

This expression is based on the model parameter estimates from the Market model, where 𝜏 =

 𝑇1 + 1, … . , 𝑇2 describes sample of 𝐿2 14 abnormal returns for a security, in the relevant event 

window. 𝑅𝑚𝜏 describes the estimated return for the market portfolio proxy, while 𝑅𝑖𝜏 is the 

                                                 
14 𝐿2 describes a given amount of abnormal returns 
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estimated return for that particular stock. The estimates for the regression coefficients �̂�𝑖 and 

�̂�𝑖 are found through calculations using equation 3 – and 4. 

 

This equation can, therefore, be said to illustrate if there exist returns in excess of the expected 

return, compensated for risk. However, there is some consideration to be aware of when 

calculating the abnormal returns in an event study. The estimation window needs to be defined 

as not too long, as this would lead to the abnormal returns across time becoming independently 

asymptotical15. Further on, it is also essential that the sampling error is minimised so that there 

is no serial correlation between the abnormal returns so that the actual disturbances can remain 

independent trough time (Campbell et al., 2012, p.160). Based on these considerations, 

equation nine will be used as a measurement of the daily abnormal returns for the two investors 

group defined in for the short-term analysis. However, in order to get the total abnormal returns 

in the timeframes defined in chapter 4.2, (-2,8) and (1,8), further calculations must be 

conducted. 

  

4.4.4 Calculation of Cumulative Abnormal Return  
 

In order to draw conclusions about the abnormal returns, it is necessary to aggregate the 

abnormal returns, along the dimensions of time, as well as the different securities (MacKinlay, 

1997). This concept is essential when working with a multiple period event window. 

Cumulative abnormal return can be calculated through the following equation:  

 

 

𝐶𝐴𝑅𝑖(𝜏1, 𝜏2) =  ∑ 𝐴𝑅𝑖𝜏

𝜏2

𝜏=𝜏1

 

 

 

Eq. (10) 

 

The 𝐴𝑅𝑖𝜏 is found through the calculations provided by equation nine. In this thesis, there will 

be calculated cumulative abnormal returns for the two different investor groups. The first 

investor group holds the stock at the event date (-2,8), while the other investor group has the 

possibility of buying the stock the day after the event date (1,8). The cumulative abnormal 

return will, therefore, be calculated in two different timeframes, one with eleven aggregated 

abnormal returns (-2,8), and the other with eight days aggregated abnormal returns (1,8). These 

                                                 
15 𝑋𝑖

∗(𝑋𝑖
′𝑋𝑖)−1𝑋𝑖

′∗𝜎𝜀𝑖

2 → 0 
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calculations will also be used in order to show the advancements of the cumulative abnormal 

returns in the specified timeframe. 

 

When working with cumulative abnormal returns, there are a couple of aspects to be aware of. 

When calculating these cumulative abnormal returns, one should adjust for effects of 

estimation errors in the variance of the cumulative abnormal returns, if 𝐿1, describing a given 

amount of abnormal returns, has a low value. Secondly, one should make sure that there is no 

overlapping in the event windows, as this would lead to the abnormal – and cumulative 

abnormal returns not being independent across securities (MacKinlay, 1997). Both these 

considerations are taken into account throughout the short-run analysis. 

 

As stated in the paragraphs above, CAR (-2,8) and CAR (1,8) will be calculated using the 

timeframes described in chapter 4.2. The decision behind using these two values of cumulative 

abnormal returns, is that this provides an implication of possible investment strategies if an 

investor owns the stock at the particular event date and if the investor does not own the stock 

on the event date. By calculating CAR (-2,8), the aim is to formulate an investment strategy 

for investors owning the stock at that particular event date, while CAR (1,8) is for investors 

that do not own the stock at the particular event date. Thereby, investment strategies will be 

formed for every market participant in the Norwegian stock market. 

 

The final process of the short-term analysis is to calculate the average abnormal return and 

average cumulative abnormal returns. This is done in order to get a general implication of the 

cumulative – and abnormal returns in the sample, as well as to conclude on a market level. This 

is done through calculations using the equations defined bellow.  

 

 

 

𝐴𝐴𝑅𝑡 =  
1

𝑁
∗ ∑ 𝐴𝑅𝑖,𝑡

𝑁

𝑖=1
 

 

 

Eq. (11) 

 

 

 

   𝐶𝐴𝐴𝑅𝑡 =
1

𝑁
∗ ∑ 𝐶𝐴𝑅𝑖,𝑡

𝑁

𝑖=1
 

 

 

Eq. (12) 
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N describes the number of stock fluctuations experiencing one particular type of event, while 

𝐴𝑅𝑖,𝑡 and 𝐶𝐴𝑅𝑖,𝑡 describes the cumulative – and abnormal returns calculated through using 

equation nine and equation ten.  This is done in order to aggregate the abnormal returns both 

over the different securities, as well as the sample period. This will provide concluding values 

that will accommodate the construction of general investment strategies for the different sub-

categories of news defined in this thesis. It will also be used in order to examine the specific 

return in the different sectors. This way of averaging the cumulative – and abnormal returns 

will also be used in the long-horizon analysis, which will be described more thoroughly in 

chapter 4.5. 

 

4.5 Long-Horizon Analyses 
 

Further on, as emphasised in section 3 of this thesis, has the focus of academic literature 

increased concerning long-term effects on stock prices following an event. The reasoning lies 

in the idea that stock prices adjust slowly to new information so that an examination of returns 

over a longer time horizon is seen as essential, in order to draw a conclusion about the overall 

market efficiency (Fama 1998). In this thesis, there are used two types of estimation methods 

in order to analyse long term effects; the Jensen’s alpha approach and the buy-and-hold 

abnormal return. The reasoning for using two long term approaches lies in the characteristics 

of the delimitations for the long-horizon analyses described in chapter 1.4. Empirical literature 

has previously emphasised the fact that these delimitations would arise in long-run event 

studies, regardless of the analysis method. However, newer empirical literature suggests that 

Jensen’s alpha approach can partly solve biases that arise from cross-correlations in the 

abnormal returns (Kothari and Warner 2006). This should accommodate in considering the 

overall market efficiency, as serial correlation is an assumption for efficient markets. Serial 

correlation should be the basis in a Jensen’s alpha approach as it exists independently in the 

calculation of the standard errors and t-statistics and should, therefore, be considered as long-

horizon analysis tools. On this basis, it is concluded with a necessity for the long horizon 

analyses to be conducted using two different estimation methods. 

 

The following chapters provides the necessary methodology used as a benchmark for the two 

estimation methods, used in the long-horizon abnormal return analyses. The first chapter 

describes Jensen’s alpha approach, while the second chapter describes the buy-and-hold 
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abnormal return. The underlying assumptions for an OLS-regression and t-statistics, as well as 

the statistical properties explained in chapter 4.3, will apply throughout the long horizon 

analyses as well. 

 

4.5.1 Jensen’s Alpha Approach 
 

In order to estimate risk-adjusted long-term abnormal returns, the first analysis is conducted 

through the use of Jensen-Alpha approach, also referred to as the Calendar-Time portfolio 

approach. The main idea behind this approach is to calculate calendar-time portfolio returns 

for companies experiencing an event, and then calibrate if they are abnormal using a multifactor 

model, such as the Capital Asset Pricing model or the Fama-French Three-Factor model (Eckbo 

2010). The portfolio returns are then regressed against factor returns, providing an intercept 

that represents post-event abnormal performance of the sample of event firms (Khotari & 

Warner 2006). This approach has the advantage of eliminating cross-sectional dependence 

between the sample firms, as well as yielding significantly more robust test-statistics in non-

random samples (Lyon et al., 1999). Lastly, this approach also leads to well-approximated 

abnormal returns using a normal distribution (Mitchell & Stafford, 2000), which is seen as 

preferable for this thesis. 

 

In this long horizon analysis, the aim is to estimate effects in two different timeframes, 12-

months and 24-months. Longer time horizons tend to lead to more uncertain analysis, although 

long time horizons often apply to event windows of one year or more (Khotari & Warner 2006). 

In this analysis, an equally weighted portfolio is constructed each month, consisting of every 

company that was affected by that particular type of news, in that month. An assumption for 

the Jensen’s alpha approach is that corporate executives are not able to time corporate events 

in order to react to negative stock developments. This comes from the fact that each period is 

weighted equally in Jensen-alpha approach, and it is therefore not possible for corporate 

executives to counter negative stock trends, by publishing corporate news (Fama, 1998). Thus, 

the composition of the portfolio changes each month. The constructed portfolios in both 

timeframes are illustrated in Appendix B.  

 

The average abnormal monthly returns are regressed in each of the portfolios, using the Capital 

Asset Price Market (CAPM), Fama-French Three-Factor and Carhart Four-Factor models. The 
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CAPM is preferred as a benchmark in this analysis, as it serves as a centrepiece in modern 

financial economics and provides an equilibrium-expected return in risky assets (Bodie et al. 

2014, p.291). The Fama-French Three-Factor model is used in order to adjust the calculations, 

as it has the ability to capture the cross-section of average abnormal returns, by taking the risk 

factors, book-to-market ratio and size into account, and guide a further portfolio selection 

(Fama & French 1993). Lastly, the Carhart Four-Factor model is used as a performance 

attribution model, in that it further develops the Fama-French Three-Factor model with an 

additional factor capturing the momentum anomaly (Carhart, 1997).  

 

The intercept in these calculations is being interpreted as the monthly abnormal performance, 

based on its statistical significance. The following expression is used in the analysis and are 

collected from Bodie et al. (2014, p.302), Fama & French (1993) and (Carhart, 1997). The 

equations represent the three estimation models, respectively: 

 

 

𝑅𝑝𝑡 − 𝑅𝑓𝑡 =  𝛼 + 𝛽1(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 휀𝑡 

 

 

Eq. (13) 

 

 

𝑅𝑝𝑡 − 𝑅𝑓𝑡 =  𝛼 + 𝛽1(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽2𝐻𝑀𝐿𝑡 + 𝛽3𝑆𝑀𝐵𝑡 + 휀𝑡 

 

 

Eq. (14) 

 

 

𝑅𝑝𝑡 − 𝑅𝑓𝑡 =  𝛼 + 𝛽1(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽2𝐻𝑀𝐿𝑡 + 𝛽3𝑆𝑀𝐵𝑡 + 𝛽4𝑈𝑀𝐷𝑡 + 휀𝑡 

 

 

Eq. (15) 

 

 

In these expressions, the following explanation follows for each variable: 

𝑅𝑝𝑡 is the 12- or 24-month return on the equally weighted portfolio consisting of the companies 

experiencing an event in the month. 

𝑅𝑓𝑡 is the risk-free rate. Risk-free rate represents the rate that one can acquire in the market 

without being exposed to risk. The risk-free rate is a hypothetic concept, however, 10-year 

government bonds is considered the most sensible to use as a proxy (Kaldestad & Møller, 

2017). In the analysis, we used the 10-year Norwegian annualised rate for government bonds, 

for the relevant month (Norges Bank, 2020). The annualised rate is in turn divided by 12, in 

order to obtain the rate in monthly terms.  
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𝑅𝑚𝑡 represents the monthly market return of the benchmark Oslo Stock Exchange benchmark 

index, the OSEBX-index.  

 

𝛼 is Jensen’s alpha. Jensen’s alpha is used as a measure of the average abnormal monthly 

return, with respect to the estimated return calculated using the three estimation models (Chen, 

2019).   

 

𝐻𝑀𝐿𝑡 represents the difference between the return on the portfolio of “high” and “low” book-

to-market stocks (Kothari & Warner, 2006). The book-to-market ratios of the 25 stocks in the 

OBX index is found by examining their book value of equity in each annual report, divided on 

the market value of equity as of 01.01.20. The companies with a book-to-market ratio higher 

than the average, are considered to be the “high” stocks. The companies with a book-to-market 

ratio below the average, is considered to be the “low” stocks. In this thesis the currency ratios 

as of 1st of January 2020 is used in order to convert the ratios, for those companies reporting 

their book value of equity in foreign currency. These calculations can be found in Appendix J.    

 

𝑆𝑀𝐵𝑡 is the difference between the return of “small” and “big” stocks, based on the market 

capitalisation (Kothari & Warner, 2006). The average market capitalisation of the companies 

in the OBX-index has been calculated. Then the companies with higher market capitalisation 

than the average of the OBX-index is characterised as “big” stocks, while the companies with 

market capitalisation below the average are characterised as “small” stocks. These calculations 

can also be found in Appendix J.  

 

𝑈𝑀𝐷𝑡 is a variable describing the momentum factor-mimicking portfolio, meaning the 

difference between past one-year “winner” and “losers” (Kothari & Warner, 2006).  In this 

analysis, the “winners” are defined as those stocks that experienced past year return greater 

than the average of the companies in the OBX index. “losers” are characterised as those 

companies with returns smaller than the average of the OBX-index. The portfolios change each 

month to catch the momentum effect in the stocks 
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𝛽1, 𝛽2, 𝛽3 𝑎𝑛𝑑 𝛽4 are the betas of the event portfolios, to the four different factors used in the 

analysis. These betas imply how sensitive the event portfolios are to the four different factors 

used in the calculations (Kothari & Warner, 2006).  

 

In order to test the statistical significance of the calculations provided by the Jensen’s alpha 

approach, there is conducted a two-sample t-test. The t-test is conducted by calculating test 

statistics using equation 16 and further on compare the calculated value in relation to the critical 

values provided by the standard t-test distribution. 

 

 

𝜃 =  
�̅�(𝜏1, 𝜏2)

√𝑣𝑎𝑟(�̅�(𝜏1, 𝜏2))
 

 

 

Eq. (16) 

 

The numerator in this equation describes the calculated monthly abnormal return, while the 

denominator describes the standard deviation of the monthly abnormal returns. 

  

This significance test is conducted in order to statistically conclude whether the average 

monthly abnormal performance over the 12 – and 24-month post-event period, is statistically 

significant different from zero. Thus, the hypotheses can be defined in the following manner: 

 

𝐻0:   �̅�(𝜏1, 𝜏2) = 0 

𝐻𝐴:   �̅�(𝜏1, 𝜏2)  ≠  0  

 

In the first part of the long horizon analyses the focus is solely on analysing effects for 12 

months, while the second part of the analyses is done analysing effects for 24 months. This 

concludes the methodology used for the first approach for the long-horizon analyses. 
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4.5.2 Buy-and-Hold Abnormal Return 
 

The second approach used in this thesis, in order to analyse the long-run abnormal return is the 

buy-and-hold abnormal return approach, commonly referred to as the BHAR-approach. The 

BHAR approach has become the most widely used measure of long term abnormal returns, 

after it was carefully described in Barber & Lyon (1997) and improved in Lyon et al., (1999). 

The BHAR-approach is seen as a measurement tool in analysing the average abnormal return, 

in the timeframe of multiple years. This is done through a comparison of two different types of 

portfolios. One portfolio invests in all the stocks that experience a particular event in that month 

and then sells at the end of a pre-specified holding period. The second portfolio uses similar 

firms to those experiencing the event, however, these stocks do not experience that particular 

event in the same time-period (Mitchell & Stafford, 2000).  

 

The BHAR-approach is, by some academic scholars preferred as a long-term approach, as it 

resembles actual investments conducted by investors, and thereby more thoroughly describes 

the investment performance (Kothari & Warner, 2006). Jensen’s alpha approach, on the other 

hand, compares the return of event firms to the predicted return based on market models. In 

contrast, the BHAR-approach compares the return of event firms with matched counterparts, 

which could provide a more realistic appraisal of the investment.  

 

In order to calculate the BHAR for each event firm, the firm needs to be matched with a 

counterpart that does not experience the event, and this firm needs to match the characteristics 

of the event firm. In order to obtain the best possible match for the event firms, it is decided to 

match the firms based on size and book-to-market ratios, as this is advocated by various 

academic scholars (Eckbo et al., 2000). Some academic studies restrict the matched firms to be 

in the same industry based on their Global Industry Classification Standard (GICS) code, in 

order to capture potential industry effects (Jeanneret, 2005) (Autore et al., 2009). This could 

provide an advantage as firms in the same industry experiences the same systematic risks, to a 

greater extend. 

 

The limited size of the Norwegian equity market reduces the matching power provided by this 

approach. Some industries are based on a limited number of available publicly traded securities, 

and will, therefore, lead to the same firms being matched more frequently than others 
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(Loughran & Ritter, 1995). Other academic scholars also point out that when using the BHAR-

approach to examine the effect of seasoned equity offerings, through matching the firm based 

on size, book-to-market ratio and with/without the industry factor (Spiess & Affleck-Graves 

(1995). The results showed no significant difference when including industry as a matching 

criterion.  

 

Market capitalisation and book-to-market ratio as expected return determinants is commonly 

used across academic literature as an empirically well-documented way of constructing 

portfolios (Kothari & Warner, 2006). Based on the extensive academic literature, it is decided 

to match the firms used in the BHAR-approach, based on market capitalisation and book-to-

market ratio and to not include industry as a matching criterion.  

 

When identifying the matching firms for each event firm, the firms in the OBX-index with a 

market value of equity between 70% and 130% of the market value of the event firm, is first 

defined. These firms are assembled in a “pool” of firms with these market value of equity 

characteristics. The matching firm is the firm from this pool with the book-to-market ratio 

closest to the event firm (Lyon et al., 1999). If the matching firm experiences the same event 

in the same month, the second-best match from the pool is used, and so on. In Appendix J, a 

table showing the ticker, market capitalisation and book-to-market ratios of all the firms in the 

OBX-index, as well as the matching firms, is provided. The portfolios are constructed based 

on the event firms and their matching firm. Each month has one portfolio consisting of the 

event firms from last month and a reference portfolio consisting of the corresponding matching 

firms. The portfolios are held for 12 – and 24-months respectively and are all equally weighted. 

The long horizon buy-and-hold abnormal returns are calculated using the following equation 

(Kothari & Warner, 2006): 

 

 

𝐵𝐻𝐴𝑅𝑖(𝑡, 𝑇) =  ∏ (1 + 𝑅𝑖,𝑡)
𝑡=1 𝑡𝑜 𝑇

− ∏ (1 + 𝑅𝐵,𝑡
𝑡=1 𝑡𝑜 𝑇

) 

 

 

Eq. (17) 

 

In this equation, 𝐵𝐻𝐴𝑅𝑖(𝑡, 𝑇) represents the buy-and-hold abnormal return. 𝑅𝑖,𝑡 represents the 

return on the event firm portfolio, while 𝑅𝐵,𝑡 describes the return on the matching firm 

portfolio. The dataset used in this analysis, provides 24 portfolios yielding one-year 𝐵𝐻𝐴𝑅𝑖, 
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and 12 portfolios yielding two-year 𝐵𝐻𝐴𝑅𝑖. Calculations for all the positive – and negative 

news categories are conducted, and calculations for the average monthly abnormal return are 

presented in chapter 5.4.   

 

Similar to the two previous analyses presented in chapter 4.4 and chapter 4.5.1, the BHAR-

approach is hypotheses-tested in order to determine whether it provides statistically significant 

calculations. This hypothesis test checks if the buy-and-hold abnormal returns are equal to zero, 

against the hypothesis that the buy-and-hold abnormal return are not equal to zero. These 

hypotheses can be illustrated in the following manner: 

 

𝐻0:   𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2) = 0 

𝐻𝐴:   𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2)  ≠  0  

 

The appraisal of these hypotheses is conducted using the same conventional two-sample t-test, 

as done in the rest of the analytical section. This is illustrated in equation 18, where 𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅  

represents the buy-and-hold abnormal return sample mean (Lyon et al., 1999), and the 

denominator represents the standard deviation of this buy-and-hold abnormal sample mean. 

The test statistic provided by this calculation is then compared to the same critical values as 

used in the rest of the analysis, provided by Stock & Watson, (2015), in order to appraise the 

statistical significance of the hypotheses.  

 

 

𝜃 =  
𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2)

√𝑣𝑎𝑟(𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅ (𝜏1, 𝜏2))
 

 

 

Eq. (18) 
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SECTION 5 - EMPIRICAL RESULTS 
 

Section 5 presents the empirical results from the analyses, both in the short – and long run, as 

well as the results from the statistical testing. This section is initiated by presenting the results 

of the tests conducted with respect to the statistical properties of the dataset. Further on, the 

findings from the cross-sectional regression on the cumulative abnormal returns, as well as the 

possible investment strategies in the short run, are presented. Thirdly, the findings from the 

Jensen-alpha approach is presented, in alliance with a brief discussion concerning the 

concluding investment strategies, as well as the validity of the estimation models. The 

following chapter, chapter 5.4, then describes the empirical findings using the buy-and-hold 

abnormal return approach, with an appraisal of potential investment strategies. Chapter 5.5 

provides a comparison of the two different approaches used in the long-horizon analyses. 

Lastly, chapter 5.6 provides an overall summary of the empirical findings and investment 

strategies. This section is built upon the methodology presented in section 4 and will serve as 

a foundation in answering the defined research question for this thesis.  

 

To conclude with satisfactory investment strategies from the three analyses conducted, there 

has been defined a limit to what is seen as an adequate level of abnormal returns. The most 

intuitive approach would be to set the bar at 0%, where all positive abnormal returns are seen 

as preferable investment strategies. In contrast, all negative abnormal returns would then be 

seen as not preferable investment strategies. However, due to some exogenous factors existing 

in the real-life financial markets, it was decided to set this limit above 0%. The level of 

abnormal return must be greater than +/- 0.75% in order to be used as an investment strategy 

in this analysis. A thorough explanation and discussion of these exogenous factors will be 

provided in chapter 5.6, when a summary of the empirical results is accommodated. 

 

Thus, the results from the short-run analysis must yield +/- 0.75% in the eight days following 

the events, in order to be included as an investment strategy. From the long-run analyses, the 

same amount of abnormal returns is required at an average monthly basis. In the Jensen’s alpha 

approach, the abnormal returns are estimated using three market models, making an investment 

strategy preferable if the average of these three models yields an abnormal monthly return that 

is greater than +/- 0.75%.   
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5.1 Empirical Results from Statistical Property Testing         

 

In this chapter, the results from testing the statistical properties for the time series of stock 

returns is presented. The statistical properties are found through the methodology explained in 

chapter 4.3.1. The calculations are done using the R Studios software, with the codes being 

attached in Appendix E. The results from the ADF – and KPSS test is presented in table 5.1, 

and yields the results obtained of all stock returns used in the analysis, as well as the OSEBX-

index used as market index proxy further on in the analysis. 

Table 5.1 – Augmented Dickey-Fuller Test and KPSS-test 
 

 ADF: critical value ADF: test statistic KPSS: critical value KPSS: test statistic 

OSEBX -2.86 -20.56 0.463 0.07 

AKER -2.86 -13.51 0.463 0.15 

AKERBP -2.86 -19.65 0.463 0.08 

BAKKA -2.86 -20.75 0.463 0.11 

BWLPG -2.86 -18.93 0.463 0.25 

BWO -2.86 -19.56 0.463 0.06 

DNB -2.86 -20.18 0.463 0.06 

DNO -2.86 -19.95 0.463 0.18 

EQNR -2.86 -21.48 0.463 0.15 

FRO -2.86 -19.32 0.463 0.43 

GOGL -2.86 -19.92 0.463 0.13 

GJF -2.86 -19.50 0.463 0.21 

LSG -2.86 -20.34 0.463 0.08 

MOWI -2.86 -21.06 0.463 0.08 

NEL -2.86 -20.35 0.463 0.03 

NHY -2.86 -18.29 0.463 0.22 

NAS -2.86 -18.93 0.463 0.08 

ORK -2.86 -19.92 0.463 0.16 

SALM -2.86 -18.83 0.463 0.12 

SCHA -2.86 -19.88 0.463 0.03 

STB -2.86 -18.86 0.463 0.18 

SUBC -2.86 -19.75 0.463 0.04 

TEL -2.86 -19.50 0.463 0.20 

TGS -2.86 -20.23 0.463 0.08 

TOM -2.86 -20.06 0.463 0.04 

YAR -2.86 -20.42 0.463 0.02 

The figure shows the test statistics results of the firms in the OBX index and the benchmark index, OSEBX. Notes: 

1) ADF test type for all stocks is “drift”.  

2) ADF critical value as given for a 5% significance level. Statistically significant if the absolute value of test 

statistic > absolute critical value. 

3) KPSS test conducted with 6 lags. 

4) KPSS critical values as given for a 5% significance level. Statistically significant if the absolute value of test 

statistic < absolute critical value.  
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The results provided in table 5.1, yields all test-statistics for the individual stock returns in the 

OBX index, as well as the market index. The result from the ADF-test implies that it is 

reasonable to reject the null hypothesis of there being a unit root presence in the dataset, and 

hence conclude with the dataset being stationary. The result from the KPSS-tests also yields 

stationarity, following that none of the calculated test statistics is above critical values. The 

KPSS-test thereby provides the conclusion that the null hypothesis of stationarity is not 

rejected. The dataset is therefore said to be stationary, based on both the ADF – and KPSS-test.  

 

It is also conducted a QLR-test, to test for structural breaks in the stock return series. This test 

was conducted using a 10% trimming in calculating the F-statistics for the subsample. The 

QLR-test also provided a conclusion supporting stationarity in the dataset. This result was 

based on a rejection of the null hypothesis of structural breaks, in all the series of stock returns. 

The results from the QLR-test can be found in Appendix I, and yields structural breaks if the 

plotted graph is above the red line. Further on, the test for seasonality conducted on the dataset 

for the OSEBX-index, provided a result of no significant seasonality in this dataset. Thus, it is 

not needed to seasonally adjust the returns, as this is a representation of the overall seasonality 

in the Norwegian stock market. The results from the seasonality test can be seen as a graphical 

representation in Appendix G. 

 

Based on the results from these tests, it can be concluded with the dataset having the intrinsic 

statistical properties in the sense of stationarity and non-seasonality, as well as no structural 

breaks. This chapter provided the foundation for the return series, to be used for further 

analyses in the short – and long-run.  
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5.2 Empirical Results in the Short-Horizon analysis 
 

The short-horizon analysis is calculated based on the methodology explained in chapter 4.4. 

Table 5.2 presents the calculated mean, median and test statistics for all news categories. The 

cumulative abnormal return means are taken into consideration in order to construct investment 

strategies in each category. However, the median is also taken into account to verify the non-

existence of outliers in the mean calculation. The table illustrates that all calculations conducted 

in the short-horizon analysis, are statistically significantly different from zero at a 5% 

significance level, in all news categories. It will, therefore, be no further discussion surrounding 

the statistical significance for the cumulative abnormal returns in each category. The following 

parts of this chapter will thoroughly examine the calculated cumulative abnormal return in each 

news category, for both timeframes; (-2,8) and (1,8). 

 

Table 5.2 – Results of the Short-Horizon Analysis 
 

 

Type of News N CAR (-2,8) CAR (1,8) 

Positive Mandatory 

Stock Notifications 

 

161 

  

Mean  6.20% -0.52% 

Median  5.77% -0.64% 

t-stat  2.77*** 2.52** 

Negative Mandatory 

Stock Notifications  

 

119 

  

Mean  -6.93% -0.88% 

Median  -5.94% -0.64% 

t-stat  3.39*** 2.94*** 

Positive Company 

Related News 

 

165 

  

Mean  6.13% 0.44% 

Median  5.55% 0.70% 

t-stat  2.94*** 2.75*** 

Negative Company 

Related News 

 

101 

  

Mean  -7.01% -1.88% 

Median  -7.67% -2.25% 
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t-stat  2.97*** 2.52** 

Positive Sector Related 

News 

 

177 

  

Mean  3.89% -0.76% 

Median  3.60% -0.62% 

t-stat  2.98*** 2.77*** 

Negative Sector Related 

News 

 

163 

  

Mean  -4.55% -0.50% 

Median  -5.24% -0.96% 

t-stat  2.84*** 2.34** 

Positive Macroeconomic 

News 

 

82 

  

Mean  3.11% 0.48% 

Median  2.45% 0.87% 

t-stat  2.98*** 2.27** 

Negative Macroeconomic 

News 

 

123 

  

Mean  -3.67% -0.95% 

Median  -3.94% -0.73% 

t-stat  3.02** 2.70*** 

All Positive News 585   

Mean  5.04% -0.18% 

Median  4.26% 0.17% 

t-stat  2.91*** 2.62*** 

All Negative News 506   

Mean  -5.40% -0.98% 

Median  -5.58% -1.25% 

t-stat  3.04*** 2.60*** 

All News 1091   

Mean  0.20% -0.55% 

Median  0.01% -0.60% 

t-stat  2.97*** 2.61*** 
 

The table presents the stock market reactions to different types of positive and negative news, measured 

by cumulative abnormal returns (CAR). It is used two different event windows, one where an investor 

holds the stock before the news and 8 days after, and one where you buy the stock following the news 

event. We report the mean and median for the two event windows. N is the number of observations for 

each classification. *, **, *** denotes the statistical significance at respectively 10%, 5% and 1% level. 
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5.2.1 Mandatory Stock Notifications 
 

The calculations for CAR (-2,8) yields a result of the investor group, that holds the stock two 

days before the positive stock notifications until eight days after the event, can expect an 

average abnormal return of 6.20%. The median return of 5.77% implies no outliers in the 

calculation of the average abnormal return. For the other investor group that buys the stock the 

day after the positive mandatory stock notification, the investor would experience a negative 

abnormal return of –0.52% according to the mean, and a median abnormal return of -0.64%. 

Thus, using the defined bar for an investment strategy of +/- 0.75%, no investment strategy can 

be constructed for the investor groups buying or shorting following positive mandatory stock 

notifications. However, for the investor group holding the stock at the event date, an investment 

strategy is constructed.  

 

For the stocks affected by negative mandatory stock notification, an investment strategy can 

be constructed. The average mean for the investor group holding the stock at the event date, 

CAR (-2,8), yields a negative abnormal return of –6.93%, with a median abnormal return of -

5.94%. For the investor group not holding the stock at the event date, CAR (1,8), the average 

abnormal returns yield a negative return of –0.88%, with a median abnormal return of -0.64%. 

The calculation implicates that investment strategies can be constructed in both instances by 

shorting based on negative stock notifications can be constructed.  

 

5.2.2 Company Related News 

 

The investor group buying the stock the day after positive company related news, yields an 

average abnormal return of 0.44%, and a median abnormal return of 0.7%. Thus, no investment 

strategies can be constructed for the investor group. However, for the investor group holding 

the stock during the event, one should hold the asset as long as the abnormal return is above or 

equal to the mean of 6.13% or the median abnormal return of 5.55%. This conclusion is 

obtained, as this is the cumulative abnormal return an investor could expect on average. 

 

The negative company related news is providing calculations, implying the opposite results of 

the result from positive company related news. The investor group that holds a particular stock 

at the event date of negative company related news would, on average experience an abnormal 



 

 
65 

return of -7.01%, and a median abnormal return of -7.67%. For the investor group not holding 

the stock at the event dates of negative company related news, the average abnormal return 

yields a return of -1.88% and a median return of -1.22%. Thus, investment strategies can be 

constructed for both investor groups. For the investor group not holding the stock at the event 

date, one could short the stock experiencing negative company related news and potentially get 

an abnormal return of 1.22%. For the investor group holding the stock at the event date, one 

should sell the stock if the negative abnormal is below -7.01% within an eight-day timeframe. 

Investors should, therefore, be cautious with including stocks with high risks of negative 

company news in their portfolio, as the harmful effects of negative company related news are 

more significant than the positive effects from positive company related news.  

 

5.2.3 Sector Related News 
 

The calculated cumulative abnormal returns for the investor group holding the stock at the 

event date of positive sector related news concludes with an average abnormal return of 3.89% 

and a median abnormal return of 3.60%. However, for the investor group not holding the stock 

at the event date of a positive sector related news, the mean cumulative abnormal return is -

0.76% and the median abnormal return of -0.62%. This implies that investment strategies can 

be constructed by shorting the stocks following positive sector-related news. 

 

The calculated cumulative abnormal returns for stocks experiencing negative sector related 

news implies that the investor group holding the stock at the particular event date could expect 

an average cumulative abnormal return of -4.55%, and a median abnormal return of -5.24%. 

However, for an investor that does not hold the stock at the particular event date of a negative 

sector related news, the calculations yield an average cumulative abnormal return of -0.50% 

and a median abnormal return of -0.96%. Since the mean is used as a benchmark for conducting 

investment strategies, there are no investment strategies that is constructed following negative 

sector related news.  
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5.2.4 Macroeconomic News 
 

The calculated cumulative abnormal returns for stocks experiencing positive macroeconomic 

news, implies an average cumulative abnormal return of 3.11% for investors that holds the 

stock at the event date, and a median abnormal return of 2.45%. For the investor group with 

the possibility of buying stocks following positive macroeconomic news, the average 

cumulative abnormal return yields 0.48%, with a median abnormal return of 0.87%. Thereby, 

concluding with investment strategies being possible to construct for investors holding a stock 

at the time of a positive macroeconomic news. 

 

The calculated cumulative abnormal returns for stocks experiencing negative macroeconomic 

news, provides a return of -3.67% for investors holding the stock at the event date, and a median 

abnormal return of -3.94%. For the investor groups that does not hold the stock at the event 

date of negative macroeconomic news, the calculated average cumulative abnormal return 

yields -0.95%, with a median abnormal return of -0.73%. These calculations imply that 

investment strategies can be constructed for the investor group buying on the basis of a negative 

macroeconomic news. 

 

5.2.5 All Positive News 
 

In order to obtain a foundation for constructing overall investment strategies it is decided to 

also analyse the mean and median, for the two different investor groups, based on all positive 

news. If an investor that holds the stock at the event date where positive news occurs, the 

investors could obtain an average cumulative abnormal return of 5.04%, with a median 

abnormal return of 4.26%. However, for the investor group that does not hold the stock at the 

event date, the mean for the cumulative abnormal return is -0.18%, with a median abnormal 

return of 0.17%. It seems like there are no investment strategies for the investors not holding a 

stock at the event date, in the short run that can be constructed solely on general positive news.   
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5.2.6 All Negative News 
 

The calculated cumulative abnormal returns for all negative news are conducted in the same 

manner as stated in the paragraph above for all positive news. The calculated mean cumulative 

abnormal return for investor group holding the stock at the event date of a negative news, is -

5.40% with a median abnormal return of -5.58%. For the investor group not holding the stock 

at the event date of a negative news, the calculated mean cumulative abnormal return is -0.98%, 

while a median abnormal return of -1.25%. For the investor group that does not hold the stock 

on the event date, the investment strategy should consist of shorting the stock experiencing 

negative news, and thereby obtain an abnormal return of -0.98% within an eight-day timeframe. 

 

5.2.7 Short-Horizon Investment Strategies 
 

The overall results from the cumulative abnormal return calculations are illustrated in the two 

figures below. Figure 5.1 represents the cumulative abnormal returns for the investor group 

that buys the stock following the event date, while figure 5.2 represents the cumulative 

abnormal returns for the investor group holding the stock at the event date. These cumulative 

abnormal returns are presented with the ordinary rise or fall in the stock price at that particular 

date. The figures are seen as relevant in order to get a deeper knowledge concerning the 

direction and development of stock prices in relation to the cumulative abnormal returns, prior 

and after an event date, as this could contribute in predicting and forecasting abnormal returns 

in the future.  

Figure 5.1 – Polynominal Trend of CAR (1,8) 
 

The figure illustrates the cumulative abnormal returns from 1 day after the event to 8 days after the event (y-axis) 

based on their return on the event date (x-axis).    
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Figure 5.1 illustrates the cumulative abnormal returns based on the return on the event day, 

with a polynomial16 trendline that is concentrated around zero. The polynomial trendline 

implies that there seem to be no clear trend on the cumulative abnormal returns following news, 

for the investor group not holding the stock at the event date. The figure implies that the 

trendline averages around zero, regardless of the size of stock fluctuation at the event date. 

This, further on, provide the temporary conclusion of the investment strategies for the investor 

group not holding the stock at the time of the event, being not affected by the size of the stock 

fluctuation. 

 

Figure 5.2 – Polynominal Trend of CAR (-2,8) 
 

The figure illustrates the cumulative abnormal returns from holding the stock 2 days prior to the event until 8 

days after the event (y-axis), based on their return on the event date (x-axis).    

 

However, for investors that holds a stock at the time of an event, the polynomial trendline in 

figure 5.2, implies that an investor could expect a significant negative – or positive abnormal 

return if holding the stock at the time of an event. More significant impact on the event day, 

leads to more substantial abnormal returns, while in the contrary, more negative stock 

fluctuations leads to a lower cumulative abnormal return. Therefore, should the investor group 

holding the stock at the time of the event, construct their investment strategies not only based 

on the news type, but also the size of the stock fluctuation that arises as a result of the news.  

 

                                                 
16 𝑦 =  𝛼 + 𝑥𝑛, where 𝛼 describes the intercept and 𝑥𝑛 is the explanatory variable in the nature of polynomial. 
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The reasoning for the use of polynomial trendline lies in the characteristics of the dataset, as it 

contains a large number of data points with significant fluctuations in values (Hayes, 2020). 

However, it should be noted that the 𝑅2 for the polynomial trendlines seems to be closer to 

zero than one, which could imply a less explanatory power for the trendline. However, as an 

overall conclusion based on the two figures, an implication that arise is that if an investors hold 

the stock at the time of a positive event, the stock should be kept in the portfolio for at least 8 

days, as the trendline seem to develop in a positive trend especially for stock fluctuations of 

significant size. Negative events, on the other hand, should make an investor sell the stock as 

there seems to exist a negative trend in the development of cumulative abnormal returns 

following a negative event, this should be done within a eight day timeframe in order to 

minimise the negative abnormal return. 

 

In order to get a more thoroughly graphical representation of the movements in the cumulative 

abnormal returns, the development in the relevant timeframe is illustrated in figure 5.3. Here 

the cumulative abnormal return for the investor group holding the stock at the event date is 

illustrated, in the time span of two days prior to the event, until eight days afterwards. There 

seems to be a slightly general negative trend in the graph representing the cumulative abnormal 

returns for all news. Further on, the most striking results from this figure is that both the graph 

for the positive news, and the graph for all news, seems to fall after the event date. This could 

imply that the market is overreacting to positive news, which will be thoroughly examined and 

discussed in section 6. Another interesting feature of this figure is that there seems to be some 

stock price movements in the days leading up to the event, which could imply inside trade or 

asymmetric information in the market. However, the price movements seem to be marginal 

which would make it difficult for an investor to form investment strategies in order to capitalise 

on these mechanisms, as the time horizon is relatively short. 
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Figure 5.3 – Development of CAR (-2,8) 
 

The figure presents the development of the cumulative average abnormal returns from 2 days prior to the 

event, until 8 days after the event. Day 0 portrays the event date in the figure.  

 

The aspects discussed in the paragraph above as a reason for the empirical findings will be 

further discussed in section 6. However, a preliminary conclusion that can be drawn from figure 

5.3 is that the trend of the cumulative abnormal returns seems to be consistent with existing 

event studies, in that the news being announced, has some informational content on the 

valuation of the firms (MacKinlay, 1997). Thus, the null hypothesis that the event date has no 

impact on the cumulative abnormal returns, is rejected with statistical significance certainty. 

The values for the cumulative abnormal returns are calculated using the market model and are 

seen to be statistically significant at a 5 – and 10% significance level for negative – and positive 

news, respectively. These calculations can be seen in Appendix A.  

 

Based on the paragraphs and figures above, some short-horizon investment strategies can be 

constructed. The short-horizon investment strategies are computed by examining how the 

investor group not holding the stock at the event date can achieve substantial cumulative 

abnormal return. These investment strategies can also be seen as somewhat reliable, as the null 

hypothesis of the cumulative abnormal return being equal to zero, can be rejected with 

statistical significance in all of the calculations.   

 

The investor group that does not hold the stock at the time of the event, has the choice of 

buying, shorting or taking no action the day after the event. As mentioned, there has been set a 

limit of an average CAR (1,8) > 0.75%, to create an investment strategy of buying the stock. 
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On the contrary, an average CAR (1,8) < -0.75%, is said to form an investment strategy of 

shorting the stock. This makes the relevant investment strategies for the investor group that are 

not holding the stock at the event date to be: 

- Short on negative mandatory stock notifications 

- Short on negative company related news 

- Short on positive sector related news 

- Short on negative macroeconomic news 

For the investor group that owns the stock at the time of the event, the relevant assessment 

would be whether or not to sell the stock at the time of the event. Thus, the investment strategies 

in this instance will be somewhat different. Investors that owns the stock at the time of an event, 

can use the values provided by table 5.2 as limits to when to sell the stock. The positive market 

reactions should not exceed the positive percentages provided by table 5.2, as this should serve 

as an investor indicator to sell the stock. The negative market reactions should serve as an 

investor indicator, that if the decrease in stock price the day of an event is less than this 

percentage, the investor should sell the stock as the stock is expected to decrease more in value 

during an eight-day timeframe.  

These short-horizon investment strategies are summarised more thoroughly, together with the 

long-horizon investment strategies in chapter 5.6. 
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5.3 Empirical Results Using the Jensen’s Alpha Approach 
 

In this section, the results from the analysis of the average monthly abnormal returns in the 

long run, using Jensen’s alpha methodology described in chapter 4.5.1, is presented. The 

overall results from the analysis are presented in table 5.3 below. Further on the chapter is 

structured as follows; first, a thorough presentation and explanation of the results in each news 

category, is provided. Then, the empirical results are presented with regards to the validity of 

the three estimation models used in this analysis. Lastly, the overall investment strategies based 

on the empirical results from Jensen’s alpha approach are constructed and evaluated. 

 

The portfolios constructed using the methodology described in chapter 4.5.1, can be seen in 

Appendix B. However, a sense of the weighting of the different sectors in the constructed event 

portfolios can be relevant to have in mind for the following presentation of the empirical results. 

This is illustrated in figure 5.4, represented by each sectors GICS-code. The GICS-codes can 

be found in Appendix K. Figure 5.4 shows that the energy sector is highly represented in the 

event portfolios, with the capital goods sector being the second most represented sector. This 

distribution of event firms in the different portfolios will be more thoroughly examined and 

discussed as a reason for abnormal returns, in chapter 6.1. 

 

Figure 5.4 – The Frequency of Firms in the Portfolios Based on Sector 
 

The figure presents the distribution of news in the 12-month Jensen’s alpha portfolios based on their sector.  
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Table 5.3 bellow yields the results provided by Jensen’s alpha Approach, both for the average 

abnormal monthly return and the statistical significance. The results are presented in a 12-

month and 24-month timeframe, using the three estimation models presented in chapter 4.5.1. 

The results are also divided into the four different news categories. 

Table 5.3 - Jensen’s Alpha for Long Time Horizon 
 

 12-month 

alpha 

T-stat 24-month 

alpha 

T-stat 

 

Positive Stock Notifications 

CAPM 1.26% 0.86 0.93% 0.98 

Fama-French Three-Factor 1.36% 0.90 0.83% 0.91 

Carhart Four-Factor 1.10% 0.86 0.71% 0.84 

 

Negative Stock Notifications 

CAPM 0.76% 0.94 1.52% 1.09 

Fama-French Three-Factor 0.84% 0.84 1.61% 1.05 

Carhart Four-Factor 0.73% 0.78 1.47% 1.01 

 

Positive Company Related News 

CAPM 0.18% 0.84 -0.43% 0.87 

Fama-French Three-Factor 0.27% 0.87 -0.28% 0.79 

Carhart Four-Factor 0.03% 

 

0.87 -0.49% 0.91 

 

Negative Company Related News 

CAPM -0.35% 0.78 0.06% 0.77 

Fama-French Three-Factor -0.57% 0.72 0.13% 0.76 

Carhart Four-Factor -0.88% 0.67 -0.11% 0.73 
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Positive Sector Related News 

CAPM 1.42% 1.01 0.14% 0.72 

Fama-French Three-Factor 1.62% 1.02 0.28% 0.76 

Carhart Four- Factor 1.55% 0.93 0.10% 0.71 

 

Negative Sector Related News 

 

CAPM 1.63% 0.96 0.80% 1.10 

Fama-French Three-Factor 1.77% 0.87 0.55% 0.84 

Carhart Four-Factor 1.66% 0.87 0.38% 0.85 

 

Positive Macroeconomic News 

   

CAPM -0.21% 0.66 0.37% 0.84 

Fama-French Three-Factor -0.30% 0.71 0.09% 0.73 

Carhart Four- Factor -0.22% 0.73 0.07% 0.73 

 

Negative Macroeconomic News 

   

CAPM 1.22% 0.82 0.20% 0.80 

Fama-French Three-Factor 1.50% 0.92 0.19% 0.82 

Carhart Four- Factor 1.48% 0.91 0.06% 0.81 

The table presents the Jensen’s alpha of the three market models. It is used two different timeframes, where 
the portfolios are held for 12- or 24-months. The results are presented based on their associated news 

category and are divided into positive and negative news. *, **, *** denotes the statistical significance at 

respectively 10%, 5% and 1% level. 
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5.3.1 Mandatory Stock Notifications 
 

The results from using the Jensen-Alpha approach on positive mandatory stock notifications, 

imply abnormal returns in the 12-month timeframe of 1.26%, 1.36% and 1.10%, using the three 

different estimation models, respectively. An investor should, therefore, be able to construct 

an investment strategy in order to obtain positive abnormal returns. However, the t-test 

conducted to test if alpha is statistically different from zero, provided test statistics that were 

not above the critical values. Thus, it cannot conclude with the abnormal returns being 

statistically different from zero in a 12-month time perspective. In the 24-month perspective, 

an abnormal return of 0.93%, 0.83% and 0.71% is obtained, using the three different estimation 

models. The t-test conducted also provides test-statistics that are below the critical values for 

statistical significance. Thus, it cannot conclude with alpha being statistically different from 

zero. These findings support empirical findings that event studies in long time horizons often 

have low power against the economically null hypothesis. The specific difficulties for the 

Jensen-Alpha approach is based on the calculation of unbiased standard errors in the portfolio 

distribution, which could lead to misspecification (Kothari & Warner, 2006).  

 

The calculated average abnormal monthly returns using the Jensen-Alpha approach, with 

regards to negative mandatory stock notifications are also provided in table 5.3. The results 

yield a marginally positive effect of 0.76%, 0.84% and 0.73%, using the three different return-

models respectively, in a 12-month timeframe. The calculated average abnormal monthly 

returns in a 24-month timeframe provided results that were higher than for 12-month, with 

values of 1.52%, 1.61% and 1.47%. Thus, if an investor constructs portfolios based on negative 

mandatory stock notifications, investment strategies would generate an abnormal return above 

the limit set for this analysis (0.75%), with the portfolios performing better in a 24-month 

timeframe. The results also seem to be not statistically significant, as the calculated absolute 

values of the test statistics are not significantly higher than the critical values. Thus, the null 

hypothesis of alpha being equal to zero, cannot be rejected.  

 

 

 

 



 

 
76 

5.3.2 Company Related News 
 

The calculated average abnormal monthly returns for the portfolios constructed based on 

positive company related news yields a positive result of 0.18%, 0.27% and 0.03% in a 12-

month timeframe. In a 24-month timeframe, however, the results are slightly negative: -0.43%, 

-0.28% and -0.49%. This implicates that the effect of positive company related news decrease 

if the timeframe is expanded beyond 12 months. This is thoroughly discussed and examined in 

chapter 6.7. However, the calculations yield no statistical significance at the same time as none 

of the calculated abnormal returns are above the limit set for constructing investment strategies. 

Thus, no investment strategies can be constructed based on positive company related news, in 

either a 12-month or a 24-month timeframe. 

 

Constructing portfolios based on negative company related news in a 12-month timeframe 

yields negative average abnormal returns, based on the analysis. On average, the portfolios will 

yield a monthly abnormal return of -0.35%, -0.57% and -0.88% using the three estimation 

models, respectively. However, the calculations imply that by holding the portfolio for 24 

months instead, the CAPM and the Fama-French provides a positive average monthly return 

of 0.06% and 0.13%, while the Carhart model yields a negative return -0.11%. Further, none 

of the calculations based on negative company related news provides statistical significance. 

The calculations also yield average abnormal returns that are below the limit set for 

constructing investment strategies, in both the 12 – and 24-month timeframe, and it could, 

therefore, be concluded with none of the portfolios providing any definite investment 

strategies.  

 

5.3.3 Sector Related News 
 

The calculations of abnormal return following positive sector related news in a 12-month 

timeframe of the portfolios constructed, yields a return of 1.42%, 1.62% and 1.55%, using the 

three estimation models respectively. In a 24-month timeframe, the calculated average 

abnormal return for these portfolios yields a result of 0.14%, 0.28% and 0.10%. Investment 

strategies can, therefore, be constructed in a 12-month timeframe, as these average abnormal 

returns are above the limit set for constructing investment strategies. However, the calculations 

yield no statistical significance, making it not possible to reject the null hypothesis of the 
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abnormal return being equal to zero, with certainty. The investment strategies will be 

thoroughly summarised in chapter 5.3.6. 

 

The average monthly abnormal return for the portfolios constructed based on negative sector 

related news, in a 12-month timeframe, yields a result of 1.63%, 1.77% and 1.66%, using the 

three estimation models. In the 24-month timeframe, these portfolios also yield positive 

abnormal returns, although the average abnormal returns have decreased to 0.80%, 0.55% and 

0.38%, using the three estimation models. It could, therefore, be constructed investment 

strategies based on negative sector related news in a 12-month timeframe as these abnormal 

returns are above the limit set for constructing investment strategies. However, the calculations 

yield no statistical significance, making it not possible to reject the null hypothesis of abnormal 

returns equal to zero with certainty. The underlying factors leading to these calculations could 

be specific characteristics with the various sectors and will be thoroughly discussed and 

examined in chapter 6.1.  

 

5.3.4 Macroeconomic News 
 

Constructing portfolios based on positive macroeconomic news yields an average abnormal 

return of -0.21%, -0.30% and -0.22%, using the three defined return models in a 12-month 

timeframe. In a 24-month timeframe, these portfolios yield a result of 0.37%, 0.09% and 

0.07%, using the three estimation models respectively. These calculations do not yield 

statistical significance, implying that the null hypothesis cannot be rejected, with certainty. The 

calculations for average abnormal returns in both timeframes are below the limit set for 

constructing investment strategies in this analysis, leading to no investment strategies being 

constructed based on positive macroeconomic news. 

 

The portfolios constructed based on negative macroeconomic news, yields an average 

abnormal return of 1.22%, 1.50% and 1.48%, in a 12-month timeframe, using the three 

estimation models. On a 24-month basis, these portfolios yield average abnormal returns of 

0.20%, 0.19% and 0.06%, for the three estimation models respectively. The calculated 

abnormal returns do not yield any statistical significance, leading us to not rejecting the null 

hypothesis with certainty. However, investment strategies can be constructed based on negative 

macroeconomic news in a 12-month timeframe as these values are above the limit set for 
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investment strategies in this analysis. The underlying factors causing these calculations could 

come as a result of various market mechanisms or characteristics that will be thoroughly 

examined and discussed in chapter 6.2.  

 

5.3.5 Validity of Estimation Models 
 

Further on, a presentation of the empirical results found with the three different estimation 

models used in Jensen’s alpha approach, is provided. In figure 5.5 and figure 5.6, the average 

monthly abnormal returns using the three different estimation models are presented. The 

abnormal returns are presented in a 12-month timeframe and 24-month timeframe, 

respectively. 

 

Figure 5.5 – 12-Month Jensen’s Alpha using the Different Estimation Models 
 

The figure presents the development of the CAPM-, Fama-French- and Carhart models in estimating 

abnormal returns througout the 12-month timeframe. 
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Figure 5.6 – 24-Month Jensen’s Alpha using the Different Estimation Models 
 

The figure presents the development of the CAPM, Fama-French and Carhart models in estimating 

abnormal returns througout the 24-month timeframe. 

 

The figures yield somewhat similar estimations using the three estimation models. However, it 

could be interpreted that the Fama-French Three-Factor model and the Carhart Four-Factor 

model yields more similar results than the CAPM. This could be explained by the adjustment 

made for size, book-to-market ratio and momentum in the stock movements made by the Fama-

French and Carhart model. 

 

Even though the estimation models are adjusted, it is advocated by academic scholars that 

CAPM is sufficient to evaluate the overall efficiency of the market. This comes from the fact 

that a rational investor has to take the risk premium and the overall market situation into 

account. For that reason, it is decided to present all the portfolios constructed based on positive 

news, as well as all the portfolios constructed based on negative news. These graphical 

representations are constructed by plotting all the portfolio returns, along with the Security 

Market line provided by the CAPM, in order to get an implication of how substantial amount 

of the constructed portfolios perform better than what is estimated by the CAPM. 

 

Further on, the reasoning behind this graphical comparison is that CAPM serves as a financial 

benchmark in setting an equilibrium for the expected return on risky assets, given a set of 

assumptions (Bodie et al., 2014). The security market line shows the relationship between the 

expected return on an asset or a portfolio and beta, where beta describes the risk premium 

required to hold a risky asset or portfolio instead of the market portfolio. For that reason, the 
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security market line can be seen as an illustration of the individual asset risk premium as a 

function for asset risk. It can, therefore, serve as a tool for the analysis in examining which 

portfolios that are seen as overvalued, and which portfolios is seen as undervalued. According 

to theory, fairly priced assets would plot precisely on the security market line, meaning that 

portfolios that are located below the line are seen as overpriced, while points located above the 

line are seen as undervalued. Full market efficiency would, therefore, lead to all portfolios 

being located on the security market line (Munk, 2018).  

 

The corresponding plots can be examined in figure 5.7 and 5.8, below. These figures are based 

on the values for beta, return on asset and the security market line given in Appendix C. The 

calculations are done on the portfolios held for 12 months. 

 

Figure 5.7 – Returns of the Positive News Portfolios 
 

 

The figure plots the returns of the 12-month portfolios that are constructed based on all positive news. The line 

presents the security market line that is a graphical representation of the capital asset pricing model (CAPM) 
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Figure 5.8 – Returns of the Negative News Portfolios 
 

 

 

The figure plots the returns of the 12-month portfolios that are constructed based on all negative news. The line 

presents the security market line that is a graphical representation of the capital asset pricing model (CAPM) 
 

The implications from both figures seems to be that most of the portfolios are not located on 

the security market line. There also seems to be a higher percentage of portfolios above the 

security market line, implying that there is more substantial part of the portfolios that are 

undervalued. The implications from the figures above could mean that forming portfolios based 

on companies experiencing different type of news, can create abnormal returns. 

 

5.3.6 Long Term Investment Strategies Using the Jensen’s Alpha Approach 
 

It is defined as a preferable long run investment strategy, if it yields more than +/- 0.75% in 

average abnormal monthly return, based on an average of the three estimation models. This is 

done in order to create a possible margin for possible exogenous costs that could affect the 

abnormal return. This is explained more thoroughly in chapter 5.6. Based on the results, the 

following investment strategies is constructed in a 12-month timeframe: 

 

- buy and hold following positive mandatory stock notifications 

- buy and hold following positive sector related news 

- buy and hold following negative sector related news 

- buy and hold following negative macroeconomic news 
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The buy and hold recommendations based on negative macroeconomic – and negative sector 

news can seem to be somewhat counter-intuitive. However, these results are in line with 

contrarian investment strategies that some academic literature advocates provide higher return 

than more conforming investment strategies (Lakonishok et al., 1994). The investment strategy 

of buying and holding based on positive sector related news and mandatory stock notifications 

can be seen as examples of more conforming investment strategies. These type of investment 

strategies as a reason for abnormal returns will be thoroughly examined and discussed in 

chapter 6.2. A summary of the empirical results from this chapter will also be provided in 

chapter 5.6, where the different investment strategies will be examined. 

  

Further on, based on the empirical results provided by table 5.3, investment strategies can also 

be constructed in a 24-month timeframe. In this instance, the only news category providing 

incentives for forming investment strategies in a 24-month timeframe, are positive – and 

negative mandatory stock notifications. This conclusion could arrise as a result of these kinds 

of news ability to reflect fundamental changes in the company’s business model, in the most 

precise manner. This would, in turn, have effects in a longer time-horizon. The long-horizon 

investment strategies in a 24-month timeframe could, therefore, be concluded as: 

 

- buy and hold following positive mandatory stock notifications 

- buy and hold following negative mandatory stock notifications 

 

Investment strategies can also be constructed based on the efficient – and inefficient portfolios 

provided in figure 5.7 and 5.8. If an investor believes that the CAPM provides a realistic 

valuation of securities and are able to recognise common characteristics between the portfolios 

that are seen as undervalued in figure 5.7 and 5.8, then an investor can construct investment 

strategies based on the events being positive or negative. Although identification of the 

efficient and inefficient portfolios would be a challenging task for an investor, assuming that 

the market is characterised by symmetric information. However, common characteristics with 

the portfolios, as well as the overall market and different sectors could be identified in order to 

estimate the efficient portfolios precisely. This will be further examined and discussed in 

section 6. 
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As concluded in the paragraphs above, all investment strategies provided by this approach yield 

strategies of buying stocks that are experiencing a particular type of event. This provides an 

implication of the market reacting positively to the different kind of news, highlighted in the 

various figures and paragraphs above. A reasoning for this market view can be that the overall 

performance of event portfolios is seen as better than the market-index. The event portfolios 

often serve some common characteristics that could cause this out-performance, in relation to 

the market-index. This will be further examined and discussed in chapter 6.2  

 

The investment strategies discussed in the paragraphs above cannot statistically significantly 

reject the null hypothesis of the abnormal return being equal to zero. The investment strategies 

can, however, create return regardless of its statistical significance, as this tests the abnormal 

returns. This provides some relevancy to the empirical results, as they could create return 

regardless of the statistical significance. The investment strategies provided by the Jensen’s 

alpha approach along with the short-term investment strategies and other long-term investment 

strategies, will be summarised in chapter 5.6. 

 

5.4 Empirical Results Using the Buy-And-Hold Abnormal Return 
 

In this chapter it is aimed at presenting the results found for abnormal returns using the buy-

and-hold abnormal (BHAR) return approach, also referred to as the matched firm technique, 

for constructing investment strategies in the long run. The calculations are based on the 

methodology presented in chapter 4.5.2. This chapter is organised in the same manner as 

chapter 5.3, with the results of each category firstly being presented in table 5.4 and then plotted 

graphically in order to get a visual representation of the results. The results of each sub-category 

are then explained thoroughly. The chapter concludes with possible investment strategies, 

based on the results provided by the analysis. These results are also compared to those found 

in the short-horizon, and the long-horizon, using the Jensen’s alpha approach. The overall 

calculations, as well as the portfolio constructed for the BHAR approach, can be found in 

Appendix D. 

 

Further on, before presenting the empirical results for the buy-and-hold abnormal returns, it 

could be relevant to examine the distribution of the different sectors in the constructed 

matching portfolios before reading the chapter. Figure 5.9 illustrates the distributions of the 
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different sector based on each sectors GICS-code. The figures show that the energy (10) -, 

capital goods (20) – and consumer staples (30) – sectors are the most represented sectors in the 

event portfolios. 

 

Figure 5.9 – Sector Distribution in the BHAR Portfolios 

 

The figure presents the distribution of the companies in the 12-month BHAR portfolios based on their sector.  

 

The rest of the chapter will focus on the calculated empirical results from the approach. Table 

5.4 below presents the results for the average monthly abnormal return, as well as the statistical 

significance for the event portfolios using the BHAR-approach. The results are presented in 

terms of both 12 – and 24-month abnormal returns.  
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Table 5.4 – Buy-and-Hold Abnormal Return Approach (BHAR) 
 

 

 Average monthly 

12-month 

abnormal return 

T-stat 

Average monthly 

24-month 

abnormal return 

T-stat 

Positive Stock 

Notifications 

 

-0.07% 

 

0.70 

 

0.09% 

 

0.79 

Negative Stock 

Notifications 

 

-0.53% 

 

0.80 

 

0.70% 

 

0.89 

Positive Company 

Related News 

 

-2.03% 

 

1.10 

 

-0.73% 

 

0.86 

Negative Company 

Related News 

 

-1.17% 

 

0.77 

 

-1.00% 

 

0.93 

Positive Sector 

Related News 

 

0.38% 

 

0.78 

 

-0.13% 

 

0.74 

Negative Sector 

Related News 

 

0.72% 

 

0.80 

 

-0.12% 

 

0.80 

Positive 

Macroeconomic 

News 

 

-0.92% 

 

0.72 

 

-0.61% 

 

0.86 

Negative 

Macroeconomic 

News 

 

-1.01% 

 

0.94 

 

-0.66% 

 

0.85 

The table presents the average monthly abnormal returns by holding the event firms’ portfolios versus 

holding the matching firms’ portfolios for 12- or 24 months. The event portfolios are constructed by buying 
the firms that experience the event on the 1st on the following month and holding them for 12 or 24 months. 

The matching portfolios are constructed in the way presented in chapter 4.5.2, based on the event firms’ size 

and book-to-market ratio. The t-stat presents the statistical significance of the means.  *, **, *** denotes 

the statistical significance at respectively 10%, 5% and 1% level. 
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In order to get a more thoroughly understanding of the development in abnormal returns 

provided by this approach, an illustration is provided in figure 5.10. This figure presents a 

comparison of the general development related to positive –and negative news over the two 

different timeframes. These figures provide the implications that there is no clear trend of the 

event portfolio out – or underperforming the matching portfolios, according to the approach. 

This will be further examined and discussed throughout this chapter. 

 

Figure 5.10 – Development of BHAR Portfolios 
 

The figure presents the development of returns for the event portfolios and the matching portfolios for 12 – and 

24 months. The portfolios are based on all positive –  or negative news portfolios in the dataset sample.  

 

5.4.1 Mandatory Stock Notifications 
 

The calculations for buy-and-hold abnormal returns in a 12-month timeframe implies that the 

firms experiencing a positive stock notification does not create an abnormal return in relation 

to the matching firms, that do not experience a positive stock notification. This is implied by 

the calculations of abnormal returns yielding -0.07%. However, in a 24-month timeframe, the 

event firm seems to create a slightly positive monthly abnormal return, as the calculated 

abnormal returns yield 0.09%. This could imply that positive stock notifications firms perform 

better in a more substantial timeframe. However, the calculated abnormal return is not above 

the limit set in this analysis for investment strategy construction. After running a t-test in both 

timeframes, it was concluded that neither of the abnormal returns was statistically significant. 
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Thus, one could not be certain in rejecting the null hypothesis of the buy-and-hold abnormal 

return being equal to zero. 

 

The portfolios constructed based on negative mandatory stock notifications does not create an 

average monthly abnormal return in relation to the matched firm portfolio, on a 12-month basis. 

This is implied by the abnormal return yielding a result of -0.53% However, in a 24-month 

timeframe, these portfolios perform 0.70% better than the matched firm portfolios. Thus, the 

conclusion becomes identical for negative – and positive mandatory stock notifications. The 

effects from the stock notifications seem to become more noticeable the more substantial the 

timeframe becomes. The calculated abnormal returns, however, are not above the limit set in 

the analysis for investment strategy construction, and no investment strategies can therefore be 

constructed. 

 

5.4.2 Company Related News 
 

In calculating the buy-and-hold abnormal return, the calculations provide a negative average 

monthly abnormal return in both timeframes for the companies experiences positive company 

related news, in comparison to the matching firms that are not affected by the event. These 

calculated abnormal returns yield -2.03% in a 12-month timeframe and -0.73% in a 24-month 

timeframe. However, neither are statistically significant and it is, therefore, concluded with not 

rejecting the null hypothesis with certainty. A possible explanation for these calculations of 

abnormal returns is the characteristics of these companies. The companies in the event 

portfolios seem too often be companies that are prone to speculation. At the same time, the 

companies in the matching portfolios seem too often be companies that have increased in their 

market capitalisation over the last three years. These kinds of market –, company – and sector 

characteristics as an explanation for the empirical results, will be thoroughly examined in 

section 6. The calculated abnormal return has greater negative returns than -0.75% in a 12-

month timeframe. This provides the conclusion that an investment strategy can be constructed 

and will be discussed in chapter 5.6.  

 

The calculations of the buy-and-hold abnormal returns for portfolios experiencing negative 

company related news, also imply a better performance for the matched firm portfolios, than 

the event portfolios. These portfolios yield an abnormal return of -1.17% in a 12-month 
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timeframe and -1.00% in a 24-month timeframe. Similar to the event portfolios experiencing 

positive company related news, the abnormal return for event – and matching firm portfolios 

seem to converge as the timeframe increases. Thus, the conclusion on investment strategies for 

both positive – and negative company related news becomes the same. However, when 

constructing portfolios based on negative company related news, the abnormal returns are 

greater negative than -0.75%, implying that investment strategies can be constructed on both 

12-month and 24-month basis. These investment strategies will be discussed further in chapter 

5.6.  

 

5.4.3 Sector Related News 
 

The portfolios constructed based on positive sector related news, seem to create an excess 

abnormal return in relation to the matched firm portfolio in a 12-month timeframe. This 

abnormal return yields 0.38%. However, in a 24-month timeframe, the matched firm portfolios 

create a higher abnormal return than the event portfolio. The 24-month abnormal return 

becomes -0.13%. This implies that when constructing portfolios based on positive sector news, 

the time horizon should not exceed 12-months. However, neither of the abnormal returns are 

more substantial than the limit set in this analysis for investment strategy construction. The 

underlying reasons for the implications of the abnormal performance of these portfolios could 

lie in the characteristics of the different sectors. This will be examined and discussed more 

thoroughly in chapter 6.1. 

 

The calculations for the portfolios constructed on the basis of negative sector related news 

yields the same implications as for positive sector news. Meaning that the event portfolios 

perform better than the matched firm portfolios in the 12-month timeframe, but not in the 24-

month timeframe. This is represented in table 5.4, by a 0.73% abnormal return in a 12-month 

timeframe and -0.12% abnormal return in a 24-month timeframe. The gap between the 

abnormal returns also seems to be higher when there is negative sector news than with positive 

sector news. Similarly, to the conclusion drawn from positive sector news, none of these 

abnormal returns are above the limit set for constructing investment strategies. The results from 

the portfolios based on negative sector related news could also be explained by the 

characteristics of the different sectors and will be examined more thoroughly in chapter 6.1. 

Lastly, it should be noted that neither of the calculations in sector-related news yields statistical 
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significance, thus making it difficult to reject the null hypothesis of buy-and-hold abnormal 

return equal to zero, with certainty. 

 

5.4.4 Macroeconomic News 
 

The abnormal return for the companies experiencing positive macroeconomic news implies a 

slightly negative average monthly return. Thus, the portfolios that are constructed of the 

matching firms create an excess abnormal return in relation to the companies being affected by 

the news. This is represented in table 5.4 by a -0.92% abnormal return in a 12-month timeframe 

and a -0.61% in a 24-month timeframe. Thus, the portfolios seem to perform slightly better in 

a 24-month timeframe, than in a 12-month timeframe. This could imply that positive 

macroeconomic news creates better performance for companies that are affected by the news, 

in a longer time horizon. However, neither of the timeframes create abnormal returns that are 

above the limit set for investment strategy construction. Thus, no investment strategies are 

constructed based on positive macroeconomic news. 

 

The event portfolios constructed on the basis of negative macroeconomic news yields an 

average monthly abnormal return that is below the matched firm portfolio, in both timeframes. 

Table 5.4 implies that the portfolios constructed based on negative macroeconomic news yield 

an abnormal return of -1.01% in a 12-month timeframe and -0.66% in a 24-month timeframe. 

The abnormal returns thereby seem to converge between 12 – and 24 months, implying that if 

constructing a portfolio based on negative macroeconomic news, it could be relevant to hold 

the portfolio for a longer time horizon. However, an investment strategy could also be formed 

based on shorting the event portfolio in a 12-month timeframe, as the abnormal return is below 

the limit set in this analysis for investment strategy construction. This will be examined and 

discussed further in chapter 6.2.  
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5.4.5 Long-Horizon Investment Strategies Using BHAR Approach 
 

In order to thoroughly examine the overall investment strategies using the buy-and-hold 

abnormal return (BHAR) approach, the return for the event portfolios and the matched firm 

portfolios is plotted in the two figures below. This is done in order to get a visual representation 

of the investment strategies discussed in the previous chapters. 

 

Figure 5.11 – Event Portfolio vs Matching Portfolio Based on Category (12-month) 
 

The figure presents the 12-month returns of the event portfolios and their corresponding matching portfolios 

for the different news categories. When the line of the event firm portfolios lies above the matching firm 

portfolios, there is a positive abnormal return. 

 

Figure 5.11 implies that the only news category that creates excess abnormal return in relation 

to companies not affected by the event in a 12-month timeframe are positive – and negative 

sector related news. The figure further implies that in the other various news categories, the 

matching firm portfolios perform better than the event portfolio. However, some of these event 

portfolios can be capitalised by investors in constructing investment strategies that involve 

shorting stocks. Further on, the matching firm portfolios do not seem to follow the same market 

developments as the event portfolios. This could imply that they perform differently based on 

the overall characteristics of the stock market, which will be further examined as a reason for 

abnormal returns in chapter 6.2. 
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Figure 5.12 - Event Portfolio vs Matching Portfolio Based on Category (24-month) 
 

The figure presents the 24-month returns of the event portfolios and their corresponding matching portfolios for 

the different news categories. When the line of the event firm portfolios lies above the matching portfolios, there 

is a positive abnormal return. 

 

Figure 5.12 implies that that the only news category that creates excess abnormal return in 

relation to the matched firm portfolio in a 24-month timeframe, is the portfolio constructed 

based on the positive – and negative mandatory stock notifications. This implies that 

investment strategies can be constructed based on mandatory stock notifications, or by shorting 

stocks based on some of the other news categories. These investment strategies depend on 

whether or not the abnormal return is higher or lower than the limit set for the analysis. It 

should also be noted that the portfolios created for 24-month seem to have a more similar 

development, than the portfolios constructed for 12-months. Thus, these portfolios seem to 

follow a more similar market progress, based on their overall performance in the stock market. 

Another interesting implication provided by the figures above is how the outperformance of 

the event firm portfolios constructed on sector news in a 12-month timeframe, now has 

disappeared. This could be seen in compliance with various academic articles, which present 

empirical finding on how investors overreact to a particular type of news (Barberis et al. 2005; 

Griffin & Tversky, 1992). This will be examined more thoroughly and discussed in section 6. 
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The implications from the figures above can be used in order to construct investment strategies, 

even though the calculations of abnormal return did not yield statistical significance, according 

to the t-test calculation. However, it provides a foundation of a further graphical examination 

of the abnormal return for the event firm portfolios.   

 

Figure 5.13 – 12-Month Abnormal Returns Using BHAR Approach 
 

Figure 5.13 shows the abnormal returns of all positive and negative news event firm portfolios when holding 
the portfolios for 12 months. The black points reflect positive news portfolios, while the grey points illustrate 

the negative news portfolios.    

 

As the figure above illustrates, the abnormal returns do not yield significant positive results. 

The positive news portfolios yield on average -0.59% in abnormal return, with respect to the 

matching portfolios, each month. However, the results seem to be somewhat more positive for 

the negative news portfolios that underperforms by -0.03% on average, each month. Some 

plausible factors causing this underperformance of the event portfolios are presented and 

thoroughly examined in chapter 6.9.  
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Figure 5.14 – 24-Month Abnormal Returns Using BHAR Approach 
 

Figure 5.14 shows the abnormal returns of all positive and negative news event firm portfolios when holding 
the portfolios for 24 months. The black points reflect positive news portfolios, while the grey points illustrate 

the negative news portfolios.    

 

For the 24-month portfolios, the results are somewhat equal to the 12-month portfolio results, 

in the sense that the positive event portfolios underperform the matching portfolios by -0.37%, 

on average. The negative event portfolios also underperform, but only by -0.17% on average. 

The event portfolios can be found in Appendix D, and often consists of a small number of 

event-firms and matching-firms, making the results biased towards the performance of specific 

stocks that tend to occur frequently. This is also discussed more thoroughly in section 6. 

 

Based on the aspects highlighted in the paragraphs above, it can be constructed various 

investment strategies. In a 12-month timeframe, an investor could create abnormal return by 

shorting stocks based on positive and negative company news. Additionally, the same strategy 

holds for positive and negative macroeconomic news. In a 24-month timeframe, the only valid 

investment strategy would be to short the portfolios constructed based on negative company 

related news. An investment strategy can also be constructed if the investor can recognise 

common characteristics between the various portfolios, creating the positive abnormal returns 

illustrated in figure 5.13 and 5.14. If this is the case, investment strategies can be created in 

order to capture abnormal returns both in a 12-month, as well as 24-month timeframe. Based 

on the assumption that the market characteristics remain the same as in the sample, these 

investment strategies would create abnormal returns in relation to the matching firm portfolio.  
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5.5 Jensen’s Alpha Approach vs. Buy-And-Hold Abnormal Return 
 

In this chapter, empirical findings on the abnormal returns are presented using the two different 

analyses used for long-horizon abnormal returns. These models illustrate the Jensen’s alpha 

and the buy-and-hold abnormal return, as measures for the realised abnormal returns, 

respectively. The models provided us with different empirical results for the calculations of 

abnormal returns, and therefore also different investment strategies. Some of the striking 

conclusions drawn from the empirical results, show that the Jensen’s alpha approach only 

provides strategies that involve buying portfolios, while the BHAR approach only provides 

strategies that involve shorting portfolios. This makes it highly relevant to examine the possible 

rationale behind this difference in results.  

 

Figure 5.15 presents the average abnormal returns of all the various news categories, using 

Jensen’s alpha approach and BHAR approach. This figure provides a graphical understanding 

of the portfolios constructed in the 12-month timeframe, using both approaches. It implies that 

the Jensen’s alpha approach generally calculates higher valued for the average monthly 

abnormal returns. This can be due to the fact that buy-and-hold abnormal returns are calculated 

and compared to a matching portfolio, while Jensen’s alpha is calculated on the basis of three 

different estimation models. Thus, it seems that the difference in abnormal returns could be 

due to the matching portfolios outperforming the estimations calculated using the various 

estimation models.  

 

The difference in the calculated abnormal returns becomes especially significant in the 

beginning and end of the sample period. However, the graph seems to follow the same trend 

through time, implying that both methods follow the general market movements. A thorough 

examination and discussion of these results will be discussed and examined in section 6. 
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Figure 5.15 – Jensen’s Alpha vs. BHAR Approach 
 

The figure shows the 12-month cumulative abnormal returns of the Jensen’s alpha approach and the buy-
and-hold abnormal return approach.     

 

5.6 Empirical Result Summary 
 

In this chapter, an overall summary of the short-horizon and long-horizon investment strategies 

found through the different analyses, is provided. A summary of the results from the testing 

conducted to determine the statistical properties of the dataset, is also provided. This section 

started with testing the statistical properties of the series, which was seen as a necessity for 

further analyses. The testing concluded that the series was stationary and hence well suited for 

further analyses in the short – and long run.  

 

The investment strategies are summarised in table 5.5 and provide guidelines for capitalising 

on market movements caused by different kind of news. It should be noted that the calculations 

only provided statistically significant results in the short horizon. However, as both of the null 

hypothesis in the long-horizon analyses were that the abnormal return was equal to zero, the 

conclusion remains that investment strategies can still be constructed in order to create return.  

 

For us to consider the abnormal returns significant enough to be implemented as an investment 

strategy in the short time horizon, the news category has to yield at least +/- 0.75% in the 

following eight days post-event window. In the long-horizon analyses, this limit is defined as 

greater than +/- 0.75% on an average monthly basis. The reasoning for the decision of this 

particular boundary for abnormal returns is that it is recognised that some exogenous costs 
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could arise in the real financial markets, that are not accounted for in this thesis. This type of 

costs could be related to transaction costs in relation to the various investments, or costs related 

to the gathering of news. This type of costs could also be related to financial distress concerning 

risky investments. Academic literature on the topic of transaction costs estimates that this 

would yield approximately 1% (Lesmond et al., 1999). However, as it is preferable with a 

general limit for both short – and long horizon in this thesis, these types of exogenous costs are 

estimated to be approximately 0.75%. Leading, to the limit for construction of investment 

strategies in this thesis to be 0.75%. 

 

As seen in table 5.5 below, the type of event that is relevant for investment strategies in most 

of the instances is negative macroeconomic news. This implies that investors would form 

contrarian investment strategies, which involves a significant amount of risk. A contrary 

investment strategy means that an investor forms an investment strategy based on buying assets 

that are moving in the opposite direction, of were the market participants want the market to 

go. This implies that an investor would buy “losers” and sell “winners”, and with negative 

macroeconomic news, most of the stocks in the OBX-index would be characterised as such 

losers. However, this kind of investment strategy implies a significant risk for investors. 

Financial theories suggest that this kind of investment strategies violates the weakest form for 

market efficiency, and thus involves a great deal of risk (Chan, 1988). Several of the approaches 

conducted in the analysis implicate investment strategies of shorting on positive news, that can 

be classified as a contrary investment strategy. The BHAR-approach suggests shorting on 

positive company – and macroeconomic news, while the short-horizon analysis suggests 

shorting the stocks that experiencing positive sector news. The reasoning for these kinds of 

investment strategies could lie in the characteristics of historical returns in the so-called “bear 

market”. This will be more thoroughly examined and discussed in chapter 6.2.  

 

Another implication from table 5.5 is that the only approach that yields investment strategies 

of buying stocks following an event is the Jensen’s alpha approach. This could imply that 

following the Jensen’s alpha approach for capturing abnormal return in the long horizon, is 

more suitable for investors with a more optimistic view of the market, as this model estimates 

the abnormal returns based on a market proxy index. However, the investors with a more 

pessimistic view of the news affection on stock prices should follow the BHAR-approach. In 
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this approach, the results imply that in order to capitalise on the stock reaction to news, the 

investor needs to short that particular event stock. These kinds of market characteristics and 

behavioural aspects will be thoroughly examined and discussed in section 6.  

 

The empirical results from the BHAR approach also yield interesting investment strategies 

regarding company related news, that can only be capitalised by shorting the event portfolios, 

both in the 12-month and 24-month timeframe. This implies that even positive company related 

news, are not seen to have a positive effect on the stock price, in the sense of obtaining 

abnormal returns. Investor related factors that could partly explain this mechanism will be 

further examined and discussed in section 6. 
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Table 5.5 – Investment Strategies 
 

 Short-

Horizon 

Jensen’s Alpha Approach BHAR Approach 

 CAR (1,8) 12-Months 24-Months 12-Months 24-Months 

Positive Stock 

Notifications 

  

Buy 

 

Buy 

  

Negative Stock 

Notifications 

 

Short 

  

Buy 

  

 

Positive 

Company 

Related News 

  

 

  

Short 

 

 

Negative 

Company 

Related News 

 

Short 

 

 

  

Short 

 

Short 

Positive Sector 

Related News 

 

Short 

 

Buy 

   

Negative Sector 

Related News 

  

Buy 

  

 

 

Positive 

Macroeconomic 

News 

 

 

   

Short 

 

Negative 

Macroeconomic 

News 

 

Short 

 

Buy 

 

 

 

Short 

 

The table presents the investment strategies that is calculated through the short-horizon analysis, 

Jensen’s alpha approach and the BHAR approach. The dark cells indicate that it is recommended to 

buy, while the light grey cells recommend selling the asset. The white empty cells represent that there 

is found no satisfactory investment strategies at this point.     
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SECTION 6 – DISCUSSION 
 

In this section, the aim is to critically discuss the empirical findings from section 5 and build a 

foundation for the conclusion in section 7. This section will also highlight other possible 

explanations to the empirical findings, not highlighted in the literature review. The objective is 

defined as discussing both practical and theoretical aspects, in relation to the empirical findings. 

First, the focus will be on sector –, market – and dataset characteristics in the sample. Then it 

is examined whether it could exist other possible variables affecting the rationality for 

investors, and in turn affecting the market efficiency. The next part of the section will shed 

light on theoretical literature that could explain the results, with the focus being on technical 

aspects with stock trading. Lastly, an examination and discussion of the different estimation 

methods used in order to calculate abnormal returns in the long run will be conducted. The 

section will finally provide a chapter including a summary of the various practical – and 

theoretical aspects highlighted in the discussion section. This chapter will also serve as a 

preliminary conclusion on which estimation models provides the most reliable findings in the 

long horizon. 
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6.1 Sector Characteristic as a Reason for Empirical Results 
 

In this chapter, the aim is to firmly examine what the possible factors are, that cause the 

empirical results with regards to the sector related news. When examining the long-horizon 

portfolios, there seems to be an overweight in the portfolios of stocks from the energy industry 

(GICS-Code 10), as well as the seafood industry (GICS-Code 20). Based on these industries 

being highly represented, it is reasonable to think that positive returns from the 12 – and 24-

month Jensen’s alpha approach, with regards to negative – and positive sector related news, 

could be a result of the seafood – and energy industry outperforming the index. This follows 

the notion that often serves as a cornerstone in classical portfolio theory, in that industry-

specific factors generates contemporaneous co-movements in the security returns (Kothari and 

Warner 2006).  

 

Table 6.1 presents the development of the Benchmark Index (OSEBX17), Oslo Børs Seafood 

Index (OBSFX18) and the Oslo Energy Index (OSLENX19) over the past three years.  

 

Table 6.1 – Benchmark Index vs. Seafood- and Energy Index 2017-2019 
 

 OSEBX OBSFX OSLENX 

2017 19.05% -5.27% (-24.32%) 13.96% (-5.09) 

2018 -2.97% 54.27% (51.30%) 1.24% (-1.73%) 

2019 17.67% 17.92% (0.25%) 1.20% (-16.47%) 

2017-2019 35.92% 75.13% (39.21%) 22.87 (-13.05%) 

Table 6.1: The table illustrates how the seafood index (OBSFX) and the energy index (OSLENX) have 
developed in each year of our timeframe, as well as for the complete sample period. The brackets show the 

development with respect to the benchmark index (OSEBX).   

   

As implied by table 6.1, the empirical results from the sector related news seems to not be 

traced back solely to an outperformance of the seafood- and energy sector. Figure 6.1 illustrates 

the representation of the various sectors in the constructed portfolios, and there seems to be 

more companies related to the energy sector than to the seafood sector. The energy index has 

underperformed each year with respect to the benchmark index in the sample period. That 

                                                 
17  https://www.oslobors.no/ob_eng/markedsaktivitet/#/details/OSEBX.OSE/overview 
18  https://www.oslobors.no/markedsaktivitet/#/details/OBSFX.OSE/overview 
19 https://www.oslobors.no/markedsaktivitet/#/details/OSLENX.OSE/overview 

 

https://www.oslobors.no/ob_eng/markedsaktivitet/#/details/OSEBX.OSE/overview
https://www.oslobors.no/markedsaktivitet/#/details/OBSFX.OSE/overview
https://www.oslobors.no/markedsaktivitet/#/details/OSLENX.OSE/overview
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implies that the portfolios constructed with an overrepresentation of the energy sector, would 

have underperformed. However, since these portfolios are in fact yielding a higher return than 

expected, it seems to be a result of individual stocks in the OBX-index within the energy sector, 

performing better than expected in the long horizon following positive – and negative sector 

related news. The figures presented in figure 6.1, implies a result stating that the energy sector 

(GICS-code 10) is responsible for almost 50% of the data points. 

 

Figure 6.1 – Distribution of News Based on Sector in Long-Term Analyses 
 

The figure presents the distribution of news based on sector, where the various sectors are represented by 
their GICS-code. A more thorough explanation behind the GICS-codes can be found in Appendix K. 

 

Further on, the hydrogen company, NEL, and the seafood companies at the Oslo Stock 

Exchange are seen to be regulars in the portfolios constructed in the long-horizon analyses. 

This can result in a known weakness for long horizon event studies, in the sense of clustering. 

This type of clustering can arise as corporate events often exhibit waves and thus leading to 

some industries often being over-represented in these kinds of event samples. This would, 

further on, lead to clustering in the event portfolios (Kothari and Warner 2006). Some of the 

firms that frequent the most in the event portfolios have also experienced some years with 

significant growth in market capitalisation. This could lead to and overperformance in the event 

portfolios, following sector news. This is also in line with results from different academic 

literature that emphasise the fact that skewness in portfolio return could be explained as a by-

product of cross-correlated data. (Kothari and Warner 2006). 
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6.2 Market Characteristics as a Reason for Empirical Results  
 

The analysis conducted using the Jensen’s alpha approach for long-horizon abnormal returns 

implied that following negative macroeconomic events, the companies that were affected most 

significantly were some of the best performers in the following 12-month period. Further on, 

the implications provided by the empirical results illustrated in table 5.5, implies that the 

category most relevant for constructing investment strategies also was macroeconomic news. 

This comes as a result of macroeconomic news providing implications for investment strategies 

in all three of the analyses conducted.  

 

Based on the aspects discussed in the paragraph above, it could be relevant to consider that the 

market forms this kind of contrary investment strategies around negative macroeconomic news, 

and thereby create possibilities for abnormal returns. This kind of investment strategies has 

been advocated for by many academic scholars, that emphasise the fact that investors rely too 

heavily on the past performance of the stock and index, and therefore being to “bullish” in their 

construction of investment strategies (Lakonishok et al., 1994). Barksy & De Long's (1989) 

working paper about bull and bear markets in the twentieth century provides insight on the fact 

that some of the empirical findings on abnormal returns, could arise as a result of these kinds 

of investment strategies. This paper also found that so-called “Bear Markets”, where the market 

declines more than 20%, the markets tend to plummet rapidly. “Bull Markets” on the other 

hand, tend to last longer and generate significantly higher market returns than bear markets. 

This is illustrated in figure 6.2, which is based on figures provided by (Franck, 2020).   
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Figure 6.2 -– Historical Bull – and Bear Markets 
 

The figure presents the bull – and bear market in the world economy since 1932. Each column represents the 

return during each market condition before being offloaded by a new market condition.   

 

As seen in the figure above, a bear market has historically been followed by an even greater 

bull market. This supports the empirical findings that implies buying stocks based on negative 

macroeconomic news could be an investment strategy that creates abnormal return. However, 

the dataset used in this thesis contains data from the sample period of 2017 throughout 2019. 

In this timespan, Oslo Stock Exchange did not experience any bear market decline, except for 

one minor correction at the end of 2019. This came as a result of an ongoing trade war between 

USA and China, that lead to the worst December for the S&P500 since 1931 (CNN Business, 

2018). The portfolio that was constructed the following month in the Jensen’s alpha analysis 

of this thesis, consisted of 19 of the sample stocks. The empirical results from this analysis 

were in line with the theory presented by Barksy & De Long's (1989), as this portfolio 

generated a 12-month return of 31.70%, versus 16.05% for the benchmark index. However, it 

is concluded that the relative overperformance ends in the 24-month analysis, implying that 

these kind of market mechanisms are somewhat short-lived.  

 

In order to further examine whether this kind of market recessions could partly explain the 

conclusions drawn from the analysis, a General Autoregressive Conditional Heteroscedasticity 

model, hereby referred to as a GARCH-model, was constructed using the R Studios software. 

A GARCH-model can be applied in order to estimate the time-varying volatility of the returns 

on financial assets. A GARCH-model is particularly relevant when analysing assets observed 
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at a high sampling frequency, which makes it highly relevant for estimating the volatility of 

the OSEBX-index in this analysis (Stock & Watson, 2015, p.597). The best fit for estimating 

the volatility for the OSEBX-index was seen to be a GARCH (1,1) – model. This model 

provided a result of some periods around October 2018 – February 2019 of high volatility in 

the Norwegian stock market. Thus, providing an implication of this kind of market recession 

partly explaining abnormal returns in this particular timeframe, and thereby drawing an 

identical conclusion as the paragraph above, with the 12-month portfolios constructed in the 

long-horizon analysis which created a return of 31.70%. The extensive theory around GARCH-

modelling, as well as a presentation of the GARCH-model estimated, is provided in Appendix 

H. 

 

These kinds of investment strategies, involving the action of buying stocks after a time with 

market recessions, does seem like a holding investment strategy, according to Jensen’s alpha 

analysis conducted in this thesis. The problem with this kind of investment strategies is the 

uncertainty with the consequences and size of that particular market recession. If an investor 

buys these stocks too early, one might end up withholding stocks that experience an even more 

significant fall in the stock price, as an effect of the market recession. These kind of investment 

strategies are highly relevant for research studies, as today’s market, experiences a highly 

significant correction due to the COVID-19 situation. From its high in February 2020, the S&P 

500 fell by 33.60%, before hitting its preliminary lowest point. However, following the next 

three weeks, the index had recovered by 24.81%, as of 16.04.2020. The challenging aspects of 

forming an investment strategy based on these market movements arises as there is uncertainty 

whether the market is moving into a new bull market, or if this is an upward movement in a 

mostly downward trend, a so-called “dead cat bounce”. This can strengthen the relevancy of 

GARCH-modelling in order to get an implication of the overall market volatility.  

 

Concerning these kinds of investment strategies as an explanation for the empirical results, it 

should be noted that the buy-and-hold abnormal return approach suggests that shorting is the 

most suitable investment strategy for positive – and negative macroeconomic news. These 

kinds of investment strategies reflect that the matching firms outperform the event firms in the 

time following macroeconomic news. A mechanism causing these results can be traced back 

to the impact of macroeconomic news on the OBX-index. When negative macroeconomic news 
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hit the market, it often hits a broad spectre of companies. This will, in this thesis, lead to a 

narrow pool of companies to fulfil the criteria of matching firms. For instance, in December 

2018, 19 firms were affected more than -4% during one day because of negative 

macroeconomic news. This implies that there were only six companies left in the pool of 

matching firms.  

 

6.3 Dataset Characteristics as a Reason for Empirical Results 
 

The OBX-index used in this analysis consists of a wide range of stocks, where some have 

experienced phenomenal growth in the estimation period, while others have faced severe 

complications. For instance, Norwegian Air Shuttle had a market value of equity of 28 billion 

NOK at the beginning of 2017. By the end of 2019, the market value had been reduced to just 

over 6 billion NOK. In the same time period, had Tomra Systems increased its market value 

from 13 billion NOK to 42 billion NOK. These are instances of stocks that have been in a 

continuously upward or downward trend throughout the sample period. As a result of these 

mechanisms, Norwegian will often frequent in the negative portfolios, while Tomra will be a 

regular in the positive portfolios. In figure 6.3 below, the relationship between the value of 

equity for the two companies is illustrated. This figure provides the implication that two 

portfolios consisting of each of these stocks would lead to a significantly different conclusion 

in the sense of abnormal returns. 

 

Figure 6.3 – Development in Market Value of Equity  for NAS and TOM 
 

The figure illustrates how the market value of equity of Norwegian Air Shuttle and TOMRA Systems has 

developed in the sample period.  
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The performance of value stocks versus growth stocks is another implication examined in this 

analysis. Lakonishok et al. (1994) found that investment strategies concerning buying value-

stocks outperformed growth strategies in the timeframe between 1968 and 1990. This was 

explained by the fact that market participants overestimated multiples on the future growth rate 

for growth stocks, leading to value-stocks being underpriced. If this is seen to be the case in 

the sample period used in this analysis, the portfolios constructed with a majority of value 

stocks would be expected to outperform the portfolios constructed with a majority of growth 

stocks. This would lead to significant differences in the returns for the portfolios, which 

especially could affect the abnormal returns, calculated in the BHAR-approach analysis. For 

instance, did the portfolio constructed based on positive macroeconomic news on the 1st of 

March 2017, outperform the matching portfolio in the same timeframe. The event portfolio in 

this instance was constructed by value stocks such as BWO and DNO, while the matching 

portfolio was constructed by growth stocks such as NEL and BWLPG. 

 

In the short horizon, however, this factor can be seen to have a contrary effect. The companies 

experiencing most of the stock fluctuations in the data sample are often the stocks characterised 

as growth stocks. This results in growth stocks being overrepresented in the analysis. The 

mechanism makes it relevant to discuss investment strategies in the sense of growth strategies, 

as a reason causing abnormal returns. Growth stocks are recognised with some common 

characteristics in relation to their multiples. A high Price-to-Earnings ratio or a high Price-to-

Cash flow ratio can be seen as characteristics for a growth stock (Bauman et al., 1998). The 

stocks in the sample used in this analysis, characterised by these multiples, has experienced 

many days with stock fluctuations in the sample period, which leads to the calculation of 

abnormal returns being biased.  

 

In the Jensen’s alpha approach, the event portfolios are considered against the market models, 

in order to estimate abnormal returns. The market models are based on the OSEBX-index, an 

index value-weighted of 66 securities, and functions as an indicator for the performance of the 

Oslo Stock Exchange (Bloomberg, 2020). In this analysis, the event portfolios often seem to 

outperform the index and create an abnormal return. In contrast, the BHAR approach finds the 

abnormal return by setting up the event portfolios against equally weighted matching 

portfolios. These matching portfolios only consist of a few firms that can be in a severe negative 
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– or positive trend. This could result in outliers in the abnormal return estimation, which in this 

analysis can be seen with average monthly abnormal returns up to 5.94%.   

 

Based on the paragraphs above its reasonable to think, that an investor needs to be careful with 

being to heavyset on the results found through the use of the BHAR approach. In a more 

extensive research paper, the validity of the results could be tested, for instance, by using the 

S&P 500 firms to see if the results are transferable to other and more extensive financial 

markets. This will be further discussed in section 8.  However, a preliminary conclusion to be 

drawn from this chapter is that dataset characteristics can be seen as a highly relevant factor 

affecting the abnormal return analysis, especially in the long-horizon analyses. To extract 

investment strategies from the long-horizon analyses, one need to take the strengths and 

weaknesses of both Jensen’s alpha approach and the BHAR approach into consideration. 

However, the most important preliminary conclusions from the paragraphs above is how the 

distribution of value – and growth stocks in the event portfolios will affect the calculation of 

abnormal returns.   

 

6.4 Behavioural Finance 
 

The methodology used in the long-horizon analyses, is especially sensitive to the choice of 

analysis models. This makes it relevant to examine possible behavioural patterns from the 

investors as a reason for abnormalities. If it exists abnormalities in the market and thereby 

market inefficiency, the behavioural pattern can serve as an important foundation for the 

distribution of over – and under-reactions. Thus, it is relevant to consider over – and under-

reactions to be predictions of a behavioural finance alternative to market efficiency (Fama 

1998), that cause abnormal returns in the stock market.  

 

There are several different behavioural models, that have been proposed to explain potential 

over – and under-reaction by investors, to events in the stock market. Barberis et al. (2005) 

presents a behavioural model based on psychological evidence and presents empirical findings 

on how investors beliefs are formed. This model is based on the idea that when investors try to 

forecast, they pay too much attention to how certain the event is, as to how statistically 

significant the event is (Griffin & Tversky, 1992). This assumption yields a result of stock 

prices overacting to both good – and bad news. News with more strength would, as well,  
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generate a more significant reaction from investors (Barberis et al., 2005). This could partly 

explain the empirical results found in this thesis, as the abnormal returns seem to arise in the 

long horizon analyses, even though there are no statistical significance. The mechanisms found 

by Barberis et al. (2005) could also partly explain the results observed in the short horizon 

analysis, as illustrated in figure 5.2. This figure implied that investor overreacts both to positive 

– and negative news and that more substantial abnormal returns arise with bigger stock 

fluctuations. This implies that overreactions by investors participating in the market create 

abnormal returns. 

 

Another behavioural model was presented by Daniel et al. (1998a), in order to explain how 

over – and under-reaction to events can be caused by judgement biases. The model was based 

on psychological biases such as biased self-attribution, and investors overconfidence about the 

precision of private information (Daniel et al., 1998a) Thus, the theory implied that investors 

would overreact to private information signals and underreact to positive public accessible 

signals. However, this would not be as relevant for explaining the empirical findings made in 

this thesis, as it was found to be significant cumulative abnormal returns for investors buying 

the stock at the event date of public news. Further on, the empirical findings from Daniel et al. 

(1998a) imply that positive return autocorrelations can be an outcome of continuing 

overreaction, which in turn is followed by a long-run correction. However, this would not 

explain the long horizon empirical result found in this thesis as there seems to be no correction, 

following positive abnormal return.  

 

In conclusion, behavioural models can be seen as a way of explaining specific anomalies. 

However, the models are based on psychological judgement biases in the short run, making 

them inadequate to examine and explain long-term return anomalies (Fama 1998). This is also 

the instance in this thesis. The behavioural models proposed by Griffin & Tversky (1992) and 

Barberis et al. (2005), could partly explain some of the abnormal returns, both in the short 

horizon and long horizon. The behavioural models proposed by Daniel et al. (1998a) on the 

other hand, would not be a particularly good explanatory model for the empirical findings made 

in this thesis.    
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Even though these models do not necessarily explain long-horizon abnormal return, these 

anomalies are under constant research and development, making it more possible to explain 

long-horizon return anomalies in the future. The results from these research studies imply that 

informed investors cannot profit from trading with uninformed investors unless there is noise 

in the market, making it possible that abnormal returns are created by chance. This will be 

further discussed in chapter 6.6. 

 

6.5 Asymmetric Information 
 

Another metric that can be used to measure market efficiency based on over – and under-

reactions are information accessibility and information processing. This comes as a result of 

the necessity of an alternative hypothesis to market efficiency, in specifying biases in 

information processing that cause identical investors to react differently to some news. (Fama 

1998). Information asymmetry often arises as managers and other insiders have more 

information about future estimates for the company than other outside investors. The value of 

insiders’ private information equals the difference between the valuation of the firm by 

publishing the information or not. Thus any release of information done by managers will 

reduce the asymmetric information as private information is made public (Guo & Mech, 2000). 

 

Guo & Mech (2000) finds that asymmetric information is negatively related to issue 

announcement returns, leading to firms with more uncertainty having more asymmetric 

information and thus more negative issue announcement returns. This could imply asymmetric 

information as a reason for negative abnormal returns. This mechanism could be seen as 

affecting the empirical results in this thesis, as volatile stocks seems to be more prone to 

substantial abnormal returns following negative news in the short-horizon analysis. For 

instance, does the calculated cumulative abnormal returns in the short horizon analysis, seems 

to be significant higher for volatile stocks like NAS, GOGL and BWO. Thus, asymmetric 

information could be said to be a factor affecting the empirical results in the short-horizon 

analysis. 

 

Asymmetric information could also serve as a foundation for inside trading, which in turn can 

lead to abnormal returns. Brunnermeier (2003) finds that there is a slightly positive trend in 

abnormal returns leading up to a positive earnings surprise, which could imply inside trading 
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based on asymmetric information. Further research has also implied a relationship between 

asymmetric information and abnormal returns, caused by inside trading. Antoniadis et al. 

(2019) investigated the relationship between cumulative abnormal returns generated by the 

announcement and corporate governance characteristics. The findings implied that inside 

trading had a significant effect on stock return in the long run, which means that insider trading 

has a definite impact on abnormal stock return. Similar conclusions have also been found by 

other researchers, where significant abnormal returns arise before positive news 

announcements.  Wong (2002) made similar findings through examining unusual price and 

volume performances surrounding corporate news announcements.  

 

In this thesis, no significant evidence of suspicious inside trading has been found, as a result of 

abnormal returns prior to the announcement in the long horizon. However, as illustrated in 

figure 5.3, there could be some marginal effect in the cumulative abnormal returns in the short 

horizon, which could imply asymmetric information. Although, through a thorough 

examination of figure 5.3, as well as the calculated cumulative abnormal returns provided by 

table 5.2, this is seen to be unlikely.  

 

6.6 Abnormal Returns due to Chance 
 

Fama (1998) presented the argument that if the long-horizon abnormal return is zero, which is 

often assumed, the anomalies that are split between over – and under-reaction can arise due to 

chance and random variables. This, however, would mean that market efficiency is no longer 

a viable market metric to explain over – and under-reaction. Therefore, presented Fama (1998) 

three aspects to why these anomalies are not due to chance, which will be considered as 

explanatory variables for the empirical findings in this thesis. 

 

Firstly, the doubt of whether the sample of event presented are random, is purposed. This 

thought is due to the fact that the researcher often has incentive to find samples that imply over 

– or under-reaction. This, however, would not likely be the instance in this thesis, as there are 

no incentives for choosing negative news over positive news. The sample collection process is 

conducted based on stock price fluctuations, which leads to the existence of non-bias in the 

selection of events. Further on, Fama (1998) also points to the fact that some anomalies could 

be generated by rational asset pricing. This comes from the fact that inferences about market 
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efficiency can be sensitive to the model used to calculate expected return, which could be the 

instance in this thesis. However, through the use of three different estimation models in the 

long-horizon, this effect is said to be minimised. Lastly, large abnormal returns tend to 

disappear when reasonable alternative approaches are used to measure them. This is also a 

possible explanation to abnormal returns found in this thesis, as especially the long horizon 

estimation models are prone to statistical weaknesses. 

 

In conclusion, there could be some factors that point to the fact that the empirical findings of 

abnormal returns in this thesis, both in the short – and long horizon, are due to chance. 

However, these kinds of exogenous variables would affect most event studies concerning 

anomalies in the stock market. 

 

6.7 Abnormal Returns as a Result of Stock-Momentum 
 

In the Jensen’s alpha approach, stocks experiencing positive mandatory stock notification 

yields positive abnormal returns in a 12-month timeframe. The stock is included in the portfolio 

the month after the announcement, which makes it relevant to consider the momentum factor 

for causing positive abnormal returns. The momentum factor refers to the tendency of winning 

stocks continuing to perform well in a short time horizon. MSCI’s research shows that on a 

historical basis, the momentum factor has been one of the most reliable generators for excess 

returns (MSCI, 2020), which is in line with the empirical results made through the use of 

Jensen’s alpha approach. 

 

The results of momentum trading have provided an excess return of significant size, leading to 

the factor being defined as a trading strategy that produces a high annual return (Titman & 

Jegadeesh, 1993). It is, therefore, relevant to discuss whether some of the results in the analysis, 

can be caused by the mechanism of information processing taking some time for the market, 

especially when processing a positive stock notification. Positive news lead to the creation of 

momentum in stocks, which in turn can lead to abnormal returns.  

 

The implications from table 5.5, yields the only timeframe that provides a valid investment 

strategy for positive mandatory stock notifications to be in a 12-month timeframe. This is in 

line with the figure presented by MSCI (2020), that illustrates how the abnormal returns created 
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by the momentum factor, gradually fades out. The figure is presented in Appendix L and 

illustrates how the 6-month cumulative return is significantly higher than the 12-month 

cumulative return when trading on the momentum factor. This intuition can help to explain the 

results from the analysis, where 12-month results have significantly higher abnormal returns 

than the 24-month results. Thus, the momentum factor can be seen as a more effective trading 

strategy in shorter time horizons than in the longer time horizons, and thus affecting the 

empirical findings on abnormal returns in this thesis. 

 

6.8 Stock Fluctuations Caused by Technical Indicators 
 

Large portions of today’s active investors rely on technical analysis – and technical indicators 

when forming portfolios. Different algorithms formed on technical indicators in stock price 

movements can cause event-driven fluctuations to cause an excessive amount of abnormal 

returns. Forming investment strategies based on technical indicators is based on the notion that 

upcoming stock prices are anticipated by utilising historical stock prices (Masry, 2017). These 

indicators are often based on moving averages and volatility of the value, and returns on stock 

indices. Examples on these kinds of indicators could be MACD, MA or RSI20 (Stanković et 

al., 2015). These indicators can be especially relevant in event studies as they could indicate if 

an asset is oversold, overbought, or if it exists trend reversals.  

 

Technological changes have led to algorithm trading being behind 52% of trading volume via 

marketable orders. Algorithm trading is defined as the use of computer algorithms in order to 

automatically make trading decisions, submit orders, and manage those orders after submission 

(Hendershott & Riordan, 2009). Because of the significant size of algorithm trades based on 

technical indicators, this can be seen as an essential role in the price formation for different 

assets and thus create abnormal returns. For example, will an RSI value above 50 indicate that 

the share is overbought and serve as an indicator for selling the stock. However, an RSI value 

below 40 indicates that the selling pressure is overtaken by the buying action and serve as a 

signal for investors to buy the stock. If a stock has a MACD that shows movements above zero, 

it is an indication that the stock is technically sturdy (Pushpa et al., 2017). Further on, the 

empirical evidence on technical analysis and indicators leading to abnormal returns, and thus 

                                                 
20 Moving Average Convergence-Divergence, Moving Average and Relative Strength Index 
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market inefficiency is somewhat mixed. Some studies find that technical analysis would be 

preferable in inefficient markets where abnormal returns could be gained (Masry, 2017). 

However, other studies find that algorithm trading based on technical indicators leads to more 

efficient market pricing (Hendershott & Riordan, 2009).  

 

In this thesis, the subject of technical algorithm trading would be a relevant topic to take into 

account as possible reasons for abnormal returns. Many of the data points, as explained in 

section 2, has no explanatory variable in the sense of a news event. This could imply that these 

stock fluctuations arise as a result of technical indicators being triggered. The empirical 

evidence highlighted in the paragraphs above also suggests that academic literature has 

concluded with this being a relevant potential bias-factor in an event study of the stock market. 

Thus, a more extensive analysis could also conduct a technical analysis on the stock 

fluctuations not explained by news in order to conclude whether these fluctuations were 

triggered by technical indicators. 

 

6.9 Abnormal Returns as a Result of Long Horizon Estimation Method 
 

In this thesis, two different methods were used in order to estimate abnormal returns in the long 

horizon; the Jensen’s alpha approach and the buy-and-hold abnormal return approach. These 

different methods provided different results for the abnormal returns and should, therefore, be 

examined as possible underlying reasons for the empirical results. Figure 5.15 provided us with 

an implication of Jensen’s alpha approach yielding higher average monthly abnormal returns 

than the BHAR approach. Which of these methods provides the most precise answer is difficult 

to say for certain, as it hinges on the individual researcher ability to gauge the statistical 

significance of the different estimated abnormal returns using the two different approaches 

(Kothari and Warner 2006). However, some empirical evidence suggests that a high level of 

measured abnormal performance could be due to a bad model for estimation, mispricing or 

chance (Kothari and Warner 2006). This could, further on, imply that the calculated abnormal 

returns provided by Jensen’s alpha approach are more prone to bias in the results. Although the 

use of three different estimation models in the Jensen’s alpha approach should minimise bad 

model problems and mispricing, making it not a definite matter of cause in that higher abnormal 

returns provided from the Jensen’s alpha approach is due to misspecifications. 
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The abnormal returns calculated using the BHAR approach can also be prone to other factors 

making the findings less reliable, as well as affecting the actual value of the abnormal returns. 

These types of problems often arise in calculating the buy-and-hold abnormal returns, as 

unbiased standard errors in the distribution of abnormal returns for the event portfolios are 

challenging to calculate. This could lead to a right-skewness in the distribution of long-horizon 

abnormal returns for the event portfolios, and therefore misspecification of the statistical test. 

This type of skewness and misspecification will probably lead to the long-horizon abnormal 

returns departing from the normality assumption that serves as a benchmark for statistical 

testing (Kothari and Warner 2006).  

 

It is plausible that these mechanisms will be more relevant when calculating buy-and-hold 

abnormal returns than for the Jensen’s alpha approach, and could lead to further deviation in 

the calculation of abnormal returns. Among other empirical evidence, Barber & Lyon (1997) 

found that this type of skewness in the long-run abnormal returns also could lead to skewness 

in the test statistics, which could partly explain the lack of statistical significance in the long-

horizon abnormal analyses. However, the calculations conducted in order to determine 

statistical significance in both long-horizon models yield somewhat similar figures, which 

implies that the BHAR approach does not lead to greater skewness in the test statistics than 

Jensen’s alpha approach. 

 

Another mechanism prone to affecting the long horizon abnormal returns are cross-correlation 

in the returns, that can be caused by such mechanisms as discussed in chapter 6.1, with many 

event firms being characterised by the same industry. Mitchell & Stafford (2000) found that 

the average correlation between buy-and-hold abnormal returns for event portfolios, is 

approximately 2 – 3%, making it plausible that this kind of mechanism leading to somewhat 

bias abnormal returns.  

 

Empirical evidence also suggests that this kind of cross-correlation would become significantly 

higher, with increase in the timeframe, making the multiyear return more prone to clustering 

in the abnormal returns (Bernard, 1987). However, this kind of cross-correlation bias is 

minimised by using Jensen’s alpha approach, as this approach seems to account for correlation 

among security returns (Kothari and Warner 2006). Therefore, it can be thought of potential 
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biases affecting the calculated buy-and-hold abnormal returns with a greater probability, than 

for the Jensen’s alpha approach. These biases could, however, be limited in calculating 

Jensen’s alpha, making the abnormal returns more reliable. When discussing the empirical 

results in this thesis, this could be seen as a relevant factor in explaining why Jensen’s alpha 

approach produces higher calculations for the abnormal returns than the BHAR approach. 

Cross-correlation between the return in the event-portfolios could lead to the matching 

portfolio outperform the event portfolio and thus produce a negative abnormal return. 

 

Possible misspecification of the abnormal return could also arise from the volatility 

measurement in the estimation models. This comes from the fact that volatility of the return for 

the event portfolios, exceeds the volatility of the matching firm portfolios. This is a result of 

the event induced volatility that comes from that particular type of news (Kothari and Warner 

2006). However, when calculating the abnormal return through Jensen’s alpha approach, 

several different volatility adjustments were calculated, in opposition to the buy-and-hold 

abnormal returns. At the same time, the returns from the event portfolios in the BHAR approach 

were not adjusted for volatility. This could further imply that the buy-and-hold abnormal 

returns are more prone to volatility induced misspecification. 

 

Lastly, it should be worth mentioning that there is a significantly larger difference between the 

calculated abnormal returns in the short horizon than between the two estimation models used 

in the long horizon. The abnormal returns calculated in the short horizon also yields more 

significance, using the classical t-test. The cross-correlation in abnormal returns is also said to 

be close to irrelevant in short horizon event studies, as long as the event is not clustered in 

calendar time (Kothari and Warner 2006). Based on this, as well as the delimitation provided 

in chapter 1.5, the calculations of the long horizon abnormal return, can be seen as a source of 

additional abnormal returns. 
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6.10 Discussion Summary 

 

This section has provided an explanation of the empirical findings from the analyses presented 

in section 5. The first part of this section focused on practical characteristics of the different 

sectors, markets and dataset sample. In this part, the portfolio theory of industry-specific factors 

generating co-movements in the sample of security return was highlighted as a relevant factor 

for the calculations of abnormal returns. This would especially be relevant in the long horizon 

analyses where the different portfolios often include securities from the same industry. This 

was also emphasised when examining the dataset characteristics as a source for abnormal 

returns. Here, special emphasis was put on the fact that market movements in the sample period 

would affect the long horizon analyses, as well as growth – and value stock mechanisms 

possibly affecting both short – and long-horizon analyses. Further on, the overall market 

characteristics were discussed as a factor affecting both abnormal returns and investment 

strategies. This was discussed concerning what characteristics were seen in the market at a 

particular point in time, as historical data imply significant differences in the abnormal returns 

of different investment strategies, depending on the characteristics in the stock market.   

 

The second part of the discussion section focused on more theoretical explanations presented 

in academic literature to potential abnormal returns in the stock market. Here different theories 

of behavioural finance and asymmetric information was presented as factors that could lead to 

irrational behaviour in the market, and thus over – and under-reactions as a result of various 

kind of events. This would, in turn, lead to potential mispricing of securities and therefore seen 

as a factor for abnormal returns. However, it is discussed that chance and stock momentum 

could be plausible explanations for abnormal returns in the stock market. Especially stock 

momentum was presented as a factor that historically has affected investment strategies, and 

thus also abnormal returns. Abnormal returns due to chance were also concluded to be a 

plausible factor, as this will always be a factor affecting the stock market.  

 

Technical indicators affection on investment strategies was also examined and discussed as a 

possible explanation for abnormal returns. The importance of technical indicators was 

highlighted, as well as how today’s stock market becomes more and more prone to algorithm-

driven technical trading. Thus, technical indicators were concluded to be a highly relevant 
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factor in explaining abnormal returns. Lastly, the choice of long-term estimation model was 

examined as a factor that could affect the calculated abnormal returns. Buy-and-hold abnormal 

return approach could possibly lead to biases due to cross-correlation, skewness and unbiased 

standard errors in the security returns. This could, in turn, affect the calculation of abnormal 

returns in the BHAR approach.  

 

The concrete effect from the different factors above is difficult to pinpoint with certainty. 

However, as the nature of stock fluctuations is challenging to forecast and estimate, it could 

seem to be a mix of these variables affecting the stock fluctuations, and in turn, the overall 

market efficiency. Thus, an overall consideration of the aspects examined both in the analysis 

and discussion, as well as factors creating abnormal returns in the occurrence of events, is seen 

to be a mix of fundamental – and technical variables, as well as dependent on the choice of 

estimation model. While some degree of exogenous variables such as chance and investor -, 

sector – and market characteristics will affect the market rationality and efficiency, as well.   
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SECTION 7 – CONCLUDING REMARKS 
 

This thesis has examined the research question of whether investment strategies can be 

constructed in order to capitalise on the abnormal returns following various type of news. Short 

– and long-horizon investment strategies have been constructed, with the news divided into 

four different categories. Further on, this thesis focused on the Norwegian stock market 

between 2017 and 2019. The research was conducted as an event study, where the research 

design followed quantitative deductive research, that is conducted in order to base investment 

strategies around patterns and trends in stock prices. In our research, we used three different 

analytical methods for estimating abnormal returns, one for short horizon and two for long 

horizon. Estimation of the short-horizon results was conducted by applying the econometric 

cumulative abnormal return model. For the long-horizon analyses, we used Jensen’s alpha 

approach and the buy-and-hold abnormal return. Jensen’s alpha approach used in this thesis 

was based on three different estimation models that exploit the alpha for the various news 

categories. The buy-and-hold abnormal return approach matched the firms experiencing 

events, with similar firms based on a range of different criteria.  

  

We concluded with the existence of investment strategies that capture the market inefficiencies, 

caused by news. However, the construction of the investment strategy is dependent on the time 

horizon, the analytical method and the type of news. As implied by table 5.5, the buy or short 

recommendations seems to be correlated with the type of analysis used. In a short horizon, the 

empirical results yield a result that stocks should be shorted following some events. Contrary, 

Jensen’s alpha approach implies buying stocks following news that has led to substantial price 

fluctuations. The BHAR approach, states that these stocks seem to underperform with respect 

to their peers in the long horizon. It seems challenging to capture statistically significant 

calculations in this kind of event in the long-time horizon analyses. Nonetheless, as the object 

is to create excess returns towards the benchmark index, our discussion looks deeper into 

different reasoning behind the results. This conclusion section finds the investments strategies 

from Jensen’s alpha approach to be most accurate. The shorting strategies in our econometric 

model seem to yield satisfactory results at a shorter time horizon. Ultimately, we believe that 

this research provides valuable input to the analysts of the Norwegian stock market as to what 

possibilities it exists concerning abnormal returns following market-related news.   
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SECTION 8 – FURTHER RESEARCH 
 

Event studies based on factors causing stock fluctuations can be continuously improved, as 

there is always room for uncertainty in the reasons causing stock fluctuations. The stock 

fluctuations are often anticipated to some extent, based on firm characteristics and other 

fundamental values. These kinds of anticipations would be interesting to include in a cross-

sectional regression. This could be done by including a variable that takes account for market 

anticipation concerning the valuation of a stock. The cross-sectional regression model could 

also be further expanded to include more consistent estimators and thereby obtain more 

uncorrelated return processes. This would adjust the biases arising from using daily stock 

prices, instead of intraday stock prices. However, these adjustments would also lead to a 

variable accounting for selection bias to be included in the cross-sectional regression model, as 

consistent estimators are needed to get the most precise analysis (MacKinlay, 1997). 

 

The intuition from the paragraph above of strengthening the cross-sectional regression model, 

could base a foundation for further research on stock price event studies using a more 

econometric approach. The importance of econometrics in event studies has been highlighted 

by many academic scholars (Kothari and Warner 2006; Campbell et al., 2012), as well as taken 

account for in this thesis. However, further research can be conducted through the use of 

econometric models such as ARIMA, VAR, ARCH or ADL21, in forecasting the stock return 

series. This would lead to a more precise forecast in relation to the econometric properties of 

the time series used in the analysis. 

 

Further research could also be conducted in order to strengthen the preciseness of event study 

analysis in the long horizon. Firstly, the predictive power of these analysis needs to be 

improved as a rejection of the null hypothesis seems to be a rare occurrence. Kothari and 

Warner (2006) point out that empirical research implies that the null hypothesis is rejected 

under 50% of the times, which is lower than what would be preferable. The specification in the 

variance securities also needs to be improved as these vary across security classes, and thus 

decreases the power of abnormal predictive analysis in the long run. The main focus of further 

                                                 
21 Autoregressive Integrated Moving Average, Vector Autoregression, Autoregressive Conditional 

Heteroscedasticity, Autodistributed Lag 
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research on these kinds of event studies should, therefore, be on how to improve the analysis 

in the long run, whether it is the BHAR-approach or the Jensen’s alpha approach. 

 

More specifically, research on long-horizon event studies, should be conducted concerning the 

calculation of buy-and-hold abnormal returns, using the Matching Firm Technique. Here one 

should aim at estimating standard errors that account for cross-correlation (Kothari and Warner, 

2006). Lyon et al. (1999) research on bootstrapped skewness adjusted t-statistics, can be used 

as a benchmark for addressing this kind of cross-correlation, as well as adjusting for potential 

skewness biases arising from the cross-correlation. Further on, solutions to these kinds of 

problems could be to use subsamples formed based on shared characteristics related to the level 

of abnormal performance, as a benchmark for the analysis (Kothari and Warner, 2006).  

 

Further research could also be conducted by using a value-weighted approach instead of an 

equally-weighted approach. An empirical research using the value-weighted approach of the 

Norwegian stock market could, for instance, be done through using OSEBX-index. This is an 

index of all shares listed on the Oslo Stock Exchange, value-weighted based on the market 

capitalisations. This could minimise the overrepresentation of small firms especially relevant 

for the portfolios constructed in the long horizon. However, the empirical academic literature 

is divided in their view of what approach provides the most sensible results, making it relevant 

to conduct studies using both approaches and compare the empirical results.  

 

In light of the significant impact of the COVID-19 pandemic on the global economy and stock 

market, it could be a topic for further research to examine investment strategies in these kinds 

of market conditions. The sample used in this study is mainly collected through a sample period 

of positive development in the stock market, which makes it interesting to examine if these 

strategies also hold for periods with market recessions. Such empirical event studies can also 

be conducted using other market corrections as benchmarks, such as the 2008 financial crisis 

or the 2001 dot-com bubble. These results can, in turn, be used to form investment strategies 

to be applied during the current state of the global economy and financial markets.  
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SECTION 10 – APPENDIX 

 

10.1 Appendix A, CAR-Calculations: 
 

Company Name Date Return CAR (-2,8) CAR (1,8) T-stat (-2,8) T-stat (1,8) 

AKER 06.02.17 4.02 % 0.97 % -1.28 % 0.569133667 -1.01079907 

AKER 17.01.19 4.54 % 8.42 % 2.63 % 5.187686916 2.411693503 

AKER 24.10.17 4.98 % 12.99 % 7.99 % 7.595434259 7.240469896 

AKERBP 19.10.18 4.13 % -5.50 % -7.44 % -2.567257435 -3.25120384 

AKERBP 06.02.17 4.70 % 3.70 % 0.50 % 1.934905439 0.383591423 

AKERBP 17.01.19 4.79 % 7.26 % 0.90 % 3.727297193 0.625805649 

AKERBP 30.10.17 6.24 % 22.06 % 13.38 % 17.26296079 15.39619659 

AKERBP 24.10.17 6.46 % 20.69 % 14.49 % 9.63043493 11.49324897 

AKERBP 07.05.18 8.68 % 10.06 % 4.13 % 3.671175801 1.898444853 

BAKKA 05.11.19 4.77 % 2.44 % 0.59 % 1.024497773 0.271769369 

BAKKA 20.08.19 5.48 % -2.52 % -6.33 % -1.22387863 -6.972401945 

BAKKA 02.10.18 5.48 % 3.40 % -1.93 % 1.467824985 -1.011431768 

BWO 14.05.19 4.00 % 16.32 % 13.23 % 3.343626706 2.29426307 

BWO 30.10.19 4.28 % -9.09 % -11.34 % -2.393898237 -2.808030427 

BWO 01.11.19 4.57 % -9.53 % -12.85 % -2.514661772 -3.672435182 

BWO 27.12.17 4.68 % -2.52 % -9.13 % -0.651208867 -2.178388326 

BWO 01.07.19 5.29 % -8.06 % -6.75 % -4.61741211 -4.269908485 

BWO 12.09.18 5.92 % 6.42 % 0.66 % 2.587412502 0.282117959 

BWO 18.12.18 5.97 % 8.49 % 5.00 % 2.532286795 1.67288554 

BWO 29.05.17 7.14 % -2.28 % -0.69 % -0.582322918 -0.271312021 

BWO 11.03.19 7.25 % 15.22 % 10.33 % 4.71119873 3.812283407 

BWO 04.10.19 8.24 % 13.96 % 6.78 % 4.526737064 3.780863565 

BWO 28.02.17 8.33 % 9.21 % 0.35 % 2.891431582 0.143475651 

BWO 04.01.19 8.41 % 16.87 % 15.39 % 4.30491387 3.373089879 

BWO 12.07.18 8.82 % 5.24 % -1.99 % 1.529887219 -1.220158817 

BWO 23.05.19 9.26 % 18.76 % -2.87 % 3.819982573 -1.301191328 

BWO 03.04.17 9.52 % 4.73 % -1.92 % 1.376490398 -0.708238132 

BWO 08.01.19 10.50 % 12.55 % 6.28 % 3.121249806 2.975798101 

BWO 31.08.18 15.44 % 20.23 % 1.56 % 3.500156945 0.426382943 

BWO 30.08.19 23.28 % 24.17 % 4.18 % 3.505189599 1.248775848 

BWLPG 08.03.17 4.01 % -4.20 % -8.17 % 3.827804085 0.564327357 

BWLPG 24.05.18 4.37 % 19.56 % 10.06 % 1.996911546 0.40067584 

BWLPG 09.07.18 4.56 % 6.63 % 5.82 % -0.240364705 1.509600381 

BWLPG 09.06.17 5.07 % -4.83 % -1.61 % -2.613756142 1.537895593 

BWLPG 25.02.19 5.24 % -16.39 % -19.41 % 5.613053577 1.00014585 

BWLPG 06.03.18 6.86 % 6.14 % -5.89 % 2.90360827 -0.017949169 
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BWLPG 19.06.17 7.72 % 10.90 % 9.90 % 2.212017518 5.247627885 

BWLPG 30.01.19 8.95 % 10.16 % 8.69 % 0.147876991 -0.236886092 

BWLPG 30.05.18 9.59 % 15.61 % 3.74 % 6.121223934 4.924657978 

BWLPG 21.11.19 11.21 % 6.38 % -4.71 % -2.403253005 -2.986761663 

DNB 21.09.17 4.51 % 0.78 % -2.59 % 0.587644625 -3.061311821 

DNB 12.07.17 5.70 % 2.36 % 0.55 % 1.770368672 0.63584755 

DNB 26.04.18 6.66 % 6.41 % 3.99 % 3.79529855 4.344428624 

DNB 24.10.19 7.68 % 2.07 % -1.09 % 1.029800712 -1.226824061 

DNO 15.11.2019 4.35 % -0.25 % -6.42 % -0.114204182 -5.739728814 

DNO 05.04.2018 4.38 % 9.03 % 6.33 % 3.256108274 1.920110675 

DNO 17.07.2018 4.40 % -3.28 % -7.19 % -1.500056614 -3.498692351 

DNO 07.07.2019 4.61 % -0.09 % -0.93 % -0.046763192 -0.487777878 

DNO 27.06.2017 4.66 % 4.41 % 0.17 % 1.754884487 0.08203061 

DNO 03.01.2019 5.08 % 13.12 % 7.72 % 7.08789129 4.699132674 

DNO 20.02.2019 5.19 % -5.31 % -9.69 % -2.046020468 -4.828371212 

DNO 11.02.2019 5.31 % 5.16 % -1.05 % 2.110646539 -0.422126506 

DNO 07.03.2017 5.74 % -4.92 % -11.15 % -1.740414771 -5.718161034 

DNO 15.02.2018 7.52 % 11.94 % 7.51 % 4.262337409 3.817474204 

DNO 11.12.2017 11.33 % 3.15 % -4.83 % 0.779399522 -2.130110351 

DNO 24.08.2017 12.04 % 27.67 % 14.93 % 5.277692293 2.935869204 

EQNR 07.02.18 4.61 % -1.15 % -4.96 % -0.970358205 -6.212488189 

EQNR 05.09.19 7.51 % 9.42 % 5.11 % 4.944548818 3.093695499 

FRO 28.02.2019 4.34 % 7.65 % -0.83 % 2.957708393 -0.368172206 

FRO 01.10.2019 5.14 % 22.07 % 20.96 % 5.268296453 4.839984711 

FRO 12.12.2018 5.68 % -13.73 % -9.78 % -4.714978812 -4.104204194 

FRO 31.05.2018 10.83 % 6.00 % -8.27 % 1.574303601 -3.979363279 

GJF 12.07.19 4.63 % -0.29 % -3.47 % -0.160067725 -3.163674052 

GJF 26.10.17 5.19 % 1.41 % -2.79 % 0.755373263 -3.786123759 

GOGL 17.07.2017 4.31 % -6.90 % -6.88 % -1.323262007 -2.268507464 

GOGL 14.03.2017 4.68 % 6.30 % -0.02 % 1.844926487 -0.004370165 

GOGL 17.08.2018 4.73 % 5.85 % 0.48 % 4.929927113 1.839110336 

GOGL 21.11.2017 5.03 % 16.63 % 7.95 % 2.159502341 6.063847955 

GOGL 17.03.2017 5.34 % 3.51 % -4.91 % 0.981185291 -1.457146334 

GOGL 11.07.2017 5.73 % -3.06 % -5.63 % -2.284253435 1.120788582 

GOGL 15.03.2017 6.10 % 3.34 % -7.27 % 0.948392987 -2.2967452 

GOGL 28.02.2017 6.28 % 0.27 % 0.85 % 0.091203439 0.382795146 

GOGL 05.04.2018 6.47 % -5.06 % 0.92 % -4.127689876 -0.274023039 

GOGL 13.08.2019 8.48 % 8.46 % 3.11 % -2.357750873 0.133158517 

GOGL 15.08.2019 8.48 % 9.65 % 6.81 % -3.060631863 -0.391509557 

NEL 03.06.19 4.08 % -43.92 % -35.03 % -4.593038712 -3.140082396 

NEL 11.09.17 5.35 % -1.25 % -4.86 % -0.513437361 -2.435504149 
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NEL 28.04.17 5.61 % -5.11 % -10.23 % -2.224283878 -9.27922157 

NEL 30.06.17 6.48 % 10.38 % 5.87 % 3.216819993 1.779429076 

NEL 27.09.18 6.59 % 17.39 % 12.70 % 3.132927133 2.04292364 

NEL 02.10.18 6.59 % 11.57 % -0.59 % 2.011051629 -0.091854124 

NEL 21.02.17 6.84 % 37.63 % 2.26 % 4.187610942 1.029978034 

NEL 10.05.19 6.88 % 8.41 % -4.07 % 1.861664653 -2.339266828 

NEL 31.05.18 8.01 % 4.35 % -2.97 % 1.413156275 -1.308970406 

NEL 16.11.17 8.03 % 1.76 % -1.04 % 0.522951311 -0.460308906 

NEL 02.05.19 8.84 % 25.47 % 5.44 % 4.585769639 0.987625777 

NEL 16.08.19 9.10 % -10.78 % -7.54 % -3.143503642 -3.633997142 

NEL 22.09.17 9.31 % 0.57 % -4.92 % 0.155659493 -2.104174347 

NEL 10.03.17 9.39 % -8.03 % -10.97 % -2.610623983 -9.668426631 

NEL 28.06.19 9.41 % 13.00 % -4.26 % 2.694067716 -1.262668599 

NEL 27.06.19 9.52 % 15.66 % 4.16 % 3.211219038 0.854103244 

NEL 18.09.19 10.16 % 10.36 % 1.52 % 2.649795327 0.41483004 

NEL 08.05.19 13.10 % 1.80 % -5.33 % 0.38323119 -2.047356553 

NEL 13.06.19 13.84 % -17.56 % -2.89 % -2.118724017 -0.944031092 

NEL 28.06.18 19.75 % 15.87 % -3.48 % 2.205064602 -0.933493682 

NEL 20.02.17 29.56 % 35.91 % 9.71 % 3.944455355 3.298156706 

NEL 13.06.17 34.52 % 20.56 % -1.64 % 1.784539896 -0.71902429 

NHY 16.05.19 4.87 % 0.84 % -1.67 % 0.372208229 -0.685892789 

NHY 16.01.19 5.24 % -3.70 % -7.34 % -1.669812786 -4.796700918 

NHY 23.07.19 7.31 % -1.38 % -8.68 % -0.56783269 -5.448077996 

NAS 03.05.19 3.98 % 10.12 % 3.35 % 3.399510335 1.178228518 

NAS 10.05.17 4.19 % -8.86 % -10.06 % -3.959068644 -6.119768856 

NAS 27.04.17 4.47 % 1.07 % -2.16 % 0.265733719 -0.490685624 

NAS 07.05.18 4.54 % -19.05 % -10.06 % -3.41934022 -1.854742653 

NAS 05.03.19 4.56 % -0.93 % -4.25 % -0.240435578 -1.02268615 

NAS 11.04.19 4.56 % 10.03 % 6.51 % 2.198293564 1.361077536 

NAS 24.09.19 4.60 % -5.72 % -7.50 % -2.058578671 -3.617386549 

NAS 26.11.18 5.61 % -6.86 % -14.05 % -1.509685352 -2.908075554 

NAS 29.10.19 5.68 % -12.30 % -13.14 % -2.325643369 -2.942262062 

NAS 26.01.18 6.14 % -4.05 % -11.00 % -1.021019256 -3.050259747 

NAS 07.12.18 6.23 % -3.47 % 1.90 % -0.713321301 0.665420301 

NAS 11.09.19 6.98 % 7.17 % 9.64 % 1.402517702 1.747851479 

NAS 06.03.19 7.21 % 0.01 % -12.47 % 0.003689657 -4.515288994 

NAS 25.02.19 7.46 % 12.19 % 10.72 % 2.995060667 3.087662154 

NAS 25.04.19 7.69 % 16.64 % 9.10 % 3.830150976 2.390425407 

NAS 14.09.17 8.88 % 10.52 % -0.37 % 2.679599914 -0.110660022 

NAS 05.05.17 9.34 % -4.04 % -6.98 % -1.081834909 -2.678872299 

NAS 16.04.18 9.43 % 63.51 % 6.66 % 4.214836938 0.981488527 
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NAS 04.07.19 9.57 % 37.02 % 20.25 % 5.938816161 2.876536215 

NAS 20.02.19 11.21 % 8.23 % 1.42 % 1.658196247 0.405527873 

NAS 25.10.18 16.53 % 29.99 % 9.31 % 5.726697526 3.759384397 

NAS 26.04.18 17.69 % -7.06 % -15.09 % -1.095130808 -3.265969274 

NAS 05.01.18 20.17 % 15.61 % -2.14 % 2.399726511 -0.880930835 

NAS 24.10.19 25.31 % 23.43 % 2.01 % 2.922535656 0.440686575 

NAS 12.04.18 47.24 % 50.44 % 3.11 % 3.422487594 0.625959898 

MOWI 13.12.19 6.09 % 3.50 % 0.80 % 1.680930506 0.675504269 

ORK 08.02.18 5.09 % 5.80 % 0.37 % 3.096259141 0.3566596 

ORK 25.10.18 5.15 % 6.71 % -1.06 % 4.023820792 -1.560908444 

ORK 07.05.19 5.79 % 9.66 % 2.82 % 4.83205027 2.336171422 

SALM 13.11.18 4.36 % 4.84 % -7.73 % 1.104603974 -4.195335921 

SALM 04.07.19 5.21 % 17.99 % 4.66 % 8.301885188 3.260819222 

SALM 15.11.17 10.01 % 7.65 % -4.20 % 1.958257675 -2.082559081 

SALM 09.11.18 10.89 % 7.53 % -3.16 % 1.756431981 -1.095793936 

SCHA 22.08.18 4.33 % 1.15 % -1.84 % 0.747993207 -2.120587098 

SCHA 13.02.19 6.38 % 8.14 % 3.81 % 4.561111076 3.037500809 

SCHA 12.05.17 7.36 % -6.78 % -14.84 % -1.987615605 -6.106429777 

SCHA 18.09.18 9.10 % -5.24 % -9.81 % -1.595858656 -6.004263124 

SCHA 17.07.18 12.59 % 6.74 % -4.81 % 1.696817211 -4.108977691 

SCHA 03.11.17 20.46 % 14.97 % -6.02 % 2.3642437 -3.279745836 

STB 25.04.18 4.06 % 3.87 % -2.97 % 2.027359862 -3.956711025 

STB 23.10.19 6.63 % 8.40 % -1.13 % 3.309078916 -0.946837738 

SUBC 07.11.19 4.23 % 11.40 % 7.00 % 8.486483774 5.157308526 

SUBC 06.03.19. 4.63 % 3.99 % 0.79 % 2.653277228 0.820483285 

SUBC 10.09.19 5.14 % 4.34 % -3.79 % 1.93104935 -2.250144933 

SUBC 03.02.17 5.49 % 6.13 % 2.35 % 3.098249866 1.545619744 

SUBC 10.04.18 6.15 % 5.73 % 6.25 % 2.920390639 3.627786892 

SUBC 28.02.19 6.19 % 7.84 % 0.71 % 2.984361233 0.406174928 

SUBC 23.02.18 7.35 % 3.04 % -1.12 % 1.366115041 -0.739140089 

SUBC 27.04.17 7.67 % -3.50 % -8.91 % -1.186882849 -5.100460646 

TEL 06.05.19 4.67 % 3.75 % 0.36 % 1.6261795 0.341726513 

TEL 25.10.17 4.92 % 2.00 % -0.88 % 1.471469066 -1.358416666 

TEL 17.07.17 8.20 % 10.99 % 1.24 % 4.649767208 1.327665393 

TGS 12.09.18 4.06 % -4.08 % -6.58 % -2.832082209 -6.757288652 

TGS 05.09.19 4.60 % 1.98 % 1.67 % 2.2481178 2.010638209 

TGS 09.07.18 5.92 % 4.02 % 2.65 % 2.583755713 2.003412957 

TGS 08.07.19 6.62 % 4.88 % 1.82 % 1.622831463 0.34010636 

TGS 03.05.19 9.00 % 7.66 % 4.24 % 1.39409219 0.77318561 

TGS 10.04.18 15.39 % 17.54 % 9.30 % 4.072161934 4.366651528 

TOMR 31.05.18 4.24 % 2.54 % -0.43 % 1.777186064 -0.542031756 
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TOMR 21.10.19 7.93 % 20.46 % 7.86 % 7.907276128 4.542872001 

YAR 16.07.19 4.22 % 4.19 % -0.15 % 2.262280763 -0.13568536 

YAR 17.07.18 4.52 % 13.45 % 7.91 % 8.670096328 5.584125538 

AKER 27.10.17 4.36 % 8.70 % 3.88 % 7.638383479 4.560400697 

AKER 18.01.19 4.51 % 6.99 % 0.70 % 4.304985865 0.767710218 

AKER 11.05.18 4.63 % 6.51 % -0.55 % 3.138770192 -0.295492534 

AKER 10.01.19 4.96 % 14.55 % 6.63 % 6.782086311 3.520473085 

AKER 01.07.19 5.13 % 3.37 % 1.58 % 2.431500587 1.460860566 

AKER 29.03.19 5.28 % 1.08 % -1.86 % 0.495892172 -2.126555907 

AKER 21.12.17 6.97 % 8.16 % 2.02 % 4.705573732 2.000399128 

AKERBP 07.08.18 4.18 % -3.80 % -5.73 % -3.155011753 -5.896454729 

AKERBP 12.07.17 4.46 % 8.30 % 7.75 % 6.97615056 6.032018908 

AKERBP 21.11.18 4.94 % 6.24 % 6.89 % 3.150199141 3.367233457 

AKERBP 01.07.19 5.89 % 4.05 % 2.59 % 2.059221015 1.314614302 

BAKKA 06.11.19 3.96 % 4.71 % -1.86 % 2.007171329 -1.081052517 

BAKKA 20.06.17 3.98 % -0.24 % -4.56 % -0.130743234 -3.319438485 

BAKKA 25.02.19 7.33 % 8.35 % 4.73 % 3.231502951 3.164661677 

BWO 15.10.19 4.39 % -4.44 % -7.26 % -3.01145263 -8.497245781 

BWO 11.12.18 4.45 % 0.27 % 0.02 % 0.088281735 0.007250397 

BWO 21.08.19 4.51 % 34.59 % 28.62 % 5.302368535 3.768038156 

BWO 06.03.19 4.90 % 15.87 % 15.31 % 4.469760913 4.244775829 

BWO 12.07.17 5.16 % 7.35 % 7.11 % 3.042521486 3.778957373 

BWO 09.07.18 5.26 % 1.27 % 6.21 % 0.265670835 1.55710679 

BWO 02.09.19 5.66 % 21.28 % -4.97 % 3.029988424 -1.870189273 

BWO 16.01.18 5.90 % 15.15 % 12.00 % 5.71012134 5.266213388 

BWO 20.12.17 6.23 % 17.47 % 8.88 % 7.510328311 4.472703749 

BWO 29.10.18 6.59 % -3.20 % -6.97 % -1.331210395 -3.47325427 

BWO 12.03.19 6.63 % 17.84 % 5.97 % 5.676083913 3.144809481 

BWO 11.06.19 8.17 % -7.37 % -10.97 % -2.892066885 -7.898554297 

BWO 23.02.18 13.77 % 18.12 % 8.64 % 3.644672734 2.810218748 

BWLPG 28.10.19 4.14 % -10.68 % -10.13 % -1.007882305 -1.528648217 

BWLPG 13.03.17 4.29 % -9.01 % -11.73 % -1.376248588 -2.561393494 

BWLPG 23.08.17 4.35 % 7.33 % 3.32 % 1.85707996 2.998823534 

BWLPG 03.04.19 4.73 % 23.80 % 20.88 % 8.755446239 6.073672849 

BWLPG 28.05.19 4.80 % 5.55 % 4.67 % -2.638494497 -2.224120502 

BWLPG 22.11.18 6.11 % 9.05 % 0.53 % -2.409731375 0.285633457 

BWLPG 11.10.19 6.12 % -2.18 % -3.27 % 4.366888189 2.567673436 

BWLPG 22.11.19 6.20 % 2.23 % -13.99 % 1.36228937 -1.666527158 

BWLPG 08.02.19 6.41 % 22.33 % 3.87 % 3.044226722 2.058743664 

BWLPG 27.09.17 6.44 % 0.78 % -2.20 % 1.816636782 -1.338143512 

BWLPG 05.03.18 6.76 % 7.91 % -0.03 % -0.760895738 -0.491507418 
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BWLPG 11.12.17 7.26 % 16.38 % 1.83 % -6.279865466 -6.021385942 

BWLPG 12.01.18 7.31 % 10.59 % 0.20 % -0.769866747 1.985405547 

BWLPG 05.01.17 7.91 % 11.57 % 5.91 % 4.965647896 3.289237002 

BWLPG 12.07.17 8.58 % 14.06 % 5.57 % 5.375159112 5.460797872 

BWLPG 23.04.19 8.97 % -4.50 % -10.21 % 6.637211068 2.597337648 

DNB 02.05.17 4.40 % 6.17 % 2.03 % 4.943658239 1.897357386 

DNO 29.10.2018 4.16 % -0.96 % -0.82 % -0.455090479 -0.355562869 

DNO 15.10.2018 4.63 % -0.87 % -3.28 % -0.379354129 -1.741780393 

DNO 24.09.2018 4.72 % 4.27 % 4.50 % 2.076174071 2.448391309 

DNO 09.01.2019 5.17 % 10.18 % 7.49 % 6.368319396 5.639877008 

DNO 16.05.2017 5.21 % 3.52 % 0.21 % 1.787063847 0.124385834 

DNO 13.12.2019 5.26 % 9.85 % 7.39 % 5.118147338 4.702023963 

DNO 31.07.2018 7.97 % 8.85 % 1.66 % 3.723464184 1.072808624 

DNO 25.08.2017 13.83 % 26.94 % 1.85 % 5.112078075 1.056154049 

EQNR 25.09.18 4.09 % 4.48 % 0.53 % 4.121778496 0.700399604 

FRO 20.06.2019 4.01 % -4.19 % -5.11 % -1.948731676 -2.291427804 

FRO 09.10.2019 4.39 % -2.56 % -14.94 % -0.532776945 -3.203164047 

FRO 12.11.2019 4.50 % 16.62 % 12.34 % 7.25433388 6.018342774 

FRO 08.07.2019 4.63 % -3.07 % -3.61 % -1.575996594 -2.052698436 

FRO 13.03.2018 4.93 % 13.07 % 6.90 % 5.653322517 3.231325826 

FRO 06.09.2019 5.01 % -7.59 % -6.43 % -1.831265396 -1.824246239 

FRO 18.06.2018 5.65 % 10.38 % 4.82 % 3.16270492 1.654486766 

FRO 07.10.2019 7.13 % 5.42 % -3.78 % 1.113700466 -0.702954555 

FRO 13.09.2019 7.18 % -5.15 % -5.34 % -1.861028565 -2.622511855 

FRO 08.04.2019 9.48 % 14.43 % 4.02 % 5.12073404 2.169341997 

FRO 13.06.2019 10.02 % -2.35 % -5.99 % -0.572058036 -2.243392131 

FRO 06.03.2018 12.40 % 15.52 % 2.12 % 4.110708775 0.74662137 

FRO 12.02.2019 12.84 % 11.21 % 2.99 % 2.799407767 1.09031816 

FRO 27.11.2018 14.23 % 7.54 % -4.76 % 1.339092963 -1.073183468 

GJF 20.08.18 4.10 % 5.51 % 0.99 % 5.728698265 3.541843192 

GJF 02.10.18 4.18 % 4.22 % -0.06 % 2.953460352 -0.065460041 

GOGL 22.05.2018 4.07 % 4.53 % 4.16 % -0.126071063 -0.668827593 

GOGL 06.04.2017 4.09 % -7.46 % -8.34 % 0.026560053 0.197278644 

GOGL 20.01.2017 4.41 % 8.46 % 1.25 % 2.274793745 0.296562898 

GOGL 03.04.2017 4.60 % 0.09 % 0.70 % 0.027216865 0.195339799 

GOGL 14.06.2017 4.72 % 3.50 % -2.44 % 5.664562815 1.370370853 

GOGL 12.06.2017 4.81 % 14.43 % 2.49 % 2.707794388 0.838936258 

GOGL 08.05.2017 4.89 % -21.91 % -15.83 % -8.619676254 -4.188052543 

GOGL 20.03.2019 4.96 % 0.71 % -1.82 % 1.665578958 4.124308859 

GOGL 01.03.2017 5.00 % 3.30 % -2.11 % 1.179283133 -1.231077074 

GOGL 21.02.2017 5.34 % 13.34 % 5.38 % 4.128345182 1.715248687 
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GOGL 12.02.2018 5.50 % 9.46 % 5.38 % 2.031294452 1.757189855 

GOGL 22.11.2019 7.20 % 8.09 % 0.45 % -2.333356625 -4.515237006 

GOGL 28.03.2017 7.23 % 6.21 % 0.80 % 2.089094393 0.291063853 

LSG 01.08.17 4.10 % 6.09 % 4.24 % 4.547856229 4.480795784 

LSG 13.08.19 6.51 % 4.24 % -0.90 % 1.43794849 -0.344918673 

LSG 10.04.18 6.99 % 10.96 % 1.88 % 4.45076037 0.908149472 

NEL 19.07.19 4.14 % -2.27 % 0.32 % -0.692901632 0.103674211 

NEL 23.09.19 4.15 % 1.60 % 1.06 % 0.504063509 0.376669775 

NEL 13.12.17 4.20 % -2.00 % -11.17 % -0.546489793 -3.196009794 

NEL 09.05.18 4.69 % 7.57 % 6.45 % 2.993703228 2.985701304 

NEL 11.12.18 5.81 % 6.42 % 5.73 % 3.65988283 5.575037043 

NEL 05.11.18 6.43 % 3.50 % 1.27 % 1.024271486 0.723488054 

NEL 02.09.19 6.72 % -0.02 % -7.93 % -0.006546706 -5.915091372 

NEL 26.04.19 6.81 % 30.97 % 23.27 % 5.706479956 3.77438514 

NEL 05.12.17 6.98 % 13.13 % 3.46 % 3.066030573 0.819314025 

NEL 29.08.19 7.04 % 0.66 % 0.27 % 0.227892374 0.094988639 

NEL 02.01.19 7.07 % 3.03 % -2.54 % 1.079168483 -1.127235052 

NEL 21.12.17 4.17 % 0.36 % -4.91 % 0.220795978 -3.656942872 

NEL 21.05.19 5.60 % 0.86 % -6.44 % 0.379942791 -5.222741166 

NEL 09.04.18 6.62 % 12.84 % 7.83 % 4.852861226 4.162795727 

NEL 16.05.18 7.80 % 9.88 % 3.14 % 3.767238512 1.999785591 

NAS 17.09.19 3.97 % 2.68 % -13.33 % 0.547838259 -3.875663519 

NAS 16.07.19 4.04 % 18.87 % 1.11 % 5.048644213 0.521220788 

NAS 19.08.19 4.05 % 16.80 % 17.84 % 2.591010705 2.374824187 

NAS 21.02.18 4.28 % 0.28 % -2.11 % 0.127361977 -0.991735144 

NAS 13.12.18 4.29 % -4.50 % -12.24 % -1.734127894 -7.063516839 

NAS 03.10.17 4.33 % -2.09 % -7.38 % -0.946295194 -3.908637004 

NAS 13.06.17 4.43 % 11.14 % 7.50 % 4.399435378 3.075446608 

NAS 08.02.17 4.49 % -4.86 % -6.51 % -1.412076418 -2.003099886 

NAS 03.09.18 4.58 % -5.31 % -7.70 % -2.998358486 -6.902081621 

NAS 26.10.18 4.63 % 30.24 % 3.14 % 5.791937257 1.640562417 

NAS 07.09.17 4.84 % 16.95 % 9.66 % 5.477404308 2.827145918 

NAS 18.01.19 4.92 % -16.10 % -17.05 % -1.843859654 -1.656899715 

NAS 23.06.17 4.94 % 8.00 % 2.76 % 3.449535042 1.303553276 

NAS 19.06.18 5.11 % 2.51 % -15.17 % 0.543247785 -6.722275559 

NAS 24.10.18 5.18 % 23.82 % 24.54 % 4.148087018 4.081814084 

NAS 03.07.19 5.28 % 27.82 % 23.47 % 4.27547913 3.208137219 

NAS 05.08.19 5.62 % -10.42 % -19.81 % -2.511223444 -8.429280707 

NAS 14.08.18 5.77 % 7.65 % 1.46 % 3.932031341 1.130788655 

NAS 12.09.19 5.87 % 17.61 % 9.55 % 3.484871495 1.747342716 

NAS 18.04.18 5.97 % 14.59 % 0.59 % 2.262621639 0.088013779 
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NAS 17.10.18 6.44 % 13.74 % 12.43 % 2.009913299 1.661546012 

NAS 25.09.17 6.62 % 2.26 % -4.16 % 0.725214538 -1.593129959 

NAS 08.12.17 6.83 % 0.66 % -5.71 % 0.234195408 -2.563264876 

NAS 06.09.19 6.92 % 8.06 % 10.85 % 1.354094935 1.905715039 

NAS 14.08.17 6.94 % 13.22 % 10.11 % 3.933986429 3.419390888 

NAS 09.10.18 7.09 % -11.51 % -11.01 % -2.55878894 -2.686519203 

NAS 05.07.19 7.66 % 37.09 % 14.06 % 5.954567762 2.139885948 

NAS 14.06.19 8.29 % 23.22 % 12.25 % 5.372868797 3.176170554 

NAS 02.01.18 8.69 % 25.41 % 15.12 % 3.734840076 1.988202745 

NAS 30.01.19 8.76 % -23.44 % -17.49 % -3.460814155 -3.825451542 

NAS 22.05.18 9.18 % -12.30 % -10.60 % -2.873176649 -6.187487294 

NAS 20.06.19 9.52 % 19.12 % 3.44 % 5.640172069 1.685654661 

NAS 12.07.19 9.80 % 7.27 % 10.65 % 1.273879579 3.867837022 

NAS 18.06.18 10.13 % 4.84 % -10.33 % 1.034143167 -3.059960332 

NAS 13.09.19 11.11 % 20.01 % -0.78 % 3.998341558 0.547838259 

NAS 16.05.19 13.78 % -2.16 % -10.31 % -0.428539883 -3.875663519 

NAS 27.08.19 20.12 % 0.22 % -14.76 % 0.027360367 -2.674295053 

MOWI 16.10.19 5.09 % 8.00 % 2.40 % 4.432490932 1.731630714 

ORKLA 24.04.19 4.28 % 14.54 % 11.41 % 6.697151838 5.696521479 

SALM 19.12.18 5.02 % -7.01 % -14.37 % -2.70486095 -9.080862702 

SALM 23.05.19 5.79 % 3.12 % -0.97 % 0.755073791 -0.28265029 

SALM 20.06.17 6.05 % -1.80 % -7.72 % -0.643836291 -3.78977595 

SALM 27.05.19 6.33 % 6.46 % -7.57 % 1.662571005 -3.149430431 

SCHA 29.10.18 6.33 % 8.24 % 4.46 % 4.52298945 3.667561753 

SUBC 16.05.18 4.86 % 5.69 % -0.97 % 3.55136653 -1.131794084 

SUBC 20.01.17 5.41 % 5.28 % 1.52 % 2.532040051 0.879447254 

TGS 06.08.18 4.41 % 1.12 % -5.29 % 0.557462009 -3.249707733 

TGS 20.06.19 4.43 % 3.45 % 0.45 % 3.153777105 6.376143813 

TGS 11.04.18 4.53 % 21.36 % 6.00 % 5.208903681 3.442939873 

TGS 06.11.19 4.86 % 7.59 % 0.75 % 0.415176701 -0.70252145 

TGS 21.11.17 5.03 % 9.18 % 3.69 % 7.89878804 4.847242908 

TOMRA 11.09.18 4.05 % 1.51 % -1.69 % -1.803726195 -3.920434389 

TOMRA 17.10.19 4.05 % 19.23 % 15.31 % 6.562420382 5.247335723 

TOMRA 15.05.19 4.56 % 3.87 % 0.33 % 2.282902728 0.251984796 

TOMRA 04.10.19 4.92 % -13.12 % -13.06 % -5.238906458 -6.000327033 

TOMRA 10.07.18 5.36 % -3.21 % -5.35 % -1.52163916 -3.586008699 

TOMRA 03.10.18 5.37 % -0.97 % -6.53 % -0.37864231 -3.268936092 

TOMRA 11.09.19 5.70 % -4.87 % -9.27 % 0.651798163 -0.75975144 

TOMRA 29.03.19 6.20 % 6.62 % -0.60 % 2.969901483 -0.405251547 

YARA 11.12.18 3.98 % 3.07 % 0.72 % 2.7105335 0.807123737 

YARA 11.07.17 3.99 % -2.12 % -5.91 % -1.218533844 -4.884220371 
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YARA 20.10.17 4.07 % 3.59 % 1.94 % 3.041153982 2.175068085 

YARA 18.09.17 4.73 % 1.25 % -3.56 % 0.743705719 -4.191560938 

AKER 07.12.18 4.06 % 1.17 % -1.25 % 0.928888823 -0.966957669 

AKER 16.09.19 4.41 % -0.81 % -3.48 % -0.733271507 -4.617378298 

AKER 03.12.18 4.49 % 6.93 % 4.63 % 5.202772348 3.73807266 

AKER 25.09.18 4.76 % 2.93 % 0.72 % 2.80939033 0.862187796 

AKER 04.01.18 6.56 % 11.93 % 10.06 % 6.577318288 5.272103713 

AKERBP 03.07.17 4.05 % 2.12 % -0.48 % 1.940754229 -0.586267395 

AKERBP 22.06.18 4.08 % 0.39 % -2.59 % 0.254023466 -1.723381194 

AKERBP 27.06.18 4.09 % -1.79 % -4.44 % -1.312640408 -3.370933407 

AKERBP 29.11.18 4.32 % 12.55 % 8.04 % 7.884722077 4.534477557 

AKERBP 18.05.18 4.86 % -0.42 % -5.89 % -0.250921765 -5.021599247 

AKERBP 20.06.19 5.43 % 10.21 % 4.51 % 5.50360008 2.733049754 

AKERBP 12.02.19 5.57 % -0.07 % -1.81 % -0.046510479 -1.278172791 

AKERBP 25.09.18 5.61 % 5.44 % 1.67 % 3.876648478 1.268214689 

AKERBP 07.12.18 6.49 % -2.63 % -7.37 % -1.820964999 -7.460085326 

AKERBP 03.12.18 7.31 % 7.73 % 1.25 % 4.023353266 0.897887356 

AKERBP 04.01.19 7.64 % 9.50 % 4.75 % 9.457724318 5.027618879 

AKERBP 16.09.19 9.36 % -1.57 % -5.73 % -0.547545747 -3.257989742 

BAKKA 06.04.18 3.98 % -3.15 % -4.63 % -1.4463689 -2.493682505 

BAKKA 07.02.19 4.40 % -1.07 % -6.28 % -0.320846236 -1.803657697 

BAKKA 05.09.18 5.17 % 5.21 % -0.27 % 2.380596875 -0.164820813 

BAKKA 11.01.17 5.36 % 1.12 % -2.32 % 0.41415857 -0.917733988 

BAKKA 18.01.17 5.73 % -4.87 % -9.19 % -2.18099528 -7.463969561 

BAKKA 19.12.18 6.87 % -1.14 % -9.94 % -0.346286883 -3.682200557 

BWO 22.06.18 3.95 % 0.79 % -0.94 % 0.680575735 -0.937773995 

BWO 12.02.18 3.96 % -12.41 % -9.13 % -4.001068541 -2.67001125 

BWO 09.05.18 4.14 % -2.47 % -7.44 % -0.580481286 -1.5473209 

BWO 06.03.18 4.34 % 0.83 % -0.32 % 0.361309638 -0.119167046 

BWO 09.10.18 4.43 % -6.05 % -11.00 % -2.416176838 -6.229473206 

BWO 04.09.19 4.65 % 3.99 % -2.89 % 1.31963929 -1.144219793 

BWO 18.01.18 4.82 % 16.50 % 6.24 % 6.407521552 3.238779584 

BWO 31.10.18 4.84 % -8.39 % -7.96 % -3.052014202 -3.672606153 

BWO 12.12.17 4.91 % 17.33 % 12.51 % 6.900487727 4.748656784 

BWO 10.04.18 4.99 % -2.03 % -0.48 % -1.24559588 -0.291789787 

BWO 02.04.19 5.26 % 10.28 % 5.45 % 5.060379305 3.003116599 

BWO 09.01.19 5.49 % 9.30 % 2.87 % 2.375965583 1.693061117 

BWO 04.01.18 5.63 % -4.03 % -5.95 % -0.972292982 -1.279589861 

BWO 14.06.18 5.74 % 1.35 % -1.01 % 0.45215263 -0.362139241 

BWO 07.12.18 5.99 % -3.06 % -4.86 % -1.002278758 -1.422253039 

BWO 15.02.19 6.27 % -10.53 % -13.17 % -3.475089615 -4.158995926 
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BWLPG 16.05.17 4.73 % -7.92 % -11.94 % -4.12332753 -6.774093827 

BWLPG 15.02.18 4.73 % -1.96 % -1.11 % -1.824039273 -2.340330885 

BWLPG 06.12.19 5.27 % -11.81 % -11.67 % -5.482920212 -3.809685551 

BWLPG 07.09.17 5.30 % 5.49 % -3.78 % 3.291628275 2.340410689 

BWLPG 13.06.19 6.24 % 2.12 % -4.56 % 1.542283744 1.341187801 

BWLPG 06.02.19 7.54 % 17.27 % 10.96 % 1.765611665 1.514244467 

BWLPG 08.04.19 7.57 % 26.42 % 8.67 % 4.977100275 3.019308533 

BWLPG 04.04.19 8.47 % 19.46 % 9.56 % 6.275877187 8.024829038 

BWLPG 31.10.18 8.90 % -5.46 % -11.50 % 2.234980587 2.426167492 

BWLPG 21.02.17 9.88 % 11.09 % 1.64 % 0.002919219 1.651437426 

DNO 07.08.2018 4.09 % -3.24 % -5.06 % -1.106138921 -1.488016777 

DNO 27.03.2018 4.09 % 4.43 % -0.05 % 1.82554025 -0.020074221 

DNO 29.11.2018 4.18 % 9.99 % 3.50 % 4.8482926 1.828127952 

DNO 10.07.2018 4.27 % 0.38 % -1.36 % 0.162749809 -0.553472241 

DNO 17.10.2017 4.38 % -2.19 % -2.91 % -0.689926979 -1.114896268 

DNO 09.07.2018 4.43 % 1.41 % 1.76 % 0.605533783 0.685138147 

DNO 01.12.2017 4.81 % -10.38 % -12.35 % -2.201858976 -2.387308823 

DNO 10.09.2019 4.92 % 7.92 % 1.93 % 2.946198634 0.761154594 

DNO 07.12.2018 4.95 % -3.07 % -6.69 % -2.080076388 -5.001587886 

DNO 07.02.2018 4.96 % 3.56 % -0.62 % 0.826357734 -0.123452151 

DNO 03.07.2017 5.04 % 1.35 % -2.70 % 0.591373271 -1.39544229 

DNO 04.01.2019 5.05 % 15.20 % 8.31 % 8.95859659 5.131311642 

DNO 26.06.2018 5.12 % 2.16 % -3.76 % 1.058983626 -2.576119084 

DNO 03.01.2018 5.22 % 11.69 % 6.60 % 5.705756135 3.595475708 

DNO 21.08.2019 5.32 % 5.82 % -2.40 % 2.601538559 -1.620422373 

DNO 18.05.2018 5.32 % 0.37 % -1.95 % 0.180572718 -0.934022423 

DNO 12.02.2018 5.42 % 0.36 % 6.40 % 0.084620136 2.05356531 

DNO 07.11.2017 5.90 % -0.44 % -5.11 % -0.151504905 -1.943153469 

DNO 03.12.2018 6.24 % 5.49 % 0.38 % 2.848921175 0.283871479 

DNO 16.09.2019 6.70 % 2.14 % -2.07 % 0.893358853 -1.126404626 

EQNR 16.09.19 4.24 % 1.16 % -0.77 % 1.092439294 -1.530900634 

FRO 21.03.2018 3.98 % 7.33 % 0.89 % 3.513151886 0.438185697 

FRO 16.10.2017 4.04 % 3.43 % -2.68 % 1.561075941 -1.346973555 

FRO 01.08.2019 4.15 % -2.54 % -2.10 % -1.282484809 -1.123559721 

FRO 06.09.2017 4.20 % 12.60 % 5.88 % 5.551452515 2.837083709 

FRO 06.12.2019 4.33 % -3.12 % -2.55 % -1.615075442 -1.35506907 

FRO 15.01.2019 4.36 % -9.05 % -7.20 % -3.18062428 -2.701376783 

FRO 15.11.2018 4.51 % 20.83 % 16.95 % 4.677044916 3.416838407 

FRO 19.07.2018 4.63 % -7.06 % -13.99 % -2.394175363 -5.475089551 

FRO 09.01.2019 4.66 % -10.86 % -12.06 % -3.087380471 -3.117955112 

FRO 07.12.2018 4.76 % -14.80 % -13.86 % -5.39691209 -4.705643961 
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FRO 01.04.2019 4.81 % 13.81 % 11.68 % 5.161065693 3.99066804 

FRO 20.11.2019 4.93 % 5.65 % 0.33 % 2.782604485 0.227816174 

FRO 22.02.2019 4.97 % 10.53 % 9.04 % 4.701831564 4.302826631 

FRO 07.09.2017 4.98 % 10.27 % 0.81 % 4.509275041 0.686664928 

FRO 23.04.2019 5.07 % 7.00 % 3.45 % 3.942036481 2.176827828 

FRO 01.10.2018 5.09 % 16.89 % 9.14 % 6.615662175 3.252822593 

FRO 15.05.2019 5.29 % 4.10 % -5.87 % 1.274473195 -4.300814491 

FRO 10.07.2018 5.39 % -4.33 % -4.21 % -1.598944537 -1.510739377 

FRO 21.11.2018 5.40 % 15.59 % 10.35 % 2.8038932 1.589230294 

FRO 11.04.2018 5.43 % 6.56 % 2.61 % 3.26205212 1.896412245 

FRO 21.08.2018 5.62 % 10.11 % 2.73 % 2.866341955 1.478998758 

FRO 09.10.2018 5.87 % 3.25 % 0.51 % 1.588552748 0.413585035 

FRO 27.06.2018 5.89 % -14.15 % -14.13 % -5.827027374 -8.735191557 

FRO 04.01.2018 6.97 % 7.22 % -2.18 % 2.553007171 -1.036942057 

FRO 26.09.2019 7.51 % 25.59 % 18.49 % 8.271571585 6.301513287 

FRO 17.08.2018 7.63 % 12.41 % 1.82 % 3.37159743 0.544983847 

FRO 26.10.2018 8.26 % 8.11 % -5.98 % 2.218551988 -3.183200469 

FRO 11.10.2019 8.34 % -8.13 % -11.77 % -1.837636979 -3.76406607 

FRO 14.05.2019 8.58 % 1.46 % -2.14 % 0.448099653 -0.914344665 

FRO 29.11.2018 9.11 % 0.90 % -19.40 % 0.151013858 -6.40038094 

FRO 19.08.2019 11.55 % 17.73 % 6.28 % 5.758162519 2.801102288 

GOGL 03.10.2017 4.18 % 0.98 % 1.38 % -4.275759075 1.323578354 

GOGL 26.06.2019 4.20 % 14.57 % 11.46 % 6.636745491 7.711639146 

GOGL 17.04.2018 4.28 % -0.39 % -1.94 % 1.161930013 1.550572238 

GOGL 29.04.2019 4.48 % 8.11 % -0.91 % 0.225783254 -0.576835452 

GOGL 04.07.2019 4.53 % 8.95 % 5.32 % 9.22959318 6.910644946 

GOGL 14.08.2017 4.57 % 11.37 % 6.39 % 9.4568463 5.650977327 

GOGL 27.08.2019 4.57 % -2.56 % -2.82 % 5.09715635 3.593206544 

GOGL 16.08.2019 4.58 % 3.54 % 4.93 % 3.905370559 1.68249168 

GOGL 21.12.2018 4.63 % 3.87 % 4.62 % -1.884947248 3.328969808 

GOGL 14.06.2018 4.71 % 8.13 % 2.21 % -0.73856828 -3.101634516 

GOGL 27.11.2018 4.84 % 9.69 % -1.60 % 2.381616727 2.558733037 

GOGL 05.01.2017 4.87 % 1.41 % -5.79 % 0.682878395 -3.817296332 

GOGL 19.06.2019 4.99 % 25.67 % 16.61 % 0.878702037 1.594322706 

GOGL 07.12.2018 5.03 % -7.17 % -9.05 % -0.315252532 -0.389318132 

GOGL 01.12.2017 5.04 % 3.84 % -1.06 % 6.815886945 4.114852393 

GOGL 04.08.2017 5.06 % 15.91 % 10.82 % 9.765218237 7.855579402 

GOGL 08.04.2019 5.10 % 9.38 % 6.21 % 0.324434355 -0.876104919 

GOGL 30.04.2019 5.23 % 3.37 % -10.81 % 2.768515995 3.016513888 

GOGL 27.06.2017 5.42 % -9.98 % -12.38 % 1.649927179 1.797553251 

GOGL 01.08.2017 5.69 % 16.89 % 8.43 % -3.347022503 -3.623581428 
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GOGL 09.10.2019 5.79 % 0.44 % -7.50 % -1.201577288 -3.237953244 

GOGL 03.01.2018 5.93 % 2.95 % -4.09 % -0.729754546 1.894910463 

GOGL 03.12.2018 5.97 % 4.22 % 6.83 % 3.182844875 -0.587568637 

GOGL 01.07.2019 6.36 % 13.44 % 4.70 % 13.72008889 9.685120453 

GOGL 20.02.2017 6.40 % 14.01 % 9.46 % 4.383177358 2.871353842 

GOGL 10.04.2017 6.57 % -5.25 % -17.20 % -2.206068735 -4.195206015 

GOGL 31.05.2018 7.29 % -1.42 % -5.35 % 1.753770501 2.929632173 

GOGL 04.06.2019 7.53 % 1.88 % 3.36 % -1.661430008 -0.748310203 

GOGL 23.01.2017 7.56 % 4.27 % -9.01 % 1.111992321 -3.053201023 

GOGL 09.06.2017 12.55 % 12.02 % 2.23 % 2.095686392 5.58913305 

LSG 19.05.17 4.08 % 6.67 % 1.12 % 3.345553593 0.730465734 

LSG 22.02.18 4.38 % 5.54 % 0.70 % 2.460343406 0.322194718 

LSG 02.07.19 4.42 % 8.17 % 4.78 % 4.435138711 3.828202437 

LSG 19.12.18 4.51 % -8.45 % -12.60 % -4.351003846 -9.542137355 

LSG 07.10.19 4.80 % 14.73 % 8.41 % 8.111448171 4.309668198 

LSG 16.10.19 4.83 % 8.19 % 0.78 % 4.706051557 0.57326688 

LSG 01.10.18 4.91 % 4.15 % 0.27 % 1.663345242 0.111125823 

LSG 31.07.18 5.94 % -0.27 % -6.17 % -0.097233565 -2.741838527 

NEL 27.05.19 4.38 % -21.62 % -28.05 % -3.408630675 -4.094734746 

NHY 24.01.17 7.86 % 4.90 % -2.87 % 1.900490989 -1.981214464 

NAS 16.08.17 4.99 % 19.10 % 3.59 % 6.109177056 1.43872644 

MOWI 19.12.18 4.09 % -5.70 % -9.80 % -2.905960788 -6.118571166 

MOWI 23.02.18 4.20 % 4.20 % -1.10 % 2.643427963 -0.886030367 

SALM 02.08.18 4.02 % 3.39 % -5.96 % 1.11845294 -2.314161091 

SALM 02.07.19 4.41 % 16.56 % 13.01 % 7.358426747 6.130761659 

SALM 01.10.18 5.02 % 4.92 % 0.87 % 2.415876686 0.503345256 

SALM 31.07.18 5.96 % 3.60 % -2.09 % 1.211393438 -0.708900421 

SALM 13.08.19 6.72 % 5.69 % 0.19 % 1.950689213 0.071114412 

STB 25.01.17 4.78 % 6.01 % 3.41 % 4.659687478 3.869830388 

SUBC 04.01.19 4.28 % 4.91 % 4.31 % 4.120600707 3.484669652 

SUBC 05.04.17 4.28 % 1.75 % -0.76 % 1.2971208 -0.609152389 

SUBC 15.11.18 4.42 % -0.21 % -6.80 % -0.080233136 -3.780378168 

SUBC 16.09.19 4.54 % -3.46 % -6.76 % -2.826376839 -10.63239734 

SUBC 22.06.18 4.75 % 7.50 % 2.88 % 5.871790952 2.337899371 

SUBC 07.12.18 4.83 % -2.11 % -5.08 % -1.563850902 -3.909450862 

SUBC 03.12.18 5.27 % 0.33 % -2.81 % 0.197608246 -1.844468781 

SUBC 26.11.18 5.39 % 1.62 % 3.02 % 0.929030318 2.162669037 

SUBC 12.09.18 5.95 % 4.26 % 1.96 % 2.297763807 1.720976158 

TGS 10.03.17 4.13 % 0.33 % 0.55 % 0.279767589 0.840928107 

TGS 06.09.17 4.13 % 9.46 % 0.33 % 5.106744516 0.304176035 

TGS 22.06.18 4.15 % 7.84 % 5.45 % 5.865225321 3.581887457 
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TGS 29.06.18 4.20 % 7.56 % 2.13 % 4.393538166 1.234985482 

TGS 23.04.19 4.50 % 5.06 % 2.19 % -2.230048365 -2.059510279 

TGS 03.12.18 4.79 % -1.18 % -2.80 % -4.992279919 0.513098313 

TGS 08.01.19 4.87 % 9.77 % -0.40 % 5.327369984 4.396124599 

TGS 11.05.17 5.01 % 0.19 % -0.27 % 0.065781511 -0.14729636 

TGS 04.01.19 5.12 % 12.14 % 10.01 % 7.693169797 4.582556736 

TGS 07.01.19 5.40 % 11.16 % 4.09 % 5.943860734 6.241960028 

TGS 07.12.18 5.45 % -4.40 % -6.78 % -2.171124136 -3.357624276 

TOMRA 03.07.18 4.24 % -0.49 % -1.62 % -0.188959787 -0.670402495 

TOMRA 07.04.17 5.32 % 5.29 % -0.62 % 2.581815926 -0.410361852 

TOMRA 21.09.18 5.81 % 9.27 % 7.68 % 3.671783368 3.455187956 

TOMRA 28.03.18 9.33 % 4.79 % -7.62 % 1.471314939 -7.596820017 

TOMRA 28.05.18 11.80 % 14.06 % 2.07 % 3.864966881 1.23474387 

YARA 06.03.18 4.50 % -2.23 % -4.33 % -1.684267998 -5.937409338 

YARA 26.04.18 4.65 % 6.23 % 2.24 % 4.904512778 1.713547773 

AKER 29.08.19 3.98 % 10.64 % 5.94 % 12.61809352 7.097561575 

AKER 16.05.19 4.19 % -0.04 % -2.19 % -0.049138109 -2.692314318 

AKER 28.12.18 4.29 % 13.37 % 10.38 % 7.239945448 4.985801414 

AKER 05.09.19 4.71 % 5.42 % 4.22 % 4.208101671 2.841129382 

AKERBP 05.09.19 4.79 % 2.20 % 1.02 % 0.721448146 0.286265487 

AKERBP 19.08.19 5.22 % -1.54 % -1.71 % -1.155216231 -1.381006878 

BAKKA 26.04.18 4.05 % -5.27 % -7.34 % -3.239452866 -4.903456636 

BWO 18.01.19 4.22 % 3.00 % 2.50 % 1.985443599 1.696032343 

BWO 21.12.17 4.32 % 14.36 % 3.19 % 5.289117688 1.335889293 

BWO 05.02.19 4.76 % 8.69 % 3.90 % 4.358489794 2.18466172 

BWO 01.02.17 5.42 % -10.20 % -11.38 % -3.257868344 -4.057373346 

BWO 28.12.18 6.57 % 15.45 % 15.02 % 3.729713444 3.38390043 

BWO 19.08.19 7.00 % 6.21 % 3.27 % 3.088268738 1.698793975 

BWLPG 07.05.18 3.97 % 6.73 % 1.42 % -2.45969801 0.996897166 

BWLPG 01.04.19 3.99 % 31.82 % 22.30 % -5.748136816 -0.787656456 

BWLPG 03.12.18 4.14 % -8.28 % -9.64 % 3.846770803 0.244783087 

BWLPG 27.12.17 4.83 % -9.55 % -11.23 % 7.187756689 0.853536935 

BWLPG 28.12.18 5.37 % -6.49 % -6.35 % -3.353564689 -1.473499497 

BWLPG 04.01.19 7.53 % -8.24 % -10.21 % -2.9190665 -3.42477054 

BWLPG 04.10.19 7.75 % 12.29 % 5.66 % 2.265638237 1.219761595 

BWLPG 19.08.19 8.26 % 6.94 % 3.81 % -2.198094403 1.043109872 

BWLPG 18.01.19 8.36 % 0.92 % -1.41 % -1.900206814 -2.209153581 

DNO 04.10.2019 4.15 % -0.25 % -2.98 % -0.202231122 -2.386078175 

DNO 19.10.2018 4.38 % 0.30 % 0.37 % 0.120740424 0.149917599 

DNO 21.02.2017 6.03 % -0.49 % -0.41 % -0.161466216 -0.131680728 

DNO 19.08.2019 6.23 % -1.37 % 2.26 % -0.491634154 1.022099355 
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DNO 05.09.2019 7.40 % 11.10 % 7.38 % 3.869860182 2.392927675 

FRO 08.08.2019 4.02 % 14.79 % 10.21 % 4.497151774 2.621688251 

FRO 29.10.2018 4.07 % 0.17 % -11.56 % 0.047185192 -6.678185126 

FRO 15.02.2019 4.10 % 4.69 % 1.88 % 1.870715388 0.848559943 

FRO 05.02.2019 5.62 % 9.83 % 9.19 % 2.478654827 2.060129133 

FRO 16.08.2019 7.50 % 15.89 % 14.82 % 4.881049063 4.677250047 

FRO 04.10.2019 8.25 % 11.00 % 1.64 % 2.27688925 0.300883263 

GOGL 04.10.2019 4.06 % 2.45 % 3.20 % -4.206247148 -1.827123426 

GOGL 28.12.2018 4.28 % 3.87 % -0.59 % 1.952178903 0.531306742 

GOGL 11.12.2018 4.80 % -1.99 % -4.86 % -2.211407193 -1.476822398 

GOGL 10.04.2018 5.87 % 2.62 % 3.28 % -2.332351131 0.422545787 

GOGL 24.10.2019 5.93 % -6.26 % -10.54 % 1.060844274 2.589706981 

GOGL 01.02.2017 5.94 % 4.04 % 2.92 % 1.330331078 1.019380393 

GOGL 04.01.2019 8.07 % -2.50 % -3.11 % 1.479271108 -0.229280637 

LSG 05.05.17 4.44 % 6.38 % 3.82 % 3.00874023 1.791184033 

LSG 16.08.19 4.54 % -2.18 % -4.69 % -0.993649208 -2.372839215 

NEL 28.12.18 4.63 % 4.09 % 4.49 % 1.454161527 1.421926631 

NEL 04.11.19 4.93 % 2.25 % -1.77 % 0.739366258 -0.53111355 

NHY 19.05.17 4.00 % -4.09 % -3.12 % -2.838963853 -2.5380411 

NHY 30.08.19 4.08 % 14.47 % 13.68 % 9.413961225 10.95725686 

NHY 03.07.17 4.13 % 3.43 % 0.94 % 2.102133392 0.538099356 

NHY 05.09.19 4.28 % 7.16 % 4.88 % 3.844911473 2.232092949 

NHY 04.11.19 4.28 % 2.29 % -2.92 % 1.367371956 -2.510437694 

NHY 18/04/18 4.45 % -2.45 % -6.82 % -1.043810416 -3.123960402 

NAS 20.08.18 4.06 % -1.24 % -2.78 % -0.987417906 -2.365463025 

NAS 29.08.19 6.49 % -4.52 % -24.80 % -0.576139834 -5.009447242 

MOWI 05.05.17 5.26 % 4.40 % 0.48 % 2.306041526 0.301252068 

SALM 18.04.18 3.99 % 1.25 % -3.08 % 0.436425022 -0.953317413 

SALM 16.08.19 4.19 % -1.00 % -5.11 % 2.514246257 0.085102155 

SALM 05.05.17 4.24 % 10.63 % 6.52 % 5.248111964 3.019277752 

SALM 29.11.18 4.27 % -3.07 % -5.90 % -1.641378321 -3.488931928 

SALM 03.06.19 4.47 % -6.16 % -5.97 % -2.704500089 -2.880638986 

SCHA 28.12.18 4.32 % 4.71 % 2.18 % 3.312739233 1.420572777 

STB 05.09.19 4.01 % 7.13 % 4.46 % 6.832291726 4.168607121 

STB 27.09.17 4.13 % 5.65 % 3.22 % 3.741066561 3.383210552 

STB 21.09.17 4.63 % 4.75 % 2.47 % 2.522688161 1.398268474 

SUBC 18.12.17 4.04 % 2.44 % 0.03 % 2.752388488 0.050317437 

SUBC 12.07.17 4.27 % -0.28 % -0.24 % -0.271571253 -0.218573967 

SUBC 12.02.19 4.39 % 1.02 % -2.48 % 0.752041453 -1.935338105 

SUBC 31.10.18 4.62 % -4.02 % -3.96 % -2.379905383 -2.031269663 

SUBC 05.04.18 4.75 % 6.20 % 4.05 % 2.800378807 1.748471979 
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SUBC 05.09.19 4.81 % 9.20 % 7.84 % 4.491087861 3.302842654 

SUBC 28.12.18 5.09 % 11.49 % 4.27 % 8.417134095 4.085139292 

SUBC 42760 5.69 % 3.00 % 1.24 % 1.978095595 1.49826522 

TGS 15.02.19 4.37 % -7.31 % -7.58 % 5.896644179 -0.230068858 

TGS 25.09.18 4.39 % 3.25 % 2.74 % 3.446189891 3.140453459 

TGS 12.07.17 4.40 % -4.79 % -1.84 % -3.260818395 -1.714272505 

TGS 05.04.18 4.43 % 17.34 % 17.85 % 4.030250097 3.7231106 

TGS 26.04.18 4.55 % 1.35 % 0.14 % 1.809703849 0.185889898 

TGS 07.10.19 4.86 % 0.74 % -0.81 % 2.81594379 2.752968127 

TGS 28.12.18 4.92 % 15.34 % 10.83 % 2.23154483 2.460211801 

TGS 06.03.18 5.15 % 3.99 % 0.63 % 3.19093793 0.520737038 

TGS 31.10.18 6.27 % -6.69 % -7.40 % -2.523382907 -1.364603518 

TOMR 12.12.18 4.41 % -11.40 % -11.75 % -6.34943215 -8.860892251 

TOMR 27.10.17 4.48 % 6.58 % 2.13 % 3.190900524 1.1326048 

TOMR 28.12.18 4.51 % -0.34 % 0.87 % -5.733933787 -7.451533725 

YAR 04.01.19 7.01 % 1.23 % -1.19 % 0.748036344 -1.087805775 

AKER 18.07.19 -6.03 % -4.44 % -0.12 % -2.370336308 -0.084867513 

AKER 26.04.19 -5.24 % -19.08 % -11.80 % -10.07968227 -6.697682867 

AKER 02.05.19 -4.66 % -13.70 % -7.47 % -8.502447526 -10.09297524 

AKERBP 26.04.19 -6.15 % -16.23 % -8.20 % -6.703847673 -3.767758366 

AKERBP 13.07.18 -5.57 % -12.02 % -9.66 % -7.906454435 -9.460572968 

BAKKA 19.02.19 -8.41 % -2.78 % 2.44 % -0.730355612 0.838029514 

BAKKA 06.11.18 -7.00 % -11.20 % -8.77 % -3.630664413 -3.640271302 

BAKKA 06.05.19 -3.97 % 1.92 % 2.91 % 1.218745386 2.718553716 

BWO 05.11.19 -9.03 % -6.48 % -0.99 % -1.879143823 -0.515600649 

BWO 19.02.19 -8.28 % -13.53 % -10.91 % -4.472552553 -6.475089473 

BWO 20.11.18 -7.46 % -28.60 % -21.95 % -8.425661928 -7.309753058 

BWO 10.12.18 -7.03 % -2.05 % 0.09 % -0.66589897 0.026646653 

BWO 22.02.18 -6.32 % 18.59 % 21.38 % 3.741270762 4.495250915 

BWO 31.10.19 -5.85 % -8.35 % -8.56 % -2.204061026 -2.208912204 

BWO 23.11.18 -5.60 % -21.62 % -7.03 % -7.322545631 -2.797338852 

BWO 26.05.17 -5.31 % -3.59 % 5.06 % -0.93110841 1.361505602 

BWO 29.05.19 -4.16 % 0.97 % -1.37 % 0.349410046 -0.508001809 

BWLPG 28.02.19 -9.22 % -22.75 % -7.83 % -4.950985971 -6.782758028 

BWLPG 20.12.18 -5.32 % -4.21 % -1.87 % -6.952428673 -5.154197921 

BWLPG 12.12.19 -4.78 % -10.65 % -7.05 % -4.354093266 -5.690954948 

BWLPG 06.02.17 -4.71 % -10.00 % 2.63 % -2.959167234 0.885393966 

BWLPG 06.02.18 -4.49 % -5.67 % -6.98 % 4.053310994 0.071352215 

BWLPG 03.01.17 -4.44 % -2.29 % 4.82 % -2.99264228 -3.485722877 

BWLPG 11.10.18 -4.03 % 12.75 % 14.21 % 3.356927885 2.937127173 

DNB 12.07.18 -4.03 % 1.40 % 3.68 % 1.099004847 6.757196864 
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DNO 08.02.2018 -9.56 % 4.40 % 9.55 % 1.020603601 2.794121796 

DNO 09.05.2019 -7.50 % -16.72 % -4.11 % -5.771643858 -1.859224613 

DNO 31.10.2019 -6.84 % -4.71 % -0.40 % -1.878928089 -0.180283232 

DNO 08.05.2019 -6.44 % -15.82 % -8.81 % -5.364430706 -3.311530068 

DNO 30.01.2017 -5.21 % -4.28 % -2.54 % -3.45922379 -2.058027466 

DNO 10.12.2018 -4.98 % -4.17 % -5.95 % -2.970771198 -4.514230067 

DNO 20.12.2018 -4.26 % 2.42 % 5.76 % 1.2228192 2.896318933 

EQNR 25.07.19 -3.96 % -1.16 % 0.87 % -0.89313756 0.722055145 

FRO 30.08.2017 -5.12 % 2.85 % 7.14 % 0.756582717 2.032897633 

FRO 28.06.2018 -4.53 % -11.62 % -7.34 % -4.190968156 -3.20232541 

FRO 30.05.2017 -4.33 % -4.99 % 3.45 % -1.660557449 1.640891439 

GJF 13.07.18 -10.31 % -5.44 % 4.09 % -1.751683225 5.002589231 

GJF 14.07.17 -6.82 % -9.43 % -2.30 % -4.41980034 -3.131900607 

GJF 25.04.18 -6.66 % -6.03 % -2.02 % -3.241695646 -2.429442167 

GJF 26.01.18 -6.64 % -11.42 % -4.77 % -5.548798552 -4.282995474 

GJF 09.02.17 -5.53 % -4.71 % -1.35 % -2.890061011 -3.36166703 

GJF 23.10.19 -5.37 % -6.54 % -2.19 % -4.208608384 -5.52479693 

GOGL 04.05.2017 -9.96 % -38.41 % -16.64 % -9.423875229 -7.21737975 

GOGL 20.11.2018 -6.84 % 7.57 % 7.14 % 2.847470285 3.75529532 

GOGL 25.09.2017 -6.32 % -9.50 % 2.71 % 3.544788338 3.444725905 

GOGL 08.06.2017 -4.74 % 9.20 % 14.91 % -0.017010615 1.337713684 

GOGL 17.08.2017 -4.32 % 11.98 % 9.04 % 4.47726269 2.317565636 

GOGL 19.02.2019 -4.22 % -9.13 % -3.37 % -6.025519907 3.136284593 

LSG 15.11.19 -14.76 % -6.55 % 7.02 % -1.360550797 4.415472707 

LSG 14.05.19 -7.91 % 4.75 % 12.38 % 1.37485763 5.571251565 

LSG 26.02.19 -6.20 % -2.23 % 3.93 % -0.904024403 2.307165256 

LSG 09.11.17 -5.13 % -1.20 % 2.41 % -0.588243841 1.391378894 

LSG 21.08.19 -4.10 % -7.74 % -1.43 % -4.3945611 -1.446329424 

NEL 11.06.19 -18.30 % -21.89 % -3.00 % -2.45649968 -0.444925662 

NEL 06.03.17 -16.07 % -28.67 % -9.60 % -5.207216028 -2.490583032 

NEL 04.06.19 -15.06 % -37.53 % -17.42 % -3.836340841 -1.663743704 

NEL 12.06.19 -10.94 % -13.73 % 6.60 % -1.57021771 1.141262912 

NEL 12.06.17 -10.16 % 18.59 % 34.72 % 1.602040392 2.781567871 

NEL 14.12.17 -8.60 % -7.04 % -3.07 % -2.089257439 -1.734080876 

NEL 29.06.18 -8.02 % 18.62 % 4.96 % 2.63760184 2.552919303 

NEL 01.11.18 -6.99 % -2.91 % 5.24 % -0.884784959 1.948572366 

NEL 31.01.19 -5.88 % -18.45 % -10.45 % -6.437326541 -3.781596912 

NEL 19.02.19 -5.34 % -6.41 % 4.82 % -1.955943417 1.647448802 

NEL 07.03.17 -4.26 % -26.15 % -4.30 % -4.676176504 -1.186360833 

NHY 03.10.18 -11.85 % -5.44 % 5.78 % -1.279735492 2.122250311 

NHY 28.04.17 -5.04 % -16.04 % -7.61 % -9.083909678 -6.027326144 
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NHY 43503 -5.58 % -13.20 % -5.65 % -6.581755326 -3.225747803 

NAS 13.07.17 -14.82 % -16.78 % -1.98 % -3.282246156 -0.791128867 

NAS 29.01.19 -14.60 % -18.99 % -6.86 % -2.741333604 -1.128942937 

NAS 11.07.19 -12.61 % 12.58 % 22.97 % 2.199496929 5.710441202 

NAS 06.02.18 -10.96 % -23.90 % -19.80 % -5.560683241 -5.09717508 

NAS 04.05.18 -9.98 % -27.24 % -14.36 % -6.26099398 -3.511118063 

NAS 06.07.17 -7.75 % -25.57 % -19.49 % -4.807637311 -3.372285933 

NAS 06.06.19 -6.89 % 15.46 % 11.32 % 3.312935549 2.564247999 

NAS 11.03.19 -6.38 % -23.56 % -15.16 % -6.610396629 -3.976164445 

NAS 16.02.17 -6.33 % -4.04 % 1.50 % -1.273388386 0.493543624 

NAS 06.11.17 -5.62 % -14.89 % -7.05 % -4.014716138 -1.744824199 

NAS 06.11.19 -11.64 % -13.34 % -1.81 % -3.267216518 -1.034837066 

NAS 25.06.18 -5.20 % -15.39 % -9.35 % -8.645317151 -6.070087184 

NAS 06.08.19 -5.15 % -12.74 % -17.11 % -3.048361205 -8.50906671 

NAS 04.10.18 -5.02 % -19.37 % -10.88 % -5.19370361 -2.575650396 

NAS 15.02.18 -4.96 % -14.24 % -5.87 % -4.172680964 -1.748652731 

NAS 27.12.18 -4.84 % -12.73 % -8.91 % -5.879940405 -3.604974515 

NAS 07.02.19 -11.87 % -31.78 % -19.65 % -7.934480675 -7.56207066 

NAS 18.02.19 -4.46 % 1.54 % 14.49 % 0.285512577 2.651210528 

NAS 06.02.17 -4.16 % 0.24 % 3.92 % 0.08059907 1.247651192 

NAS 15.05.19 -4.01 % -1.53 % 3.92 % -0.3315274 0.743999579 

NAS 22.02.19 -4.00 % 27.15 % 21.23 % 5.416983735 5.979272963 

MOWI 15.02.17 -4.87 % -0.57 % 3.57 % -0.378455531 5.95134926 

MOWI 29.03.19 -4.42 % -5.60 % -4.20 % -3.26458373 -3.577565683 

ORK 13.07.18 -10.16 % -2.31 % 5.27 % -0.756787444 8.28415047 

ORK 25.04.18 -7.74 % -10.19 % -2.50 % -4.605298573 -2.166200012 

ORK 09.02.17 -5.59 % -2.37 % 0.11 % -1.186397954 0.106728791 

SALM 15.02.17 -5.31 % -8.01 % -1.72 % -4.616227023 -1.28710828 

SALM 22.05.19 -4.61 % 3.73 % 8.72 % 0.904867827 1.931450183 

SALM 20.02.19 -4.34 % -5.94 % -0.27 % -3.238550173 -0.172227936 

SALM 16.05.18 -4.26 % -12.59 % -4.11 % -4.824505661 -1.63837806 

SALM 10.05.17 -4.08 % 8.72 % 8.86 % 4.437865083 6.559236936 

SCHA 22.11.17 -6.73 % -7.83 % -1.69 % -3.43258347 -1.580526202 

SCHA 03.05.18 -5.37 % -0.13 % 0.97 % -0.058912369 0.629740177 

SCHA 15.05.19 -5.37 % 0.93 % 4.95 % 0.35579506 2.764500424 

SCHA 08.02.18 -4.73 % -13.60 % -8.68 % -5.912264719 -3.695380738 

STB 21.02.18 -4.23 % -2.71 % 0.82 % -1.352112159 0.481243942 

STB 12.07.18 -3.99 % -5.63 % -1.43 % -4.647722675 -2.248473692 

SUBC 09.11.17 -5.73 % -8.35 % -3.76 % -4.589354446 -2.049633315 

TEL 16.07.19 -4.25 % -2.49 % 1.61 % -1.559597043 1.421433227 

TEL 24.04.18 -4.22 % 2.26 % 3.39 % 1.032717559 1.836612842 



 

 
146 

TEL 30.01.19 -4.16 % -3.74 % -0.38 % -2.454580434 -0.421110297 

TGS 01.11.18 -9.83 % -7.56 % 0.80 % -2.161774708 -4.784335127 

TGS 10.05.17 -6.00 % -0.86 % 3.15 % -0.29632405 1.222927499 

TGS 25.07.19 -5.83 % -4.77 % -0.76 % 2.817149369 1.209126228 

TGS 02.02.17 -5.62 % -5.65 % -0.38 % -2.953953324 -0.284081386 

TGS 03.08.17 -5.37 % 0.51 % 1.79 % 0.223676117 1.271667534 

TGS 07.08.19 -4.10 % 0.66 % 2.00 % -2.356267087 -0.346246234 

TOM 25.04.18 -4.66 % 0.11 % 2.54 % 0.050854363 1.326761249 

YAR 09.02.17 -6.74 % -7.05 % -0.55 % -3.232503801 -0.49684339 

YAR 18.10.18 -5.35 % -8.23 % -3.38 % -5.80316302 -3.722544455 

YAR 18.10.19 -4.13 % -8.64 % -3.03 % -4.427934129 -1.66665354 

YAR 26.04.17 -4.05 % -5.34 % -2.05 % -3.075492035 -1.449532997 

AKER 03.10.19 -4.11 % -2.46 % -4.72 % -2.571590466 -5.348626345 

AKERBP 31.01.17 -4.89 % 4.40 % 6.65 % 1.929126882 3.167967856 

BAKKA 14.12.17 -5.11 % 4.08 % 6.75 % 1.820285159 4.02185081 

BAKKA 10.08.18 -5.07 % -7.75 % -3.94 % -3.200093338 -1.678240839 

BAKKA 24.10.17 -4.69 % -12.48 % -7.33 % -6.546190261 -4.69606284 

BAKKA 31.03.17 -4.22 % -4.26 % 1.56 % -2.182979861 0.862367687 

BWO 09.01.18 -8.73 % -1.93 % 9.52 % -0.453049377 3.335500001 

BWO 27.11.17 -7.19 % -4.11 % 2.36 % -1.386849053 0.905711307 

BWO 03.09.18 -7.02 % 19.38 % 7.35 % 3.330841724 3.300081948 

BWO 22.11.18 -6.84 % -25.99 % -11.63 % -8.5842693 -4.120301204 

BWO 22.05.18 -6.09 % -13.78 % -6.96 % -4.742396831 -2.831199081 

BWO 24.05.17 -5.48 % 1.78 % 5.25 % 0.461198065 1.409499424 

BWO 04.06.18 -5.07 % -11.34 % -5.64 % -3.795496431 -2.000778648 

BWLPG 24.04.18 -9.36 % -7.52 % 3.51 % -5.020572311 -1.605256064 

BWLPG 06.06.17 -8.35 % -21.23 % -11.02 % -2.286784108 -3.577470211 

BWLPG 02.02.17 -7.80 % -16.27 % -4.95 % -3.883705654 -1.391736886 

BWLPG 11.04.18 -7.68 % -18.34 % -3.85 % 1.870871777 -2.251214185 

BWLPG 21.06.19 -6.00 % 1.66 % -4.76 % 0.764602941 -3.473912005 

BWLPG 29.04.19 -5.63 % -8.05 % -5.22 % -1.4513122 -3.440551615 

BWLPG 30.01.17 -5.48 % -24.21 % -18.30 % -6.257725378 -4.026727334 

BWLPG 03.12.19 -5.44 % -17.66 % -11.57 % 0.656151732 -3.756145194 

BWLPG 01.03.19 -5.04 % -20.40 % -3.18 % -6.876248393 -3.4370238 

BWLPG 01.02.17 -4.76 % -21.74 % -13.57 % -5.526269705 -3.762005145 

BWLPG 23.10.18 -4.49 % 5.57 % 3.57 % 5.619554176 5.718181278 

BWLPG 23.10.17 -4.33 % -16.78 % -9.86 % 0.384428828 -1.169391473 

DNB 29.11.19 -6.44 % -6.10 % -0.86 % -3.385220794 -1.047514514 

DNO 02.10.2017 -8.88 % -17.66 % -1.31 % -4.025194081 -0.337110262 

DNO 17.08.2018 -6.81 % -17.78 % -11.72 % -6.251790665 -6.783753879 

DNO 05.12.2017 -5.25 % -8.38 % -3.56 % -1.774391749 -0.736141812 
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DNO 26.05.2017 -5.23 % -1.39 % 1.24 % -0.834307506 0.811573112 

DNO 18.04.2017 -5.06 % -0.79 % -1.69 % -0.4821283 -1.194053991 

DNO 10.10.2017 -4.67 % -1.24 % -0.37 % -0.362259802 -0.111451237 

DNO 28.08.2018 -4.22 % -10.65 % -4.95 % -6.494371512 -4.621006332 

DNO 25.02.2019 -4.05 % -9.82 % -1.22 % -5.413795341 -1.034225088 

FRO 30.11.2018 -7.39 % -8.83 % -8.07 % -2.05739407 -2.68745882 

FRO 23.11.2017 -7.05 % -9.43 % -0.51 % -3.601209082 -0.242929754 

FRO 25.04.2018 -6.10 % -5.63 % -2.25 % -2.363050004 -0.884364057 

FRO 06.11.2019 -5.64 % -2.05 % 6.23 % -0.590444883 1.939912177 

FRO 15.10.2019 -5.09 % -12.36 % -13.29 % -3.357521344 -5.435135066 

FRO 14.06.2017 -4.65 % 5.85 % 6.74 % 2.513283968 3.28970396 

FRO 06.04.2018 -4.37 % 2.07 % 3.24 % 0.871433577 1.462494821 

FRO 25.10.2019 -4.32 % -14.32 % -10.42 % -5.898181935 -4.20979873 

GOGL 28.01.2019 -12.50 % -11.80 % -4.38 % -3.570284772 -3.271622833 

GOGL 30.01.2019 -8.71 % -11.89 % 6.05 % -2.534284821 -1.705140308 

GOGL 03.12.2019 -5.11 % -4.77 % -5.26 % -7.094165019 -6.659651988 

GOGL 27.01.2017 -4.17 % -8.71 % -3.18 % -3.380841304 -1.219421551 

LSG 14.12.17 -5.41 % -4.18 % -1.64 % -2.056712188 -1.372750986 

LSG 17.04.18 -4.19 % 4.56 % 6.14 % 2.529156822 6.901673324 

LSG 10.08.18 -4.10 % -8.76 % -6.24 % -4.603042243 -3.310054156 

NEL 19.11.19 -6.96 % -5.75 % -1.69 % -2.132139076 -1.06139834 

NEL 09.07.19 -6.43 % -10.59 % 1.91 % -3.060219749 0.681558534 

NEL 03.12.19 -5.33 % -4.55 % -10.67 % -1.976904008 -5.017504852 

NEL 15.08.19 -5.31 % -13.44 % -0.99 % -3.912665491 -0.294620858 

NEL 05.08.19 -4.93 % -11.02 % -10.93 % -4.592042577 -4.005746413 

NEL 14.10.19 -4.52 % -5.07 % -3.34 % -2.108881419 -1.301889183 

NEL 02.12.19 -4.10 % -5.13 % -9.24 % -2.208600705 -3.562703763 

NHY 09.11.17 -4.09 % -8.76 % -3.61 % -8.36615352 -4.726413948 

NHY 30.11.17 -4.48 % -9.15 % -2.16 % -5.40866271 -1.722876802 

NHY 08.02.19 -5.70 % -11.67 % -0.88 % -5.515732494 -0.699571636 

NHY 18.05.17 -6.32 % -2.87 % -0.89 % -1.952223072 -0.633307835 

NAS 24.01.19 -21.48 % -27.50 % -10.00 % -3.200487158 -1.390802867 

NAS 20.03.19 -9.75 % -23.99 % -16.18 % -5.44545648 -3.732235801 

NAS 03.09.19 -7.91 % -3.77 % 13.19 % -0.590583744 2.094224981 

NAS 18.05.18 -7.43 % -14.71 % 0.57 % -3.374838489 0.142080772 

NAS 23.08.19 -6.96 % -6.01 % 2.72 % -0.821743642 0.322583998 

NAS 14.02.19 -6.79 % -2.36 % 5.46 % -0.414988651 0.892382076 

NAS 17.02.17 -6.54 % -6.01 % 5.56 % -1.878651532 2.693545283 

NAS 23.04.18 -6.20 % -16.34 % -6.84 % -2.569693402 -0.946102482 

NAS 16.10.18 -5.87 % 17.22 % 21.63 % 2.534471641 2.842621314 

NAS 18.10.18 -5.75 % 12.08 % 16.38 % 1.749596496 2.310499387 
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NAS 19.11.18 -5.66 % -0.61 % 6.46 % -0.187981433 2.340796536 

NAS 21.03.19 -5.32 % -21.53 % -10.29 % -4.830995799 -2.461770672 

NAS 20.12.18 -4.96 % -10.44 % -4.68 % -4.903561309 -2.152526552 

NAS 16.02.18 -4.89 % -13.33 % 2.25 % -3.900843118 0.913768484 

NAS 08.10.18 -4.87 % -15.30 % -2.57 % -3.258949397 -0.502196425 

NAS 12.11.18 -4.85 % -4.75 % -2.47 % -1.541437834 -0.76466137 

NAS 20.06.18 -4.72 % -0.11 % -11.99 % -0.023387944 -5.891785112 

NAS 11.05.17 -4.68 % -6.84 % -4.55 % -2.98745528 -3.831163225 

NAS 18.07.19 -4.59 % -1.01 % -5.35 % -0.332732939 -2.138453401 

NAS 09.05.19 -4.50 % 8.79 % 4.64 % 1.944046374 0.9031289 

NAS 13.11.17 -4.46 % 2.03 % 6.51 % 0.807620235 2.767741528 

NAS 14.02.18 -4.35 % -21.04 % -14.79 % -6.274436869 -3.973566321 

NAS 08.02.19 -4.31 % -14.77 % -6.36 % -2.475448644 -1.095919183 

NAS 09.09.19 -4.25 % 11.94 % 13.73 % 2.054633869 2.509994897 

NAS 12.08.19 -4.20 % -13.27 % -9.34 % -4.977178694 -3.220824651 

NAS 09.05.18 -4.14 % -8.04 % -8.58 % -1.667927955 -1.684662604 

NAS 26.09.17 -4.13 % 6.55 % 1.67 % 2.145241688 0.696482758 

NAS 07.06.17 -4.05 % 1.88 % 2.84 % 0.725494638 1.115693049 

MOWI 27.12.18 -4.94 % -8.30 % -5.60 % -4.528302555 -3.025727348 

ORK 06.04.18 -4.20 % -5.99 % -1.34 % -4.73511214 -2.039220131 

SALM 15.11.19 -6.54 % -5.10 % 1.52 % -0.421363122 -3.119732895 

SALM 05.01.17 -5.48 % -8.82 % -1.79 % -3.80609478 -0.974633914 

SCHA 15.05.17 -5.56 % -9.08 % -9.58 % -2.729305395 -5.41732776 

SCHA 16.05.17 -4.22 % -9.40 % -5.78 % -2.826228243 -5.21987762 

SCHA 14.11.17 -4.06 % -12.00 % -7.43 % -4.731170621 -2.629116916 

SUBC 28.03.18 -4.84 % -1.82 % 7.58 % -0.631547822 3.041148983 

SUBC 10.11.17 -4.56 % -8.10 % 0.71 % -4.439048733 0.580823061 

SUBC 22.06.17 -4.38 % 2.29 % 4.56 % 1.008244734 3.860689992 

TGS 14.08.19 -6.60 % 3.40 % 3.58 % 0.346617391 0.974857065 

TGS 07.12.17 -4.83 % -7.67 % -2.98 % -5.792476631 -4.038348007 

TOMRA 09.10.19 -3.99 % -0.08 % 9.96 % -0.023406228 2.938122048 

YARA 18.04.17 -6.76 % -7.41 % -5.07 % -2.996314836 -2.809904993 

YARA 14.11.19 -4.38 % -0.84 % 1.94 % -0.513892654 1.81273801 

AKER 20.11.18 -6.60 % -10.41 % -3.27 % -7.167394891 -2.983244744 

AKER 15.06.17 -6.10 % -2.25 % 2.60 % -1.351175962 3.055717513 

AKER 09.11.18 -4.93 % -16.68 % -10.44 % -7.951259479 -5.532627339 

AKER 19.11.18 -4.68 % -10.63 % -4.77 % -7.245680068 -3.437125217 

AKER 08.06.17 -4.22 % -7.11 % -3.19 % -3.873840917 -1.692000186 

AKER 02.02.17 -4.14 % -5.60 % -2.32 % -5.751847189 -3.739914522 

AKER 15.06.18 -4.10 % 3.25 % 5.68 % 1.882182795 4.910011344 

AKERBP 20.11.18 -6.60 % 0.66 % 4.42 % 0.425105425 2.847268595 
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AKERBP 17.09.19 -6.27 % 0.18 % -2.40 % 0.065011905 -2.209583885 

AKERBP 02.05.19 -5.59 % -5.37 % 0.88 % -2.248355282 0.406251466 

AKERBP 12.06.19 -5.16 % 4.77 % 7.53 % 2.814838135 4.887039099 

AKERBP 23.11.18 -5.09 % 9.18 % 8.90 % 5.101509813 5.140551039 

AKERBP 30.01.18 -5.01 % -10.58 % -7.03 % -7.618838983 -6.108529313 

AKERBP 15.06.17 -4.71 % -1.75 % 0.72 % -0.897524286 0.326712843 

AKERBP 20.06.17 -4.47 % -1.52 % 4.20 % -0.772055494 2.548818432 

AKERBP 11.09.18 -4.36 % -0.96 % 2.98 % -0.501044809 1.863515174 

AKERBP 28.01.19 -4.24 % 0.77 % 0.66 % 0.490637477 0.429765714 

AKERBP 14.08.19 -4.10 % 0.98 % -1.77 % 0.798146074 -1.385503845 

AKERBP 11.10.18 -4.00 % -2.46 % -3.03 % -1.554986986 -1.86317434 

AKERBP 08.06.17 -3.95 % -9.04 % -8.12 % -5.012295004 -4.421320487 

BAKKA 15.03.19 -4.94 % -10.79 % -4.00 % -6.303325482 -3.001119925 

BAKKA 03.08.18 -4.70 % -7.71 % -5.85 % -3.149911994 -2.826456574 

BAKKA 09.09.19 -4.60 % -9.65 % -4.14 % -5.365203853 -2.837474659 

BAKKA 13.11.19 -4.31 % -5.90 % -0.84 % -3.052368851 -0.459835046 

BAKKA 05.01.17 -4.24 % -5.36 % -0.18 % -2.327995528 -0.086845048 

BAKKA 09.11.17 -4.22 % -6.17 % -3.88 % -2.93646431 -2.037290016 

BWO 19.11.18 -6.67 % -23.52 % -20.58 % -6.994711285 -6.81128748 

BWO 03.10.19 -6.59 % 11.27 % 11.53 % 3.436606617 5.148419284 

BWO 18.07.19 -6.50 % -3.43 % 1.60 % -1.495644302 0.958632965 

BWO 07.01.19 -6.37 % 15.97 % 15.42 % 3.959857654 4.189875751 

BWO 07.08.19 -5.44 % -8.05 % -1.84 % -3.372059063 -0.760485543 

BWO 08.02.17 -5.22 % -14.55 % -5.22 % -6.014731644 -2.162554039 

BWO 10.10.18 -5.02 % -15.13 % -12.37 % -6.08273227 -6.415193464 

BWO 14.08.19 -4.99 % 6.22 % 9.18 % 2.989012625 4.74143943 

BWO 08.06.17 -4.98 % 0.59 % 7.95 % 0.235167442 3.568804679 

BWO 12.06.19 -4.95 % -7.78 % -10.60 % -3.036441621 -7.566589838 

BWO 13.11.18 -4.85 % -25.14 % -20.32 % -7.413024467 -5.704430049 

BWO 30.11.18 -4.75 % -7.56 % -1.56 % -2.278182721 -0.464770241 

BWO 05.06.18 -4.55 % -16.00 % -3.92 % -5.628221901 -1.491092304 

BWO 09.03.17 -4.51 % -8.68 % -7.21 % -3.998974163 -5.261504852 

BWO 17.09.19 -4.44 % -7.22 % -6.19 % -5.070555788 -5.392601294 

BWO 15.11.17 -4.41 % -6.66 % -4.61 % -2.55246393 -1.850880752 

BWO 09.11.18 -4.37 % -19.62 % -11.87 % -6.425994959 -3.356713983 

BWO 09.01.17 -4.20 % -10.07 % -5.81 % -5.231112705 -2.696890582 

BWO 07.05.19 -4.06 % -2.78 % -1.14 % -1.664877067 -0.828687411 

BWO 24.05.18 -4.04 % -22.92 % -13.55 % -7.678795712 -4.426426926 

BWO 16.02.17 -4.00 % 3.60 % 8.46 % 1.10867886 2.460018046 

BWLPG 08.02.17 -5.83 % 0.01 % 5.39 % 0.003284896 2.591483468 

BWLPG 08.06.17 -4.73 % -9.92 % 5.47 % -4.912416917 -2.871969248 
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DNO 13.11.2018 -10.33 % -10.18 % -3.17 % -3.238235593 -1.687562258 

DNO 14.08.2019 -7.26 % -5.20 % -2.97 % -1.787636284 -0.904694395 

DNO 25.05.2018 -6.18 % -8.91 % -2.23 % -4.246418443 -1.118271089 

DNO 11.10.2018 -5.85 % 3.60 % 2.52 % 1.585659428 1.063261445 

DNO 30.01.2018 -5.65 % -9.85 % -5.44 % -2.661071771 -1.354910239 

DNO 30.10.2017 -5.53 % 1.99 % 7.10 % 0.607002744 2.877907725 

DNO 16.10.2017 -5.39 % -6.39 % -0.83 % -2.092257018 -0.284789324 

DNO 25.09.2019 -5.29 % 0.32 % 1.63 % 0.238923224 1.462298299 

DNO 07.08.2019 -4.99 % -10.57 % -7.72 % -4.212803795 -2.823502658 

DNO 20.11.2018 -4.96 % 3.31 % 3.72 % 1.653302405 1.807430345 

DNO 08.06.2017 -4.93 % -3.57 % -1.41 % -2.437478579 -1.138869314 

DNO 17.09.2019 -4.89 % 3.69 % -0.06 % 1.61339622 -0.035951676 

DNO 01.08.2019 -4.80 % -8.29 % -3.22 % -3.986278864 -2.213963432 

DNO 15.06.2018 -4.70 % 1.64 % 6.66 % 0.717456226 3.419430289 

DNO 15.11.2017 -4.62 % -7.79 % -0.01 % -3.065300134 -0.003485142 

DNO 18.07.2018 -4.43 % -3.90 % -1.81 % -1.78456 -1.579907087 

DNO 13.11.2017 -4.36 % -4.46 % -1.29 % -1.642298924 -0.489725715 

DNO 22.03.2017 -4.31 % 6.42 % 7.15 % 3.876911538 4.043180844 

DNO 03.12.2019 -4.28 % 2.95 % 3.90 % 1.44768271 1.898003183 

DNO 23.11.2018 -4.18 % 8.47 % 10.16 % 4.170750061 5.338195538 

DNO 04.12.2017 -4.15 % -7.44 % -7.35 % -1.582233424 -1.453574105 

DNO 08.10.2018 -4.00 % 1.17 % 4.04 % 0.525414662 1.690701734 

EQNR 23.05.19 -5.41 % -5.11 % -1.38 % -4.607295872 -1.57637613 

EQNR 13.11.18 -4.33 % 0.03 % 2.28 % 0.018949561 1.851236285 

EQNR 23.11.18 -3.96 % -0.74 % 1.14 % -0.891464645 1.901376342 

FRO 26.05.2017 -7.46 % -5.01 % 1.04 % -1.721124059 0.404769472 

FRO 21.07.2017 -6.86 % -12.43 % -6.47 % -6.002436254 -4.650732284 

FRO 17.09.2019 -6.70 % 5.82 % 7.95 % 1.732289416 3.108317583 

FRO 12.06.2019 -5.93 % -0.83 % 7.29 % -0.20724352 1.675380237 

FRO 10.10.2019 -5.49 % -5.73 % -7.22 % -1.238930896 -1.763938308 

FRO 30.01.2018 -5.48 % -6.64 % -5.41 % -4.044765477 -4.280007741 

FRO 25.01.2019 -5.25 % -11.20 % -7.51 % -4.476549129 -3.124927083 

FRO 07.03.2019 -4.83 % -5.24 % -1.04 % -2.41103632 -0.469001698 

FRO 11.07.2018 -4.82 % -1.95 % 0.73 % -0.710717154 0.292283202 

FRO 28.01.2019 -4.59 % -13.34 % -5.74 % -5.421450665 -2.549619912 

FRO 16.07.2018 -4.57 % -4.86 % 0.58 % -1.647519585 0.1800968 

FRO 18.07.2019 -4.53 % -2.74 % -2.37 % -1.062672432 -0.895042652 

FRO 02.02.2018 -4.32 % -6.64 % -2.24 % -5.025445149 -1.689941493 

FRO 19.10.2017 -4.24 % -1.27 % 1.56 % -0.711123583 1.708212346 

FRO 26.06.2018 -4.10 % -10.13 % -7.93 % -4.012412581 -3.202008626 

FRO 03.09.2018 -4.04 % -7.93 % -3.78 % -4.180151741 -2.367287727 
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GOGL 12.06.2019 -7.16 % 15.28 % 16.21 % -1.085998538 -2.512407417 

GOGL 03.05.2017 -6.59 % -34.43 % -22.28 % -5.159220459 -2.683580652 

GOGL 31.05.2017 -6.22 % -0.08 % 6.49 % -4.659161257 -3.024595686 

GOGL 04.04.2018 -6.07 % -12.35 % -0.70 % 3.554083043 2.340630249 

GOGL 17.09.2019 -5.69 % -12.50 % -5.95 % 1.650749684 2.347122465 

GOGL 14.11.2017 -5.47 % 4.17 % 9.00 % 0.345284885 0.53765374 

GOGL 05.07.2017 -5.25 % -6.56 % 0.98 % -3.570562696 -4.325765741 

GOGL 10.01.2019 -5.19 % -8.82 % -6.80 % -1.155076611 -1.986364879 

GOGL 30.01.2018 -5.12 % 0.75 % 0.99 % -1.475270519 2.017958644 

GOGL 07.07.2017 -5.11 % -5.69 % 1.53 % -2.386699826 0.379375229 

GOGL 21.03.2017 -5.11 % -3.39 % -1.12 % -1.029379485 -0.396909855 

GOGL 18.03.2019 -5.06 % 5.19 % 7.15 % -2.848413567 -1.167395385 

GOGL 24.07.2019 -5.02 % -16.17 % -5.74 % 4.798987892 2.028594676 

GOGL 06.05.2019 -4.98 % -10.99 % -1.74 % 3.560267691 -0.411913155 

GOGL 30.10.2018 -4.90 % -8.04 % -4.19 % -2.364062295 1.178985024 

GOGL 25.09.2019 -4.88 % -3.59 % -5.54 % -1.29438932 -1.74756262 

GOGL 22.01.2019 -4.86 % -16.88 % -12.92 % -1.987451934 -1.300532344 

GOGL 14.11.2018 -4.83 % 8.62 % 12.34 % -2.941498449 -0.404242153 

GOGL 19.12.2018 -4.53 % -5.97 % 7.78 % -0.53219434 -1.923871112 

GOGL 06.11.2019 -4.49 % -12.48 % -4.30 % 0.239311218 -6.339790666 

GOGL 07.11.2018 -4.49 % -7.73 % -0.96 % -3.503670355 -1.994784752 

GOGL 13.12.2017 -4.22 % -8.77 % -7.40 % 1.568076434 -0.445390361 

GOGL 14.12.2017 -4.19 % -11.60 % -3.93 % -3.926152969 -3.5211618 

GOGL 31.01.2017 -4.16 % 1.37 % 8.74 % 0.414822736 2.813991454 

GOGL 15.11.2017 -4.13 % 5.20 % 14.11 % 1.46249211 4.669452956 

GOGL 20.12.2017 -4.11 % -1.83 % 3.88 % -4.930564486 -1.724207715 

GOGL 11.01.2018 -4.11 % -2.62 % 3.02 % 1.653209654 -2.808487304 

GOGL 30.10.2019 -4.02 % -18.17 % -13.88 % 1.188649247 1.682754636 

LSG 09.05.18 -5.71 % -11.19 % -4.54 % -4.702963178 -2.449012878 

LSG 15.03.19 -5.26 % -6.82 % 0.08 % -3.775490161 0.067832994 

LSG 03.08.18 -4.27 % -8.32 % -4.60 % -4.220078224 -2.758333125 

LSG 24.03.17 -4.15 % -9.46 % -3.56 % -7.000080368 -3.668884423 

NEL 25.09.19 -4.88 % 2.00 % -6.91 % 0.593713945 -2.960785463 

NHY 28.01.19 -4.31 % -7.50 % -5.81 % -3.445364907 -2.632401872 

NHY 23.04.18 -4.73 % -5.29 % 0.41 % -2.694935287 0.285548778 

NAS 06.12.18 -15.36 % -3.15 % 9.60 % -0.646204199 3.35803394 

NAS 01.04.19 -8.57 % -10.31 % 4.69 % -2.516517801 1.522048207 

NAS 08.11.17 -8.02 % -16.93 % -0.72 % -4.581338306 -0.251197026 

NAS 30.07.19 -7.71 % -8.37 % -0.35 % -2.099181802 -0.079834518 

NAS 28.10.19 -7.52 % 12.11 % -5.85 % 1.347818645 -1.119115993 

NAS 26.04.19 -6.99 % 16.52 % 13.76 % 3.782607338 4.713174372 
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NAS 09.04.19 -6.59 % 5.40 % 9.12 % 1.777939897 3.084286608 

NAS 28.05.19 -6.56 % -0.08 % 3.76 % -0.021301214 0.945011686 

NAS 23.05.19 -5.95 % 8.16 % 10.06 % 2.525963234 2.933074092 

NAS 12.06.19 -5.91 % 18.95 % 25.44 % 4.029624059 5.512356221 

NAS 29.03.19 -5.62 % -16.84 % -10.51 % -4.830562748 -2.600624694 

NAS 07.07.17 -4.96 % -25.20 % -13.85 % -4.742935986 -2.374940234 

NAS 01.10.18 -4.74 % -19.60 % -14.49 % -5.826749428 -3.925437127 

NAS 20.05.19 -4.49 % 1.77 % -4.78 % 0.352875449 -1.897505742 

NAS 04.12.18 -3.98 % 1.58 % 4.32 % 0.333306664 0.78757576 

SALM 30.04.18 -6.99 % -6.12 % -0.97 % -2.343331942 -0.646670527 

SALM 15.03.19 -6.05 % -7.38 % -2.30 % -3.848258311 -2.743624539 

SALM 22.05.18 -5.53 % -12.48 % -2.97 % -4.864869127 -1.718409847 

SALM 04.06.19 -5.00 % -5.48 % -2.44 % -2.415424152 -1.750456472 

SALM 24.11.17 -4.62 % -3.05 % 3.12 % -1.521766208 1.875385007 

SALM 09.11.17 -4.22 % 11.06 % 13.23 % 2.914705159 3.224679447 

SALM 03.08.18 -4.09 % -3.44 % -3.18 % -1.325443698 -1.462450272 

SALM 09.01.17 -4.03 % -7.56 % 1.23 % -3.228113346 1.008277662 

SUBC 20.11.18 -7.04 % -5.97 % -0.32 % -3.673152523 -0.198371043 

SUBC 15.06.17 -5.18 % -2.98 % -0.99 % -1.305619686 -0.389667986 

SUBC 23.11.18 -4.86 % 0.44 % 5.26 % 0.251575863 3.26496262 

SUBC 05.12.17 -4.43 % -0.81 % 1.65 % -0.701178064 2.288880115 

SUBC 12.06.19 -4.34 % -0.21 % 1.62 % -0.22261214 1.821842432 

SUBC 09.11.18 -4.15 % -0.14 % 3.35 % -0.051193255 1.128742606 

SUBC 22.10.18 -4.13 % -3.89 % -0.20 % -2.916363497 -0.175572001 

SUBC 23.10.18 -4.07 % -5.09 % -0.85 % -3.817413133 -0.713131035 

TGS 31.07.18 -5.59 % 0.52 % 7.62 % 0.194602067 5.360407352 

TGS 12.06.19 -4.98 % 4.80 % 7.34 % -1.044874781 -1.851663756 

TGS 07.05.19 -4.91 % 13.10 % 10.12 % 2.304263439 2.142099304 

TGS 31.05.17 -4.61 % -0.55 % 0.68 % -0.485537138 1.115049398 

TGS 07.07.17 -4.20 % -12.72 % -6.35 % -8.009876672 -4.065543448 

TGS 05.07.17 -4.17 % -8.17 % -8.54 % -4.191585877 -4.926252967 

YARA 14.11.18 -6.55 % -4.43 % 0.09 % -1.910037322 0.059357035 

AKER 14.08.19 -6.05 % 2.00 % 4.38 % 1.976492555 5.75727414 

AKER 10.12.18 -5.80 % 2.90 % 2.04 % 2.252751646 1.792293381 

AKER 22.10.18 -5.39 % -6.09 % -5.20 % -3.788245436 -3.747847907 

AKER 23.03.17 -5.23 % -0.08 % 3.32 % -0.054480617 3.010296936 

AKER 06.12.18 -4.09 % 4.28 % 1.45 % 3.673469093 1.213481998 

AKERBP 23.05.19 -7.36 % -9.86 % -5.41 % -6.265034829 -3.841276395 

AKERBP 06.12.18 -6.17 % -1.64 % -3.64 % -1.167293474 -2.432108258 

AKERBP 22.10.18 -5.79 % -6.34 % -7.24 % -2.923246369 -3.186164697 

AKERBP 29.05.19 -5.28 % -9.08 % -8.07 % -6.212897992 -6.018940841 
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AKERBP 27.03.17 -5.05 % 2.16 % 3.29 % 1.764606468 3.701594938 

AKERBP 05.08.19 -4.70 % -0.21 % 1.54 % -0.172533285 1.149143052 

AKERBP 10.12.18 -4.59 % 0.08 % -3.93 % 0.043235487 -2.062625845 

AKERBP 26.10.18 -4.42 % -9.36 % -8.64 % -4.483029159 -3.750326311 

AKERBP 17.08.17 -4.17 % 0.02 % 2.20 % 0.018013104 2.269866503 

AKERBP 05.09.18 -4.13 % 1.34 % 2.72 % 0.974008531 2.379065286 

AKERBP 08.02.19 -3.95 % -0.39 % 1.08 % -0.245898685 0.610060011 

BAKKA 27.12.18 -6.50 % -4.03 % -0.70 % -1.443208026 -0.249789404 

BWO 06.07.18 -10.69 % 1.29 % 8.58 % 0.271614686 2.079830899 

BWO 27.12.18 -8.33 % 14.85 % 14.78 % 3.59993316 3.320315621 

BWO 06.12.18 -8.19 % -0.52 % 1.32 % -0.183167237 0.408969649 

BWO 30.01.17 -6.75 % -16.38 % -6.49 % -5.394310189 -1.96198138 

BWO 22.10.18 -6.54 % -3.62 % 0.13 % -1.3148773 0.049480164 

BWO 02.08.19 -6.45 % -11.50 % -10.44 % -4.491271298 -4.716757516 

BWO 05.08.19 -5.53 % -14.14 % -9.62 % -5.846838835 -4.359134177 

BWO 18.05.17 -5.41 % 5.50 % 2.02 % 1.51200859 0.474659212 

BWO 27.03.17 -4.93 % 8.47 % 9.25 % 2.52779469 2.490187483 

BWO 23.10.18 -4.91 % -7.41 % 0.09 % -2.651919054 0.035259292 

BWO 25.04.18 -4.81 % -10.32 % -8.87 % -3.905342914 -3.118855707 

BWO 17.12.18 -4.78 % 3.28 % 7.78 % 1.023530717 2.20322572 

BWO 19.06.18 -4.48 % -1.11 % 0.98 % -0.455367551 0.788489593 

BWO 09.05.19 -4.35 % 2.86 % 6.47 % 1.241980036 2.877884001 

BWO 04.10.18 -3.96 % -9.96 % -4.71 % -3.944686367 -1.639181455 

BWO 02.02.17 -3.95 % -6.96 % -10.46 % -2.384798004 -3.751886047 

BWLPG 02.08.19 -7.07 % -5.37 % 0.17 % 0.552100404 -1.74530496 

BWLPG 06.12.18 -6.98 % -11.79 % -11.32 % -4.194161839 -4.809000413 

BWLPG 10.08.17 -6.76 % 3.80 % 4.93 % 5.079489768 2.826903085 

BWLPG 05.08.19 -6.10 % -6.67 % 3.07 % -1.793290825 0.074208906 

BWLPG 13.11.18 -5.85 % -6.61 % 0.52 % -1.878643528 -3.742687141 

BWLPG 27.12.18 -4.81 % -7.97 % -3.75 % -1.752807053 -0.662532943 

BWLPG 28.06.18 -4.80 % -0.46 % 2.96 % 7.402410351 1.799893315 

BWLPG 15.06.17 -4.24 % 7.06 % 11.59 % -1.444823044 -0.452878276 

BWLPG 10.12.18 -4.06 % -15.85 % -13.20 % -6.96477281 -5.773743587 

DNO 23.05.2019 -6.78 % -10.30 % -4.01 % -4.661533814 -1.702520313 

DNO 29.05.2019 -6.32 % -5.94 % -4.60 % -2.767835273 -2.376497185 

DNO 06.12.2018 -5.89 % -0.32 % -3.50 % -0.221701866 -2.139750129 

DNO 23.10.2018 -5.17 % 0.83 % 1.32 % 0.357538391 0.56066126 

DNO 18.10.2018 -5.11 % 2.83 % 4.74 % 1.179321459 1.881376725 

DNO 15.08.2019 -4.38 % -5.72 % -0.03 % -1.975248206 -0.008950859 

DNO 22.10.2018 -4.29 % -1.43 % -0.05 % -0.568291235 -0.018131274 

DNO 30.07.2019 -4.01 % -5.48 % -7.84 % -2.283510326 -3.316677548 
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FRO 14.08.2019 -7.50 % 14.62 % 17.54 % 4.526016933 5.252417311 

FRO 05.08.2019 -7.23 % -4.10 % -1.78 % -1.900073839 -0.95968212 

FRO 06.12.2018 -6.90 % -14.31 % -10.41 % -5.136208363 -3.240244993 

FRO 20.12.2018 -6.24 % -13.10 % -4.18 % -5.621976311 -1.771514624 

FRO 23.05.2019 -5.54 % -13.51 % -9.09 % -9.888597987 -6.149351544 

FRO 17.12.2018 -5.00 % -13.15 % -9.67 % -5.332231914 -3.565346636 

FRO 29.05.2019 -4.86 % -17.59 % -14.73 % -11.46905581 -9.32433791 

FRO 10.12.2018 -4.80 % -18.01 % -14.71 % -6.534923528 -4.875489655 

FRO 11.10.2018 -4.63 % 3.77 % 1.25 % 1.925872859 1.085374246 

FRO 30.07.2019 -4.34 % -7.47 % -1.14 % -3.431205322 -0.507486286 

FRO 13.05.2019 -4.29 % 5.76 % 8.61 % 1.814361366 2.468364063 

FRO 20.11.2018 -4.25 % 17.05 % 16.78 % 3.103021373 2.652171923 

FRO 23.10.2018 -4.03 % 10.75 % 13.21 % 3.156172996 3.472467509 

FRO 02.08.2019 -3.99 % -4.73 % -3.81 % -2.168701986 -1.802953544 

GOGL 23.10.2018 -8.58 % -5.83 % 3.07 % -5.273379072 -5.322255739 

GOGL 06.12.2018 -7.90 % -1.19 % -1.63 % 1.273060243 1.808547819 

GOGL 05.08.2019 -6.89 % -8.70 % -0.75 % -5.636865402 -1.852155638 

GOGL 18.04.2017 -6.19 % -19.70 % -10.91 % -1.752535124 -5.199286905 

GOGL 13.05.2019 -6.14 % -7.17 % -2.22 % 1.314626173 -3.882281295 

GOGL 27.12.2018 -5.55 % 5.65 % 1.55 % 1.351198856 1.582817758 

GOGL 10.12.2018 -5.53 % -8.80 % -6.65 % -1.961489827 -2.159235587 

GOGL 03.10.2019 -5.41 % 2.48 % 5.24 % -0.848783521 -0.860335627 

GOGL 15.06.2017 -4.95 % 4.81 % 4.54 % 1.24929987 -0.991791741 

GOGL 29.05.2019 -4.51 % -2.94 % -5.95 % -2.720485027 -0.370140688 

GOGL 06.02.2018 -4.06 % 4.30 % 3.68 % 0.432882296 0.515555148 

GOGL 02.08.2019 -4.03 % -6.59 % 0.30 % 3.286153608 1.782831513 

GOGL 11.10.2018 -3.99 % -14.58 % -11.68 % 2.55328287 0.180490602 

LSG 20.12.18 -5.24 % -10.88 % -11.90 % -5.579383334 -9.939075505 

LSG 27.12.18 -4.36 % -10.49 % -6.48 % -5.245862255 -3.153336733 

LSG 06.12.18 -3.99 % -3.01 % -1.86 % -2.08831875 -1.319452799 

NEL 14.08.19 -9.41 % -7.82 % -2.17 % -2.233117558 -0.610330385 

NEL 02.10.19 -6.79 % -7.87 % -7.39 % -3.770551207 -3.526758945 

NEL 06.12.18 -6.11 % 0.69 % 5.37 % 0.321976221 2.582019272 

NEL 20.11.18 -6.06 % -2.39 % 3.57 % -1.050737415 1.779424184 

NEL 27.12.18 -4.55 % 4.76 % 5.89 % 1.702046471 1.857531239 

NHY 42790 -4.02 % 0.84 % 5.54 % 0.570104053 6.083081161 

NHY 42886 -4.11 % -2.13 % 0.17 % -1.797462912 0.158482852 

NHY 43608 -4.22 % 0.66 % -0.50 % 0.314198962 -0.514285903 

NHY 42821 -5.01 % -1.42 % 0.79 % -0.921579429 0.566557495 

NHY 43679 -5.02 % -5.55 % 1.85 % -3.743618723 2.004657553 

NAS 14.08.19 -8.69 % -16.83 % -4.06 % -5.488565674 -1.316364125 
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NAS 22.10.18 -5.88 % 11.76 % 23.11 % 1.852560077 3.668841966 

NAS 17.12.18 -4.86 % -6.58 % -10.75 % -2.591439614 -6.877830383 

ORK 27.12.18 -4.09 % -4.05 % -1.53 % -3.924554449 -1.749192164 

SALM 20.12.18 -5.70 % -11.29 % -11.08 % -4.992462236 -9.313377769 

SALM 21.07.17 -4.06 % 4.76 % 6.25 % 2.94776177 4.522039099 

SCHA 20.11.18 -6.86 % 0.21 % 5.86 % 0.102442564 4.484773064 

SCHA 06.12.18 -6.07 % -0.72 % 2.02 % -0.537681942 1.636767779 

SCHA 18.05.17 -4.36 % -16.60 % -2.94 % -7.838195476 -5.611910702 

STB 12.06.18 -5.57 % -6.04 % -1.57 % -3.977466631 -1.034661971 

SUBC 23.05.19 -6.59 % -8.71 % -3.18 % -5.922350962 -2.486209831 

SUBC 09.07.19 -6.16 % -3.01 % 1.09 % -1.54186064 0.775420728 

SUBC 31.05.17 -5.67 % -6.08 % -2.43 % -3.814798995 -1.880785904 

SUBC 06.12.18 -5.17 % -2.90 % -2.78 % -2.056318946 -1.848641141 

SUBC 18.05.17 -4.96 % -11.08 % -6.27 % -6.854752359 -4.453783206 

SUBC 25.04.18 -4.07 % -7.05 % -5.15 % -5.568627586 -3.508198433 

TEL 12.02.19 -4.43 % -4.05 % -0.45 % -2.640449733 -0.396576431 

TGS 10.12.18 -7.01 % -1.99 % -3.02 % -2.890996481 -5.45698984 

TGS 15.08.18 -6.67 % -13.71 % -7.83 % -10.43667095 -7.423815477 

TGS 23.05.19 -6.21 % -3.94 % -0.73 % 10.28757483 8.731985978 

TGS 10.10.18 -5.51 % -10.75 % -6.83 % -6.730764596 -5.690222299 

TGS 06.12.18 -5.25 % -3.14 % -4.01 % -0.819876243 -1.88536328 

TGS 17.12.18 -4.07 % 4.37 % 5.51 % -1.617118835 -2.694773871 

TGS 23.10.18 -4.03 % -7.85 % -4.87 % -3.519106041 -1.922537794 

TGS 29.05.19 -4.01 % -1.65 % -2.85 % -3.585053847 -0.606164372 

TOMRA 20.11.18 -6.14 % 3.50 % 5.24 % 1.064270541 1.515387602 

TOMRA 10.10.18 -5.68 % -4.58 % 0.08 % -1.79631702 0.029716116 

TOMRA 06.12.18 -5.23 % -10.80 % -4.59 % -6.847390441 -2.71590075 

TOMRA 11.07.18 -3.98 % -2.78 % -3.58 % -1.36809317 -3.60599631 

YARA 12.06.18 -4.40 % 3.23 % 3.15 % 2.996487088 2.600370944 

YARA 23.10.18 -4.29 % 0.90 % 2.65 % 0.778499073 2.718537069 
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10.2 Appendix B, Jensen’s Alpha Portfolios 
 
 Positive Mandatory Stock Notifications: Negative Mandatory Stock Notifications: 

 12-Month: 24-Month: 12-Month: 24-Month: 

Portfolio 1:   DNO DNO 

Portfolio 2: 
AKER, AKERBP, BWO, 

GOGL, NEL 

AKER, AKERBP, BWO, 

GOGL, NEL 

BW LPG, GJF, MOWI, NAS, 

ORK, SALM, TGS, YAR, 

BW LPG, GJF, MOWI, 

NAS, ORK, SALM, TGS, 

YAR, 

Portfolio 3: BW LPG, DNO, GOGL, 

NEL, SUBC 

BW LPG, DNO, GOGL, 

NEL, SUBC 
NEL, NEL, 

Portfolio 4: 
BWO, NEL, NAS, SUBC 

 

BWO, NEL, NAS, SUBC 

 

NHY, YAR 

 

NHY, YAR 

 

Portfolio 5: BWO, NAS, SCHA BWO, NAS, SCHA 
BWO, FRO, GOGL, SALM, 

TGS, 

BWO, FRO, GOGL, 

SALM, TGS, 

Portfolio 6: BW LPG, DNO, NEL BW LPG, DNO, NEL GOGL, NEL, GOGL, NEL, 

Portfolio 7: DNB,DNO, GOGL, TEL DNB, DNO, GOGL, TEL GJF, NAS, GJF, NAS, 

Portfolio 8: DNO DNO FRO, GOGL, TGS FRO, GOGL, TGS 

Portfolio 9: DNB,NEL, NAS DNB,NEL, NAS GOGL, NEL, GOGL, NEL, 

Portfolio 10: AKER, AKERBP, GJF, 

TEL 

AKER, AKERBP, GJF, 

TEL 
  

Portfolio 11: GOGL, NEL, SALM, 

SCHA 

GOGL, NEL, SALM, 

SCHA 
LSG, NAS, SCHA, SUBC LSG, NAS, SCHA, SUBC 

Portfolio 12: BWO, DNO BWO, DNO NEL NEL 

Portfolio 13: NAS  BWLPG, GJF,  

Portfolio 14: DNO, EQNR, ORK, 

SUBC 
 BWLPG, BWO, DNO, NAS, 

SCHA, STB 
 

Portfolio 15: BW LPG    

Portfolio 16: DNB, DNO, GOGL, 

NAS, STB, SUBC, TGS 
 

GJF, ORK, TEL, TOM 

 
 

Portfolio 17: AKERBP, BW LPG, 

FRO, NEL, NAS, TOM 
 NAS, SALM, SCHA  

Portfolio 18: NEL  FRO, NEL, NAS,  

Portfolio 19: BW LPG, BWO, DNO, 

SCHA, TGS, YAR 
 AKERBP, DNB, GJF, ORK  

Portfolio 20: BWO, GOGL, SCHA    

Portfolio 21: BWO, NEL, SCHA, TGS    

Portfolio 22: BAKKA, NEL, NAS, 

ORK 
 

BWLPG, NHY, NAS, YAR 

 
 

Portfolio 23: 
NAS, SALM 

 
 BAKKA, BWO, GOGL, NEL, 

TGS 
 

Portfolio 24: BWO, FRO, NAS  BWLPG, BWO, DNO, NAS  
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 Positive Company News: Negative Company News: 

 12-Month: 24-Month: 12-Month: 24-Month: 

Portfolio 1: BWLPG, GOGL, SUBC BWLPG, GOGL, SUBC AKERBP, BWLPG, GOGL, 

SALM, 

AKERBP, BWLPG, 

GOGL, SALM, 
Portfolio 2: GOGL, NAS GOGL, NAS BWLPG, NAS BWLPG, NAS 

Portfolio 3: BWLPG, GOGL BWLPG, GOGL BAKKA BAKKA 

Portfolio 4: GOGL GOGL DNO, YAR DNO,YAR 

Portfolio 5: DNB, DNO, GOGL DNB, DNO, GOGL 
BWO, DNO, NHY, NAS, 

SCHA 

BWO, DNO, NHY, NAS, 

SCHA 

Portfolio 6: BAKKA, GOGL, NAS, 

SALM 

BAKKA, GOGL, NAS, 

SALM 
BWLPG, FRO, NAS, SUBC 

BWLPG, FRO, NAS, 

SUBC 

Portfolio 7: AKERBP, BWLPG, 

BWO, YAR 

AKERBP, BWLPG, 

BWO, YAR 
  

Portfolio 8: BWLPG, DNO, NAS BWLPG, DNO, NAS   

Portfolio 9: BWLPG, NAS, YAR BWLPG, NAS, YAR NAS NAS 

Portfolio 10: AKER, GJF, NAS, YAR AKER, GJF, NAS, YAR BAKKA, BWLPG, DNO BAKKA, BWLPG, DNO 

Portfolio 11: TGS 

 

TGS 

 

BWO, FRO, NHY, NAS, 

SCHA, SUBC, 

BWO, FRO, NHY, NAS, 

SCHA, SUBC, 

Portfolio 12: AKER, BWLPG, BWO, 

NEL, NHY, NAS 

AKER, BWLPG, BWO, 

NEL, NHY, NAS 

BAKKA, DNO, LSG, TGS, 

 

BAKKA, DNO, LSG, TGS, 

 

Portfolio 13: BWLPG, BWO, NAS  BWO  

Portfolio 14: BWO, GOGL, NAS  NAS  

Portfolio 15: BWLPG, FRO  SUBC  

Portfolio 16: LSG, NHY, NAS, TGS  BWLPG, FRO, LSG, NAS, 

ORK 
 

Portfolio 17: AKER, GOGL, NEL, 

NHY, NAS, SUBC 
 BWO, NAS 

 
 

Portfolio 18: FRO, NAS  BWO, NAS  

Portfolio 19: BWO, DNO, TOM    

Portfolio 20: AKERBP, GJF, NAS, 

TGS 
 

BAKKA, DNO, LSG 

 
 

Portfolio 21: DNO, EQNR, NAS, TOM  BWO  

Portfolio 22: BWO, DNO, NAS, 

SCHA, TOM 
 

NAS, BWLPG 

 
 

Portfolio 23: AKERBP, BWLPG, FRO, 

NEL 
 FRO, NAS 

 
 

Portfolio 24: BWO, NEL, NAS, 

SALM, YAR 
 MOWI, NAS  
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 Positive Sector News: Negative Sector News: 

 12-Month: 24-Month: 12-Month: 24-Month: 

Portfolio 1: BAKKA, GOGL, NHY, 

STB 

BAKKA, GOGL, NHY, 

STB 

BAKKA, GOGL, SALM, 

 

BAKKA, GOGL, SALM, 

 
Portfolio 2: BWLPG, GOGL BWLPG, GOGL BWLPG, BWO BWLPG, BWO 

Portfolio 3: TGS TGS BWO, DNO, GOGL, LSG, BWO, DNO, GOGL, LSG, 

Portfolio 4: GOGL, SUBC, TOM GOGL, SUBC, TOM   

Portfolio 5: BWLPG, LSG, TGS BWLPG, LSG, TGS FRO, GOGL, TGS FRO, GOGL, TGS 

Portfolio 6: GOGL 

 

GOGL 

 

AKER, AKERBP, BWLPG, 

BWO, DNO, SUBC 

 

AKER, AKERBP, 

BWLPG, BWO, DNO, 

SUBC 

Portfolio 7: AKERBP, DNO AKERBP, DNO FRO, GOGL, NAS, TGS FRO, GOGL, NAS, TGS 

Portfolio 8: GOGL, NAS GOGL, NAS   

Portfolio 9: BWLPG, FRO, TGS BWLPG, FRO, TGS   

Portfolio 10: DNO, FRO, GOGL DNO, FRO, GOGL DNO, FRO DNO, FRO 

Portfolio 11: DNO 

 

DNO 

 

BAKKA, BWO, DNO, GOGL, 

NAS, SALM 

BAKKA, BWO, DNO, 

GOGL, NAS, SALM 
Portfolio 12: BWO, DNO, GOGL BWO, DNO, GOGL DNO, GOGL, SUBC DNO, GOGL, SUBC 

Portfolio 13: BWO, DNO, FRO, GOGL  AKERBP, DNO, FRO, GOGL  

Portfolio 14: BWLPG, BWO, DNO, 

LSG, MOWI 
 AKER, FRO 

 
 

Portfolio 15: BWO, DNO, FRO, TOM, 

YAR 
   

Portfolio 16: BAKKA, BWO, FRO, 

GOGL, YAR 
 GOGL. NHY, SALM 

 
 

Portfolio 17: AKERBP, BWO, DNO, 

GOGL, TOM 
 BWO, DNO, LSG, SALM 

 
 

Portfolio 18: AKERBP, BWO, DNO, 

FRO, GOGL, SUBC, TGS 
 AKER, BWO, DNO, FRO 

 
 

Portfolio 19: DNO, FRO, LSG, SALM, 

TOM 
 DNO, FRO, TGS 

 
 

Portfolio 20: DNO, FRO, SALM,  BAKKA, LSG, SALM,  

Portfolio 21: AKER, AKERBP, 

BAKKA, SUBC, TOM 
 FRO 

 
 

Portfolio 22: BWO, BWLPG, FRO, 

LSG, SALM 
 AKERBP, BWO, DNO, GOGL, 

SUBC 
 

Portfolio 23: AKERBP, DNO, FRO, 

GOGL, SUBC 
 AKER, AKERBP, BWO, DNO, 

EQNR, GOGL, SUBC, YAR 
 

Portfolio 24: 

AKER, AKERBP, 

BAKKA, BWO, DNO, 

FRO, GOGL, LSG, 

MOWI, SUBC, TGS 

 GOGL, NAS 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
159 

 Positive Macroeconomic News: Negative Macroeconomic News: 

 12-Month: 24-Month: 12-Month: 24-Month: 

Portfolio 1: SUBC SUBC BWO BWO 

Portfolio 2: BWO, DNO, GOGL BWO, DNO, GOGL NHY NHY 

Portfolio 3:   
AKER, AKERBP, BWO, NHY 

 

AKER, AKERBP, BWO, 

NHY 

Portfolio 4:   GOGL GOGL 

Portfolio 5: LSG, MOWI, NHY, 

SALM 

LSG, MOWI, NHY, 

SALM 

BWO, NHY, SCHA, SUBC 

 
BWO, NHY, SCHA, SUBC 

Portfolio 6:   BWLPG, GOGL BWLPG, GOGL 

Portfolio 7: NHY, SUBC, TGS NHY, SUBC, TGS SALM SALM 

Portfolio 8:   AKERBP, BWLPG AKERBP, BWLPG 

Portfolio 9: STB STB   

Portfolio 10: TOMR TOMR   

Portfolio 11:  
 

 
  

Portfolio 12: BWLPG, BWO, SUBC BWLPG, BWO, SUBC   

Portfolio 13:     

Portfolio 14:   GOGL  

Portfolio 15: TGS    

Portfolio 16: BAKKA, GOGL, NHY, 

SALM, SUBC, TGS 
 BWO, SUBC 

 
 

Portfolio 17: BWLPG    

Portfolio 18:   BWLPG, BWO  

Portfolio 19:   BWO, TOM  

Portfolio 20: NAS  TGS  

Portfolio 21: TGS  AKERBP  

Portfolio 22: DNO, FRO, SUBC, TGS 

 
 

AKER, AKERBP, BWO, DNO, 

FRO, GOGL, NAS, TGS, 

TOM, YAR 

 

Portfolio 23: SALM 

 
 BWLPG, FRO, NEL, SCHA, 

TOM 
 

Portfolio 24: 

AKER, BWLPG, BWO, 

GOGL, NEL, SCHA, 

SUBC, TGS, TOM, 

 

 

AKER, AKERBP, BAKKA, 

BWLPG, BWO, DNO, FRO, 

GOGL, LSG, NEL, NAS, ORK, 

SALM, SCHA, STB, SUBC, 

TGS, TOM, YAR 
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10.3 Appendix C, Efficient – and Inefficient Portfolios 
 

 Positive News: Negative News: 

 Beta: CAPM: Return on Asset: Beta: CAPM: Return on Asset: 

Portfolio 1: 0.010213253 0.15 % 2.50 % -0.682614294 -0.36 % 2.31 % 

Portfolio 2: -0.335994633 -0.11 % 0.90 % 1.046409896 0.91 % 0.14 % 

Portfolio 3: 0.63017538 0.60 % 0.32 % 0.943268489 0.83 % 2.99 % 

Portfolio 4: 0.701632628 0.65 % 0.67 % 1.468187424 1.22 % -0.22 % 

Portfolio 5: 1.277880677 1.08 % 1.31 % 1.066264053 0.92 % 3.10 % 

Portfolio 6: 0.412940327 0.44 % 1.77 % 0.427430095 0.45 % 2.33 % 

Portfolio 7: 0.198642898 0.29 % 6.46 % 3.778959413 2.91 % -0.87 % 

Portfolio 8: 3.873135575 2.98 % -0.02 % 1.691854551 1.38 % 1.55 % 

Portfolio 9: 0.880507147 0.79 % 1.99 % 0.535903917 0.53 % 2.85 % 

Portfolio 10: 0.878280369 0.78 % 2.48 % 2.049158863 1.64 % 3.02 % 

Portfolio 11: 1.287195599 1.08 % 4.29 % -0.261911228 -0.05 % 3.26 % 

Portfolio 12: 2.217894235 1.77 % 3.14 % 0.367248584 0.41 % -0.48 % 

Portfolio 13: 1.727027674 1.41 % 2.65 % 1.69449941 1.38 % 2.05 % 

Portfolio 14: 1.433910446 1.19 % 1.17 % 0.453778573 0.47 % 2.24 % 

Portfolio 15: 1.573312673 1.29 % 4.06 % 0.329370401 0.38 % -1.51 % 

Portfolio 16: 1.543001427 1.27 % 2.82 % 0.505522025 0.51 % 1.27 % 

Portfolio 17: 2.092794373 1.68 % 2.86 % 1.178927364 1.00 % 2.64 % 

Portfolio 18: 2.083257599 1.67 % 3.22 % 1.139144201 0.98 % 0.12 % 

Portfolio 19: 1.106659201 0.95 % 3.14 % 0.974901566 0.85 % 3.19 % 

Portfolio 20: 1.331784136 1.12 % 3.63 % 0.801015477 0.73 % 2.25 % 

Portfolio 21: 1.635993625 1.34 % 1.51 % 0.659136215 0.62 % 1.70 % 

Portfolio 22: 1.502999299 1.24 % 3.75 % 1.546159432 1.27 % -2.63 % 

Portfolio 23: 2.160583223 1.73 % 1.90 % -0.65999387 -0.35 % 3.30 % 

Portfolio 24: 1.341362118 1.12 % 3.96 % 1.062134338 0.92 % 4.49 % 
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 Positive News: Negative News: 

 Beta: CAPM: Return on Asset: Beta: CAPM: Return on Asset: 

Portfolio 25: 0.157335534 0.25 % 1.64 % 0.436950246 0.46 % 2.12 % 

Portfolio 26: -0.783364114 -0.44 % 0.73 % 0.092552828 0.21 % -2.72 % 

Portfolio 27: 0.270591384 0.34 % -0.79 % 2.234002455 1.78 % -5.81 % 

Portfolio 28: -0.234234467 -0.03 % 1.35 % 0.092095728 0.21 % 3.16 % 

Portfolio 29: -0.088828504 0.07 % 3.90 % 0.514653063 0.52 % 1.35 % 

Portfolio 30: 1.594846493 1.31 % 1.97 % 0.288915342 0.35 % 3.94 % 

Portfolio 31: 0.918743359 0.81 % 2.84 % 1.180464742 1.01 % -1.74 % 

Portfolio 32: 1.708934985 1.39 % 1.75 % 0.295133019 0.36 % 0.70 % 

Portfolio 33: 2.428672488 1.92 % -0.03 % 0.356594984 0.40 % 0.26 % 

Portfolio 34: 2.369054897 1.88 % 1.55 % -0.848981036 -0.48 % -3.82 % 

Portfolio 35: 3.680973854 2.84 % 3.52 % 0.623783792 0.60 % -2.24 % 

Portfolio 36: 1.764596724 1.43 % 2.22 % -0.950118782 -0.56 % -0.77 % 

Portfolio 37: 2.140043503 1.71 % 0.68 % -0.102508548 0.06 % 0.36 % 

Portfolio 38: 2.172191187 1.73 % -0.86 % 2.101986213 1.68 % 3.82 % 

Portfolio 39: 0.841647562 0.76 % 3.08 % 1.518890485 1.25 % 0.47 % 

Portfolio 40: 0.781642135 0.71 % -2.81 % 1.567633522 1.29 % -0.73 % 

Portfolio 41: 1.196826103 1.02 % -0.49 % -1.060546775 -0.64 % -1.49 % 

Portfolio 42: 0.617082325 0.59 % -2.05 % 0.10116359 0.21 % 1.62 % 

Portfolio 43: 2.111813232 1.69 % 4.74 % 1.806369127 1.47 % 1.06 % 

Portfolio 44: 1.141101473 0.98 % -1.31 % -0.337241647 -0.11 % 3.63 % 

Portfolio 45: 1.200972859 1.02 % -1.05 % 1.143610933 0.98 % 1.86 % 

Portfolio 46: 1.285823053 1.08 % 0.93 % 1.229874064 1.04 % 3.86 % 

Portfolio 47: 1.908405182 1.54 % 5.70 % 3.131062507 2.44 % 0.58 % 

Portfolio 48: -0.159702322 0.02 % 1.71 % 0.132971721 0.24 % 3.53 % 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

 
162 

 Positive News: Negative News: 

 Beta: CAPM: Return on Asset: Beta: CAPM: Return on Asset: 

Portfolio 49: 1.083108146 0.93 % 2.33 % 1.935808553 1.56 % 4.13 % 

Portfolio 50: 0.480718942 0.49 % 0.91 % 2.020200155 1.62 % 1.89 % 

Portfolio 51: 2.396617028 1.90 % 1.01 % 1.693980639 1.38 % 3.07 % 

Portfolio 52: 2.250807652 1.79 % 2.12 % 1.775261046 1.44 % 6.21 % 

Portfolio 53: -0.323764492 -0.10 % 4.17 % 0.829048488 0.75 % -0.39 % 

Portfolio 54: -0.098497 0.07 % 2.75 % 1.500180468 1.24 % 3.64 % 

Portfolio 55: -0.999605607 -0.59 % 4.14 % 2.188272627 1.75 % 4.65 % 

Portfolio 56: 2.345436491 1.86 % 0.95 % 1.146066528 0.98 % 1.83 % 

Portfolio 57: 1.31457362 1.10 % 1.94 % 0.303837982 0.36 % 1.13 % 

Portfolio 58: 0.793254009 0.72 % 3.45 % 1.523744643 1.26 % 7.92 % 

Portfolio 59: 2.23538459 1.78 % 4.30 % 1.646677922 1.35 % 1.91 % 

Portfolio 60: 2.754254825 2.16 % 0.15 % 1.702754723 1.39 % 1.27 % 

Portfolio 61: 1.349303182 1.13 % 1.70 % -3.905273743 -2.73 % -2.28 % 

Portfolio 62: 0.825138528 0.74 % 0.26 % 1.842200748 1.49 % 3.18 % 

Portfolio 63: 1.422260435 1.18 % -0.26 % 1.158595955 0.99 % 0.47 % 

Portfolio 64: 1.186877947 1.01 % 2.46 % 1.697321312 1.39 % 2.46 % 

Portfolio 65: 0.282401425 0.35 % 7.90 % -0.234234467 -0.03 % 1.35 % 

Portfolio 66: 1.724806754 1.41 % 3.00 % 1.668986589 1.36 % 1.34 % 

Portfolio 67: 1.660946547 1.36 % 3.31 % 0.026245045 0.16 % 2.01 % 

Portfolio 68: 1.230003626 1.04 % 3.54 % 0.427139646 0.45 % 6.74 % 

Portfolio 69: 0.318508043 0.37 % 1.24 % 0.272643637 0.34 % 3.68 % 

Portfolio 70: 0.357309457 0.40 % -3.95 % 1.484000424 1.23 % -3.16 % 

Portfolio 71: 0.022680018 0.16 % 2.79 % 2.496872778 1.97 % 2.52 % 

Portfolio 72: 1.990736891 1.60 % 0.01 % 2.224012582 1.77 % 3.27 % 

Portfolio 73: -0.687496342 -0.37 % 4.07 % 1.952001165 1.57 % 6.03 % 

Portfolio 74: 1.035823174 0.90 % 1.46 % 1.764162389 1.43 % 0.08 % 

Portfolio 75: 3.02087227 2.36 % -0.55 % 2.362052744 1.87 % 1.60 % 

Portfolio 76: 1.530697235 1.26 % -0.02 % 1.56449335 1.29 % 1.37 % 

Portfolio 77: -0.065800627 0.09 % 5.12 % 1.489909686 1.23 % 4.94 % 

Portfolio 78: 1.857841309 1.50 % 0.44 % 0.941960486 0.83 % 2.20 % 

Portfolio 79: 2.861008288 2.24 % 4.27 %    

Portfolio 80: 1.193385232 1.02 % 0.23 %    

Portfolio 81: 1.822278606 1.48 % 3.36 %    

Portfolio 82: -0.34849419 -0.12 % -11.37 %    

Portfolio 83: 1.812540486 1.47 % 0.33 %    

Portfolio 84: 2.050410724 1.64 % 2.20 %    

Portfolio 85: 0.086429624 0.20 % -0.10 %    

Portfolio 86: 0.961930227 0.85 % 3.50 %    
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10.4 Appendix D, BHAR-Calculations 
 

 Positive Stock Notifications: Negative Stock Notifications: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1:    DNO BWLPG 2.09 % 

Portfolio 2: 

AKER, AKERBP, 

BWO, GOGL, 

NEL 

BAKKA, NAS, 

MOWI, BWLPG, 

DNO 

2.23 % 

BWLPG, GJF, 

MOWI, NAS, 

ORK, SALM, 

TGS, YAR 

DNO, AKERBP, 

GOGL, NHY, 

TOM, LSG, - 

-1.63 % 

Portfolio 3: 

BW LPG, DNO, 

GOGL, NEL, 

SUBC 

NAS, BWO, STB -0.57 % NEL BWO -2.20 % 

Portfolio 4: 
BWO, NEL, NAS, 

SUBC 

GOGL, BWLPG, 

DNO, STB 
1.16 % NHY, YAR SALM, ORK -2.25 % 

Portfolio 5: 
BWO, NAS, 

SCHA 

GOGL, NEL, 

FRO 
1.56 % 

BWO, FRO, 

GOGL, SALM, 

TGS 

NEL, SCHA, 

NAS, TOM, LSG 
0.74 % 

Portfolio 6: 
BW LPG, DNO, 

NEL 
BWO, NAS -0.80 % GOGL, NEL NAS, BWO -1.82 % 

Portfolio 7: 
DNB,DNO, 

GOGL, TEL 
NAS, BWLPG -0.15 % GJF, NAS MOWI, GOGL -0.08 % 

Portfolio 8: DNO BWLPG 2.56 % FRO, GOGL, TGS SHCA, NAS, LSG -1.13 % 

Portfolio 9: DNB,NEL, NAS 
GOGL, TEL, 

BWO 
-1.03 % GOGL, NEL NAS, BWO -2.15 % 

Portfolio 10: 
AKER, AKERBP, 

GJF, TEL 

BAKKA, MOWI, 

ORK, DNB 
0.55 %    

Portfolio 11: 
GOGL, NEL, 

SALM, SCHA 

NAS, BWO, 

TOM, FRO 
-1.22 % 

LSG, NAS, 

SCHA, SUBC 

TGS, GOGL, 

FRO, STB 
0.91 % 

Portfolio 12: BWO, DNO NEL, BWLPG 1.27 % NEL BWO 5.94 % 

Portfolio 13: NAS GOGL 1.27 % BWLPG, GJF DNO, MOWI -4.75 % 

Portfolio 14: 
DNO, EQNR, 

ORK, SUBC 

BWLPG, GJF, 

STB 
0.98 % 

BWLPG, BWO, 

DNO, NAS, 

SCHA, STB 

DNO, NEL, 

GOGL, FRO, TGS 
-1.96 % 

Portfolio 15: BW LPG DNO -4.43 %    

Portfolio 16: 

DNB, DNO, 

GOGL, NAS, 

STB, SUBC, TGS 

TEL, BWLPG, 

SCHA, LSG, FRO 
-4.14 % 

GJF, ORK, TEL, 

TOM 

MOWI, AKERBP, 

DNB, LSG 
0.85 % 

Portfolio 17: 

AKERBP, BW 

LPG, FRO, NEL, 

NAS, TOM 

GOGL, MOWI, 

DNO, SCHA, 

BWO, BAKKA 

0.02 % 
NAS, SALM, 

SCHA 

GOGL, TOM, 

FRO 
-3.24 % 

Portfolio 18: NEL BWO 3.77 % FRO, NEL, NAS 
SCHA, 

BWO,GOGL 
-1.17 % 

Portfolio 19: 

BW LPG, BWO, 

DNO, SCHA, 

TGS, YAR 

NEL, NAS, FRO, 

LSG, ORK 
-0.14 % 

AKERBP, DNB, 

GJF, ORK 

MOWI, TEL, 

YAR, NHY 
-0.56 % 

Portfolio 20: 
BWO, GOGL, 

SCHA 
NAS, NEL, FRO 0.69 %    

Portfolio 21: 
BWO, NEL, 

SCHA, TGS 

BWLPG, DNO, 

FRO, LSG 
0.11 %    

Portfolio 22: 
BAKKA, NEL, 

NAS, ORK 

GOGL, AKER, 

BWO, GJF 
-0.40 % 

BWLPG, NHY, 

NAS, YAR 

DNO, SALM, 

GOGL, ORK 
-0.99 % 

Portfolio 23: NAS, SALM GOGL, TOM -4.99 % 
BAKKA, BWO, 

GOGL, NEL, TGS 

AKER, BWLPG, 

NAS, DNO, LSG 
3.34 % 

Portfolio 24: BWO, FRO, NAS 
GOGL, NEL, 

SCHA 
0.00 % 

BWLPG, BWO, 

DNO, NAS 
NEL, GOGL -0.56 % 
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 Positive Company News: Negative Company News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: 
BWLPG,GOGL,S

UBC 
DNO, NAS, STB 0.28 % 

AKERBP, 

BWLPG, GOGL, 

SALM 

MOWI, DNO, 

NAS, TOM 
0.81 % 

Portfolio 2:    BWLPG, NAS DNO, GOGL -4.43 % 

Portfolio 3: BWLPG, GOGL NAS, DNO -2.55 % BAKKA AKER 0.02 % 

Portfolio 4: GOGL NAS -3.77 % DNO, YAR BWLPG, ORK 4.58 % 

Portfolio 5: DNB,DNO,GOGL 
TEL,BWLPG,NA

S 
1.50 % 

BWO, DNO, 

NHY, NAS, 

SCHA 

NEL, BWLPG, 

SALM, GOGL, 

FRO 

1.53 % 

Portfolio 6: 
BAKKA, GOGL, 

NAS, SALM 
AKER, TOM -2.19 % 

BWLPG, FRO, 

NAS, SUBC 

DNO, SCHA, 

GOGL, STB 
-1.17 % 

Portfolio 7: 

AKERBP, 

BWLPG, BWO, 

YAR 

MOWI, DNO, 

NEL, ORK 
0.92 %    

Portfolio 8: 
BWLPG, DNO, 

NAS 

NEL, BWO, 

GOGL 
-0.97 %    

Portfolio 9: 
BWLPG, NAS, 

YAR 

DNO, GOGL, 

ORK 
-0.77 % NAS GOGL 0.19 % 

Portfolio 10: 
AKER, GJF, 

NAS, YAR 

BAKKA, MOWI, 

GOGL, ORK 
0.09 % 

BAKKA; 

BWLPG, DNO 

AKER, NEL, 

NAS 
-0.28 % 

Portfolio 11: TGS LSG -1.89 % 

BWO, FRO, 

NHY, NAS, 

SCHA, SUBC 

BWLPG, DNO, 

SALM, GOGL, 

STB, LSG 

-0.80 % 

Portfolio 12: 

AKER, BWLPG, 

BWO, NEL, 

NHY, NAS 

BAKKA, TOM, 

DNO, GOGL, 

SALM 

-2.66 % 
BAKKA, DNO, 

LSG, TGS 

AKER, BWLPG, 

SCHA, FRO 
1.88 % 

Portfolio 13: 
BWLPG, BWO, 

NAS 

GOGL, DNO, 

NEL 
-3.06 % BWO NEL -3.52 % 

Portfolio 14: 
BWO, GOGL, 

NAS 
NEL -7.12 % NAS GOGL 1.89 % 

Portfolio 15: BWLPG, FRO DNO,SCHA -1.53 % SUBC STB 0.36 % 

Portfolio 16: 
LSG, NHY, NAS, 

TGS 

AKER,  SALM, 

GOGL, FRO 
-5.51 % 

BWLPG, FRO, 

LSG, NAS, ORK 

DNO, SCHA, 

TGS, GOGL, GJF 
-1.14 % 

Portfolio 17: 

AKER, GOGL, 

NEL, NHY, NAS, 

SUBC 

BAKKA, BWO, 

SALM, STB 
-3.52 % BWO, NAS NEL, GOGL -6.18 % 

Portfolio 18: FRO, NAS GOGL, SCHA -3.64 % BWO, NAS NEL, GOGL -6.45 % 

Portfolio 19: 
BWO, DNO, 

TOM 

NEL, BWLPG, 

BAKKA 
-1.15 %    

Portfolio 20: 
AKERBP, GJF, 

NAS, TGS 

GOGL, MOWI, 

ORK, LSG 
-3.55 % 

BAKKA, DNO, 

LSG 

AKER, BWLPG, 

TGS 
-0.27 % 

Portfolio 21: 
DNO, EQNR, 

NAS, TOM 

GOGL, BWLPG, 

BAKKA 
-3.60 % BWO NEL -5.86 % 

Portfolio 22: 

BWO, DNO, 

NAS, SCHA, 

TOM 

NEL, BWLPG, 

GOGL, FRO, 

BAKKA 

-3.75 % NAS, BWLPG GOGL, DNO 0.20 % 

Portfolio 23: 

AKERBP, 

BWLPG, FRO, 

NEL 

MOWI, DNO, 

SCHA, BWO 
3.43 % FRO, NAS SCHA, GOGL -1.96 % 

Portfolio 24: 
BWO, NEL, NAS, 

SALM, YAR 

GOGL, BWLPG, 

DNO, TOM, ORK 
-1.80 % MOWI, NAS GJF, GOGL -4.02 % 

   

 

 



 

 
165 

 Positive Sector News: Negative Sector News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: 
BAKKA, GOGL, 

NHY, STB 
AKER, NAS, 
SALM, SCHA 

1.67 % 
BAKKA, GOGL, 

SALM 
AKER, NAS, TOM -0.13 % 

Portfolio 2: BWLPG, GOGL DNO, NAS 0.07 % BWLPG, BWO DNO, NEL 0.10 % 

Portfolio 3: TGS LSG -2.26 % 
BWO, DNO, GOGL, 

LSG 

NEL, BWLPG, 

NAS, TGS 
3.19 % 

Portfolio 4: 
GOGL, SUBC, 

TOM 
NAS, STB, BAKKA -2.40 %    

Portfolio 5: BWLPG, LSG, TGS DNO, AKER, FRO -2.02 % FRO, GOGL, TGS SCHA, NAS, LSG 0.51 % 

Portfolio 6: GOGL NAS -0.82 % 
AKER, AKERBP, 
BWLPG, BWO, 

DNO, SUBC 

BAKKA, MOWI, 

NEL, -, NAS, STB 
2.43 % 

Portfolio 7: AKERBP, DNO MOWI, BWLPG 4.88 % 
FRO, GOGL, NAS, 

TGS 
SCHA, LSG 0.13 % 

Portfolio 8:       

Portfolio 9: BWLPG, FRO, TGS DNO, SCHA, LSG -1.50 %    

Portfolio 10: DNO, FRO, GOGL 
BWLPG, SCHA, 

NAS 
-0.14 % DNO, FRO BWLPG, SCHA 0.62 % 

Portfolio 11: DNO BWLPG 3.01 % 

BAKKA; BWO, 

DNO, GOGL, NAS, 
SALM 

AKER, NEL, 

BWLPG, -, -, TOM 
0.29 % 

Portfolio 12: BWO, DNO, GOGL NEL, BWLPG, NAS -0.25 % DNO, GOGL, SUBC BWLPG, NAS, STB 0.03 % 

Portfolio 13: 
BWO, DNO, FRO, 

GOGL 

NEL, BWLPG, 

FRO, SCHA 
-0.35 % 

AKERBP, DNO, 

FRO, GOGL 

MOWI, BWLPG,  

SCHA, NAS 
1.62 % 

Portfolio 14: 
BWLPG, BWO, 

DNO, LSG, MOWI 

NEL, NAS, TGS, 

GJF 
0.35 % AKER, FRO BAKKA, SCHA 2.41 % 

Portfolio 15: 
BWO, DNO, FRO, 

TOM, YAR 

NEL, BWLPG, 
SCHA, BAKKA, 

YAR 

1.28 %    

Portfolio 16: 
BAKKA, BWO, 

FRO, GOGL, YAR 

AKER, NEL, 

SCHA, NAS, ORK 
1.35 % 

GOGL, NHY, 

SALM 
NAS, TOM 2.17 % 

Portfolio 17: 
AKERBP, BWO, 

DNO, GOGL, TOM 

MOWI, BWLPG, 

NAS, -, BAKKA 
1.83 % 

BWO, DNO, LSG, 

SALM 

NEL, BWLPG, 

TGS, TOM 
-1.28 % 

Portfolio 18: 

AKERBP, BWO, 

DNO, FRO, GOGL, 
SUBC, TGS 

MOWI, NEL, 

BWLPG, SCHA, 
NAS, STB, BAKKA 

0.08 % 
AKER, BWO, DNO, 

FRO 

BAKKA, NEL, 

BWLPG, SCHA 
-1.18 % 

Portfolio 19: 
DNO, FRO, LSG, 

SALM, TOM 

BWLPG, SCHA, 

TGS, BAKKA, 
AKER 

1.67 % DNO, FRO, TGS 
BWLPG, SCHA, 

LSG 
-0.55 % 

Portfolio 20: DNO; FRO, SALM 
BWLPG, SCHA, 

TOM 
-0.67 % 

BAKKA, LSG, 

SALM 
AKER, TGS, TOM 0.98 % 

Portfolio 21: 

AKER, AKERBP, 
BAKKA, SUBC, 

TOM 

SALM, MOWI, 

TGS, STB, LSG 
-0.70 % FRO SCHA 4.01 % 

Portfolio 22: 
BWO, BWLPG, 

FRO, LSG, SALM 

DNO, NEL, SCHA, 

TOM, TGS 
0.73 % 

AKERBP, BWO, 

DNO, GOGL, SUBC 

MOWI, NEL, 

BWLPG, NAS, STB 
-0.75 % 

Portfolio 23: 
AKERBP, DNO, 

FRO, GOGL, SUBC 

MOWI, BWLPG, 
SCHA, NAS, STB 

1.76 % 

AKER, AKERBP, 

BWO, DNO, EQNR, 

GOGL, SUBC, YAR 

BAKKA, MOWI, 

NEL, BWLPG, 

NAS, STB, YAR 

-1.01 % 

Portfolio 24: 

AKER, AKERBP, 
BAKKA, BWO, 

DNO, FRO, GOGL, 

LSG, MOWI, 

SUBC, TGS 

TOM, GJF, SCHA, 

NEL, NAS,STB, 

ORK 

1.12 %    
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 Positive Macroeconomic News: Negative Macroeconomic News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: SUBC STB -2,07 % BWO NEL -1.44 % 

Portfolio 2: 
BWO, DNO, 

GOGL 

NEL, BWLPG, 

NAS 
4,37 % NHY SALM -2.14 % 

Portfolio 3:    
AKER, AKERBP, 

BWO, NHY 

BAKKA, MOWI, 

NEL, SALM 
-1.11 % 

Portfolio 4:    GOGL NAS -3.77 % 

Portfolio 5: 
LSG,MOWI,NHY

,SALM 
TGS, GJF,TOM -1,10 % 

BWO, NHY, 

SCHA, SUBC 

NEL, SALM, 

FRO, STB 
0.15 % 

Portfolio 6:    BWLPG, GOGL DNO, NAS -2.58 % 

Portfolio 7: NHY,SUBC,TGS SALM, STB, LSG -1,69 % SALM TOM 3.23 % 

Portfolio 8:    
AKERBP, 

BWLPG 
MOWI, DNO 1.20 % 

Portfolio 9: STB SCHA -2,68 %    

Portfolio 10: TOMR BAKKA 2,10 %    

Portfolio 11:       

Portfolio 12: 
BWLPG, BWO, 

SUBC 
DNO, NEL, STB -3,77 %    

Portfolio 13:       

Portfolio 14:    GOGL NAS -1.89 % 

Portfolio 15: TGS LSG 0,64 %    

Portfolio 16: 

BAKKA,GOGL,N

HY,SALM,SUBC,

TGS 

AKER,NAS,TOM

, STB, LSG 
-0,08 % BWO, SUBC NEL, STB -4.40 % 

Portfolio 17: BWLPG DNO 0,99 %    

Portfolio 18:    BWLPG, BWO DNO, NEL -1.12 % 

Portfolio 19:    BWO, TOM NEL, BAKKA -0.12 % 

Portfolio 20: NAS GOGL -9,83 % TGS LSG -2.02 % 

Portfolio 21: TGS LSG -0,63 % AKERBP MOWI -2.84 % 

Portfolio 22: 
DNO, FRO, 

SUBC, TGS 

BWLPG, SCHA, 

STB, LSG 
-0,85 % 

AKER, AKERBP, 

BWO, DNO, 

FRO, GOGL, 

NAS, TGS, TOM, 

YAR 

BAKKA, MOWI, 

NEL, BWLPG, 

SCHA, - , LSG, 

STB, ORK 

-2.12 % 

Portfolio 23: SALM TOM -2,04 % 

BWLPG, FRO, 

NEL, SCHA, 

TOM 

DNO, -, BWO, 

STB, BAKKA 
2.64 % 

Portfolio 24: 

AKER, BWLPG, 

BWO, GOGL, 

NEL, SCHA, 

SUBC, TGS, 

TOM, 

BAKKA, DNO, 

NAS, FRO, STB, 

LSG, 

2,86 % 

AKER, AKERBP, 

BAKKA, 

BWLPG, BWO, 

DNO, FRO, 

GOGL, LSG, 

NEL, NAS, ORK, 

SALM, SCHA, 

STB, SUBC, TGS, 

TOM, YAR 

MOWI, GJF, 

NHY, 
1.13 % 
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BHAR-Portfolios in a 24-month timeframe: 

 

 Positive Stock Notifications: Negative Stock Notifications: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1:    DNO BWLPG 4.52 % 

Portfolio 2: 
AKER, AKERBP, 

BWO, GOGL, NEL 

BAKKA, NAS, 

MOWI, BWLPG, 

DNO 

1.54 % 

BWLPG, GJF, 

MOWI, NAS, ORK, 

SALM, TGS, YAR 

DNO, AKERBP, 

GOGL, NHY, TOM, 

LSG, - 

-1.67 % 

Portfolio 3: 
BW LPG, DNO, 

GOGL, NEL, SUBC 
NAS, BWO, STB 0.87 % NEL BWO 1.18 % 

Portfolio 4: 
BWO, NEL, NAS, 

SUBC 

GOGL, BWLPG, 

DNO, STB 
-0.20 % NHY, YAR SALM, ORK -1.62 % 

Portfolio 5: BWO, NAS, SCHA GOGL, NEL, FRO -1.56 % 
BWO, FRO, GOGL, 

SALM, TGS 

NEL, SCHA, NAS, 

TOM, LSG 
0.26 % 

Portfolio 6: 
BW LPG, DNO, 

NEL 
BWO, NAS 3.15 % GOGL, NEL NAS, BWO 2.32 % 

Portfolio 7: 
DNB,DNO, GOGL, 

TEL 
NAS, BWLPG 1.57 % GJF, NAS MOWI, GOGL -1.68 % 

Portfolio 8: DNO BWLPG -1.55 % FRO, GOGL, TGS SHCA, NAS, LSG 1.39 % 

Portfolio 9: DNB,NEL, NAS GOGL, TEL, BWO -1.00 % GOGL, NEL NAS, BWO 2.20 % 

Portfolio 10: 
AKER, AKERBP, 

GJF, TEL 

BAKKA, MOWI, 

ORK, DNB 
-0.08 %    

Portfolio 11: 
GOGL, NEL, 

SALM, SCHA 

NAS, BWO, TOM, 

FRO 
-0.38 % 

LSG, NAS, SCHA, 

SUBC 

TGS, GOGL, FRO, 

STB 
-1.37 % 

Portfolio 12: BWO, DNO NEL, BWLPG -1.41 % NEL BWO 2.20 % 

   

  

 Positive Company News: Negative Company News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: 
BWLPG,GOGL,SU

BC 
DNO, NAS, STB -1.49 % 

AKERBP, BWLPG, 

GOGL, SALM 

MOWI, DNO, NAS, 

TOM 
-0.43 % 

Portfolio 2:    BWLPG, NAS DNO, GOGL -3.43 % 

Portfolio 3: BWLPG, GOGL NAS, DNO -1.96 % BAKKA AKER -1.65 % 

Portfolio 4: GOGL NAS 3.03 % DNO, YAR BWLPG, ORK 2.66 % 

Portfolio 5: DNB,DNO,GOGL TEL,BWLPG,NAS 1.63 % 
BWO, DNO, NHY, 

NAS, SCHA 

NEL, BWLPG, 

SALM, GOGL, FRO 
-1.33 % 

Portfolio 6: 
BAKKA, GOGL, 

NAS, SALM 
AKER, TOM -3.31 % 

BWLPG, FRO, 

NAS, SUBC 

DNO, SCHA, 

GOGL, STB 
-1.49 % 

Portfolio 7: 
AKERBP, BWLPG, 

BWO, YAR 

MOWI, DNO, NEL, 

ORK 
0.03 %    

Portfolio 8: 
BWLPG, DNO, 

NAS 
NEL, BWO, GOGL -3.15 %    

Portfolio 9: 
BWLPG, NAS, 

YAR 
DNO, GOGL, ORK -1.03 % NAS GOGL -3.53 % 

Portfolio 10: 
AKER, GJF, NAS, 

YAR 

BAKKA, MOWI, 

GOGL, ORK 
-1.22 % 

BAKKA; BWLPG, 

DNO 
AKER, NEL, NAS 0.95 % 

Portfolio 11: TGS LSG 0.29 % 
BWO, FRO, NHY, 

NAS, SCHA, SUBC 

BWLPG, DNO, 

SALM, GOGL, 

STB, LSG 

-0.68 % 

Portfolio 12: 

AKER, BWLPG, 
BWO, NEL, NHY, 

NAS 

BAKKA, TOM, 
DNO, GOGL, 

SALM 

-0.84 % 
BAKKA, DNO, 

LSG, TGS 

AKER, BWLPG, 

SCHA, FRO 
-1.05 % 
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 Positive Sector News: Negative Sector News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: 
BAKKA, GOGL, 

NHY, STB 
AKER, NAS, 
SALM, SCHA 

-0.82 % 
BAKKA, GOGL, 

SALM 
AKER, NAS, TOM -0.02 % 

Portfolio 2: BWLPG, GOGL DNO, NAS -2.13 % BWLPG, BWO DNO, NEL -2.89 % 

Portfolio 3: TGS LSG -0.81 % 
BWO, DNO, GOGL, 

LSG 

NEL, BWLPG, 

NAS, TGS 
1.75 % 

Portfolio 4: 
GOGL, SUBC, 

TOM 
NAS, STB, BAKKA 1.08 %    

Portfolio 5: BWLPG, LSG, TGS DNO, AKER, FRO -1.40 % FRO, GOGL, TGS SCHA, NAS, LSG 2.45 % 

Portfolio 6: GOGL NAS 4.16 % 
AKER, AKERBP, 
BWLPG, BWO, 

DNO, SUBC 

BAKKA, MOWI, 

NEL, -, NAS, STB 
1.67 % 

Portfolio 7: AKERBP, DNO MOWI, BWLPG 1.26 % 
FRO, GOGL, NAS, 

TGS 
SCHA, LSG -1.04 % 

Portfolio 8:       

Portfolio 9: BWLPG, FRO, TGS DNO, SCHA, LSG 0.73 %    

Portfolio 10: DNO, FRO, GOGL 
BWLPG, SCHA, 

NAS 
0.33 % DNO, FRO BWLPG, SCHA -0.71 % 

Portfolio 11: DNO BWLPG -3.64 % 

BAKKA; BWO, 

DNO, GOGL, NAS, 
SALM 

AKER, NEL, 

BWLPG, -, -, TOM 
-1.98 % 

Portfolio 12: BWO, DNO, GOGL NEL, BWLPG, NAS -0.26 % DNO, GOGL, SUBC BWLPG, NAS, STB -0.32 % 

   

 

 

 Positive Macroeconomic News: Negative Macroeconomic News: 

 Event Firms: Matching Firms: BHAR: Event Firms: Matching Firms: BHAR: 

Portfolio 1: SUBC STB -1.80 % BWO NEL -2.48 % 

Portfolio 2: BWO, DNO, GOGL NEL, BWLPG, NAS 2.16 % NHY SALM -4.61 % 

Portfolio 3:    
AKER, AKERBP, 

BWO, NHY 
BAKKA, MOWI, 

NEL, SALM 
-0.75 % 

Portfolio 4:    GOGL NAS 3.03 % 

Portfolio 5: 
LSG,MOWI,NHY,S

ALM 
TGS, GJF,TOM -1.04 % 

BWO, NHY, SCHA, 

SUBC 

NEL, SALM, 

FRO, STB 
-2.02 % 

Portfolio 6:    BWLPG, GOGL DNO, NAS 1.38 % 

Portfolio 7: NHY,SUBC,TGS SALM, STB, LSG -1.81 % SALM TOM -1.18 % 

Portfolio 8:    AKERBP, BWLPG MOWI, DNO 1.35 % 

Portfolio 9: STB SCHA -2.94 %    

Portfolio 10: TOMR BAKKA 1.15 %    

Portfolio 11:       

Portfolio 12: 
BWLPG, BWO, 

SUBC 
DNO, NEL, STB 0.04 %    
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10.5 Appendix E, R-Codes 
 

Note: Dataset used for the analysis in R-Studios: 

 

https://studentcbs-

my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EeSFuiT8QElOvTA3qozrprUBI

MUMMJTA9BMt_NoDeSfmLA?e=7gFlPH 

 

Note: Dataset used for the analysis in R-Studios: 

 

https://studentcbs-

my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EcLiYqPOegtIgEcMtjpySPEBK

xmH7lYQr2-SkPU9E5mbfQ?e=ghTQk8 

 

Note: GitHub links to the R-codes used in this thesis. 

 

https://gist.github.com/ochristoffersen/0110587b212466c14b8db83550fb5ae6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EeSFuiT8QElOvTA3qozrprUBIMUMMJTA9BMt_NoDeSfmLA?e=7gFlPH
https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EeSFuiT8QElOvTA3qozrprUBIMUMMJTA9BMt_NoDeSfmLA?e=7gFlPH
https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EeSFuiT8QElOvTA3qozrprUBIMUMMJTA9BMt_NoDeSfmLA?e=7gFlPH
https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EcLiYqPOegtIgEcMtjpySPEBKxmH7lYQr2-SkPU9E5mbfQ?e=ghTQk8
https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EcLiYqPOegtIgEcMtjpySPEBKxmH7lYQr2-SkPU9E5mbfQ?e=ghTQk8
https://studentcbs-my.sharepoint.com/:x:/g/personal/olch18ae_student_cbs_dk/EcLiYqPOegtIgEcMtjpySPEBKxmH7lYQr2-SkPU9E5mbfQ?e=ghTQk8
https://gist.github.com/ochristoffersen/0110587b212466c14b8db83550fb5ae6
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10.6 Appendix F, Correlation-matrix 
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10.7 Appendix G, Seasonality on Oslo Stock Exchange 
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10.8 Appendix H, GARCH-modelling 
 

The estimated GARCH (1,1)-model is based on the following equation: 

 

𝜎𝑡
2̂ = 𝜔 + 𝛼1𝜇𝑡−1

2 + 𝛽1𝜎𝑡−1
2  

 

After defining this model in R-Studios, the following output is provided: 

 

 
 

This output illustrates the estimated coefficients, as well as statistical testing for normality in 

the residuals. In the Jarque-Bera and Shapiro-Wilk tests, the null hypothesis states that residuals 

follow a normal distribution. This is rejected by examining the p-value at 5% –  and 10% level. 

The Ljung-box test is conducted in order to test the residuals for autocorrelation. In this test is 

the null hypothesis that the data are independently distributed. This is rejected in our 
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examination of the residuals. The coefficient is also seen to be statistically significant different 

from zero. 

 

 

     

The autocorrelation function of both the observations in the dataset, as well as the standardized 

residuals are plotted in order to check for significant spikes in the lagged values. 

 

 
The GARCH-model is then plotted in order to get an implication of the volatility in the 

Norwegian Stock Market, during our sample period. 
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10.9 Appendix I, QLR-tests 
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10.10 Appendix J, Company Tickers and Ratios 
 

Ticker, market value and book-to-market ratios of the firms in the OBX-index as of 01.01.20 

 

Firm Ticker 
Market value 

(Millions NOK) 

Book-to-market 

ratio 

Aker AKER 41 702 0.31 

Aker BP AKERBP 106 270 0.20 

Bakkafrost BAKKA 40 157 0.28 

BW LPG BWLPG 10 708 0.96 

BWO BWO 12 244 1.04 

DNB DNB 259 167 0.94 

DNO DNO 10 093 1.01 

Equinor EQNR 599 693 0.60 

Frontline FRO 22 399 0.59 

Gjensidige GJF 92 047 0.28 

Golden Ocean Group GOGL 6 940 1.91 

Lerøy Seafood LSG 36 360 0.49 

Mowi MOWI 118 315 0.24 

NEL NEL 11 127 0.17 

Norsk Hydro NHY 66 590 1.26 

Norwegian Air Shuttle NAS 7 067 0.57 

Orkla ORK 88 187 0.40 

SalMar SALM 53 029 0.18 

Schibsted SCHA 28 282 0.06 

Storebrand STB 33 223 0.68 

Subsea 7 SUBC 32 537 1.45 

Telenor TEL 228 053 0.19 

TGS TGS 30 826 0.44 

Tomra Systems TOM 39 004 0.13 

Yara International YAR 94 973 0.82 
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10.11 Appendix K, GICS-Codes 
 

Oslo Børs (2020b) 

https://www.oslobors.no/ob_eng/obnewsletter/download/a566f44181e93ef38fab202e12f2bbe

9/file/file/GICS%20Structure%202018.pdf 

 

 

10.12 Appendix L, Momentum Factor Investments: 
 

MSCI. (2020). Factor Focus : Momentum. 

https://www.msci.com/documents/1296102/1339060/Factor+Factsheets+Momentum.pdf

/a766ef6b-cd24-4460-8163-900323fc2957 

 

 

 

 

 

 

 

 

 

 

  

https://www.oslobors.no/ob_eng/obnewsletter/download/a566f44181e93ef38fab202e12f2bbe9/file/file/GICS%20Structure%202018.pdf
https://www.oslobors.no/ob_eng/obnewsletter/download/a566f44181e93ef38fab202e12f2bbe9/file/file/GICS%20Structure%202018.pdf
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