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Abstract  I 
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Abstract 

The current macro-economic conditions, with historically low interest rates, have created 

problems for investors to achieve risk-free inflation protected returns. In this environment, 

dividend yield strategies, such as “Dogs of the Dow” which this thesis is based on, have become 

increasingly attractive to yield-seeking investors. Previous research on this topic has concluded 

with various results. On these grounds, the aim of this thesis is to examine a high dividend 

yield strategy in the Norwegian stock market, on an absolute and risk-adjusted level. Further, 

a particular focus on periods with increasing and decreasing interest rates are more distinctly 

investigated. In order to control for different risk factors, such as market, size, value and 

momentum in our returns, a Carhart (1997) model is applied. A dividend risk factor will also 

be constructed to identify if there is a general dividend premium in the Norwegian market. 

Throughout the examination period from 2002 until 2019, our high dividend yield portfolio has 

significantly outperformed the benchmark index. After estimating the expected returns, 

adjusted for risk with the Carhart four-factor model, the high dividend yield portfolio still 

achieve positive abnormal returns, with a yearly average of 4.81%. Cyclical attributes are found 

in the portfolio, suggesting the superior returns to be dependent on a bull market. The analysis 

of specific interest rate periods, indicate that the strategy struggle when interest rates are rising, 

compared to the index – especially late in the periods. On the contrary, the dividend yield 

strategy is found most successful when interest rates are decreasing or stable at a low level.  
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1. Introduction  

1.1 Introduction to the research topic 

 

“Efficient markets? That’s a bunch of junk, crazy stuff”  

– Peter Lynch (Fortune Magazine, 1995) 

 

In the late 1980’s an investment strategy, targeting high dividend yielding stocks, was 

introduced. The idea was picked up and further developed by Michael B. O’Higgins & John 

Downes, resulting in the book; Beating the Dow (1991), which received much public attention. 

The strategy consisted of investing equal positions in the ten highest dividend yielding stocks on 

the Dow Jones Industrial Index (DJIA). Further, the portfolio was rebalanced in the same manner 

on a yearly basis. Over a sample period of 26 years, they proved that their strategy, named “Dogs 

of the Dow” (DoD), outperformed the market. The DoD strategy achieved an average annual 

return of 17.9%, compared to a 13.0% return for the DJIA index. Following O’Higgins & 

Downes’ publication, the strategy has been replicated and tested around the world. The DoD 

strategy has been found to yield superior returns in Asian, European, and Latin-American 

markets. Now, we want to apply this strategy in the Norwegian market. 

According to the Efficient Market Hypothesis (EMH) – a cornerstone in finance theory – all 

stocks are always traded at their fair value. Hence, the possibility of outperforming the market is 

eliminated. Luckily for investor legend Peter Lynch, and other investors who have built their 

fortunes picking stocks, there is a widespread agreement that the EMH does not fully hold. The 

absence of fully efficient markets has given rise to value investing, one of the primary investment 

strategies. By picking stocks based on their intrinsic value, investors seek to achieve higher 

returns than the market, as the undervalued assets revert back to their real value.  

Different indicators are used to analyse and identify undervalued stocks – fundamentals, such as 

assets, earnings, and dividends. This has generated several sub-strategies within value investing. 

One particular indicator which has received much research is dividends. Modigliani & Miller 

(1961) stated that a company’s dividend policy is irrelevant, and should not affect their stock 
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price. Black & Scholes (1974) further suggested it was not possible to show any differences in 

expected returns between high and low dividend yielding stocks. However, these both assumed 

perfect capital markets, including perfect information. Upon visible price reaction following 

dividend announcements, Miller & Rock (1985) admitted that managers are likely to have 

information on the firm’s prospects not known to investors, creating information asymmetry. As 

a result, dividends possess a signalling effect that impacts stock prices. Thus, it was established 

that dividend paying stocks are not necessarily fairly priced, enabling value investments. 

Exploiting this strategy is typically based on a stock’s dividend yield. That is, how much a 

company pays out in dividends, relative to their share price. 

Following the financial crisis around 2008, high dividend yield strategies blossomed. As national 

banks were attempting to minimize the economic damage, interest rates were decreased rapidly. 

Consequently, a low interest environment lasting throughout the 2010’s emerged – still present 

in most countries. This led to a historically exceptional situation where inflation exceeded 

interest rates, yielding negative real interest rates. Investing in risk-free investments thus implied 

you were likely to lose purchasing power. Seeking for alternative low-risk investments, high 

dividend yield strategies emerged as an option. For instance, a strategy such as the DoD has 

historically yielded a stable higher return than inflation. While offering a higher volatility than 

typical risk-free investments, high dividend yielding companies often possess defensive 

qualities, making them less risky than other stocks. 

Whereas the last decade has been characterized by low interest rates, this environment is not 

expected to stay put. Rates in the US has already increased for a few years, and the Norwegian 

rate is forecasted as certain to also increase. This raises the question of how high dividend yield 

stocks will react. Have dividend stocks possibly been inflated by an unnaturally high demand by 

investors searching low-risk equity investments? Will these investors now substitute back to 

typical risk-free investments? Will this lower demand? And will prices consequently decrease? 

These questions culminate in the research topic which will be investigated in this thesis. There 

is little previous research of the DoD strategy specified for increasing interest rates. In addition, 

there is no academic research applying the DoD to the Norwegian market. Thus, we will be both 

testing an already established theory to a new market, while researching a yet unknown topic. 
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1.2 Motivation and research question 

The motivation behind this thesis was initially sparked by the expected upcoming increase in 

interest rates. We wanted to identify whether investor behaviour has changed in the preceding 

low-rate environment, and further identify an investment strategy which can exploit these 

possible behavioural flaws. The idea of a dividend strategy first came from different news articles 

and investor reports, discussing how typical government bond investors have changed their 

behaviour in the recent interest rate environment. Their equity stakes were increasing – 

especially dividend paying stocks were seen as more popular because of the steady cash flow, 

and a more appealing risk profile, of these assets. 

We wish to determine whether a replication of the DoD strategy in the Norwegian market is 

successful in generating superior returns, compared to the benchmark index – also after adjusting 

for risk. We chose to analyse the Norwegian market. As we are both from Norway, it is the 

market we are previously most familiar with and therefore most likely to interpret precisely. 

Further, we are also interested in indicating whether such a portfolio will underperform as 

interest rates are increasing. We have recently seen a historical period, both considering the low 

values of rates and the longevity of the period. Hence, the upcoming rise of rates present a period 

of uncertainty, both for researchers and investors. A period of uncertainty implies opportunities 

nonetheless. Therefore, our aim is to ultimately identify the underlying drivers of the dividend 

yield strategy and exploit these as interest rates are rising. This results in the research question: 

Does a high dividend yield strategy produce superior returns in the Norwegian market, 

and will this effect reverse as interest rates increase? 

 

1.3 Delimitations 

To focus the goal of our study towards the research question, we must set some boundaries for 

the research. The individual choices described in this section will be continuously elaborated 

throughout the thesis. 

We have chosen to only analyse the Norwegian market, though it could be interesting to include 

several markets, to analyse the generalisability of our findings. However, with the scope of our 

master thesis, this would restrict the ability to deeply analyse each market. Alternatively, a much 
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larger scope would be necessary. The choice of the Norwegian market also implies the choice of 

which benchmark index to use. There are three main indexes on the Oslo Stock Exchange. We 

will use the Oslo Børs Benchmark Index (OSEBX), as it is the best representative of all listed 

shares on the exchange. 

The range of the study is set from 01.01.2002 until 01.01.2019. This time frame was primarily 

determined by the lifetime of the OSEBX. Firm composition and other data on the index are first 

available at 01.01.2002. Prior to this, there was no equivalent index, and the amount of firm data 

on the Norwegian exchange was varying. We chose not to include data after 01.01.2019 as we 

started gathering data at this point. 

To test the high dividend yield strategy, a portfolio was selected from the highest yielding 

Norwegian stocks. This study does not aim at creating a new strategy, but rather implying an 

established strategy on a new market. Therefore, the portfolio formation is a direct replication of 

the Dogs of the Dow strategy. We name our portfolio; Oslo-10. 

The data sample used in this thesis is primarily gathered from Thomson Reuters Datastream. 

This is a highly regarded and widely used data source. Therefore, we assume the variables 

gathered from this source to be valid and without errors. Additional data is gathered directly 

from the Norwegian Central Bank and Oslo Stock Exchange’s websites. Especially data from 

the central bank who set the key interest rate, is essential in analysing the relationship of high 

dividend yield stocks and interest rates. 

When evaluating the risk-adjusted performance of Oslo-10, we use two different models to 

estimate expected return. First based on a CAPM model, and second based on a Carhart four-

factor model. These were selected to include both a simple one-factor model and a more 

extensive multi-factor model. There are several other multi-factor models, such as the Fama-

French three-factor model. We chose to apply the Carhart model due to research proving that the 

F&F model omits a momentum effect – a factor included by Carhart, which we find relevant for 

our research. Finally, the performance of the Oslo-10 is evaluated as its actual returns compared 

to the expected returns found by the models. 
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1.4 Structure of the study   

The thesis is structured in seven chapters. 

 Chapter 1 has introduced the research topic, delimitation, and the underlying motivation 

for choosing this subject.  

 Chapter 2 lays the theoretical foundation of the study. This includes insights to value 

investing and how the EMH does not hold, description of how stock returns can be 

explained by risk factors, and the basics of dividends, interest rates, and how they impact 

stock prices. Finally, dividend yield investment strategies will be introduced. The Dogs 

of the Dow strategy and its previous research, plus dividend yield strategies in connection 

with interest rates, will be emphasized. 

 Chapter 3 presents two main hypotheses. These are based on the theoretical background, 

previous research, and our interpretation and expectations of the future. Eventually, the 

main task of the thesis is to answer these two questions. 

 Chapter 4 introduces the methodology for our analysis. Initially, we present how the 

analysis will be structured and describe the data set used. Further, we explain how we 

have constructed our Oslo-10 portfolio based on the DoD strategy, and introduce the 

models we will apply to evaluate the portfolio. Last, we present the historical Norwegian 

interest rate, identifying which periods to analyse the interest rate sensitivity of dividend 

yield strategies. 

 Chapter 5 presents the results of the analysis. Portfolio returns are calculated on an 

absolute and risk-adjusted level, testing for significance in risk-adjusted returns. 

Abnormal returns and statistical tests using the CAPM and a Carhart four-factor model 

is then described. Further, the analysis of interest rate sensitivity of our strategy is 

conducted. Finally, we discuss the explanatory factors of our results. 

 Chapter 6 discusses and interprets the findings of the analysis to answer our research 

hypotheses. We consider the impact of our study, what could have been done differently 

in hindsight, and point to further research. 

 Chapter 7 concludes the thesis. 
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2. Theoretical Background  

The purpose of this chapter is to introduce the basic concepts our thesis is built on, and create a 

supporting theoretical framework for our analysis. This includes an introduction to value 

investing and how returns can be explained by different risk factors. Further, we discuss 

dividends and interest rates, and establish their connection to stock prices. Finally, different 

dividend investment strategies will be presented. 

 

2.1 Value investing 

Value investing, along with growth investing, are two of the most popular investment strategies 

among investors. The investment strategy basically involves investing in firms with a market 

value less than their intrinsic value, hence being undervalued (Societe Generale, 2019). Intrinsic 

value is a stock’s “fair value” – the value justified by facts. This is a very simplistic definition 

nonetheless. Value investing is by most researchers described as much more than that; it is seen 

as a philosophy, a specific way of thinking of investing.  

A Key Performance Indicator (KPI) is a form of measurement for performance, often used to 

find and separate out firms with a market value less than its intrinsic value (Elmerraji, 2018). 

They can be used to compare the relationship between fundamental values, such as assets, 

earnings, dividends, etc., to the market value of the company, to identify value stocks. Value 

stocks are often recognized by high dividend yields, low price-to-earnings ratios, low price-to-

book ratios and low expected growth rates (Visscher & Filbeck, 2003). The opposite of intrinsic 

valuation is relative valuation, which compare firms at their current market value and does not 

look at a firm’s actual value. The difference between price (market value) and value is easily put 

by Warren Buffet in his annual letter to his investors back in 2008 (p. 5);  

“Long ago, Ben Graham taught me that ‘Price is what you pay; value is what you get’.” 

There are numerous investors who have built their wealth based on value investing – Warren 

Buffet and Peter Lynch being some of them. A value investor’s goal is defined by Jean-Jacques 

(2003, p. 2) on the following page as: 
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“The goal of the value investor is quite simple: to buy solid businesses at exceptional 

 prices in order to achieve adequate after-tax returns over a long period.” 

Value investing became popular when “the father of value investing”, Benjamin Graham, shared 

his thoughts in the book, The Intelligent Investor, first published in 1949. Graham demonstrated 

that by investing in a group of stocks that by some criteria are undervalued, you would 

outperform the Dow Jones index over a period of time (Graham & Zweig, 2003). Other research 

also supports that long term value investing strategies tend to outperform the US financial market 

(Chan et al., 1995; Estep et al., 1983; Sorensen & Williamson, 1985). A large amount of previous 

research in other markets has also proven that value investing strategies over a long period of 

time generates superior returns compared to the index, growth strategies, and other market 

strategies (Eakins, 2003; Lakonishok et al., 1994).  

According to market theory, higher returns should imply higher risk. Early in the 1990s, 

researchers argued that value premiums were due to relative distress and risk missed by the 

CAPM (Fama & French, 1998). After 2000 however, most researchers have argued that the value 

premium does not come from additional risk – it comes from biases in investor behaviour (Chan 

& Lakonishok, 2004). Finally, some critics argue that value premiums are sample-specific, and 

not likely to occur again in the future (Black F., 1992; MacKinlay, 1995). Value investing is the 

underlying theory for dividend yield strategies, which we will delve further into during this 

thesis.  

 

2.1.1 Market efficiency  

The efficient market hypothesis (EMH) is the theory that market prices fully reflect all available 

information (Fama, 1970). This theory rests on three arguments;  

1. Rational investors; investors act rational, hence stocks are at their fundamental value. 

2. Uncorrelated noise trading; to the extent that some investors are irrational, their trades 

are uncorrelated and cancel each other out, not affecting prices. 

3. Arbitrageurs; to the extent that investors are not rational in similar ways, they are met 

by rational arbitrageurs which eliminate their influence on prices. 

Most economic models are built on the view that markets are efficient. If the market is efficient, 

the price of every security is the fair estimation of its intrinsic value. Thus, the purpose of active 
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stock selection is worthless. Current stock movements are then said to follow a Random Walk 

Theory, which is impossible to predict (Malkiel, 1973, p. 24). In such a market, it is not possible 

to predictably outperform the market (Clarke et al., 2001).  

It is normal to differentiate between three forms of market efficiency (Bodie et al., 2013, p. 238);  

 Weak form; stock prices reflect all historical information.  

 Technical analysis is of no value.  

 Semi-strong; stock prices reflect all publicly available information.  

 Fundamental analysis is of no value. 

 Strong form; stock prices reflect all information relevant to the firm, including insider 

information.  

 Insider information is of no value.  

To be able to earn abnormal returns with different investing strategies such as value investing, 

there has to be some firms that are either undervalued or overvalued. Hence the market cannot 

be fully efficient. Among most researchers and investors, there is today a widespread agreement 

that stock markets are in fact not fully efficient. The EMH meet critique especially from 

psychologists and behavioural economists that argue that the theory is based on a counterfactual 

assumption; namely that human behavioural is rational (Lo, 2007). 

 

2.1.2 Behavioural finance  

In deep contrast to many of the perceptions behind the efficient market theory, stands behavioural 

finance. Over the last decades, it has been introduced as the new hot research topic imposing a 

more social science perspective, including psychology and sociology aspects (Shiller, 2003). 

Investors’ behaviour has proved to result in highly similar determinants of differences in 

expected returns, revealing a major flaw in the EMH (Haugen & Baker, 1996). We can categorise 

the ways behavioural finance breaks with the EMH into two groups; Non-Bayesian expectation 

formations and attitude towards risk (Bodie et al., 2013, p. 266). Non-Bayesian expectation 

formations happens when an individual’s beliefs are based on rules of thumb (heuristics), instead 

of Bayesian rationality. Attitude toward risk is the notion that people’s risk preferences are not 

in line with expected utility theory. 
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The human’s cognitive resources are limited. Consequently, our beliefs and preferences are 

easily biased. First, there are numerous judgement biases, or beliefs, that explain why we do not 

act rationally. Some of the most investigated ones over the last decade are; Better-than-average 

effect, overconfidence, anchoring, insufficient adjustment and availability biases. Second, 

people’s evaluation biases, or preferences, are often not in line with expected utility framework. 

Here, researchers are also pointing towards some clear biases that historically have been 

important; Reference point dependency, loss aversion, mental accounting and ambiguity 

aversion.  

The inefficiency of markets is supported by different anomalies. These are regular patterns in an 

asset’s return which are reliable, widely known, and inexplicable, yet fails to follow market 

efficiency (Lo, 2007). This makes them puzzles that are hard to rationalise in traditional models. 

A few known anomalies are the post-earnings announcement drift (Brown & Pope, 1995), value 

premium anomaly (Fama & French, 1998) and momentum anomaly (De Bondt & Thaler, 1985). 

In addition, there are three puzzles that have confused researchers supporting the EMH for a long 

time; the equity premium puzzle, bubbles, and crashes (Siegel & Thaler, 1997; Shiller, 1987). 

Hence, modern research suggest that the premium investors get from holding value stocks do not 

arise from additional risk, as the EMH would suggest. However, these value premiums arise 

from irrational behaviour from investors, and agency costs of delegated investment managers 

(Chan & Lakonishok, 2004).  

 

2.2 Dividends 

Dividends has always been important for the return on equities. In the period from 1802 to 2002, 

the annual return from U.S. equites were 7.9%, where 5% came from dividends. Only 0.6% came 

from rising valuations, 1.4% from inflation, and 0.8% from real dividend growth (Arnott, 2003).  

A dividend is the distribution of reward, paid to shareholders for their investment in a company’s 

equity. The payment usually originates from the firm’s net income, less the amount retained in 

the company to be reinvested in future operations. Dividends are decided and managed by the 

board of directors. That is, how much will be paid per share and when the payment will occur. 

However, they must be approved by shareholders through their voting rights (Chen, 2019). Firms 

are free to choose frequency of payments and the amount to be paid. Typically, companies will 
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pay dividends at a regular frequency – monthly, quarterly, or yearly. Most dividend-paying 

companies worldwide do so at quarterly intervals, while Norwegian firms often do it once a year. 

Firms also strive to keep the dividend payments at a steady level, especially trying to avoid 

lowering the amounts as it usually affects the stock price negatively. Any changes are made 

gradually, with little variation from quarter to quarter (Berk & DeMarzo, 2017, p. 630). 

Occasionally, typically following surprisingly good results, companies also pay a one-time 

special dividend. 

The highest dividend paying companies tend to be larger, established companies with more 

predictable profits (Chen, 2019). As growth stagnates and firm value reach a stable value, 

companies rather attempt to maximize shareholder value through dividend payments. 

Conversely, growth companies tend to pay less, and often no dividends at all. According to Denis 

and Osobov (2008), the empirical determinants of the propensity to pay dividends appear to be 

remarkably similar across countries. These are size, profitability, growth opportunities, and the 

earned/contributed equity mix. They find larger and more profitable firms, and those with a 

larger portion of earned equity, to be more likely to pay dividends. 

 

2.2.1 Dividend policy irrelevance 

Many questions have historically been raised on dividend policy’s impact on share price, and 

further the rationale for why paying dividends at all. Modigliani and Miller (1961) stated that in 

perfect capital markets, the company’s choice of dividend policy is irrelevant and does not affect 

the current stock price – ignoring taxes and holding the investment policy of the company fixed. 

In the case of high dividends, investors can reinvest the received dividends in the company stock 

to obtain more shares. In the case of low or no dividends, investors can sell more shares to obtain 

cash flow. This combination implies that investors can hold their desired amount of shares and 

cash, independent of the dividend policy. Hence, there should not be an impact on current share 

price (Modigliani & Miller, 1961). This was supported by research suggesting it is not possible 

to demonstrate any difference in expected returns on high yield common stocks and low yield 

common stocks, either before or after taxes (Black & Scholes, 1974). However, the notion of 

perfect markets is highly debatable. Visible price reactions to dividend announcements served 

as empirical refutations of the MM- value-invariance principle. Miller argued in a journal 30 

years after his theory was initially proposed, that this evidence was not really refutations, but 
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rather failures of the key assumptions (Miller, 1988). Investments are not certain to be kept stable 

over time, taxes are definitely present, and information asymmetry is likely. Especially in the 

short-term, managers are likely to have information about the firm’s prospects not yet known to 

investors, leading to information asymmetry (Rock & Miller, 1985). 

Information asymmetry is a key factor in the motivation for paying dividends. Whereas 

dividends can be seen as merely a reward or an attempt to maximize shareholder wealth, it also 

holds a great signalling effect. Lintner (1956) argued that managers were reluctant to change 

dividends because of the signal it could send. His theory was supported by Bhattacharya (1979), 

who found dividends to function as a signal of expected cash flows. Hakansson (1981) further 

found dividends to be informative and proved that investors have heterogeneous beliefs, utility 

is not additive, and markets are incomplete. This research has led to the theory of dividend 

signalling. Roughly speaking, firms have three different options concerning their dividend policy 

– increase, decrease, or keep steady the levels of pay-outs. By raising its dividends, a firm 

conveys a signal to investors that they expect to be able to afford the higher dividends for the 

foreseeable future. Contrary, decreasing dividends can send a message that management have 

given up hope that earnings will rebound in the near term, and therefore must cut dividends to 

save cash (Berk & DeMarzo, 2017, p. 655). A contradicting angle of thought concerning 

changing dividends consider investment and growth opportunities. Higher pay-outs can signal a 

lack of investment opportunities, decreasing expected growth and lower future cash flows. 

Conversely, a company might lower its dividend payments and rather re-invest earnings in 

positive-NPV prospects, boosting growth. 

There is a notion that the amount of dividends have been decreasing recently. This is only 

partially true. The fraction of firms paying dividends have declined, but the total real dividends 

paid have increased (von Eije & Megginson, 2008). This comes as a result of dividends being 

more concentrated among the largest, most profitable firms in each country (Denis & Osobov, 

2008). Notably, share repurchases has emerged as an increasingly popular alternative of cash 

payments to investors. As illustrated in the following Figure 1, the total amount of dividends 

paid by companies listed on Oslo Børs – Norway’s main stock exchange – have increased 

manifold over the last 15 years. The fraction of dividend paying companies is floating around 

50%. Notably, about 80% of the total dividends paid on Oslo Børs, amounts from the 25 most 

liquid companies of the exchange. In other words, the increase of total dividends paid on Oslo 
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Børs is driven by the largest and most profitable firms, following the notion of Denis & Osobov’s 

theory. 

 
Figure 1: Total dividends paid and percentage of div-paying companies at Oslo Børs 

Source: Own illustration with data retrieved from Oslo Børs (2019) 

 

Historically, dividends have often been higher taxed than capital gains, creating a tax advantage 

for capital gains. Recently however, the distinction between the respective tax rates, hence also 

the advantage, have been reduced. Especially the recent introduction of a new stock savings 

account – capital gains or dividends are not taxed before they are withdrawn from that account 

– have eliminated previously differences Norwegian investors could experience. 

 

2.2.2 Why some investors are dividend seeking 

The earliest research on dividend policy assumed a homogeneous investor group. This 

assumption, amongst others, have been relaxed to the understanding of heterogeneous 

preferences amongst investors. Large groups, such as private investors, institutions, pension 

funds, and corporations, typically differ in time horizon, need for steady cash flow, and tax 

considerations. These factors culminate in a preference of dividend payments versus capital 

gains. These differences create an issue for firms in optimizing the dividend policy across their 

investors, called the clientele effect (Berk & DeMarzo, 2017, p. 644). Feldstein and Green (1998) 

suggest the clientele effect explain why firms pay dividends at all, instead of retaining and 

subsequently paying shareholders through capital gains. Their explanation of why companies 

pay dividends is a combination of the conflicting preferences of shareholders in different tax 

brackets and the shareholders’ desire for portfolio diversification. 
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A group of researchers investigated the attitude of ordinary families in the Netherlands, 

concerning a firm’s dividend policy when choosing their investments. Dong et al. (2005) found 

dividend paying stocks to be preferred, mainly because the income did not impose any 

transaction costs for the investor – contrary to the cost of selling shares. Taxes are the same for 

both dividends and capital gains in the Netherlands, hence it was not an important factor to 

investors. In addition, they find evidence that investors normally do not consume the dividends. 

The preference for dividends were strongest among people with low income, pensioners, and 

people with none or low levels of higher education. These groups could be more dependent on a 

cash flow from their investments to support their standard of living. Finally, they find that people 

in the Netherlands have a general perception of dividend paying stocks to have less risk than 

non-dividend paying stocks. 

Feldstein and Green (1983) investigated dividend preferences among investor groups. Their 

research found that there is a desire among small investors, fiduciaries and non-profit 

organisations to have a steady stream of cash to finance their consumption. Even despite there 

being more tax beneficial possibilities of creating this cash flow, through selling shares. These 

groups of investors incur high transaction costs, and fiduciaries and non-profit organisations 

have some limitations – consumption can only be financed by income, not principal. Large 

institutional investors, such as life insurance companies, have continuous commitments to their 

customers. Therefore, such companies are often preferring solid long-term dividend paying 

companies to invest in (Badrinath et al., 1996).  

The dividend preference puzzle is hard to rationalise, but there is a large amount of investors 

with incentives that could argue for holding dividend paying stocks, supporting a premium 

(Black F., 1976). First, some investors believe that non-dividend paying stocks should not be 

held. Second, some trustees think it is not prudent to hold non-dividend paying stocks. Third, 

some corporations have tax reasons for holding dividend-paying stocks. Finally, investors in low 

tax brackets prefer high dividend paying stocks. However, how these investors affect the stock 

price of dividend paying stocks have not been proven empirically. Hence, the dividend puzzle.  

In our section of behavioural finance, we introduced the concept of loss aversion, an important 

aspect of the prospect theory introduced by Kahneman and Tversky (1979). In general, 

individuals tend to prefer avoiding losses over gaining returns. An investigation on the S&P 500 

found that dividends have a higher value to investors in declining markets (Fuller & Goldstein, 
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2005). In other words, dividend paying stocks have historically fallen less than non-dividend 

paying stocks during bear markets. Therefore, dividend paying stocks could provide a safe 

harbour during periods of uncertainty. 

 

2.3 Explaining stock returns with risk factors  

A risk factor is a measurable characteristic that could affect the value of an asset. Stocks are 

exposed to different types of risk, varying to which extent they are exposed. Explaining stock 

returns using risk factors have a long tradition in finance, all the way back to the article by Henry 

Markowitz (1952). Different models try to implement the individual risk that each stock is 

exposed to. 

The Capital Asset Pricing Model (CAPM) is a one-factor model predicting an asset’s fair return 

given the relationship between the asset’s systematic risk and market risk premium. The CAPM 

theory was developed, based on modern portfolio theory, in the early 1960s, by Treynor (1962), 

Sharpe (1964), Lintner (1965) and Mossin (1966). The CAPM is built on the three following 

assumptions (Berk & DeMarzo, 2017, p. 417):  

1. Investors are able to buy and sell all securities at competitive market prices (without 

incurring taxes or transaction costs), and are able to borrow and lend at the risk-free 

interest rate. 

2. Investors hold only efficient portfolios of traded securities – that is, portfolios which yield 

the highest possible expected return for a given amount of risk. 

3. Investors have homogeneous expectations of the volatilities, correlations, and expected 

returns of securities. 

These are strong assumptions which have been shown to not realistically describe investors’ true 

behaviour. For instance, it is clear that not all investors hold efficient portfolios. Nevertheless, 

the model’s simplicity makes it practical for comparing alternative investments. According to 

Berk & DeMarzo (2017), financial economists find the qualitative intuition of the model 

compelling, which is why it still remains the most common and important model of risk and 

return.  
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Following the assumptions of the CAPM, the expected return is found as: 

Capital Asset Pricing Model 

𝑅𝑒 = 𝑅𝑓 + 𝛽𝑀(𝑅𝑚 − 𝑅𝑓) 

Where: 

Re = Expected return 

Rf = Risk-free interest rate 

𝛽𝑀 = Beta coefficient of the portfolio against the market 

Rm – Rf = Market risk premium 

 

CAPM is a very simple model that has received criticism from different researches since it was 

introduced. One of the main critiques is the simplicity of the model and the inclusion of only one 

risk factor (β), which alone cannot explain expected returns (Fama & French, 1996). The markets 

are much more complicated, with multiple factors affecting systematic risk. CAPM has not been 

supported empirically, and recent research suggest that it should be abandoned because of the 

empirical evidence against its rationality towards the market (Dempsey, 2013). Further, 

empirical research has found that the CAPM does not capture anomalies, such as market-size 

and value effects. Therefore, researchers have developed different multifactor models to allow 

for several systematic factors to be included, giving us richer models explaining risk exposure. 

Analysing stock returns by including multiple risk factors have become a common method for 

modern performance evaluation (Ammann & Steiner, 2008). 

Based on research from, among others, Banz (1981), Stattman (1980) and Rosenberg et al., 

(1985), Fama & French (1992) developed one of the most used multi-factor models; the Fama-

French three-factor model. It was developed in a search for information regarding financial asset 

returns, with the purpose to expand the CAPM. Fama & French pointed out two new factors to 

increase the explanatory power of the capital asset pricing model; size and book-to-market equity 

ratio. Thus, two new factors were included; SMB – return on a portfolio of small stocks, minus 

the return on a portfolio of big stocks, and HML – return on a portfolio of stocks with high book-

to-market ratios, minus the return of a portfolio of stocks with low book-to-market ratios. The 

motivation behind including those factors were the observed risk premium for holding shares of 

small companies, and the risk premium for companies with higher B/M ratios. By including size 

and value components into the CAPM, Fama & French evolved the model and showed that the 

new factors gave more precise results. What this mean, is that building portfolios of small 
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companies and/or companies with a high B/M ratio is expected to generate higher returns. The 

model is explained as follows:  

Fama French Three-Factor Model 

𝑅𝑒 = 𝑅𝑓 + 𝛽𝑀(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑆𝑀𝐵𝑆𝑀𝐵 + 𝛽𝐻𝑀𝐿𝐻𝑀𝐿 

Where: 

𝛽𝑆𝑀𝐵 = Beta coefficient for the size factor 

𝛽𝐻𝑀𝐿 = Beta coefficient for the value factor 

 

The three-factor model does however not necessarily prove anything about the economic drivers 

of average returns, by simply working well empirically. Fama & French (1996) argues that the 

logic behind the value component is that the factor reflects distress risk – companies with high 

B/M ratios are often firms that recently have experienced a drop in market value due to bad 

performance. The size factor has so far not been explained in a widely-accepted way. 

During the same period that Fama & French published their 3-factor model, a new one-year 

momentum anomaly in the US market, pointed out by Jegadeesh & Titman (1993), gained much 

attention. Further research showed that this anomaly, the momentum effect, could not be 

explained by the 3-factor model (Asness C. S., 1994). To solve this, Carhart (1997) added 

momentum as a fourth factor to the Fama & French 3-factor model, resulting in a 4-factor model. 

Size (SMB) and value (HML) are as explained by Fama and French (1992), while momentum 

(UMD) is introduced by Carhart.  

Momentum was defined by Carhart as the stock’s past one-year return. It accounts for what 

behavioural finance argue can arise from different human biases, such as mental accounting, 

conservatism and the disposition effect. Momentum is a stock’s tendency to continue last 

period’s performance in future periods. In our thesis, momentum will be defined as UMD. 

Carhart Four-Factor Model 

𝑅𝑒 = 𝑅𝑓 + 𝛽𝑀(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑆𝑀𝐵𝑆𝑀𝐵 + 𝛽𝐻𝑀𝐿𝐻𝑀𝐿 + 𝛽𝑈𝑀𝐷𝑈𝑀𝐷 

Where: 

𝛽𝑈𝑀𝐷 = Beta coefficient for the momentum factor 
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The Carhart four-factor model and the individual factors are today applied broadly. Most of the 

research on the topic works in support of the model, giving it strong justification (Ammann & 

Steiner, 2008).  

 

2.4 Interest rates  

An interest rate serves as the cost of borrowing money and the contrary compensation of lending 

money. Consequently, serving as motivation for spending through funds from borrowing and 

lending, keeping the economy moving (Heakal, 2018). Fundamentally, interest rates are 

determined by supply and demand in the market – that is individuals’ willingness to borrow and 

lend. Nonetheless it is influenced by a few factors such as inflation, government policy, and 

expectations of future growth (Berk & DeMarzo, 2017). 

 

2.4.1 The determinants of interest rates 

The interest rates quoted by banks and other financial institutions are nominal interest rates. In 

terms of investments, the given rate indicates how much money will grow over a certain period. 

However, the growth of money does not account for growth in prices, neglecting the impact on 

an individual’s purchasing power. Therefore, to measure the rate of growth on purchasing power, 

the nominal interest rate must be adjusted for inflation. This gives the real interest rate shown in 

the following equation (Berk & DeMarzo, 2017, p. 182). As shown below, the real interest rate 

is approximately equal to the nominal interest rate less the inflation. Hence, as inflation increase, 

individuals generally require higher interest rates in order to be induced to save.  

 

Real Interest Rate 

𝑟𝑟 =
𝑟 − 𝑖

1 + 𝑖
≈ 𝑟 − 𝑖 

Where: 

r = nominal interest rate 

i = inflation 

Any interest rate offered in the market is subject to government policy. The interest rate set by 

central banks, such as the Fed funds rate in the US, is the rate they charge banks for overnight 
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loans. This rate affects the rates banks use for lending, eventually trickling down into other short-

term lending rates (Heakal, 2018). The motivation for controlling the interest rate lies in an 

attempt to keep the economy at a steady pace. In Norway, the key policy rate is determined by 

Norges Bank, the Norwegian central bank. The stated target for their monetary policy is a yearly 

inflation of 2%, in which the key policy rate is the most important tool (Norges Bank, 2018). 

This tool’s impact on inflation arise through investments. As interest rates increase, borrowing 

become more expensive, which tend to decrease the amount of positive-NPV investments 

available to firms. Hence, when the economy is “overheating” and inflation is increasing, central 

banks can counter this development by raising interest rates. Conversely, they can lower the rate 

to stimulate a slowing economy or to prevent recession. 

The global market crash of 2008 forced economies across the globe into recession. In an attempt 

to cushion the downturn, central banks rapidly decreased interest rates. For instance, the key 

policy rate in Norway, the official bank rate of the UK, and the Federal funds rate in the US, 

decreased from levels above 5% to levels approaching 0%, as shown in Figure 2. As the 

economies has struggled to revitalize, the low-interest environment has endured over the last 

decade. Evidently, the low point of the Norwegian key rate did not appear until April 2016. 

However, inflation has recovered after circumstances of deflation during the recession. This has 

led to a, by historical standards, somewhat exceptional situation with inflation exceeding interest 

rates, leading to negative real interest rates (Berk & DeMarzo, 2017, p. 183).  

 

 
Figure 2: Key interest rates in Norway, UK and US 

Source: Own illustration with data retrieved from Fed, Bank of England and Norges Bank (2019)  
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Negative real interest rates propose an issue for investors searching a risk-free return. At the end 

of 2016, Allianz found most government bonds to have negative real yields – even maturities of 

up to 10 years (Naumer, 2017). In other words, you would be almost certain to lose purchasing 

power saving this way. An arising alternative in such a low-interest environment is the dividend 

yield strategy, using dividends as a substitute for bond coupons. Despite volatility being a factor 

when investing in equity, many view this strategy as the new “interest on equities”. 

Following the long enduring slump, interest rates seem to be on the rise again. The Federal funds 

rate, which often is indicative for global interest rates, has already seen several spikes since 2016 

and is expected to see even two more spikes in 2019 (Sengenberger, 2018). The key policy rate 

of Norway was in September 2018 raised for the first time since 2011. Despite the hike only 

raising the rate from 0.50% to 0.75%, the interest rate path – Norges Bank’s own projections for 

the development of the key policy rate – has the rate increasing to 2% within the end of 2021 

(Sættem et al., 2018). This projection is illustrated in the dotted line in the following figure from 

Norges Bank, along with the historical rate in the bold line (Norges Bank). As interest rates are 

expected to increase, both domestically and internationally, risk-free investment opportunities 

offering positive real yields will eventually resurface. This raises the question of whether 

investors who previously have used the dividend yield strategy as a substitute for government 

bonds, now will revert back to the less volatile investments. The following figure illustrates how 

the Norwegian central bank expect the development of the Norwegian key interest rate to be in 

the future. The y-axis represent interest rates in percentages.  

 

 

 

 

 

 

 

 

 

                                 Figure 3: The Norwegian key interest rate forecast 

                                 Source: Norges Bank (2019) 
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2.4.2 Interest rate’s impact on stock prices 

Theoretically, increasing interest rates will lead to lower stock prices. Higher rates implies the 

amount of borrowing will decrease as it becomes more expensive, leading to less spending and 

investments. Reduced investments in turn will diminish the growth of the firm, eventually 

reducing the future cash flow. Finally, holding the stock price as a function of future cash flows, 

the stock price will decline (Hall, 2019). 

Also using well known asset pricing models, such as the Dividend-Discount Model (DDM) and 

Discounted Cash Flow (DCF) model, suggest higher interest rates lead to decreased stock prices. 

Pricing through DDM is shown in the equation below, with the price as a function of future 

dividends (Divn) and the interest rate of equity (rE). With the interest rate being part of the 

denominator, an increase would lessen the price (P0) (Berk & DeMarzo, 2017, p. 314). The same 

goes for DCF, where the future cash flows are discounted based on the interest rate. 

 

Dividend Discount Model 

𝑃0 =
𝐷𝑖𝑣1

1 + 𝑟𝐸
+

𝐷𝑖𝑣2

(1 + 𝑟𝐸)2
+

𝐷𝑖𝑣3

(1 + 𝑟𝐸)3
+ ⋯ = ∑

𝐷𝑖𝑣𝑛

(1 + 𝑟𝐸)𝑛

∞

𝑛=1

 

 

Research by Bae (1990) and Alam and Uddin (2009) found a significant negative relationship 

between interest rates and stock prices, supporting the theoretical approach. Bernanke and Kutter 

(2005) also confirm a negative relationship for broad stock market gauges. However, they found 

the reaction to differ across industry-based portfolios. High-tech and telecommunications sectors 

exhibited half of the response of the broad market indices, while energy and utilities were not 

found to be significantly affected by monetary policy  (Bernanke & Kuttner, 2005). 

OppenheimerFunds suggest cyclical sectors, such as information technology, financials, and 

materials tend to outperform defensive sectors, such as utilities, telecommunication, and real 

estate, during periods of rising interest rates (Levitt, 2018). Damodaran (2018), on the other 

hand, stresses the importance of the underlying factors behind the moving interest rates. An 

inflation-driven increase in interest rates is seen as net negative for stocks, whereas a real-growth 

driven increase in interest rates is seen as a net positive.  
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2.5 Dividend yield investing strategies  

As previously stated, dividend yield investing strategies can be put in the broader category of 

value investing. The focal point of this strategy is investing in stocks paying a high dividend 

compared to their price – that is, a high dividend yield (Berk & DeMarzo, 2017, p. 311). Shown 

in the equation below, dividend yield can increase in two different ways. Either by higher annual 

dividends per share, which is determined by the firm’s management through its dividend policy. 

A lower price per share will also increase dividend yield, though controlled by the markets, not 

the firm itself. 

 

𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑦𝑖𝑒𝑙𝑑 =  
𝐴𝑛𝑛𝑢𝑎𝑙 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒

𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒
 

 

Dividend stocks are popular among investors, and there are numerous different specific 

investment strategies targeting these stocks. These strategies are widely known as effective 

strategies that could give abnormal returns, documented in previous research. Any given 

dividend-paying stock possess the attribute of providing a consistent and predictable income, 

without requiring any action from the investor (Edwards, 2018). Additionally, there are both 

qualitative and indicative features. For instance, earnings after dividend payments are often used 

more efficiently.  

Many dividend paying firms are in defensive sectors. These are seen as noncyclical – less 

dependent on larger economic cycles (Edwards, 2018). Therefore, regular dividend paying firms 

are often said to have a downside protection given their defensive qualities. Qualities such as 

higher quality of the firm and stable earnings. Given these qualities, dividend paying stocks tend 

to outperform the market in bear markets (Ebbesen & Nielsen, 2015). An extra attribute 

supporting the defensive abilities is that dividends are rarely cut. Hence, you are guaranteed 

some income, even if the equity value should fall. 

Investments in dividend stocks impact the risk profile of investors. Basic theory indicates that 

higher returns come at the cost of higher risk. For investments in dividend yield strategies, this 

has been found to not necessarily be true. One study found that for all investment strategies – 

including low and high-cap, growth and value portfolios – focusing on dividend-paying stocks 
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significantly reduced risk. Simultaneously, the high-dividend portfolio offered higher returns 

(Conover et al., 2016). This is also found in other studies revealing positive risk-adjusted excess 

returns. Important to keep in mind though, is that the risk is reduced compared to other equity 

investments. If used as a substitute for low-risk, or even “risk-free” bonds or notes, investing in 

dividend yielding stocks can significantly increase risk, and thus decrease downside protection 

(Schlanger, 2017). Nonetheless, the focus throughout the thesis is merely the comparison of a 

dividend yielding portfolio versus the index, not considering to invest in fixed income. 

While dividend yield investments offer many advantages, it is important to recognize the risks 

and drawbacks of this strategy. A few common disadvantages of dividend stocks are double 

taxation, reinvestment over distribution, low growth – low income, and risk of dividend cuts 

(Csiszar, 2017). Double taxation occurs as firms are taxed on its earnings, while the investor pay 

taxes on the received dividends. By retaining its earnings and rather reinvest, the double taxation 

can be avoided while improving growth. Consequently, higher future cash flows should improve 

stock value, solving several issues. In reality, it is a lot more complicated, and as noted, paying 

out large dividends might be due to management not seeing any investment opportunities to grow 

the company (Reese, 2017). 

 

2.5.1 Dogs of the Dow  

There are a few investment strategies designed to exploit the attributes of dividend paying stocks. 

The most renowned and researched strategy is the “Dogs of the Dow”.  The Dogs of the Dow 

(DoD) is a yield-oriented strategy, which received a lot of public attention after the publication 

of the book Beating the Dow (1991) by Michael B. O´Higgins and John Downes. The dividend 

investment strategy involves investing an equal position in the 10 highest yielding dividend 

stocks from this trading year at the Dow Jones Industrial Index (DJIA), rebalancing the portfolio 

annually. What makes a stock a “dog”, is that it has been a consistent underperformer in the last 

periods. Following this strategy, O´Higgins and Downes proved that you could outperform the 

market. They illustrated this with a sample period of 26 years, from 1973 to 1998. A portfolio of 

the highest yielding securities on the Dow Jones had a return of 17.9% annually, compared to 

the DJIA index return of 13.0% annually (O´Higgins & Downes, 1991).  

There has been much effort in how to exploit the DoD strategy further, developing several 

variations. One adaptation is called “The Small Dogs of the Dow”, or just “Dow-5”. This strategy 
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is similar to the Dow-10 in identifying the ten highest yielding stocks of the Dow Jones index. 

Thereafter, you invest equally in the five lowest priced stocks among this group. A similar variant 

is called the “Foolish 4”. This strategy is equal to the “Dow-5” in picking the four lowest priced 

stocks of the Dow-10 list. However, the Foolish 4 allocate 40% of its funds toward the lowest 

priced stock, and 20% to the remaining three. Conover et al. (2016) suggest that holding not only 

the largest companies on the Dow Jones, but including firms of average and below-average size, 

would increase the expected returns of the DoD strategy.  

The initial thoughts on the DoD strategy’s success focused solely on the dividends itself. 

However, later studies have related the results to the overreaction hypothesis. The thought was 

initiated when Domian et al. (1998) found that the ten “dogs” often were the worst performing 

stocks the previous year. Holding dividend pay-outs constant, we know dividend yield will 

increase based solely on a stock price decline. According to the overreaction hypothesis, prior 

“losers” are expected to outperform prior “winners” (De Bondt & Thaler, 1985). Hence, as the 

DoD portfolio is composed of prior “losers”, it would be expected to perform well. The empirical 

research of Domian et al. found the portfolio to underperform in the market during the 12 months 

prior to formation, while outperforming the market the 12 following months (Domian et al., 

1998). They therefore suggest the excess return of the DoD strategy may be a winner-loser 

phenomenon, rather than a yield effect.  

An example of another dividend-oriented equity strategy growing in popularity, is the dividend-

growth strategy. Instead of necessarily investing in the highest yielding stocks, you invest in 

companies with a history of raising their dividends over 10 to 25 years (Schlanger, 2017). The 

underlying theory is that despite lower current dividends, these will grow alongside increasing 

earnings, contrary to typical mature high-yielding companies with lower growth (Kennon, 2018). 

 

2.5.2 Previous research  

Dividend yield strategies – the DoD strategy in particular – has been thoroughly studied across 

different continents, yielding various conclusions. Empirical research from the Canadian 

(Visscher & Filbeck, 2003), Chinese (Wang et al., 2011), and Japanese (Qiu, et al., 2013) markets 

found their replicated DoD portfolios to outperform their respective market indexes. All results 

were statistically significant, also after compensating for taxes and transaction costs. Two of the 

studies even found their strategy to produce higher risk-adjusted returns than the index. 
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A few studies acknowledge the superior returns of the DoD strategy, but cast doubt about its 

economic significance. McQueen et al. (1997) tested the Dow-10 investment strategy from 1946 

to 1995, finding the strategy to outperform the DJIA, statistically significant. However, after 

adjusting for higher risk, higher transaction costs and higher tax payments, the Dow-10 did not 

outperform the index. They therefore concluded the strategy was not economically significant. 

Studies from the Finnish (Rinne & Vähämaa, 2011) and Latin American markets (Da Silva, 

2001) draw similar conclusions. Interestingly, Rinne & Vähämaa find evidence supporting the 

winner-loser effect proposed by Domian et al. (1998). 

The DoD strategy has also received its share of criticism and negative results. A study from the 

British stock market found the high dividend yield strategy to not be effective (Filbeck & 

Visscher, 1997). It was suggested that a possible explanation could be that the DJIA only contain 

30 stocks, whereas the British reference index, FTSE-100, contain 100 stocks from 31 industries. 

Perhaps the strongest criticism of the DoD strategy comes from Mark Hirschey who refers to the 

suggested strategy as “promotional literature from the brokerage community” (Hirschey, 2000). 

He suggests any DoD anomaly disappear when returns are properly calculated and both 

transactions costs and taxes are considered over a significant investment horizon. Further, he 

suggests periods of evident outperformance to be balanced by periods of evident 

underperformance. The latter argument is picked up by a study on the Indian market. Here, the 

local DoD replication is found to overperform during rising markets, while underperforming 

under normal or falling markets (Sahu, 2001). 

The wide range of conclusions from prior research undoubtedly leaves the field open for further 

investigation. 

 

2.5.3 Dividend yield investing strategies in times of low interest rates 

We previously discussed the recent interest rate environment where negative real yields have 

become evident, and how it has attracted investors to dividend yielding equity. An analysis by 

DWS Investments (2012) point to three core explanatory concepts of why dividend investments 

occur as an opportunity. First, the intrinsic value of dividend-investing strategies. This value is 

the value that dividend paying firms historically are strong and stable firms – firms with high 

dividend pay-out ratios even have a higher earnings growth than firms with lower ratios. Asness 
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& Arnott (2003) argue that this is the case because high pay-out ratios discipline the 

management, and puts more focus on what the excess cash should be used for. 

Second, they point to alternative sources of yield in a low-interest-rate environment – or the lack 

of so, which we have previously discussed. As explained by Clemens, these circumstances have 

“sent investors searching for yield elsewhere, especially among equities with high dividend 

yield” (Clemens, 2013).  

Third, dividends as potential inflation hedge is proposed. Negative real yields eat into your 

purchasing power, and the interest offered by banks are nowhere sufficient to cover inflation. 

Investments in high dividend yielding stocks however, offer this protection. Many of the largest 

companies, such as those of the DJIA, offer dividend yields much higher than inflation (Bourgi, 

2017). Dividends have also shown historically to perform well during periods of inflation, having 

a higher growth compared to equity prices (DWS Investments, 2012). As previously noted 

however, there is a significant risk factor included in substituting fixed income with equity. 

Another incentive for dividend stocks might be tax benefits. Certain countries tax dividend 

income lower than interest income, adding to the already established advantage in low interest 

rate environments (Schlanger, 2017). For Norwegian investors, the current tax on interest income 

and dividends is the same (Pedersen, 2019). Both rates can be affected by different factors, such 

as wealth tax, leading to differences in real tax rates. However, these differences are marginal 

and calculated in a complicated and individual manner, which is hard to generalize over all 

investors. 
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3. Research Hypotheses 

The next section combines the explained theory from the first part with our own conclusions to 

formulate relevant hypotheses, which we will investigate during the remainder of the thesis. 

 

3.1 Hypothesis 1 

The first research topic is to find whether a dividend yield strategy will outperform the 

Norwegian stock market – both before and after adjusting for additional risk. This hypothesis is 

inspired by previous research, especially on the Dogs of the Dow strategy, where statistically 

significant outperformance has been found in Canada, China, and Japan. As previously stated 

however, this strategy has yet to be tested on the Norwegian market.  

Investing in value stocks, such as high dividend yielding stocks, over a long term has historically 

proved to outperform financial markets. Necessary for this to be possible, is that the efficient 

market hypothesis does not hold. In a fully efficient market, all assets are correctly priced, 

eliminating undervalued – or overvalued – stocks. Nonetheless, it is well established that markets 

are not fully efficient in reality. I.e. there is a presence of mispriced stocks in the market. 

One of the most important reasons for inefficient markets is behavioural flaws from investors. A 

documented anomaly created by behavioural finance is the overreaction hypothesis. Investors 

typically overreact to negative news, incurring an exaggerated stock price decrease relative to 

the intrinsic value. Subsequently, the stock price converge back to its real value, yielding positive 

returns. Research from both Domian et al. (1988) and Rinne and Vähämaa (2011) find evidence 

of the overreaction hypothesis in a Dogs of the Dow investment strategy. As dividend yield can 

increase due to a stock price decrease, the yearly balanced portfolio tend to include “losers” 

which tend to turn into “winners” the following year. 

Finally, risk must be acknowledged for an investment strategy with conceivably higher returns. 

Increased volatility can make any positive absolute return lose much of its attractiveness. Thus, 

risk-adjusted returns is an even more important measure, based on how risk averse the individual 

investor is. Nonetheless, Conover et al. (2016) find dividend yield strategies to decrease risk, 

compared to low- and high-cap stocks, and growth and value portfolios. Since many dividend 
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paying firms are noncyclical firms in defensive sectors, dividend yield strategies should also 

offer downside protection. Therefore, given that the absolute return is superior to the market, we 

believe returns also can be positive on a risk-adjusted basis – as found by Visscher and Filbeck 

(2003) and Qiu et al. (2013). Thus, we get the first hypothesis: 

Hypothesis 1: A high dividend yield portfolio based on the Dogs of the Dow strategy will 

outperform the Norwegian market, on an absolute and risk-adjusted level. 

 

3.2 Hypothesis 2 

Our second research topic is to see whether dividend yield strategies underperform compared to 

the Norwegian benchmark index in times of rising interest rates. This is motivated by the longest 

period of negative real returns on government bonds in recent history. We suspect this 

environment could have changed investors’ investment portfolios, making high dividend 

yielding stocks overvalued.  

First, referring to previously explained theory, dividends have a few major factors that other 

stocks do not normally offer. Some of these factors are in our opinion strengthened in times of 

low interest rates, creating an extra incentive for holding dividend stocks. Dividends create a 

certain cash flow that to some investors is essential, especially passive investors that normally 

hold government bonds and bank deposits. Due to the recent period with low government bond 

yields and interest rates below inflation, investors have lost their purchasing power by holding 

those securities. In addition, dividends are rarely cut, offering what some investor’s want – a 

stable and predictable return they can use to cover living expenses or reinvest. As a result, we 

believe investors have changed their portfolios to make sure they can accommodate future 

payments, consumption, and required returns. Consequently, this means scaling down their bond 

holdings while investing more into dividend paying stocks. In our opinion, this is especially 

relevant for large pension funds, private pension investors, long-term investors and other funds, 

which are in a desperate need to keep their yield at a certain level to be able to meet future 

payments. These investor groups have been forced to look for other options to their holdings of 

government securities. One good alternative has been solid dividend paying stocks, which 

normally give a steady dividend yield in the range of 2-5%. 
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Second, behavioral finance explanations are central for our hypothesis to be valid. Essentially, 

the efficient market hypothesis has to be violated. As we explained in the theoretical background, 

people’s preferences are often not in line with the expected utility framework. According to the 

EMH, dividends should be irrelevant for a stock’s performance. However, research have 

exploited abnormal returns, explained by behavioral flaws. This has created an opposing theory 

to expected utility theory, namely prospect theory (Kahneman & Tversky, 1979). Prospect theory 

is a descriptive theory which emphasize how investors actually act, not how they should act. 

Therefore, it is the theory we base our hypothesis on. We believe that some of the highest paying 

dividend stocks has become overvalued because of people’s preferences, loss aversion, 

ambiguity aversion, mental accounting, and excessive optimism for such stocks. Another well 

documented anomaly that strengthen our hypothesis is the value premium anomaly. 

Finally to balance our approach, certain aspects can work as contradictory perspectives to our 

hypothesis. The effectiveness of dividend yield strategies are depending on the economic cycle 

(Gombola & Liu, 1993), which include the interest rate cycle in our hypothesis. Should markets 

react negatively to higher rates as certain theory suggests, our hypothesis is flawed by the 

theoretical attributes of dividends. As interest rates increase, dividend stocks with their 

characteristics should be more protected than the rest of the market. Following this argument, 

these stocks should outperform the market rather than underperform as our hypothesis suggest.  

To summarize, the attraction of dividend stock investments in low-interest environments, and 

the longevity of the recent “interest slump”, lead us to believe the level of investments in these 

stocks might be opposing a fully efficient market. Investors show similar behaviour, creating 

correlated noise trading, which is to such an extent that arbitrageurs do not reverse the effect in 

the short term. However, supporting our thesis, arbitrageurs who have shorted the high yielding 

dividend stocks will reverse the possible overpricing of stocks with these characteristics in the 

long term. Consequently, with interest rates rising again, we suspect these stocks could react 

different to the changes compared to a wider benchmark. Due to sales being sparked by investors 

abandoning dividend paying stocks for safer fixed income alternatives, the stock prices will 

suffer. As a result we obtain our second hypothesis:  

Hypothesis 2: High dividend yield strategies such as the Dogs of the Dow underperform in 

times of rising interest rates, on an absolute and risk-adjusted basis. 
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4. Research Method   

This chapter describes the methodology used throughout the analysis, with the purpose to answer 

our hypothesis. We present how the analysis will be structured, how the data sample has been 

selected, and how our portfolios are formed. Further, we thoroughly introduce the models and 

evaluation methods applied to assess our results. Finally, we explain how we will test for the 

impact of interest rates and other underlying factors. 

 

4.1 Structure of the analysis 

The analysis of this thesis will be structured in four main groups. First, we will measure the 

returns of our investment strategy on an absolute and risk-adjusted basis. The performance of 

our portfolio will be compared with the benchmark index. Second, we will use a CAPM model 

and two Carhart multi-factor models to analyse abnormal returns. Third, we will isolate the 

different periods of increasing, plus low and decreasing, interest rates to emphasize its impact 

on our dividend yield investment strategy. Finally, we attempt to identify the underlying drivers 

of our results. 

 

4.2 Data sample 

The data used in our analysis is primarily gathered from Thomson Reuters Datastream available 

at CBS, plus Norges Bank and Oslo Børs’ websites. Our period of analysis is set from 

01.01.2002, until 01.01.2019. We chose this range as the first detailed data of the Norwegian 

benchmark index is available from 01.01.2002. Prior to this, there was not an equivalent index, 

and market data was less sufficient. Excluding earlier data meant we were not able to include a 

few key interest rate increases/decreases. However, to include these interest rate periods, we 

would have to replicate the index, giving an unreliable benchmark. We believe this would 

possibly damage the significance of the analysis, and therefore chose to set the initiation of the 

benchmark index as the start of our analysis. 
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4.2.1 Benchmark index 

As we have decided to use the Norwegian stock market for our thesis, we will give an overview 

of the main marketplace and introduce its characteristics. Oslo Stock Exchange, founded in 1819, 

is the only regulated stock exchange open for trading securities in Norway today. It is also by 

01.01.2019, the only independent stock exchange in the Nordics. This could however change in 

the near future as an acquisition process is currently ongoing, with both NASDAQ and Euronext 

hoping to gain majority ownership (Høgseth & Wig, 2019). Oslo Stock Exchange is a group of 

five different marketplaces, where Oslo Børs is the largest and most active. It consists of 196 

companies per 01.01.2019, with its main industries being energy, shipping and seafood (Oslo 

Børs, 2019). The current market weights of the different sectors are illustrated in Figure 4, 

signifying the importance of the energy sector. A complete overview of the sectors defined 

according to Oslo Børs, can be found in Appendix A.   

 

 

Figure 4: Market weights of different sectors on Oslo Børs per 01.01.2019 
Source: Own illustration with data retrieved from Oslo Børs (2019) 

 

The Oslo Børs Benchmark Index – OSEBX – is the official index of Oslo Børs. The index aims 

at being a representative sample of all listed shares on the exchange. The number of companies 

included is floating, ranging from 52 stocks in 2004 to 81 stocks in 2008. In general, the amount 

of companies seemingly tend to follow the economic cycle – including more stocks in rising 

markets, while decreasing in slumps. For instance, the number fell to 53 companies in 2010, 

dropping 28 stocks following the 2008-recession. The index is rebalanced twice a year, 

respectively on December 1st and June 1st (Oslo Børs, 2019). OSEBX is adjusted for dividend 

payments, which is a key factor in our analysis of the dividend yield strategy. 

Communications 13%
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Only stocks from Oslo Børs were considered for our data set. A sample was selected for the 

analysis, following the Dogs of the Dow strategy which only includes stocks in the DJIA. There 

are three indexes of the Oslo Børs that incorporate stocks of all sectors and industries. One option 

is the largest index of the exchange, the Oslo Børs All-share Index (OSEAX), which consists of 

all shares listed on Oslo Børs. Another option is the previously described OSEBX. The last 

option is the OBX Total Return Index, which consist of the 25 most traded shares on Oslo Børs. 

The key factor in deciding which index to use is that the investment strategy will be diversified, 

and that the results can be generalized for the whole market. At the same time, it is important to 

restrict volatility. Therefore, we have chosen to use the OSEBX for our benchmark index, as it 

aims at being a representative sample of all shares on the exchange. Using the OSEAX, including 

all shares, would imply heavy weights on large sectors such as the energy sector, giving 

unbalanced portfolios. OBX on the other hand, lacks the diversification aspect we wanted. 

 

4.2.2 Variables 

Initially, the dividend yield for all stocks comprising the OSEBX had to be collected to select 

the respective annually rebalanced portfolios. Datastream sort for firms in the OSEBX at a given 

date historically, with the code “LOSLOBMIxxxx”. The composition of the index and the 

dividend yield of the stocks were cross-checked using a Bloomberg terminal, also available at 

CBS. Thereafter, key measures for our analysis were gathered monthly for all firms included, 

namely; Dividend yield (DY), Market value (MV), Price per share (P), Total Return Index (RI) 

and Price to book value (PTBV). These are collected for all companies included in the portfolio 

on a monthly basis. The variables are described accordingly by Datastream; the dividend yield 

is a measure of the dividend paid per share as a percentage of the share price. Market value of a 

company, or market capitalization, is the number of ordinary stocks in issue multiplied with the 

stock price. Price per share is the latest official closing price – it is assumed that it is possible to 

buy at these prices. Last, price to book value is the share price, divided by the book value per 

share. I.e. the market value of a company’s equity, relative to its book value. The rationale for 

including these variables is identifying the underlying drivers of our investment strategy. 
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4.2.3 Returns 

To measure the returns from our Dogs of the Dow portfolio, we applied the function “Total 

Return Index (RI)” from Datastream. Mainly because of its positive recommendations from other 

students and professors. Further, it is a convenient and recognized tool used by professional 

investors. The return index gives a theoretical growth in value of the individual shares over our 

research period. Dividends are assumed to be reinvested in the same stock at the ex-dividend 

date, which is a normal approach when measuring the performance of a stock over a certain 

period. This method ignores taxes and reinvestment charges. Returns are calculated with the 

closing price on the first trading day in every month during the period, resulting in 204 monthly 

returns. The return index is calculated as follows: 

 

𝑅𝐼𝑡 = 𝑅𝐼𝑡−1 ∗
𝑃𝐼𝑡 + 𝐷𝑡

𝑃𝐼𝑡−1
  

Where: 

RIt = return index on day t 

RIt−1 = return index on previous day 

PIt = price index on day t 

PIt−1= price index on previous day 

Dt = dividend payment associated with ex-date t 

 

We performed multiple manual checks in the dataset which confirmed the correctness of this 

approach, including the importance of reinvesting dividends to get the full effect of the dividend 

yield strategies.  

 

4.2.4 Risk-free interest rate 

The risk-free interest rate is the rate at which investors can borrow and lend at without incurring 

risk. This rate is used when calculating expected returns, for example using CAPM. It is also 

central in measuring risk-adjusted returns, used in the Sharpe ratio and the Treynor index, among 

others. When choosing the risk-free interest rate, two questions are particularly central; which 

security to pick and which time horizon from the yield curve. Generally, government bonds or 

treasury bills are used, due to being free from default risk. Considering time horizon, most large 

firms and financial analysts report using long-term yields of 10 years – or even longer (Berk & 

DeMarzo, 2017, p. 444). 
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Figure 5: Norwegian 10-year government bond yield 
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Norway’s central bank, Norges Bank, offer both treasury bills and government bonds. The 

treasury bills have time horizons ranging from 3 months to 12 months, while the government 

bonds have horizons of 3, 5, and 10 years. Due to the difference in horizons, we have opted for 

the government bonds, as the horizons are more relevant to the long-term investment horizon of 

our portfolio – ranging over 17 years. In addition, the Norwegian treasury bills were introduced 

in 2003, whereas our analysis begins in 2002. Therefore, the Norway 10-Year Government Bond 

will be used as our risk-free interest rate. The rate for the respective years of our analysis and its 

evolution is illustrated in the table and figure below. 

 

Table 1: Norwegian 10-year government bond yield 

 

 

 

 

 

 

 

Sources: Own illustrations with data retrieved from Norges Bank (2019)  

To clarify, the government bond will be used as the risk-free rate to calculate expected returns. 

Otherwise, when interest rates are mentioned, we refer to the Norwegian Key interest rate.  

   

4.3 Ordinary Least Squares 

To develop models estimating expected return, we will use the Ordinary Least Squares 

Estimator. The OLS estimates regression coefficients to obtain a regression line as close as 

possible to the observed data (Stock & Watson, 2010, p. 107). The closeness is measured as the 

sum of squared distances between the regression line and observed data. The coefficients 

minimizing the sum of squared errors are chosen for the model, i.e. the model with the least 

squares.  

 Risk-free interest rate 

Year           Rate           Year         Rate 

2002 6.38% 2011 3.12% 

2003 5.04% 2012 2.10% 

2004 4.36% 2013 2.58% 

2005 3.74% 2014 2.52% 

2006 4.07% 2015 1.57% 

2007 4.78% 2016 1.33% 

2008 4.47% 2017 1.64% 

2009 4.00% 2018 1.88% 

2010 3.52%   
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The linear regression model is given as: 

 

𝑌𝑖 = 𝛽0 + 𝛽1𝑋1 + ⋯ + 𝛽𝑘𝑋𝑘𝑖 + 𝑢𝑖 , 𝑖 = 1, … , 𝑛 

With the sum of squared mistakes: 

∑(𝑌𝑖 −

𝑛

𝑖=1

𝑏0 − 𝑏1𝑋1𝑖 − ⋯ − 𝑏𝑘𝑋𝑘𝑖)2 

 

When estimating parameters using the OLS estimator, there are a group of assumptions we 

follow. These are the following: 

1. Linearity in parameters; the model should be linear in the parameters estimated by the OLS 

regression. Both the dependent variable (Y) and independent variables (X’s) can be stated as 

their natural logarithm, X’s can take their quadratic forms, and interactions of the X variables 

can be used. The regression model will still be linear in the parameters, even though it may or 

may not be linear in the variables (Gujarati & Porter, 2009, p. 62). 

2. Zero conditional mean; given the value of Xi, the expected value of the error term (ui) is 

zero. This implies that the error term is not correlated with any of the independent variables, 

written mathematically as: 

𝐸(𝑢𝑖|𝑋𝑖) = 0 

This assumption states that factors not explicitly included in the model do not systematically 

affect the average value of Y. The positive errors cancel out the negative errors so that the 

average effect on Y of variables left out is zero. In our case, this implies that we assume the error 

term of our portfolio return to be only affected by the factors included in our models.  

3. No multicollinearity; no perfect linear relationship between the independent variables. I.e. 

we assume the X’s to be linearly independent. Since this assumption includes several variables, 

it can naturally only occur in a model with multiple factors. One explanation for 

multicollinearity, especially in data over time, is a common trend among the parameters in the 

model. The consequences of violating this assumption is large variances and covariances in the 

estimators. This tend to lead to wider confidence intervals, thus higher acceptance of null 
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hypotheses. It can also lead to more insignificant estimators for which standard errors are 

sensitive to small changes in the data (Gujarati & Porter, 2009, p. 327). 

There are a few signs to detect multicollinearity. The “classic” symptom is a high R2 but several 

insignificant independent variables. Other ways it could be detected is through high pair-wise 

correlation between parameters, partial correlation among several parameters, if the R2 from an 

auxiliary regression is larger than the model R2, a condition index exceeding 30, or a VIF larger 

than 10. There are also numerous alternatives for fixing multicollinearity. One could combine 

cross-sectional and time series data, drop a variable and specification bias, transform variables 

(for instance use first differences form), use supplementary or new data, or add a priori 

information. (Gujarati & Porter, 2009, p. 340-342) 

4. Homoscedasticity; the variance of the error term (ui) is equal, regardless of the value of X. 

That is, constant variance for all time periods (i = 1,2,…,n) and for all sizes of X. It can also be 

visualized as constant along the OLS regression line. Mathematically, homoscedasticity is stated 

as: 

𝑣𝑎𝑟(𝑢𝑖) = 𝜎2 

If this assumption is violated, the data is said to be heteroscedastic. In the case of 

heteroscedasticity, the variance of ui is given as 𝜎2
𝑖. Notably, the only difference is the subscript 

of i, meaning that the variance is dependent on time, i.e. not constant. In the presence of 

heteroscedasticity in the data sample, the OLS parameters will not be biased, hence the model 

will still be correct. Rather, the standard deviations of the estimators will be biased. 

Consequently, a statistical test using the t or F statistic will not be valid. A conclusion could 

therefore be misleading (Gujarati & Porter, 2009, p. 375). 

There are two general methods of identifying heteroscedasticity, distinguished as informal and 

formal methods. The informal methods imply either looking intuitively at the nature of the 

problem if heteroscedasticity should be expected, or using a graphical method. When plotting 

the residuals against the independent variables and against the estimated value of the dependent 

variable, patterns of variance in the residuals can suggest heteroscedasticity. The formal methods 

includes several tests, where the White’s General Heteroscedasticity is one of the most used. It 

does not rely on a normality assumption, plus it is simple to implement. We perform this test 

using the statistical program, Stata, confirming our assumption. The output is shown in Appendix 

E.  
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5. No autocorrelation; the independent variables are not correlated with their own past values. 

More specifically, we assume the correlation of the error terms of any given X over time to be 

zero, i.e. observations to be sampled independently. Autocorrelation can be defined as 

“correlation between members of series of observations ordered in time or space”, and 

mathematically stated as (Gujarati & Porter, 2009, p. 413): 

𝑐𝑜𝑣(𝑢𝑖 , 𝑢𝑗|𝑋𝑖 , 𝑋𝑗) = 𝐸(𝑢𝑖 , 𝑢𝑗) =  0, where 𝑖 ≠ 𝑗 

The consequences of disregarding autocorrelation is that the true variance (𝜎2) is likely to be 

underestimated by the residual variance. Consequently, R2 is likely to be overestimated. Even 

when 𝜎2 is not underestimated, statistical tests using the t and F statistic can still be invalid. This 

is likely to yield very misleading conclusions of statistical significance of the estimated 

parameters. 

When testing for autocorrelation, we want to find if the error terms are related over time. There 

are a few ways to test whether the assumption holds. An indicative and simple method is the 

Graphical Method. One option is plotting the error term against time. If the residuals are 

seemingly correlated and follow a systematic pattern, this suggest autocorrelation. Another 

typical example is plotting the lagged error term against the error term. A linear relationship 

between current and lagged residuals also indicate autocorrelation. Whereas the graphical 

method is indicative more than conclusive, other tests are more rigorous. The most prominent 

test is the Durbin-Watson d-test, which find the ratio of the sum of squared differences in 

successive residuals to the residual sum of squares (Gujarati & Porter, 2009, p. 434). A great 

advantage is that it is based on estimated residuals, which is regularly calculated in regression 

analysis. Other tests for autocorrelation is The Runs Test – a nonparametric test, and The 

Breusch-Godfrey (BG) Test. We test for autocorrelation, performing the Durbin-Watson test in, 

Stata. Again, the test confirm our assumption.  

 

4.4 Formation of Oslo-10 

Our portfolio is motivated by the Dogs of the Dow strategy, and formed accordingly. There are 

a number of different variations of the original strategy including different factors and 

weightings. However, we have chosen to follow the original DoD strategy, selecting the 10 



Research Method  37 

____________________________________________________________________________ 

highest-yielding stocks from an index containing the largest companies, namely OSEBX. This 

also implies annual rebalancing, whereas certain variants rebalance monthly or semi-annually. 

We have named our replicated DoD strategy-portfolio Oslo-10, which we will refer to for the 

remainder of this thesis. As short sales are not included in any variations of the DoD, we will not 

take it into consideration. The portfolio formation is made up of three steps; 

1. On January 1st, all stocks included in the OSEBX are categorized from highest to lowest 

dividend-yield. The 10 highest yielding stocks are selected in an equally-weighted 

portfolio, i.e. all stocks hold 10% of the total portfolio value. This portfolio is then held 

for a year. 

2. At the end of the year, total return is calculated according to the explained method. 

Thereafter, the portfolio is rebalanced in the same manner as the initial portfolio was 

selected, so that each stock again hold 10% of the total value. Stocks will be replaced if 

they no longer meet the selection criteria – that is, either not one of the ten highest 

yielding stocks, or no longer a part of the OSEBX. 

3. Repeat the process at the end of each year. 

All stocks from the OSEBX have been collected, including multiple classes of stocks. We 

separated A and B shares when creating Oslo-10, using only the stock class which has been most 

traded, and hence best reflecting the value of the company. If liquidity was equal, we used the 

asset class which had the longest trading history. Nonetheless, there were few years where both 

classes of a stock were among the highest dividend yielding stocks in the OSEBX index. 

Modern portfolio theory emphasizes how investors can construct optimal portfolios, maximising 

expected return for a given level of risk. By adding more assets to a portfolio, firm-specific risk 

can be eliminated through diversification (Bodie et al., 2013, p. 149). Therefore, the 

diversification aspect must be acknowledged in the construction of our Oslo-10 portfolio. 

Ødegaard (2006) investigate the correlation between the number of stocks in a portfolio and the 

standard deviation on Oslo Børs. In support of the arguments made by Evans & Archer (1968) 

and Burton (1973), most of the diversification benefits are reached by holding 10 different stocks 

in a portfolio. Hence following a Dogs of the Dow strategy, we expect the only risk to be relevant 

further in our research to be systematic risk. However, it could be argued that firm specific events 

have a significant effect on the return. 
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For the Oslo-10 portfolio to be fully diversified, it would be desired to have a balanced selection 

of stocks from different sectors and industries. Using a high dividend yield strategy however, 

this is not guaranteed as stocks are picked strictly on its dividend yield. Nonetheless, our portfolio 

turned out to be fairly balanced as shown in the figure below. The highest represented sector is 

industrials with an average of almost 20% of the total portfolio value. However, companies from 

this sector included in the Oslo-10 portfolio indulge in a wide range of industries from 

construction, aerospace, maritime, and so on. Therefore, the weight of companies from the 

industrials sector should not disturb the diversification. The least included sector in the portfolio 

is health care, which effectively has little impact on the total outcome. This is nonetheless 

justified by the sector being the smallest on Oslo Børs, amounting for less than 0.5% of the total 

market value of the exchange. 

 

 
Figure 6: Average number of companies per sector represented in the Oslo-10 portfolio 

Source: Own illustration with data retrieved from Oslo Børs (2019) and Datastream (2019) 

 

Throughout the whole period of analysis from 2002-2018, there are a total of 56 different 

companies included in the Oslo-10 portfolio. On average, more than half of the stocks are 

replaced yearly when the portfolio is rebalanced, as shown in Table 2. The highest turnover is 

seen around the financial crisis in the late 2000s, as a natural consequence of the turbulence in 

the financial markets. Many of the regularly featured companies pre-recession were forced to cut 

dividends, and never reappeared in the Oslo-10 portfolio. An overview of the companies 

included in Oslo-10 is attached in Appendix F.  

 

0

1

2

N
u
m

b
er

 o
f 

co
m

p
an

ie
s



Research Method  39 

____________________________________________________________________________ 

Table 2: Yearly turnover in Oslo-10 

Turnover in Oslo-10 

Year Number Year Number 

2003 5 2011 4 

2004 6 2012 5 

2005 4 2013 5 

2006 6 2014 3 

2007 3 2015 5 

2008 6 2016 5 

2009 8 2017 7 

2010 7 2018 6 

Average   5.31 

Source: Own illustration with data retrieved 

from Datastream (2019)  

  

4.5 Risk-adjusted returns 

Comparing portfolios on an absolute basis indicates which ones are expected to yield the highest 

gross returns. However, it ignores a fundamental characteristic of individuals – namely, risk 

preferences. The level of risk aversion varies from investor to investor. Consequently, stocks or 

portfolios with the highest expected returns are not necessarily the most attractive investments. 

Therefore, risk must be acknowledged when evaluating performance. By using risk-adjusted 

returns, the return of an investment is measured as a function of the risk involved in creating that 

return. There are several metrics created to measure risk-adjusted returns. Sharpe ratio, Treynor 

index, Information ratio, and Jensen’s alpha are a few common examples of metrics used. While 

these all measure risk-adjusted returns, they differ somewhat in application (Bodie et al., 2013, 

p. 602).  

For our analysis, we will include the Sharpe ratio and the Treynor index to measure our portfolio 

against the OSEBX. Including these two ratios will sufficiently incorporate risk adjustments as 

they capture both total risk and systematic risk. Hence, we do not include information ratio and 

Jensen’s alpha. Lastly, when applying risk-adjusted return metrics, it must be recognized that 

flaws might occur as statistical errors of both expected returns and risk can be generated by 

volatility. 
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4.5.1 Sharpe ratio 

The Sharpe ratio measures the average excess return over the risk-free rate, per unit of total risk. 

It was initially developed to analyse performances by mutual funds and has become the most 

widely used technique for calculating risk-adjusted returns (Hargrave, 2019). William Sharpe 

defined the measure as the “reward-to-variability ratio” – a simple, yet theoretically meaningful 

measure, incorporating both average return and risk (Sharpe, 1966).  

 

Sharpe Ratio 

𝑆𝑝 =  
𝑅𝑝 −  𝑅𝑓

𝜎𝑝
 

Where: 

Rp = Return of portfolio 

Rf  = Risk-free rate 

σp = Standard deviation of the portfolio’s excess return 

 

The rule of thumb for the Sharpe ratio is; the higher the better. Higher levels simply imply that 

the portfolio yields higher returns compared to its risk, making it more efficient. Sharpe ratio 

does however not quantify value added – rather it is a ranking criterion. In our analysis, we will 

compare the Sharpe ratio of our portfolios with that of the OSEBX.  

The Sharpe ratio has a group of often forgotten assumptions. The central assumption is that the 

returns follow a normal distribution. Further, it is assumed that financial markets are without 

financial costs, and that the risk-free interest rate is constant and equal for borrowing and lending 

(Cogneau & Hübner, 2009). The normal distribution of stock returns is doubtful, mostly due to 

extreme outliers of both negative and positive values which tend to skew the distribution. We 

also know the risk-free interest rate is not constant as shown in Figure 3. Regarding financial 

costs, there are certainly costs present, despite being marginal. 

Simplicity and ease of interpretation is often highlighted as the strengths of the Sharpe ratio, and 

why it still used by most traders. On the contrary, one mentioned drawback of the Sharpe ratio 

is that it is only suitable for investors looking to invest in only one fund. Considering we are only 

interested in the Oslo-10 portfolio, this rather support our use of the ratio. Another source of 

uncertainty is the risk-free interest rate. As explained in section 4.2.4, there are different possible 
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options for which rate to use, and this rate will impact the Sharpe ratio directly. Therefore, it is 

crucial to use the same security as risk-free rate for all portfolios compared in the analysis. 

 

4.5.2 Treynor index 

The Treynor index, also referred to as the Treynor ratio, measures the average excess return over 

the risk-free rate, per unit of systematic risk. The ratio is similar to the Sharpe ratio, but differs 

in that excess return is measured over beta, not standard deviation. Beta measures how the returns 

of the portfolio respond to changes in return for the overall market. Hence, the Treynor index 

incorporates the systematic risk, also known as undiversifiable risk (Kenton, 2019). 

 

Treynor Ratio 

𝑇𝑝 =  
𝑅𝑝 − 𝑅𝑓

𝛽𝑝
 

Where: 

Rp = Return of portfolio 

Rf  = Risk-free rate 

βp = Beta of the portfolio 

 

Again, higher levels of the index indicate a more efficient portfolio. When using the Treynor 

index in ranking portfolios however, it is assumed that the portfolio is part of a larger investment 

strategy in which residual risk can be largely diversified away. This is why the systematic risk is 

used rather than total risk (Bodie et al., 2013, p. 602). Hence, a portfolio containing few stocks 

– i.e. not perfectly diversified – might yield misleading ratios. Specifically, the Treynor index 

will understate the relationship of return to total risk for a portfolio where diversifiable risk is 

present (Kidd, 2011). 

When comparing our portfolio of 10 stocks to the OSEBX, the Treynor index will serve as an 

indication of past performance. This does however not guarantee an equal effect for the future. 

There is also a possibility of obtaining a negative ratio, which makes the results hard to compare. 

Either a portfolio return lower than the risk-free rate or a negative beta implying a negative 

relationship with the market, results in a negative Treynor index. 
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4.5.3 Wilcoxon signed rank test 

The Sharpe ratio and Treynor index both indicate the risk-adjusted performance of our portfolio. 

However, they do not necessarily indicate a certain difference from the index. Therefore, we will 

test whether the Sharpe and Treynor are statistically significant better for the Oslo-10 portfolio, 

compared to the OSEBX. As both ratios are ranking criterions, contrary to quantifying the value 

added, we chose to use a non-parametric test – also called distribution free tests. In general, non-

parametric tests are used when the data is not normally distributed.  

To test whether the Sharpe ratio and Treynor index of Oslo-10 are higher than the OSEBX on a 

significant level, we will use the Wilcoxon signed tank test. The Wilcoxon is used to compare 

two related samples, such as our portfolio and the benchmark index. The test analyses the signs 

of the differences, while also taking into account the magnitude of the observed differences 

(LaMorte, 2017). Hence, it provides a measure of the significance of differences between Oslo-

10 and OSEBX. 

Explicitly, we use the Wilcoxon to test whether the Oslo-10 is different from the OSEBX on a 

risk-adjusted level. This yields the following null and alternative hypothesis: 

 

H0: SharpeOslo-10  =  SharpeOSEBX 

H1: SharpeOslo-10 ≠ SharpeOSEBX 

 

The first step of the Wilcoxon signed rank test is measuring the differences in Sharpe ratio. These 

are given on an annual basis over 17 years.  

For i  = 1, … . , 𝑁 , |𝑥2,𝑖 −  𝑥1,𝑖| and 𝑠𝑔𝑛(𝑥2,𝑖 − 𝑥1,𝑖) are calculated. This measures the absolute 

differences between the Sharpe of Oslo-10 and OSEBX. Sgn is merely the sign function, 

indicating positive or negative differences. 

Pairs of |𝑥2,𝑖 − 𝑥1,𝑖| = 0 are excluded, giving 𝑁𝑟 as the number of observations. 

The differences are then ranked on an absolute basis (1,2,3,…,N), i.e. the smallest difference is 

given rank 1, second smallest rank 2, and so on. Where there are equal differences over multiple 

observations, these observations are given the average rank. The rank is denoted as 𝑅𝑖.  
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Next, the test statistic W is measured; 

𝑊 =  ∑[𝑠𝑔𝑛(𝑥2,𝑖 −  𝑥1,𝑖)  ×  𝑅𝑖]

𝑁𝑟

𝑖=1

 

 

Given that sgn is simply an indicator of a positive or negative rank, while 𝑅𝑖 is the respective 

ranks, the test statistic is the sum of the signed ranks. W follows a certain distribution without a 

given expression. The expected value of the distribution is 0, and the variance is given as: 

 

𝑣𝑎𝑟(𝑊) =  
𝑁𝑟(𝑁𝑟 + 1)(2𝑁𝑟 + 1)

6
 

 

As the number of observations Nr is increasing, the distribution of a test statistic move towards 

a normal distribution. When conducting the Wilcoxon test, it is regular to use a z-score to 

determine whether or not to reject the null, for samples larger than 10 observations. The z-score 

is calculated as: 

 

𝑧 =
𝑊

𝜎𝑊
 

With 𝜎𝑊 given as: 

𝜎𝑊 =  √
𝑁𝑟(𝑁𝑟 + 1)(2𝑁𝑟 + 1)

6
 

 

The final step is to compare the z-score to the critical value. For our two-sided test, we reject the 

null hypothesis if |z| > zcritical. Initially, we test for a 5% significance level. Dependent on the 

result, we also add a threshold of 1% and 10% significance. The same exact procedure will also 

be conducted when testing differences of the Treynor index. 
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4.6 Statistical tests for abnormal returns 

An abnormal return is the observed difference between actual return and expected rate of return. 

Researchers have previously differentiated by including or excluding the transaction costs, taxes 

and risks. First, we will ignore all factors, and evaluate the absolute returns obtained, following 

the DoD strategy versus holding the index. Second, we will calculate abnormal returns after 

adjusting for market beta risk premium by using the CAPM formula. Third, we will calculate 

abnormal returns including multiple risk factors; size, value and momentum using the Carhart 

four-factor model. 

 

4.6.1 Weighting scheme 

As discussed by Vaihekoski (2004), there are two weighting methods typically used by portfolio 

researchers when calculating portfolio return; value weighted and equally weighted. Value 

weighted portfolios highlight the size factor and the investability, by giving each stock in the 

portfolio a weight relative to its market value. Equally weighted portfolios in turn highlights the 

cross-sectional variety off the different stocks, as they are all given the equal weight in the 

portfolio (Vaihekoski, 2004). Ammann and Steiner (2008) argue that the value weighted 

approach is closer to reality using the arguments above. They also discuss the advantages of the 

equally weighted approach, which pronounces the specific stock factors more heavily, and are 

less dominated by large firms. Equal weighted portfolios also possess some cons compared to 

value weighted portfolios. First, they have a higher turnover, which increases rebalancing costs. 

Second, they are more volatile. Third, holding an equal weight in each stock could present 

liquidity problems upon changes in the portfolio. 

Fama and French (1993) and Carhart (1997) both apply the value weighted approach when 

developing their risk factors. They argue this weighting is more suitable for their data due to the 

ability to invest based on the liquidity of the stocks, which they view as a more realistic approach 

for their studies (Fama & French, 1993). What differs between our research and theirs, is firstly 

the period in which the data is collected. Both their research papers are based on data collected 

in a period with much less liquidity in the stock market than what we have today. Second, the 

costs associated with rebalancing the portfolio today, i.e. transaction costs, are just a fraction of 

what it used to be. Hence, the importance of creating portfolios with less rebalancing needs are 
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significantly less. Equal weighted portfolios are less focused on the large cap companies, 

emphasizing mid- and small cap companies, which in turn should create more volatility and 

overall better returns (Pae & Sabbaghi, 2015). Historically, these portfolios have experienced 

steeper falls, but recovered faster after periods with recessions than value weighted portfolios. 

This trend can also be seen in our data, illustrated in Figure 7. 

OSEBX is heavily dominated by a few firms. Per 01.01.2019, EQUINOR, Telenor and DNB are 

responsible for 49% of the total market value of OSEBX, which at that moment exists of 60 

companies. In a value weighted portfolio, the return of the largest firm (Equinor) would have a 

weight of 145 times the average weight of a company represented in the bottom 50% of OSEBX, 

measured after market value. Hence, the returns of the individual firms at the bottom half would 

be almost irrelevant in the index, while being responsible for 10% of the portfolio return, if 

included in Oslo-10. Equal weighted portfolios overcome this possible bias, and significantly 

improves the basis for comparison between portfolios consisting of stocks with a wide range of 

different sizes. In addition, equal weighted portfolios are more diversified than value weighted 

portfolios, which support the choice to use equal weighted portfolios in our research. 

Therefore, an equally weighted OSEBX index is developed, which will be used throughout the 

analysis. Hereafter, when referring to OSEBX, it is the equal weighted index that are thought of. 

Vaihekoski (2004) states that the benchmark index and portfolios constructed should be based 

on the same weighting-scheme if possible. Thus, the risk factors are also based on an equal 

weighted portfolio dataset. This will be further explained in the next sections. 

Equal weighted portfolios often outperform value weighted portfolios in terms of average return, 

Sharpe Ratio and Carhart four-factor alphas. They also show higher returns and volatility 

compared to a value weighted portfolio consisting of the same stocks (Pae & Sabbaghi, 2015). 

The higher systematic returns are explained by a relative higher exposure to the risk factors; Size, 

value and market factors (Plyakha, Uppal, & Vilkov, 2014). This effect can also be seen in our 

numbers, though the experienced differences over the research period are small. The following 

Figure 7 illustrates the comparison of an equal weighted and a value weighted OSEBX from 

2002 to 2019. Evidently, the equally weighted index generates slightly higher returns. The 

returns are transformed into individual portfolios, starting at 100. 
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Figure 7: Comparison between an equal and value weighted OSEBX 

Source: Own illustration with data retrieved from Datastream (2019) 

 

4.6.2 The Capital Asset Pricing Model 

We initially assume the CAPM in calculating expected returns. This model estimates the 

expected return given systematic risk. The abnormal returns are therefore also referred to as 

unsystematic returns – the deviation from expected return (Jacobsen, 1988). We calculate 

expected returns as explained in section 2.3. 

Market return (Rm) and risk-free interest rate (Rf) are representing the return of the OSEBX and 

Norway 10-Year Government Bond, respectively. The beta coefficient of the portfolio 

nonetheless, must be measured. Beta captures the portfolio’s sensitivity to market risk by 

measuring its volatility due to market risk, relative to the volatility of the market as a whole. We 

use an Ordinary Least Squares (OLS) regression to calculate beta (MacKinlay, 1997): 

 

𝛽�̂� =  
∑ (𝑅𝑖 −  �̂�𝑖)(𝑅𝑚 − �̂�𝑚)𝑇1

𝑡=𝑇0+1

∑ (𝑇1
𝑡=𝑇0+1 𝑅𝑚 − �̂�𝑚)2

=  
𝐶𝑜𝑣(𝑅𝑚, 𝑅𝑖)

𝑉𝑎𝑟(𝑅𝑚)
 

Where: 

βi = Beta coefficient for the Oslo-10 portfolio i against OSEBX 

Ri = Monthly return of Oslo-10 portfolio i 

Rm = Monthly return the market portfolio m (OSEBX) 

μ̂i = Average return of Oslo-10 portfolio i 

μ̂m = Average return of the market portfolio m 
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The disturbance variance is given as: 

 

�̂�𝑒𝑖
2 =

1

𝐿1 − 2
∑ (𝑅𝑖 − 𝑅𝑓 − 𝛽𝑖[𝑅𝑚 − 𝑅𝑓])2

𝑇1

𝑡=𝑇0+1

 

Where: 

L1 = Length of estimation of beta in months 

 

The betas are calculated on an annual basis, following the reformation of the portfolio. Each beta 

is individual for the respective portfolio of a given year, based on the portfolio formation. Each 

portfolio is assessed in a total of 36 months, whereas the first 24 months is the estimation period 

and the latter 12 months is the holding period, as shown below. 

 

 
Figure 8: Estimation of beta, used in both CAPM and Carhart 

Source: Own illustration  

 

T1 represents the point where we select the ten highest yielding stocks of the previous year for 

the next year’s Oslo-10 portfolio. To find the beta for this portfolio, monthly returns are 

calculated over 24 months from T0 to T1. Beta is then calculated, applying the explained formula 

over the estimation period. This procedure is then conducted for all portfolios. Finally, the betas 

are used to estimate expected returns of the portfolios over the holding period from T1 to T2. 

After obtaining all parameters, we can calculate the abnormal returns of all Oslo-10 portfolios. 

Abnormal returns are simply the actual returns minus the expected returns, which can be written 

as: 

 

𝐴𝑅𝑖 =  𝑅𝑖 −  𝑅𝑓 −  𝛽𝑖(𝑅𝑚 −  𝑅𝑓) 

Where: 

ARi = Abnormal return of the Oslo-10 portfolio 

Ri = Actual return of the Oslo-10 portfolio 

Rf −  βi(Rm − Rf) = Expected return of the Oslo-10 portfolio 

 

 



Research Method  48 

____________________________________________________________________________ 

The variance of abnormal returns is stated as: 

 

𝜎2(𝐴𝑅𝑖) =  �̂�𝑒𝑖
2 +

1

𝐿1
[1 +

(𝑅𝑚 − �̂�𝑚)2

�̂�𝑚
2

] 

 

Our calculations find yearly abnormal returns over the 17-year holding period. Further, we use 

these to calculate the annual average abnormal return, given as: 

 

𝐴𝑅𝑖
̅̅ ̅̅ ̅ =  

1

𝑁
∑ 𝐴𝑅𝑖

𝑁

𝑖=1

 

 

With the variance of average abnormal returns as: 

 

𝑣𝑎𝑟(𝐴𝑅̅̅ ̅̅
𝑖) =

1

𝑁2
∑ 𝜎𝑒𝑖

2

𝑁

𝑖=1

 

 

To calculate the significance of the abnormal returns, we test the following null and alternative 

hypotheses: 

 

H0: The annual average abnormal return of the Oslo-10 portfolio = 0 

H1: The annual average abnormal return of the Oslo-10 portfolio ≠ 0 

 

When we assume there to be no abnormal return under the null hypothesis, we obtain a normal 

distribution of the sample: 

 

𝐴𝑅𝑖
̅̅ ̅̅ ̅ ~ 𝑁[0, 𝑣𝑎𝑟(𝐴𝑅̅̅ ̅̅

𝑖)] 
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With the assumption of normal distribution in our sample, we can test our hypothesis using a t-

test (Gujarati & Porter, 2009, p. 115). We test our hypothesis of no abnormal return, with a t 

distribution and n – 2 degrees of freedom: 

 

𝑡 =  
𝛽1̂ − 𝛽1,0

𝑠𝑒(𝛽1̂)
 

With (𝛽1̂ −  𝛽1,0) ~ N (0,1) 

In our case, we can rewrite t as: 

 

𝑡 =  
𝐴𝑅𝑖
̅̅ ̅̅ ̅  − 0

√𝑣𝑎𝑟(𝐴𝑅̅̅ ̅̅
𝑖)/√𝑁

 ~ 𝑁[0,1] 

 

Finally, we reject the null hypothesis if |t| > 𝑡𝛼/2. The critical value is dependent on the 

significance level (𝛼). We will initially test for a 5% significance level. Based on the obtained t-

value, we also test for 1% and 10%. Thus, we obtain three thresholds for the confidence level. 

The lower the significance level – i.e. higher confidence level – the more certain we can be that 

our conclusions are true. A rejection of the null would suggest that the Oslo-10 portfolios has 

statistically significant outperformed the OSEBX on a risk-adjusted basis. 

 

4.6.3 The Carhart four-factor model 

We develop two different Carhart models. One model following the classic Carhart four-factor 

model, explained in section 2.3, including the factors RMRF, SMB, UMD and HML. The second 

model includes the same factors, except a new dividend factor (DIV), replacing HML. The 

dividend factor will be explained in the following paragraphs. The purpose of including a DIV 

factor in our model have numerous reasons. The main idea nonetheless, was to create two models 

which we could compare and discuss, to find the optimal predictor of Oslo-10. The initial notion 

was that a dividend factor could work better than a B/M value factor, in explaining the returns 

from Oslo-10, which is based on high-yield dividend stocks. Also, we wanted to find whether a 

positive dividend risk factor is present in OSEBX, allowing for better performance of dividend 

paying stocks. Both models will be used to calculate the expected returns for Oslo-10. 
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To find the four factor portfolios, there are several potential problems that need to be addressed. 

The main issue is how to mitigate the potential cross-correlations between the factors (Ammann 

& Steiner, 2008). We mitigate this by creating and discussing correlation matrixes between the 

factors for both models. Further, Vaihekoski (2004) discuss the importance of minimizing the 

security specific variance, and the goal of working with investable portfolios, which can be an 

issue. We minimize security specific variance by giving equal weights to each stock, and by 

including at least 10 stocks in each portfolio. By only rebalancing once a year, using the small 

but liquid OSEBX index, we make sure that our portfolios stay investable. Most of the stocks 

included in Oslo-10 are among the most traded stocks on OSEBX, eliminating possible liquidity 

problems. In addition, there are multiple smaller problems such as finding the right measure to 

characterise the factors, and the choice of a weighting scheme, which was discussed earlier. Last, 

the avoidance of the look-ahead bias is addressed by testing the strategy over a longer period, 

using only information that would have been available to each investor in the past. Previous 

research shows that the risk factor premiums are country specific, therefore our thesis develops 

and analyses the risk factors for the Norwegian stock market, in our research period. 

The market risk premium is found by using the equal weighted OSEBX and the risk-free rate as 

explained in the last sub-section 4.6.2. The three remaining factors which are returns from zero-

investment equal weighted strategies, can according to Carhart (1997) be calculated in different 

ways. The next paragraphs explain our assumptions and how the factors are calculated in our 

research.  

First, to find the size factor (SMB), we need to make some assumptions. Namely, what is 

characterised as a high market value and what is a low market value. We chose to use a common 

method from previous research, sorting after the market value of the stocks included in the 

OSEBX index at the beginning of each year. Further, we separate out the bottom 30% of the 

companies with lowest market value, and the top 30% with highest market value. We separate 

with 30% since the SMB factor is hard to isolate, due to few “large” companies at OSEBX. Next, 

we take the average monthly return of the 30% smallest firms in the index, minus the average 

monthly return of the 30% largest companies – all stocks weighted equally. The SMB factor can 

be explained as the return from an investment strategy that goes short in the largest companies 

and long in the smallest ones.  
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Second, we find the value factor (HML) by sorting the different companies after their book-to-

market value. Then, the procedure is similar to SMB. We take the average return of the 50% 

stocks with highest book-to-market value, minus the average return of the 50% with the lowest 

value. The HML factor is a measure for the premium you hypothetically could achieve by 

investing in value stocks. These stocks are in general perceived as riskier investments. Therefore, 

we expect to find a positive HML factor. 

Third, the zero-investment dividend factor (DIV) is found by taking the average return of the 

stocks expected to pay dividends in the following year – illustrated as the stocks present in the 

index today which paid dividend during the previous 12 months – minus the average return of 

the stocks that did not pay dividend during the previous 12 months. We apply last year’s dividend 

payment as the expectation proxy for whether the company is going to pay dividend this year as 

well. This is to make sure we are not falling into the forward-looking bias, explained by 

Vaihekoski (2000). Using the median dividend yield as the separator was also considered. 

However, since approximately 50% of the stocks in the index paid dividends each year, we chose 

to take the expected dividend paying stocks’ average return, minus the average return of expected 

non-dividend paying stocks. Creating the factor this way, we separate out the factor that stocks 

pay dividends. This is interesting to use further in our research as an explanatory variable in the 

Carhart model, but also as an individual factor which could highlight when dividend stocks in 

general have performed better than non-dividend stocks. 

Finally, the momentum strategy has received a lot of research from different professional 

academics, such as Jegadeesh and Titman (1993). They proved you could construct a profitable 

investment strategy by buying previous winners and selling previous losers. The momentum 

factor (UMD) is in our thesis constructed by viewing the stocks in the index’s performance over 

the previous 12-months at the beginning of each year. However, the last month is excluded, as 

Asness (1994) find that the returns from the previous month is negatively autocorrelated as a 

result of microstructure issues, such as the bid-ask bounce. The stocks that beat the index in this 

period are categorised as having a positive momentum, while the stocks that performed worse 

have a negative momentum. The stocks in the two portfolios are equal-weighted so both 

portfolios have a value of 50%, inspired by the method used by Carhart (1997). Further, to find 

the UMD factor, we take the average return from the positive momentum stocks minus the return 

from the negative momentum stocks. The beta for momentum should not be significant if the 

markets are efficient, since momentum in a stock is not a risk premium, just a pure anomaly. 
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Our methods for finding the SMB, HML and UMD factors differentiate from the papers 

published by Fama and French (1993) and Carhart (1997). They created 27 sub portfolios to 

separate the effects of each factor, eliminating correlations by creating diversified portfolios. To 

do this, a larger index like the S&P 500 is required. Our index has too few stocks for this method. 

Other researchers, like Ammann and Steiner (2008), adapts the portfolio method, creating 8 sub 

portfolios instead of 27. Thus, addressing the same problem we face; a lack of companies in the 

benchmark index – here the Swiss Performance Index (SPI). The SPI index still consists of more 

than 200 firms in their period of investigation, compared to the OSEBX which have never 

included more than 81 companies. 

It is suggested that a minimum of 5 companies per portfolio are required to eliminate noise in 

the data (Vaihekoski, 2004). Since the OSEBX consist of between 52 to 81 companies in our 

research period, it is not appropriate to use either of the two approaches mentioned. This is 

supported by a test, where we investigate the possibility of splitting our data into 8 portfolios, 

which would result in an average of 6-7 companies per portfolio – including multiple portfolios 

with less than five companies. This would create high levels of uncertainty about our results if 

we continued with this approach. In addition, the OSEBX is a diversified index, with normally 

not more than 3-4 highly comparable companies – oil-companies, fish-farming and financials 

being the only exemptions. Hence, a portfolio consisting of between 30-50% of this index get 

naturally diversified, eliminating a possible problem. Therefore, there is no need for us to sort 

the data based on sector or industry. Manual checks confirm our beliefs that the portfolios seem 

diversified based on other features that we do not sort the specific portfolio after, such as market 

value, sector, value parameters, dividend and age.  

The betas will be found using an OLS regression, based on the factor premiums. They are 

calculated similarly as the beta in CAPM, using 24 months of historical data. However, for this 

model, we hold excess return of the Oslo-10 portfolio as the dependent variable and the factors 

premiums as the independent variables. 

To decide which of the two Carhart models that are best at predicting expected returns for Oslo-

10, we compare their individual outcomes. First, we use a correlation matrix of the factors. As 

explained, it is admired to avoid high correlation between factors to mitigate multicollinearity. 

Thus, we also use the matrix to identify which model has the most independent factors. To further 

compare, we analyse the models using R2 to evaluate which model most sufficiently explain the 
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returns. A larger R2 implies a larger portion of the variance of the Oslo-10 returns is explained 

by the variance of the factors, making it a more suitable model. The original Carhart four-factor 

model is explained in section 2.3, while expected returns using the DIV factor is found as: 

 

Modified Carhart Four-Factor Model 

𝑅𝑒 = 𝑅𝑓 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑆𝑀𝐵𝑆𝑀𝐵 + 𝛽𝐷𝐼𝑉𝐷𝐼𝑉 + 𝛽𝑈𝑀𝐷𝑈𝑀𝐷 

Where: 

𝛽𝐷𝐼𝑉 = Beta coefficient for the dividend factor 

 

The expected returns are finally used to calculate abnormal returns. As previously established, 

we obtain abnormal returns simply by subtracting the expected returns from the actual returns of 

the Oslo-10 portfolio. The statistical tests will be conducted accordingly to the procedure used 

for CAPM in the previous section. In addition to testing the significance, the results will be 

compared to those obtained by the CAPM model. This section will be succeeded by a deeper 

analysis attempting to link these results to the movement of interest rates, explained in the next 

sub-section.  

 

4.7 Interest rate periods  

To be able to answer our second hypothesis, we will look deeper into the periods where interest 

rates have been increasing, and periods where it has been decreasing and low. By dividing into 

shorter time frames, we aim to isolate the effects for those specific periods. The periods are 

selected using the historical Norwegian key interest rate.  

The initial idea was to have separate analyses for decreasing and stable low rates. However, 

following our beliefs that high dividend yielding stocks are overvalued when interest rates are 

low, it could be thought to have the same effect as rates are decreasing. With our main research 

question including increasing rates, we also found it more relevant to compare the main idea 

with the opposite – which can be seen as both decreasing and stable rates. Therefore, these 

periods have been defined as starting from the point where interest rates first drop, continuing 

throughout the following stable low rate environment, and ending at the point when rates are 

again increased. Increasing periods however, start just before the first interest hike and end at 
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the last hike – thus, including stable rates as long as they are followed by another increase. There 

are a total of five periods which we will analyse, illustrated in the following figure and defined 

in the following table. 

 

 

Figure 9: Historical Norwegian key interest rate, specific interest rate periods are marked  

Source: Own illustration, with data retrieved from Oslo Børs (2019) 

 

Initially, we will analyse the periods where interest rates are decreasing, plus the following 

low-interest environment. This includes the periods 1, 2, and 3 illustrated in the following 

Table 3. Further, we will investigate two periods where interest rates are increasing – the 

development we are expecting in the near future. These periods are marked I and II, also 

illustrated in the following table. The most recent increase in September 2018, which was the 

first increase since May 2011 (as of 01.01.2019), was considered to include, to capture the first 

effects of an interest rate increase. However, the low amount of data plus the small interest 

change, yielded no meaningful results. Therefore, the current interest rate increase will not be 

investigated further.  

 

Table 3: Interest rate periods which will be examined in the analysis  

  Period Start End Months 

Low and 1 01.12.2002 01.06.2005 30 

decreasing 2 01.10.2008 01.10.2009 12 

 3 01.12.2011 01.08.2018 80 

Increasing I 01.07.2005 01.07.2008 36 

  II 01.08.2009 01.08.2011 24 

Source: Own illustration  
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Two new portfolios will be constructed to compare with the returns from Oslo-10 and OSEBX, 

namely All-div and Non-div. All-div is a portfolio including all last year’s dividend paying 

companies included in the OSEBX, at the beginning of each year. Non-div is created in the 

opposite manner, including all last years’ non-dividend paying stocks represented in OSEBX at 

the year’s beginning. If the All-div portfolio outperform the Non-div portfolio, it illustrates that 

last year’s dividend paying stocks have generated better returns over the current period, than 

stocks that was not dividend paying in the previous period. All portfolios are equal weighted and 

rebalanced once a year, similarly to Oslo-10.  

 

4.8 Underlying drivers of Oslo-10 

The previous sections describe the measurement of returns from our portfolio, also after complex 

adjustments for risk. The factors we calculate for our models – particularly the Carhart model – 

aim at explaining the underlying variables which drive overall return from Oslo-10. Should the 

portfolio however still yield abnormal returns, excess of the expected returns based on the 

models, there are still unknown factors. The last section of the research contains three methods 

attempting to uncover underlying factors which has driven the returns of Oslo-10, beyond the 

factors captured in the models. 

First, we will compare Oslo-10 with other dividend strategies, plus a non-dividend strategy to 

emphasize the differences. Explicitly, we create a new portfolio Oslo-5, in addition to the 

previously explained All-div and Non-div, which we compare with Oslo-10 and OSEBX over 

the research period. Oslo-5 is a portfolio created similarly to Oslo-10, though including only the 

five highest yielding stocks instead of ten. It is equally weighted and rebalanced once a year, 

similar to Oslo-10. The differences between Oslo-5 and Oslo-10 could illustrate whether the top 

five yielding stocks are the strongest value drivers for Oslo-10, or if it is the wider composition 

of stocks that is the key value generator in our research period. 

Second, Oslo-10 consist of only ten companies at each time. This in turn makes the portfolio 

return quite dependent on each stock’s contribution. Therefore, we will look at which sectors 

have been the key value drivers in Oslo-10, compared with OSEBX. Each sector’s performance 

and value contribution, both in total and per company, will be calculated and discussed. We 

separate the research period into two periods – before and after the financial crisis. This is a 
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common way to separate the low and high interest rate period in recent research. 2008 is excluded 

to clearer isolate the effects between the high and low-interest rate environment, not directly 

affected by the financial crisis. By looking at the 10-year government bond yield, illustrated in 

section 4.2.4, we can see how the graph has been continuously falling and why such a 

segmentation make sense. People do not save their money at the national key interest rate, but in 

government bonds. The analysis is conducted by splitting the stocks of the portfolio into their 

respective sectors. Thereafter, the weight of each sector in the portfolio, total value created per 

sector, and average return per company in each sector is calculated. To evaluate sector 

performance, we do the same calculations for – and compare with – the OSEBX. Thus, we also 

identify if it is the inclusion of sectors itself, or if it is specific stock selection within the sector 

which drives returns. 

Third, we will test for the presence of an overreaction hypothesis to investigate whether the 

returns can be explained by the “winner-loser effect”. De Bondt & Thaler (1985) introduced the 

overreaction hypothesis, claiming that prior “losers” are expected to outperform prior “winners”. 

As poor stock performance can lead to a high dividend yield, Domian et al. (1998) later 

connected the overreaction hypothesis to the DoD strategy, suggesting its performance was 

generated by the winner-loser effect. We will follow this theory and test whether the overreaction 

hypothesis is present in the Oslo-10 portfolio.  

When testing the performance of our portfolio, we initially select stocks annually based on their 

dividend yield the prior year, and hold this portfolio the following year. To test for the winner-

loser effect, we compare the performance of the respective Oslo-10 portfolios over the initial 

holding period, to its performance during the preformation period. The preformation period is 

simply the 12 months prior to rebalancing the portfolio. Thus, we get two equivalent portfolios 

concerning stock selection – the regular Oslo-10 portfolio, and what we call the Pre Oslo-10. 

The only difference being that the returns of the new portfolio are measured over the previous 

12 months, whereas the returns of the initial portfolio are measured over the upcoming 12 

months, following rebalancing. To indicate evidence of the overreaction hypothesis, the Pre 

Oslo-10 must yield lower returns than the OSEBX to qualify as “losers”. Consequently, Pre-

Oslo 10 should also considerably underperform relative to the normal Oslo-10.
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5. Research Results  

This section is structured in five parts, presenting the results from our research in the following 

manner. First, the absolute returns from our Oslo-10 strategy are compared with the benchmark 

index. Second, we adjust the absolute returns for risk using the Sharpe ratio and the Treynor 

index, and control with the Wilcoxon signed rank test. Third, we present and apply two models 

– CAPM and Carhart four-factor model – to find the total abnormal returns over the whole 

period. Fourth, we look more closely into specific interest rate periods, to see if we can find 

irregularities in the returns of high dividend yield strategies. Last, three different sections try to 

explain our results by; comparing Oslo-10 with other dividend yield strategies, look at the 

individual sectors and isolate value drivers, and test for an overreaction hypothesis. 

 

5.1 Absolute returns 

Highlighted in Table 4, Oslo-10 has outperformed the OSEBX in absolute annual returns in 12 

out of the last 17 years. Over these 12 years, our portfolio performed better than the index with 

an average of 11.20%. Over the remaining five years, Oslo-10 performed worse with an average 

of 7.22%. Hence, Oslo-10 not only provides better returns in most of the years, the extent of the 

positive years is also larger than the extent of the negative years. The strongest year relative to 

the index occurred in 2004, with a staggering overperformance of 21.01%. On the contrary, the 

worst performing year occurred in 2007 as the Oslo-10 underperformed with 14.15% compared 

to the index. The average yearly overperformance was 5.78%, which is a considerable yearly 

excess return. During the whole 17-year period, the cumulative return for Oslo-10 and OSEBX 

were 806% and 379%, respectively. 
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Table 4: Absolute yearly returns and standard deviation from Oslo-10 and OSEBX  

 Oslo-10  OSEBX  

Year 

Yearly 

return 

Standard 

Deviation  

Yearly 

return 

Standard 

Deviation Difference  

2002 -18.36% 7.95%  -30.01% 7.63% 11.65% 

2003 51.16% 6.22%  47.65% 7.17% 3.51% 

2004 58.27% 6.30%  37.27% 5.55% 21.01% 

2005 42.64% 4.95%  39.83% 5.47% 2.81% 

2006 47.20% 5.46%  34.10% 5.26% 13.10% 

2007 -4.10% 4.12%  10.05% 4.22% -14.15% 

2008 -58.06% 8.04%  -51.31% 13.94% -6.75% 

2009 73.97% 7.89%  58.90% 8.26% 15.07% 

2010 26.26% 7.31%  16.59% 7.54% 9.68% 

2011 -23.40% 5.41%  -12.12% 5.50% -11.28% 

2012 28.56% 5.17%  16.69% 4.80% 11.87% 

2013 31.33% 3.37%  20.34% 2.47% 11.00% 

2014 13.90% 4.40%  5.93% 2.99% 7.97% 

2015 0.73% 3.74%  3.67% 4.10% -2.94% 

2016 26.17% 3.27%  15.13% 3.33% 11.03% 

2017 16.91% 2.36%  17.89% 2.29% -0.98% 

2018 14.24% 4.25%  -1.45% 4.06% 15.69% 

Average 19.26% 5.57%  13.48% 6.20% 5.78% 

Cumulative 806%   379%   
Source: Own illustration with data retrieved from Datastream (2019) 

 

There is a clear trend that the Oslo-10 strategy has consistently outperformed the index over time 

in absolute returns. The first escalation in excess return of the Oslo-10 versus the OSEBX start 

in the period from the beginning of 2004 to mid-2007. Over this period, Oslo-10 surged from an 

index value of 126 to 486 as shown in the following Figure 10 – a 286% increase. During the 

same period, OSEBX climbed from an index value of 103 to 306 – a 196% continuously 

compounded return. From mid-2007 to mid-2009 however, the Oslo-10 strongly underperform. 

Oslo-10 experienced a 57% decrease – falling from 491 to 210 on the index, while OSEBX saw 

a decrease of 39% - falling from 317 to 193. I.e. the financial crisis had a considerably bigger 

impact on the high dividend yield portfolio, than on the overall index.  

Our observations are in line with Hirschey (2000), who argue that the overperformance of the 

Dogs of the Dow is balanced out by periods of conspicuous underperformance. This is a 

counterintuitive argument against the theory that dividend stocks have defensive attributes – at 
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least it seemingly does not apply to the highest dividend yielding stocks. It is an opposing result 

of what Kwag and Whi (2006) found, that value investing strategies are able to generate superior 

returns in both bull and bear markets. According to their research, value investing strategies 

should not be affected by business cycles. In addition, Gombola & Liu (1993) found high-yield 

stocks to perform better in bear markets, compared to times of rising markets. This is something 

that our results disputes. However, after the financial crisis, especially from 2012 until 2019, 

Oslo-10 outperformed the OSEBX with a yearly average of 7.7% – a substantial 

overperformance from the Oslo-10 strategy. That period is characterised as a low interest period, 

supporting our theory that high dividend yield stocks overperform in periods of low interest rates. 

Also interesting, is the fact that Oslo-10 have a lower average yearly standard deviation than the 

OSEBX over the period.  

 

Table 5: Cumulative absolute returns, illustrated with index values - starting at 100 

 

Figure 10: Cumulative absolute returns, illustrated through an index 

Sources: Own illustrations with data retrieved from Datastream (2019) 

 

Figure 10 illustrates a substantial outperformance from the high dividend yield strategy, 

measured in absolute terms compared to the OSEBX– confirming the initial part of our first 

0

200

400

600

800

1000

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

In
d
ex

 V
al

u
e

OSEBX Oslo-10

 Year OSEBX Oslo-10 

2002 100 100 

2003 70 82 

2004 103 123 

2005 142 195 

2006 198 279 

2007 266 410 

2008 293 393 

2009 143 165 

2010 226 287 

2011 264 362 

2012 232 278 

2013 271 357 

2014 326 469 

2015 345 534 

2016 358 538 

2017 412 678 

2018 486 793 

2019 479 906 
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hypothesis. Oslo-10 outperforms the OSEBX on absolute returns – statistically significant at all 

levels. The next part will investigate and present these returns adjusted for risk, attempting to 

answer the second part of the first hypothesis. 

 

5.2 Risk-adjusted returns – Sharpe and Treynor 

From an investor perspective, risk-adjusted returns have more value than absolute returns as all 

investors to a certain degree are risk-averse. In addition, we know efficient portfolios aim to 

maximise expected return for a given amount of risk, i.e. higher risk-adjusted returns.  

We measure the Sharpe ratio and the Treynor index, adjusting returns for total- and systematic 

risk, respectively. For both ratios, higher values are admired. Since the ratios are ranking 

criterions, we compare the Oslo-10 portfolio with OSEBX. The results are presented in the 

following table. 

Table 6 suggests the Oslo-10 portfolio has been able to produce positive risk-adjusted returns. 

Both the Sharpe ratio and Treynor index indicate positive values in 12 out of 17 years. The results 

also indicate that the Oslo-10 portfolio has achieved superior risk-adjusted returns compared to 

the OSEBX. We further test the statistical significance of these results using a simple rank test. 
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Table 6: Sharpe ratio and Treynor Index of Oslo-10 and OSEBX 

  Sharpe ratio  Treynor index 

 Oslo-10 OSEBX Winner  Oslo-10 OSEBX Winner 

2002 -0.90 -1.38 Oslo-10  -0.25 -0.25 OSEBX 

2003 2.14 1.71 Oslo-10  0.57 0.46 Oslo-10 

2004 2.47 1.71 Oslo-10  0.55 0.54 Oslo-10 

2005 2.27 1.90 Oslo-10  0.45 0.39 Oslo-10 

2006 2.28 1.65 Oslo-10  0.53 0.43 Oslo-10 

2007 -0.62 0.36 OSEBX  -0.11 -0.09 OSEBX 

2008 -2.25 -1.15 OSEBX  -1.53 -0.63 OSEBX 

2009 2.56 1.92 Oslo-10  0.88 0.70 Oslo-10 

2010 0.90 0.50 Oslo-10  0.25 0.23 Oslo-10 

2011 -1.41 -0.80 OSEBX  -0.28 -0.27 OSEBX 

2012 1.48 0.88 Oslo-10  0.39 0.26 Oslo-10 

2013 2.46 2.08 Oslo-10  0.40 0.29 Oslo-10 

2014 0.75 0.33 Oslo-10  0.09 0.11 OSEBX 

2015 -0.06 0.15 OSEBX  -0.02 -0.01 OSEBX 

2016 2.19 1.20 Oslo-10  0.49 0.25 Oslo-10 

2017 1.87 2.05 OSEBX  0.19 0.15 Oslo-10 

2018 0.84 -0.24 Oslo-10  0.15 0.12 Oslo-10 

        

 Years with superior Sharpe  Years with superior Treynor 

 Oslo-10 12  Oslo-10 11 

 OSEBX 5  OSEBX 6 

        

 Nr. of positive/negative years  Nr. of positive/negative years 

 Positive 12  Positive 12 

  Negative 5   Negative 5 

Source: Own illustration with data retrieved from Datastream (2019) 

 

To analyse whether the differences in the ratios have statistical support, a non-parametric test is 

applied. Using the Wilcoxon signed rank test, we test the null hypothesis that the Sharpe ratio of 

the Oslo-10 portfolio is equal to the Sharpe ratio of the OSEBX, i.e. zero difference. Rejecting 

the null would imply that the Sharpe ratio of the Oslo-10 portfolio is in fact different from that 

of the OSEBX. We also perform the same test for the Treynor index, with the identical procedure 

and implications. The results are presented in the following Table 7. 
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  Table 7: Wilcoxon signed rank test results 

 Year 

Difference 

in Sharpe Rank (+) Rank (-)   

Difference 

in Treynor Rank (+) Rank (-) 

2002 0.48 8   -0.01  2.5 

2003 0.43 7   0.11 12.5  
2004 0.76 13   0.01 2.5  
2005 0.37 3   0.06 10  
2006 0.63 11   0.10 11  
2007 -0.98  14  -0.02  5 

2008 -1.09  17  -0.90  17 

2009 0.64 12   0.18 15  
2010 0.40 5   0.03 7  
2011 -0.61  10  -0.01  2.5 

2012 0.60 9   0.12 14  
2013 0.38 4   0.11 12.5  
2014 0.42 6   -0.03  9 

2015 -0.21  2  -0.01  2.5 

2016 0.99 15   0.25 16  
2017 -0.18  1  0.03 7  
2018 1.08 16     0.03 7   

Sum   109 44     114.5 38.5 

  W 65   W 76 

     z 1.54        z 1.80 

 Source: Own illustration with data retrieved from Datastream (2019) 

 

The central value in the table above is the z-score. The rule of a two-sided Wilcoxon signed rank 

test, is that the null hypothesis is rejected if the absolute value of z is higher than the critical 

value.  For the Sharpe ratio, we have 17 observations and we wish to test the differences at 5% 

significance. This gives the critical value of z0.05/2 = 1.96. Hence, since the z-score is z = 1.54, 

we fail to fulfil |z| > zcritical. 

For the Treynor index, there are also 17 observations. We still test for 5% significance which 

gives the same critical value of 1.96. Since the z-score of the difference in the Treynor index is 

z = 1.80, we again fail to fulfil |z| > zcritical.  

With differences in both the Sharpe ratio and Treynor index achieving lower z-scores than the 

critical value, we cannot reject the null hypothesis at the 5% level. Using a 10% significance 

level however, gives a critical value of z0.10/2 = 1.645. Hence, the Treynor index of the Oslo-10 

can be concluded to be different from that of the OSEBX at a 10% level. With only one of the 
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measures being statistically different, the Wilcoxon signed tanked test does not provide strong 

evidence of higher risk-adjusted returns of the Oslo-10 portfolio compared to the OSEBX. 

Therefore, to suggest a significant outperformance, we are reliant on stronger supporting results 

in the upcoming sections. 

The conducted test comprises the whole 17-year period from 2002 through 2018, including the 

turbulent years of a recession. In addition, the strongest negative ranks for both ratios appear in 

2008. Thus to eliminate the possibility of one irregular year distorting the results, we split the 

test into two periods from 2002-2007 and 2009-2018. This however, did not accumulate much 

change in the results. All tests came to the same conclusion of no difference in Sharpe and 

Treynor between Oslo-10 and OSEBX.  

 

5.3 Abnormal returns – CAPM  

The first statistical test for abnormal returns of our dividend yield investment strategy assumes 

the CAPM to be true. By using this model, we find the expected return based on the portfolio’s 

systematic risk. Explicitly, the return is estimated as a function of the risk-free interest rate, 

market risk premium, and systematic risk given as beta. Whereas the first two variables represent 

Norway 10-Year Government Bond and OSEBX respectively, beta is estimated accordingly to 

section 4.6.2. Further, using the estimated beta, expected returns and eventually abnormal returns 

are calculated. All relevant output is presented in Table 8. 

The Oslo-10 portfolio has an average beta over the whole testing period of 0.86. The beta is less 

than 1 for all years except for only three, implying that the portfolio in general has lower 

systematic risk than the market. The betas were calculated using a 24 month estimation period. 

Hence, the yearly betas represent the relationship between the current Oslo-10 portfolio of a 

given year and the equally weighted market portfolio over the previous two years. 

Finding the abnormal returns, the returns of the Oslo-10 portfolio less expected returns according 

to CAPM, yields quite remarkable results. The portfolio fails to produce positive abnormal 

returns only twice, in 2007 and 2015. Over the testing period, the average abnormal return is 

7.37%, with a low of -12.51%, a high of 25.97%, and a standard deviation of 8.81%. There seem 

to be no clear link between beta and abnormal returns – the highest abnormal returns occur 

randomly at all values of beta. 
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Table 8: Abnormal returns applying the CAPM 

Source: Own illustration with data retrieved from Datastream (2019) 

 

To get statistical support of the abnormal returns, we test the null hypothesis of no abnormal 

returns. We have 17 observations of yearly abnormal returns, which means we have 15 (17-2) 

degrees of freedom, following a t distribution. We test for a 5% significance level which gives 

the critical t-value of t0.05/2, 15 = 2.131. The rule is to reject the null if |t| > tα/2. As shown in the 

previous table, we get the t-statistic of 3.45. Since 3.45 > 2.131, we can reject the null at a 5% 

significance level. In fact, the t-statistic is sufficiently high to even reject the null at a 1% level. 

Year Beta Oslo-10 

Expected return 

from the CAPM 

Abnormal 

return 

2002 0.90 -18.36% -33.04% 14.68% 

2003 0.69 51.16% 49.47% 1.69% 

2004 0.68 58.27% 32.30% 25.97% 

2005 0.65 42.64% 33.05% 9.59% 

2006 1.13 47.20% 30.82% 16.38% 

2007 0.94 -4.10% 8.41% -12.51% 

2008 1.16 -58.06% -64.53% 6.47% 

2009 0.93 73.97% 66.92% 7.05% 

2010 0.99 26.26% 20.17% 6.10% 

2011 0.95 -23.40% -25.48% 2.07% 

2012 0.89 28.56% 19.94% 8.62% 

2013 0.66 31.33% 26.72% 4.61% 

2014 0.66 13.90% 4.26% 9.64% 

2015 0.99 0.73% 5.60% -4.87% 

2016 1.19 26.17% 23.58% 2.59% 

2017 0.65 16.91% 7.39% 9.52% 

2018 0.49 14.24% -3.52% 17.76% 

Average 0.86 19.26% 11.89% 7.37% 

 

Abnormal returns     

Standard deviation 8.81%    
t-stat 3.45    
Critical value t_15,0.05 2.131    
Median 7.05%    
Minimum -12.51%    
Maximum 25.97%    
No of positive years 15       
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Hence, we can conclude that abnormal returns are not equal to zero. I.e. assuming the CAPM, 

the Oslo-10 portfolio does create positive abnormal returns. 

 

5.4 Carhart four-factor model  

This section first present descriptive statistics of the risk factors included in the two Carhart 

models, including the additional dividend factor. The performance and correlation of the zero-

investment factors are also presented and discussed. Additionally, the performance of the factors 

is presented in two periods, before and after the financial crisis, to compare the factor premiums 

in a high and low interest environment. Further, expected returns and the resulting abnormal 

returns are calculated, and tested for statistical significance. Finally, one Carhart model is 

selected for the remaining analysis. 

 

5.4.1 Risk factors 

Previously, we introduced two versions of the Carhart model, using two different value factors 

– HML and DIV. The purpose was testing whether a dividend factor could be a better measure 

for value than HML – explaining more of the variance in our portfolio, Oslo-10. Also, the 

dividend factor would be used further in our analysis to see how dividend stocks performed 

compared to non-dividend stocks. The following table illustrate the main statistics for the five 

risk factor premiums which are included in our models, from 01.01.2002 until 01.01.2019. It is 

worth noticing that Size (SMB), Value (HML and DIV), and Momentum (UMD) are zero 

investments of the factor portfolios. The Market premium (RMRF) however, is the risk premium 

return from the equal weighted OSEBX. Hence, the RMRF should theoretically have a positive 

premium in the long run. HML is expected to have a slightly positive premium due to higher 

risk, while SMB and DIV are expected to have average premiums closer to zero. In addition, the 

UMD premium should be zero, as explained in section 4.6.3. 
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Table 9: Descriptive statistics for the risk factor premiums  

      

Market 

Factor 

(RMRF) 

Size 

Factor 

(SMB) 

Value 

Factor 

(HML) 

Momentum 

Factor 

(UMD) 

Dividend 

Factor 

(DIV) 

Average premium (annualized)  8.42% -3.35% 7.98%** 1.50% 6.28%* 

Standard deviation (annualized)  21.77% 16.85% 13.73% 15.49% 13.66% 

t-statistics  1.59 -0.82 2.40 0.40 1.90 

Skewness  1.67 2.53 1.03 1.69 0.61 

Kurtosis   -0.64 0.02 0.22 -0.27 0.06 

Jarque-Beta  207.42 293.27 101.57 188.25 86.32 

Autocorrelation (1 month)  0.26 -0.17 0.12 0.10 0.02 

Autocorrelation (2 months)  0.12 0.05 0.00 0.04 0.04 

Average monthly premium 0.70% -0.28% 0.66% 0.13% 0.52% 

Median monthly premium 1.25% -0.37% 0.56% 0.13% 0.36% 

Maximum monthly premium 15.68% 16.64% 13.62% 12.64% 14.51% 

Minimum monthly premium -24.71% -23.21% -12.01% -16.90% -11.33% 

Number of observations 204 204 204 204 204 

 ***, ** and * stand for significant at the 1%-, 5%,-, and 10% level 

Source: Own illustration, inspired by Ammann & Steiner (2008) 

 

RMRF – the market factor – has an average annual premium of 8.42% and a standard deviation 

of 21.77%, which is an expected structure for this factor. Still, the RMRF premiums are higher 

than what we should expect historically, according to Mayfield (2004). This also indicates that 

our research period is in a bull market, which could affect our results. This will shortly be 

discussed in section 6.  In addition, there is a small one-month autocorrelation of the premium 

observed. The market factor is not significant at a 10% level.  

HML – the value factor – shows an average annual premium of 7.98%, which is the highest 

annualized average zero-investment premium. Further, it has a standard deviation of 13.73%, 

some skewness of 1.03, which shows that the HML premium is slightly right-tailed, and a small 

fat-tail with a kurtosis of 0.22. The HML factor is significant at the 2% level, with a monthly 

premium of 0.66%.  

The dividend zero-factor, DIV, has generated an annual average premium of 6.28%, with a 

standard deviation of 13.66%. This illustrates that the previous year’s dividend paying firms, this 

year outperform last year’s non-dividend firms in absolute returns. A skewness of 0.61 shows a 

high symmetry of the dividend factor premiums, best of all the factors. Kurtosis of 0.06 shows 

there is not a fat-tail. The dividend factor is significant at the 10% level, indicating that there is 
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a dividend risk factor at OSEBX. This is in support of our theory; dividend paying firms have a 

higher return than non-dividend paying firms in times of low interest rates. Most of the research 

period (2002-2019) has been years characterised by low interest rates. 

The two final factors – SMB and UMB – are not significant at a < 20% level, but show some 

interesting characteristics. The size factor has had an annual premium of negative 3.35%, and a 

standard deviation of 16.85%. Hence, small firms have on average generated lower returns than 

the larger firms present in OSEBX. Small firms are often associated with premiums, but 

researchers have found this to not always be the case. For instance, Amman and Steiner’s (2008) 

research of Swiss firms between 1990 and 2005, find an average annual size factor of -0.67%. 

The skewness of 2.53 is the highest of all the factors, showing a relative asymmetric size 

premium. The momentum factor (UMD) has shown a low annual average return over the 

research period of 1.5%, and a standard deviation of 15.49%. A quite low factor premium 

compared to other research.  

The next part of the descriptive statistics assess the correlations between the different 

independent factors. The closer to zero the correlations are, the better, as high correlations could 

result in multicollinearity. When the values are reaching ± 0.5, there is a high degree of 

correlation. Correlations are not causations, hence we cannot explain the nature of the 

relationship, only that there is or is not one – there could be a third influencing variable. 

 

Table 10: Correlations of the monthly factor premiums 

  RMRF SMB HML UMD 

RMRF 1    
SMB 0.12* 1   
HML 0.08 0,01 1  
UMD -0.28*** -0.39*** -0.14* 1 

     
  RMRF SMB DIV UMD 

RMRF 1    

SMB 0.12* 1   
DIV -0.36*** -0.47*** 1  
UMD -0.28*** -0.39*** 0.38*** 1 

***, ** and * stand for significant at the 1%-, 5%,-, and 10% level. 

Source: Own illustration with data retrieved from Datastream (2019) 

 



Research Results  68 

____________________________________________________________________________ 

Table 10 show the correlations of monthly premiums for zero investments of the factor portfolios 

and the market premium. The calculations are based on monthly premiums from 01.01.2002 until 

01.01.2019.  

There are three correlation coefficients that differ between the two models. The HML factor have 

very low correlations with all three of the other independent factors; RMRF 0.08, SMB 0.1 and 

UMD -0.14. Compared to the US factor correlations between 1963 and 1993 obtained by Carhart 

(1997), our correlations are remarkably similar. Carhart found a SMB-UMD correlation of -0.29, 

while we got -0.39. The HML-UMD factors are -0.16 (Carhart), while -0.14 for the Norwegian 

market in the period from 2002 until 2019. This comparison supports that our method of 

calculating factors have been accurate, as we have achieved equally small correlations.  

The dividend factor obtained higher correlations, which could be explained by the fact that it is 

often larger firms that pay dividends. Hence, the negative correlation of -0.47 between SMB and 

DIV. DIV also have a significant negative correlation with the market risk premium of -0.36. 

The correlation could be an indication of the defensive abilities of dividend stocks. When the 

market is bull, dividend stocks perform worse than other stocks, while in bear markets when the 

market falls, dividend stocks perform better. The DIV-UMD correlation is 0.38, also high, but 

positive. This indicates that dividend stocks, and last year’s overperforming stocks move in the 

same direction. 

The next section highlights the individual zero-factor performances of UMD, SMB, HML and 

DIV, also including the RMRF factor. The compounded monthly premiums of the factors can 

indicate why we obtain so large differences in absolute returns between our portfolio and the 

benchmark index. The Oslo-10 portfolio consist of the ten highest dividend yielding stocks at 

the beginning of the year. These are stocks which paid dividends the previous year, and typically 

have a lower current market value than what they had earlier that year – driving their dividend 

yield. Those characteristics are typical value characteristics and fits with both the HML and DIV 

factor. From the following Figure 11, we can see that the zero-factors which have been drivers 

for the stock market are mainly value stocks (HML and DIV). Thus, indicating that a strategy 

based on either the HML or DIV zero-investment factors, have yielded a clear positive return 

over our research period. UMD is also slightly positive. The RMRF premium is as expected 

positive, with the highest volatility, as the sign of the market risk premium vary greatly over 
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time. The following figure illustrates the cumulative factor performance; the returns are 

transformed into individual portfolios, starting at 100.  

 

 
Figure 11: Cumulative continuously compounded factor premiums from 2002 until 2019 

Source: Own illustration with data retrieved from Datastream (2019) 

 

What is interesting, is the negative performance of the SMB factor. It illustrates that large firms 

have outperformed the small firms with a quite considerable amount. Hence, we see little signs 

of the small stock premium, which some researchers like Gustafson and Miller (1999) argues 

has disappeared. This could have affected the return of the Oslo-10 portfolio, since dividend 

paying companies often are medium-large companies. Oslo-10 should therefore have an 

overweight of larger firms compared to OSEBX, and could therefore gain more from the 

development of the SMB factor, compared to OSEBX. 

To exclude the effect of the financial crisis, which sincerely impact the RMRF and HML, we 

divide the factor performance into two periods – before and after 2008. Thus, we isolate the 

factor performance into two different periods, which can be recognized as one high and one low 

interest rate period.  
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Table 11: Average factor premiums, before and after the financial crisis  

Sub period RMRF SMB HML UMD DIV 

2002-2007 17.37% 0.58% 16.31% 7.33% 2.49% 

2009-2019 11.54% -4.20% 4.26% -1.16% 8.87%* 

t-test 0.73 0.53 0.15 0.51 0.61 

***, ** and * stand for significant at the 1%-, 5%,-, and 10% level  

Source: Own illustration with data retrieved from Datastream (2019) 

 

Yearly averages can be found in Appendix C. The t-test is a two-sample t-test statistic, comparing 

the two sub periods. Only DIV is significant different from 0 at the 10% level.  

When studying the sub period premiums, we note that all the zero-factor investments have 

positive returns, except SMB and UMD, in the second period. Dividend paying stocks perform 

well from 2002 until 2005, while non-dividend paying stocks performs better from 2005-2007. 

Hence, the DIV factor ends up with only a small positive return over the period. In the same 

period as the DIV factor perform best overall, together with HML, interest rates fall from 7% in 

2002 to 1.75% in 2005. In the period where the DIV factor is the worst performer of the zero-

factor portfolios, interest rates were increasing rapidly from the low of 1.75% to 5.25%, in the 

beginning of 2008. Interestingly, this is a period where the HML and RMRF factors yields large 

positive returns – a clear bull market.  

 
Figure 12: Cumulative continuously compounded factor premiums - two periods 

The returns are transformed into individual portfolios, starting at 100. Y-axis stand for the index value, x-axis the 

year. Source: Own illustration with data retrieved from Datastream (2019) 
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In the aftermath of the financial crisis, SMB still yield negative returns. Momentum (UMD) 

which yielded positive returns before the financial crisis, have also yielded a negative return after 

2009. What is interesting is the strong performance of the DIV factor in this period, a lengthy 

low interest period, which has outperformed all the other zero-factors. This supports our theory, 

and is something we will look further into in section 5.5. The HML factor is still providing a 

positive yield, but not as substantial as the previous period. RMRF is openly positive, indicating 

that it has been a strong bull market. Also interesting is that during 2018, RMRF, HML, SMB 

and UMD drops significantly in value, while the DIV factor have a rapid increase. It is hard to 

find a rational explanation for this, but it is an interesting development. 

 

5.4.2 Abnormal returns – Carhart 

This section first introduces the individual factor betas, before the results from the Carhart four-

factor model are presented and abnormal returns calculated. We use the shorter names “Model 

with HML” for the Carhart model with an HML factor, and “Model with DIV” for the Carhart 

model with a DIV factor.  

Both factor models have a high R2, which support the validity of our OLS regression. R2 can be 

interpreted as the proportion of variance in the dependent variable which is explained by the 

independent variables in the sample (Miles, 2005). By including the DIV factor instead of the 

HML we observe a slightly higher R squared of 84%, compared to 81%. This small difference 

in R squared gives little clear notion of which model is better fitting. Both explain the variance 

at a satisfiable level nonetheless. 

 

Factor HML DIV 

R2 0.81 0.84 
 

The yearly beta coefficients for the different explanatory variables are found as explained in 

section 4.6.2, by an OLS regression. Testing for two different value factors, we achieve two sets 

of betas, presented in the following table. The different betas are meant to illustrate the total 

systematic risk that Oslo-10 is exposed to. It is analogous to the classical beta in CAPM, but not 

equal however. These will be used to estimate expected returns for the Oslo-10 portfolio. 
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Table 12: Risk factor betas found by OLS-regression  

Year RMRF SMB HML UMD  RMRF SMB DIV UMD 

2002 0.87 -0.11 0.10 -0.04  0.95 0.01 0.36 -0.10 

2003 1.07 -0.08 0.07 0.13  1.12 -0.09 0.13 0.20 

2004 1.01 -0.06 -0.05 0.33  1.07 0.01 0.37 0.17 

2005 0.89 -0.04 0.18 0.25  0.97 0.01 0.62 -0.10 

2006 0.82 0.14 0.43 -0.21  0.91 0.06 0.34 -0.06 

2007 0.88 -0.30 -0.06 -0.15  1.21 0.19 0.79 0.04 

2008 1.09 -0.39 -0.21 -0.36  1.31 -0.04 0.73 0.02 

2009 0.90 -0.06 -0.02 -0.40  0.90 -0.06 0.01 -0.40 

2010 0.85 -0.13 -0.08 -0.45  0.84 -0.10 0.12 -0.40 

2011 0.92 -0.24 -0.06 -0.07  0.95 -0.18 0.42 0.03 

2012 0.84 -0.04 0.03 0.08  0.89 0.05 0.25 0.02 

2013 0.84 -0.10 0.28 0.05  0.87 0.03 0.34 -0.25 

2014 0.77 -0.02 0.30 0.10  1.02 0.14 0.33 0.07 

2015 1.09 -0.33 -0.01 -0.16  1.14 -0.17 0.24 -0.14 

2016 0.87 -0.09 0.29 -0.15  0.84 0.12 0.49 -0.46 

2017 0.53 0.05 0.33 0.14  0.66 0.14 0.44 -0.32 

2018 0.53 0.03 0.26 0.21  0.60 0.03 0.08 0.03 

Average 0.87 -0.11 0.10 -0.04  0.95 0.01 0.36 -0.10 

Source: Own illustration with data retrieved from Datastream (2019) 
 

RMRF have the highest average beta as expected, close to 0.87 in the HML model and 0.95 in 

the DIV model. The SMB factor has in our two models on average a negative beta of -0.11 and 

positive 0.01. We can interpret that it has a small impact on the expected return – almost non-

existing in the DIV model.  

The momentum factor also have low betas of -0.04 in the HML model and -0.10 in the DIV 

model, which indicate that it has a negative, though almost non-existing, relationship with the 

return. The value factors have both a positive beta, HML 0.1 and DIV 0.36.  

By applying the Carhart formula explained in section 4.6.3, using the risk factors noted as “betas” 

together with the factor returns, we find the expected returns for Oslo-10. To calculate abnormal 

returns, we subtract the expected returns from the actual returns generated by the Oslo-10 

portfolio. These results are presented in the following table. On average over the whole period, 

annually abnormal returns were 4.81% when using the HML factor, and 5.02% with the DIV 

factor. Over the 17-year research period, Oslo-10 provide positive abnormal returns in 12 out of 

those years. 
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Table 13: Expected and abnormal returns generated from two Carhart models 

  Expected  Abnormal returns  

Year Oslo-10 

Carhart with 

HML 

Carhart 

with DIV  

Carhart 

with HML 

Carhart 

with DIV Difference 

2002 -18.36% -31.47% -34.56%  13.11% 16.20% 3.09% 

2003 51.16% 73.65% 76.56%  -22.49% -25.40% 2.91% 

2004 58.27% 45.37% 48.64%  12.90% 9.63% 3.26% 

2005 42.64% 44.02% 45.56%  -1.38% -2.92% 1.54% 

2006 47.20% 23.88% 25.55%  23.32% 21.65% 1.67% 

2007 -4.10% 8.02% 8.90%  -12.12% -13.01% 0.88% 

2008 -58.06% -59.55% -73.11%  1.49% 15.05% 13.56% 

2009 73.97% 66.01% 66.16%  7.97% 7.82% 0.15% 

2010 26.26% 16.95% 17.02%  9.32% 9.25% 0.07% 

2011 -23.40% -24.18% -24.68%  0.78% 1.28% 0.50% 

2012 28.56% 18.67% 19.78%  9.89% 8.79% 1.10% 

2013 31.33% 33.40% 34.28%  -2.07% -2.95% 0.88% 

2014 13.90% 4.34% 5.54%  9.56% 8.35% 1.21% 

2015 0.73% 5.73% 6.20%  -4.99% -5.47% 0.47% 

2016 26.17% 18.63% 17.59%  7.53% 8.58% 1.05% 

2017 16.91% 6.63% 7.36%  10.28% 9.56% 0.73% 

2018 14.24% -4.51% -4.62%  18.75% 18.86% 0.12% 

Average 19.26% 14.45% 14.24%  4.81% 5.02% 1.95% 

Source: Own illustration with data retrieved from Datastream (2019) 

Table 14: Descriptive statistics of the abnormal returns presented in Table 13 

Carhart with HML    Carhart with DIV   

Mean (AR) 4.81%  Mean (AR) 5.02% 

Standard deviation 11.26%  Standard deviation 11.99% 

t-stat 1.76  t-stat 1.72 

Critical value t_15,0.05 2.131  Critical value t_15,0.05 2.131 

Median 7.97%  Median 8.58% 

Minimum -22.49%  Minimum -25.40% 

Maximum 23.32%  Maximum 21.65% 

No of positive years 12  No of positive years 12 

Source: Own illustration with data retrieved from Datastream (2019) 

 

Both models have on average a similar standard deviation of 11.26% and 11.99%. Carhart with 

HML have the highest abnormal return observation with 23.32%, while Carhart with DIV have 

the lowest abnormal return observation with -25.40%. 
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To get statistical support, we test the null hypothesis of no abnormal returns. We have 17 

observations of yearly abnormal returns, which means we have 15 (17-2) degrees of freedom, 

following a t-distribution. We test for a 5% significance level which gives the critical t-value of 

t0.05/2, 15 = 2.131. The rule is to reject the null if |t| > tα/2. As shown in Table 14, we get the t-

statistic of 1.76 with HML and 1.72 with DIV. Since 1.72 < 1.76 < 2.131, we cannot reject the 

null for either of the models.  

Further, we test for a 10% significance, which gives the critical value of t0.10/2, 15 = 1.753.  Since 

1.76 > 1.753 we can reject the null at a 10% significance for the HML model. Hence, we can 

conclude that abnormal returns are not equal to zero – i.e. the Oslo-10 portfolio does statistically 

create abnormal returns at a 10% level. However with the DIV factor, the t-statistics of 1.72 < 

1.753, imply we cannot reject the null hypothesis, even at a 10% level. 

Analysing the differences between abnormal returns using the Carhart – HML model and the 

Carhart – DIV model on average after 2008, yield a small average yearly difference of 0.63% 

per year. Based on the results presented in Table 13, in addition to the analysis done in section 

5.4.1, there is no strong evidence supporting the use of the Carhart model with the DIV factor, 

instead of the Carhart with an HML factor. In particular, the correlation matrix is the decisive 

determinant of the choice of model, showing significantly lower correlations for the HML factor.  

Hence, the upcoming sections of the analysis will only apply the normal Carhart model using 

HML as the value factor. Further in the analysis, the DIV factor will still be used as an individual 

factor in our arguments to support conclusions nonetheless. 

Using the chosen Carhart four-factor model with the four factors; RMRF, SMB, HML and UMD, 

we can now visualize how Oslo-10 has yielded cumulative returns over the research period, 

compared with the expected return from our model. The following figure illustrates the 

cumulative returns from Oslo-10 and expected returns using the Carhart model with HML as 

value factor. 
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Figure 13: Cumulative continuously compounded returns – Expected Return and Oslo-10 

Descriptive statistics for monthly data can be found in Appendix D. The returns are transformed into individual 

portfolios, starting at 100. Source: Own illustration with data retrieved from Datastream (2019) 

 

The abnormal returns are not compelling early on, until around late 2005. At this point, abnormal 

returns are clearly building up a positive difference between expected return and Oslo-10, 

reaching its first peak when the financial crisis approaches in late 2007. From 2008 until the 

beginning of 2012, there are almost no abnormal returns present – even negative returns as Oslo-

10 and expected return converge. From 2012 until the beginning of 2019 however, there is the 

same trend as before the financial crisis – Oslo-10 yield strong abnormal yearly returns at an 

average of 6.99%.  

From the graph above, it can be indicated that Oslo-10 possess some cyclical attributes. In bull 

markets, when OSEBX increases over a period of time, Oslo-10 perform better than expected 

risk-adjusted returns. While in bear markets, when OSEBX fall over a period of time, Oslo-10 

experience a steeper fall. For instance, this is illustrated during the financial crisis, and also in 

the stock market correction in 2011.  

To summarize the first part of the analysis, we prove that Oslo-10 outperform OSEBX in 

absolute returns, significant at all levels. Further, when adjusting for risk using the CAPM, Oslo-

10 still yield statistically significant results at the promising 1% level. Applying the original 

Carhart model however, generate statistical significant results at the less assuring 10% level. 

Assessing risk-adjusted returns using the Sharpe ratio and Treynor index also yield less 

convincing results, with only Treynor being significantly different from OSEBX at 10% level. 
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There are signs of cyclical attributes in our results, which makes it interesting to look further 

into. An important part of the intention with our thesis is to look at whether dividend strategies 

are affected by interest rate cycles. Hence, we isolate different periods with decreasing and low 

interest rates and increasing interest rates, in the next section.   

 

5.5 Interest rate implications 

This part will go through the specific interest rate periods, illustrated in section 4.7. First, three 

periods of decreasing and low interest rates will be investigated, with the purpose to see whether 

there is an opposite trend to increasing interest rates. If dividend stocks overperform in times of 

decreasing and low interest rates, it could support our hypothesis that these stocks will 

underperform when interest rates increase, and revert back to fair value. Thereafter, the two most 

recent periods of increasing interest rates will be closely inspected, compared, and tested.  

 

5.5.1 Decreasing and low interest rates 

In this section, we test the performance of the Oslo-10 portfolio over the last periods of 

decreasing and low interest rates. One of the main assumptions regarding our hypothesis of 

underperformance when interest rates increase, is that there has been an overperformance in the 

previous period. Times of increasing rates are naturally preceded by times with decreasing or 

stable low rates. How dividend paying stocks perform in these periods is therefore interesting, 

since it could give some indications on how they will perform as rates rise again. 

We identify three periods of decreasing interest rates in our research period. These will be used 

as our starting point for the individual periods, together with the following low rate period. The 

specialized periods are as follows: 

 
       Table 15: Decreasing and low interest periods which will be examined 

Period Start End 

Trading 

Months 

1 01.12.2002 01.06.2005 30 

2 01.10.2008 01.10.2009 12 

3 01.12.2011 01.08.2018 80 

                                       Source: Own illustration  
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Absolute returns in those periods are illustrated in the following three graphs. We compare 

continuously compounded returns from four portfolios; Oslo-10, OSEBX, an All-div portfolio – 

a portfolio of all last year’s dividend paying firms, and a Non-div portfolio – a portfolio of all of 

last year’s non-dividend payers, explained in section 4.7. In all three periods it is worth noticing 

that the OSEBX have increased. Especially the first and last period were strong bull markets.  

  

 
Figure 14: Cumulative continuously compounded absolute returns - Period 1 

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data 

retrieved from Datastream (2019) 

 

The first period incorporates the interest rate decline from late 2002 until April 2004, plus a 

stable low interest rate period, at 1.75%, until July 2005. Both Oslo-10 and the All-div portfolio 

have higher returns than OSEBX and the Non-div portfolio. Oslo-10 generated a 133% 

cumulative absolute return over the period, compared to a 105% return for OSEBX. All-div and 

Non-div generated a 134% and 100% return, respectively. Also worth mentioning, is that All-

div and Non-div have approximately the same return until July 2004, where interest rates 

stabilize at a low level. I.e. the returns of dividend-paying firms seemingly start to differ first 

when interest rates have been stable at a low level for a few months.  
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Figure 15: Cumulative continuously compounded absolute returns - Period 2 

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data 

retrieved from Datastream (2019) 

 

In the second period, interest rates fell from 5.75% to 1.25% over a 10-month period. Absolute 

returns are illustrated in the figure above. It is interesting that also here, non-dividend paying 

firms underperform compared to both the index and the two dividend strategies. As in the 

previous period, Oslo-10 and the All-div portfolios yield the highest absolute returns over the 

period, with a 5.24% and 17.21% cumulative absolute return. Here, we also see the superior 

returns from Oslo-10 first happening late in the period. Interest rates have decreased over a 

longer period and are very low measured in a historical perspective, below inflation. However, 

this is a period where the financial crisis strongly affects the result. At the bottom of the stock 

market crash, March 2009, Oslo-10 was the worst performing portfolio together with the Non-

div portfolio, with a 3.35% and -4.71 cumulative absolute return. This could be due to the often 

riskier stocks included in those portfolios.  
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Figure 16: Cumulative continuously compounded absolute returns - Period 3 

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data 

retrieved from Datastream (2019) 

 

The third, and most recent, period incorporates by far the longest period of decreasing and low 

interest rates, in addition to the lowest interest rate levels. In turn, we find the strongest evidence 

of overperformance of the dividend strategies in absolute returns. At the same time, the Non-

dividend portfolio displays a clear underperformance, generating a 101% cumulative return. 

Interestingly though, the Non-dividend portfolio provide almost equal absolute returns to Oslo-

10 and All-div until the beginning of 2015, where both the dividend strategies accelerate. In 

2015, the Norwegian key interest rate fell to a – at that point – historical low level of 1.25%. 

Another interesting observation is that the OSEBX perform the worst of all portfolios during 

almost the whole period, up to the last year, with a total cumulative return of 140% over the 

period. Oslo-10 performed the best with a 237% return, while All-div generated a 175% return.  

There is an interesting trend that all the portfolios perform quite similarly for a long time, and 

that the differences in absolute cumulative returns first start to expose at the final half or third 

part of the periods. It also supports our theory that investors change their behavior when interest 

rates fall, and stops providing a positive risk-free real return. However, there are some 

differences in what kind of stocks, and thus also the risk, each portfolio consist of.  

To adjust for risk, we investigate the expected returns generated from our Carhart model for the 

respective periods. These are presented in the tables underneath, showing less clear trends 
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compared to the absolute results. The t-values are low for all three periods, mostly due to short 

time periods and small differences in the returns. 

Table 16: Descriptive statistics for monthly abnormal returns - period 1, 2 and 3 

 

In the first period, between 01.12.2002 and 01.06.2005, we 

experience a negative average return of -0.23%. This means that 

the Oslo-10 portfolio, after adjusting for the four different risk 

factors included in our Carhart model, underperform compared 

to the benchmark index, OSEBX. The results are not significant           

at any reasonable level.  

 

In the aftermath of the financial crisis, Oslo-10 strongly 

underperformed after adjusting for risk with a monthly 

abnormal average return of -1.42%, between 01.09.2008 and 

01.07.2009. The results are not significant, given the high 

volatility in this period.  

 

In the recent period however, lasting from 01.12.2011 until 

01.06.2018, the abnormal returns from Oslo-10 are positive at 

an monthly average of 0.39%. The results are still not significant 

at any reasonable level. Nonetheless, there has been a clear 

overperformance from Oslo-10 in this period.  

 

In summary, the analysis of decreasing and low interest rate periods give ambiguous results. 

Based on absolute returns, a high dividend yield strategy like the Oslo-10 portfolio proves to be 

highly attractive. Therefore, we can indicate that these stocks might be inflated in this interest 

rate environment. As investment strategies adjusted for risk however, there is no clear pattern of 

returns. These results are hard to generalize, and rather serve as indicators. Nonetheless, they 

give a better understanding of when the interest rate effects could be expected to affect Oslo-10 

and other dividend strategies. The positive absolute returns imply an interesting foundation, 

before analysing periods of increasing interest rates in the upcoming sections. 

Period 1 

Average -0.23% 

Standard Deviation 2.85% 

t-value -0.45 

Max 6.78% 

Min -5.60% 

Period 2 

Average -1.42% 

Standard Deviation 5.90% 

t-value -0.83 

Max 6.73% 

Min -13.79% 

  

Period 3 

Average 0.39% 

Standard Deviation 2.84% 

t-value 1.23 

Max 5.49% 

Min -6.65% 

Source: Own illustration  
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5.5.2 Increasing interest rates - Period I 

From July 2005 to July 2008, the Norwegian key interest rate increased from 1.75%, to a high 

of 5.75%. The economy was booming in this period – a period which culminated in a financial 

crisis. The Oslo-10 portfolio had the highest weight of stocks from the financial sector over this 

period, at an average of 25%. The biggest difference between Oslo-10 and OSEBX in this period 

was the amount of technology stocks. Oslo-10 on average only included less than 5% while 

OSEBX had an average of 22.57%. Considering the economic environment over this period, this 

makes sense, as most tech companies were growth companies that typically do not pay dividends. 

The absolute returns from Oslo-10 and comparable portfolios are presented as follows.  

 

 
Figure 17: Cumulative continuously compounded absolute returns - Period I 

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data retrieved 

from Datastream (2019)   

 

The figure illustrates how Oslo-10, OSEBX, All-div, and Non-div investment strategies 

performed during this term. Notably, non-dividend payers perform better than all the other 

portfolios during this 38 month period with strongly increasing interest rates. Interestingly, this 

portfolio was the worst performer for all three periods with decreasing and low rates, and is also 

by far the worst performer over the whole research period. Unusually, Oslo-10 has also been 

outperformed by the OSEBX which yielded a total return of 44% over the whole period. In 

comparison, Oslo-10 only realized a return of 22% – accordingly with our expectations. It should 

be noted however, that Oslo-10 performed better than OSEBX up to the last six months of the 
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period. The results of the non-dividend portfolio and the all-dividend portfolio also support our 

hypothesis that dividend paying stocks underperform in times of increasing interest rates. Non-

dividend stocks have performed best out of all these portfolios, with an overall performance of 

70%, while the all-dividend portfolio only obtained a return of 13%. 

To compare risk-adjusted returns, we first calculate the Sharpe ratio and Treynor index of the 

Oslo-10 portfolio and the OSEBX. As shown below, Oslo-10 has been extensively outperformed 

by OSEBX, as the absolute returns would suggest. The isolated risk-adjusted returns, particularly 

the Sharpe ratio, are not poor over the period by themselves. However, it is clearly an inferior 

investment compared to other alternatives in the market. 

Sharpe ratio  Treynor Index 

Oslo-10 OSEBX  Oslo-10 OSEBX 

1.21 4.76  0.09 0.30 

 

When adjusting for risk using the Carhart four-factor model, we yield the abnormal returns stated 

in Table 17. At first, we obtain a period of negative abnormal returns early in the period. From 

late 2005 however, we can see strong positive abnormal returns until April 2007. In the last part 

of the period, there are strong negative abnormal returns in our portfolio. Overall, adjusting for 

risk using the Carhart model on a monthly basis, we identify a continuously compounded 

negative abnormal return of -12.17% from Oslo-10 over the specific period. The quarterly 

average risk-adjusted abnormal return was -0.29%. In comparison, if not accounting for the risk 

factors, a raw comparison between Oslo-10 and the OSEBX gives slightly more negative results 

with a quarterly average return of -0.34%. The zero-investment DIV factor is also introduced 

here to compare how a portfolio of all the expected dividend paying companies performed 

against all the expected non-dividend paying companies in OSEBX. The dividend paying stocks 

performed on a quarterly average -1.16% worse than non-dividend paying stocks each quarter, 

during this period. Especially during the first year, the non-dividend paying firms perform way 

better.  
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Table 17: Quarterly abnormal- and excess absolute returns, and DIV premiums – Period I 

Average return 

Abnormal returns 

(Oslo-10 – Expected 

risk adjusted returns) 

Excess absolute return 

(Oslo-10 – OSEBX) 

DIV factor (All-

div – Non-div) 

Q3 2005 -2.57% -0.37% -6.38% 

Q4 2005 3.04% 1.73% -2.33% 

Q1 2006 2.07% 1.40% -2.50% 

Q2 2006 -1.45% -1.44% -0.20% 

Q3 2006 0.58% 2.59% 1.87% 

Q4 2006 3.39% 0.68% 1.67% 

Q1 2007 0.44% 1.55% 0.11% 

Q2 2007 -1.06% -2.19% -2.55% 

Q3 2007 -1.84% -2.41% -1.39% 

Q4 2007 -0.88% -1.57% 1.13% 

Q1 2008 -0.46% -0.20% -1.08% 

Q2 2008* -4.72% -3.86% -2.31% 

Average -0.29% -0.34% -1.16% 

* includes July 2008. Source: Own illustration with data retrieved from Datastream (2019) 

 

 

 

  

 

 

The abnormal results are not significantly different from 0 with a t-value of only -0,70. Still, we 

observe a trend where dividend paying companies underperform, with the Non-dividend 

portfolio and OSEBX outperforming the All-div portfolio and Oslo-10. Therefore, the results 

over this period support our belief that dividend yield strategies might underperform as interest 

rates increase. Especially the staggering difference between the Sharpe ratios, plus the negative 

abnormal returns. The results are not large enough to statistically conclude the underperformance 

– presumably due to the sample being too small.  

 

 

There are small quarterly abnormal returns, over a short period of time. However, we test if the 

abnormal results are significant. Using monthly abnormal returns, monthly standard deviation 

and t-value based on our 38 observations. 

 

Abnormal monthly returns  

Average  -0.33% 

Standard deviation 2.87% 

t-value  -0.70 
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5.5.3 Increasing interest rates - Period II 

The second period with increasing rates we have studied, is the period between August 2009 and 

September 2011. Interest rates in this period increased from 1.25% to 2.25% – historically 

speaking a small change, but in the low interest rate environment which was created in the 

previous year, a meaningful increase. The Oslo-10 portfolio was heavily dominated by the 

energy sector in this period, accounting for more than 40% of the portfolio in both 2010 and 

2011. The absolute returns over the two-year period were as follows from Figure 18.  

 

 
Figure 18: Cumulative continuously compounded absolute returns - Period II 

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data retrieved 

from Datastream (2019) 

 

Contrary to the previous period of rising interest rates, the All-div portfolio perform the best, 

while the Non-div portfolio perform the worst, with a 35.43% and -0.25% cumulative return. 

The Oslo-10 occasionaly outperform the OSEBX, though yielding similar returns over the whole 

period in total, 23.80% and 24.43%.   

We apply the Sharpe ratio and Treynor index to calculate risk-adjusted returns. Again, we find 

the Sharpe ratio of the OSEBX to be higher, though just marginally. An equal Treynor value also 

indicate there is merely any difference in risk-adjusted returns. As the absolute returns are very 

similar, this indicates that the risk profile of the Oslo-10 is much like the market. 

Sharpe ratio  Treynor Index 

Oslo-10 OSEBX  Oslo-10 OSEBX 

2.35 2.57  0.17 0.17 
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Further, we adjust for multiple risk factors, using the Carhart four-factor model. Oslo-10 follow 

approximately expected returns for the first four quarters, i.e. yielding no abnormal returns. In 

late 2010 and early 2011, Oslo-10 yield quite extensive abnormal returns. Interestingly, this 

coincides with the interest rise reaching a plateau, where interest rates have yet to exceed 

inflation. However, as the last hike of the rise is implemented toward the end of the period, the 

abnormal returns turn negative. As shown below, we find a quarterly average abnormal return 

of 0.53%. The excess absolute return of the market was also positive with a quarterly average of 

0.21%. Finally, we see a strong quarterly dividend factor premium of average 1.79%. The results 

for the second period stand in contradiction to the first period, where all the dividend portfolios 

generated negative returns.  

 

Table 18: Quarterly abnormal- and excess absolute returns, and DIV premiums – Period II 

Average return 

Abnormal returns 

(Oslo-10 – Expected 

risk adjusted returns) 

Excess absolute return 

(Oslo-10 – OSEBX) 

DIV factor (All-

div – Non-div) 

Q3 2009* 0.02% 4.11% -0.09% 

Q4 2009 0.46% -1.04% 2.62% 

Q1 2010 0.32% -0.01% 5.18% 

Q2 2010 -0.38% -0.13% 0.79% 

Q3 2010 2.76% 0.85% -1.54% 

Q4 2010 2.91% 1.96% 1.88% 

Q1 2011 -0.79% -1.11% 2.27% 

Q2 2011 -1.45% -1.93% 0.96% 

Q3 2011 0.97% -0.83% 4.05% 

Average 0.53% 0.21% 1.79% 

*Excluded July 2009. Source: Own illustration with data retrieved from Datastream (2019) 

 

As in the first period, there are small quarterly abnormal returns. However, we still test if the 

results are significant. We use monthly abnormal returns, monthly standard deviation and t-value 

based on 26 observations.  

 

 

 

 

 

 Abnormal monthly returns 

Average 0.55% 

Standard deviation 3.22% 

t-value 0.88 
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With a t-value of 0.88, the abnormal returns are not statistically significant different from 0 at 

any reasonable level.  

The results over this period serve as much less support for our theory, as the Oslo-10 is able to 

produce positive abnormal returns. A smaller effect could be due to the interest rate increase 

being considerably less extensive than the previous period. It is one year shorter, and most 

importantly, the total increase in the interest rate is only 1% compared to 5%. Despite a lower 

effect however, the results of this period do not totally neglect our theory, but rather modifies it. 

The Oslo-10 portfolio does not underperform against the OSEBX, but it neither outperforms it. 

As the absolute returns of the portfolio in general has heavily outperformed the index, equal 

returns over this period could suggest that the Oslo-10 has at least been slowed down by the 

increasing interest rates. 

The results we have seen so far, are not coherent. We see indications supporting our hypothesis 

based on absolute returns and Sharpe ratios. However, adjusting for risk factors, the results are 

highly inconsistent. Therefore, we wish to further investigate underlying drivers of the portfolio 

returns. The next section will attempt to identify reasons for why the Oslo-10 portfolio has 

generated superior total returns over the research period, compared to the OSEBX. 

 

5.6 Explanatory factors of the results 

We have experienced large differences in returns, especially in the period leading up to the 

financial crisis in 2008, and in the aftermath of the crisis. To try to explain why Oslo-10 have 

performed better overall compared to the benchmark index, a last analysis of possible reasons 

will be conducted. First, we compare the Oslo-10 strategy with two other dividend strategies and 

a non-dividend strategy. Second, we analyse the value drivers of Oslo-10 – i.e. which sectors 

have been responsible for the value creation. We differentiate between two periods, before and 

after 2008, a common approach for testing low and high interest environments. Additionally, it 

exclude the main effects of the financial crisis. Third, an overreaction hypothesis is tested, to see 

if an overperformance can be connected to an underperformance in the previous period. 
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5.6.1 Different dividend strategies 

In this section, we compare Oslo-10 to other dividend strategies – more specifically an Oslo-5 

portfolio, including the five highest yielding stocks of the OSEBX, and an All-div portfolio, 

including all-dividend paying stocks in OSEBX. For comparison we also compare with a Non-

div portfolio, plus the OSEBX itself. The purpose of this analysis is to see if the five highest 

yielding stocks, which also often are the ones with highest risk, included in Oslo-10 have been 

the value drivers, especially in bull markets. The returns of these portfolios are illustrated in 

Figure 19. 

A highly interesting relationship, is the development of Oslo-10 and Oslo-5 prior and after the 

financial crisis. Until 2009, the returns of these portfolios are highly correlated. However, in the 

following years throughout 2018, Oslo-10 clearly outperforms Oslo-5. The only difference 

between these two, is that the Oslo-10 portfolio also includes the 6th to 10th highest yielding 

stocks every year. Consequently Oslo-5 have twice the weight of Oslo-10 in the 1th to 5th highest 

yielding stocks. I.e. much of the staggering returns created by the portfolio must be credited these 

five stocks (6th to 10th highest yielding). Analysing the data, we can identify the contributors of 

this development to individual firms. Especially two stocks – Aker and SalMar – nearly doubled 

in 2016. Being the 6th and 8th highest yielding stocks of the OSEBX however, they were omitted 

by the Oslo-5 portfolio. Including ten stocks therefore proves to not only improve diversification, 

but also yield higher returns over our research period. However, this is mostly due to the strong 

effect of single stocks, which makes the results difficult to generalise for the strategy.  
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Figure 19: Cumulative continuously compounded returns from five different portfolios   

The returns are transformed into individual portfolios, starting at 100. Source: Own illustration with data retrieved 

from Datastream (2019) 

 

Another interesting observation, is comparing the All-div and Non-div portfolios. The Non-div 

portfolio is the only portfolio yielding approximately no returns over the whole period. Thus, 

dividend paying stocks in general is clearly superior. Further, since Oslo-10 outperform the All-

div portfolio, it indicates that high dividend yield is more important than the fact that they are 

paying dividends in general. In other words, the performance of Oslo-10 is not merely due to the 

stocks paying dividend, but rather the selection of the highest yielding ones. Therefore, based on 

the strategies we have tested in our research period, the Dogs of the Dow seem to be the optimal 

investment strategy based on dividends. 

 

5.6.2 Value driving sectors 

Our research has detected that Oslo-10 outperform the OSEBX index in the time period between 

2002 and 2019 – particularly regarding absolute returns, and also to a lesser degree on risk-

adjusted performance. To better understand why, this section identifies which sectors have been 

the key value drivers in Oslo-10, compared to the equal weighted OSEBX. The purpose of doing 

this analysis is to uncover whether the superior returns generated by Oslo-10 are due to certain 
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sectors being more represented in the portfolio compared to the index, or the strategy´s ability to 

pick the right value stocks within sectors.  

We separate the data into two periods as explained in section 4.8; before the financial crisis, from 

01.01.2002 until 01.01.2008, and after the financial crisis, from 01.01.2009 until 01.01.2019. An 

overview of the sector definitions on Oslo Børs are included in Appendix A. 

To identify the value drivers, we analyse how each sector have contributed to the total value 

creation in both Oslo-10 and OSEBX. We do this by looking at each company’s performance in 

the period they are represented in one of the two portfolios, and mark that performance to the 

sector which the stock belongs. Each time the portfolio is rebalanced on 01.01.20xx, each stock 

is re-weighted to contain an equal portion of the total portfolio value, set at 100 in each period. 

This excludes the effect caused by cumulative compounded returns. Hence, when Oslo-10 is 

rebalanced, each stock obtains a value of 10% of 100. Each stock in OSEBX obtain the weight 

of 100, divided by the total number of companies in OSEBX at that time. Therefore, each stock 

in OSEBX naturally get a much lower weight than the stocks included in Oslo-10.  

The first period we investigate is from 01.01.2002 until 01.01.2008, before the effects of the 

financial crisis hit the markets. The three biggest sectors represented in OSEBX during this 

period were industrials, technology, and energy, averaging 60.01% of OSEBX. Oslo-10 had the 

highest concentration of financials, industrials and materials, averaging 61.67% of Oslo-10. 

Even though those sectors were the largest, some of the smaller sectors were often the ones 

contributing the highest returns. Energy for example, which on average had a weight of 8.33% 

in Oslo-10, was responsible for 22.13% of the value created in the period. The average return of 

each energy company of Oslo-10 was a remarkable 78.25%.  

The three sectors with highest contribution to Oslo-10, financials, industrials and energy, 

accounted for approximately 76% of the total value created in Oslo-10, between 2002 and the 

end of 2007. Interestingly, those companies only make up for 55.0% of the total weight of the 

portfolio. In comparison, those three sectors represent far less of the weight in OSEBX with 

34.14%. However, those three sectors still account for 62.27% of the value created in OSEBX 

during this specified period. Hence, Oslo-10 had an overweight of the sectors that performed 

best, compared to OSEBX. In addition, the portfolio also consisted of some of the best 

performing companies in sectors with lower weights; namely, energy and real estate.  
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Table 19: Value drivers measured by sector in Oslo-10 and OSEBX – 2002 to 2008  

 Oslo-10  OSEBX 

Industry 

Average 

% of each 

year’s 

portfolio 

Average 

return per 

company in 

sector  

Average 

% of each 

year´s 

portfolio 

Average 

return per 

company in 

sector 

Financial 25.00% 35.78%  9.07% 38.44% 

Industrials 21.67% 31.50%  20.27% 36.51% 

Materials 15.00% 18.21%  4.80% 18.12% 

Consumer discretionary 13.33% 13.48%  8.00% 27.42% 

Technology 8.33% 17.74%  25.07% 17.57% 

Energy 8.33% 78.25%  14.67% 34.05% 

Utilities 3.33% 13.47%  2.40% 24.29% 

Consumer staples 1.67% -21.28%  7.20% 14.69% 

Communication 1.67% -15.15%  1.60% 30.21% 

Real estate 1.67% 79.76%  2.67% 17.99% 

Health care 0% 0%  4.27% -1.31% 

Data from the period between 01.01.2002 - 01.01.2008. Source: Own illustration with data retrieved from 

Datastream (2019) 

 

Shown in the table above, OSEBX has a high weight of technology companies, accounting for 

on average 25.07% of the index. This sector have in total been among the worst performing ones 

in the period, with an average yearly return of 17.57%. The clear mismatch in the weight the two 

portfolios gives to technology, explain some of the higher returns from Oslo-10 compared to 

OSEBX in this period – as Oslo-10 is clearly less exposed to the sector.  

Analysing the value created per sector allows us to isolate which sectors have been responsible 

for the increase in value of both portfolios. However, the following Figure 20 should be viewed 

in context with Table 19 above – the average portfolio weights. A strong contribution does not 

necessarily add much analytical value if the sector weight is also high. For example materials, 

an important contributor to Oslo-10, has a proportional difference in weight and total value added 

compared to OSEBX. Hence, the three times larger value creation in Oslo-10 in relation to 

OSEBX does not give any analytical answers.  

Notably, the total value creation in Oslo-10 have been 177, compared to 157 in OSEBX. Hence, 

the Oslo-10 would post a higher average than the OSEBX.  
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Figure 20: Total value creation in Oslo-10 and OSEBX by sector - 2002 to 2008 

Source: Own illustration with data retrieved from Datastream (2019) 

 

The differences in total value creation per sector reveal some differences. Figure 20 highlight 

how important financials was as a value driver in Oslo-10, leading up to the financial crisis in 

2008. The Oslo-10 portfolio had a high weight of 25% of the portfolio in financials, compared 

to OSEBX’s average weight of 9.07%. This could to some extent be explained by the fact that 

companies in the financial sector historically have been high and stable dividend payers. 

It is mainly the returns and weights from the energy and financials sectors which are responsible 

for the higher returns from Oslo-10 in this period. More precisely, higher weights in financials, 

in addition to the attribute of the strategy to select the top performing energy companies, has 

been the excess value drivers over this period – a period where Oslo-10 has created substantial 

higher value than OSEBX. 

The second period which will be examined, is the low interest period which was a result after 

the financial crisis; 01.01.2009 until 01.01.2019. A period known for being a bull market, with 

the lowest interest rates the modern financial markets have ever experienced. In addition, it is 

worth mentioning that this is the period where the Norwegian salmon industry started to escalate. 

However, the number of salmon companies included in OSEBX have stayed relatively stable 

over this period at approximately 7-8 companies per year. Manual checks also confirm that our 

portfolios are not tilted more towards the industry, as it increases in value. Nonetheless, it could 

explain much of the value created in this period. Consumer staples, which is the sector including 

salmon companies, has been the biggest value contributor in both OSEBX and Oslo-10.  
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Table 20: Value drivers measured by sector in Oslo-10 and OSEBX - 2009 to 2019 

 Oslo-10  OSEBX 

Industry 

Average 

% of each 

year’s 

portfolio 

Average 

return per 

company in 

sector  

Average 

% of each 

year’s 

portfolio 

Average 

return per 

company in 

sector 

Energy 25.00% 9.33%  20.17% 9.66% 

Industrials 20.00% 18.09%  22.07% 6.19% 

Consumer staples 16.00% 28.38%  13.79% 39.33% 

Financials 12.00% 26.49%  10.52% 16.29% 

Consumer discretionary 8.00% 12.02%  7.24% 16.89% 

Technology 6.00% 14.64%  7.24% 20.28% 

Utilities 5.00% 42.96%  1.21% 18.36% 

Communication 3.00% 70.51%  1.90% 23.88% 

Real estate 2.00% 35.05%  4.14% 11.32% 

Materials 2.00% 21.80%  6.03% 1.70% 

Health care 1.00% 13.64%  5.69% 19.42% 

Data from the period between 01.01.2009 - 01.01.2019. Source: Own illustration with data retrieved from 

Datastream (2019)  

 

Both industrials and financials have also been important sectors for Oslo-10. Here the highest 

yielding assets included in our portfolio have clearly outperformed the average stock in the sector 

– 18.09% to 6.19% and 26.49% to 16.29%. Oslo-10 and OSEBX have almost the same weights 

in those sectors, but the value contribution to Oslo-10 are more than twice of what OSEBX 

experiences.  

Energy were one of the main contributors to Oslo-10 in the first period, with an average return 

per company included in Oslo-10 of 78.25% per year, in a period where the oil price went from 

USD 28 per barrel to USD 110. However, in the second period it has been accountable for 25% 

of the portfolio, but have had an average return of only 9.33% and 9.66% for companies in Oslo-

10 and OSEBX. Bernanke & Kuttner (2005) found the energy sector to be one of only two sectors 

which were not affected by monetary policy. This is in line with our findings, where the 

differences between the two periods can be largely attributed to the oil-price fluctuations, rather 

than the interest rate levels.  

The next graph illustrates the value created per sector. The calculations are done in the same 

manner as Figure 20 in the previous period, explained in the beginning of this section 5.6.2. 

Oslo-10 have a total value creation in the period of 210, compared to 168 for OSEBX.  
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Figure 21: Total value creation in Oslo-10 and OSEBX by sector - 2009 to 2019 

Source: Own illustration with data retrieved from Datastream (2019) 

 

After the financial crisis, many of the financial firms fall out of Oslo-10 – the concentration fall 

from an average of 25.0% before the financial crisis, to an average of 12.0% in the period after. 

As a consequence, the main value driver before the financial crisis, responsible for 30.36% of 

the value created, were now only responsible for 14.75% of the value created in Oslo-10. Another 

striking difference is that the prior three main value driving sectors – financials, industrials and 

energy – have a clearly reduced impact. They account for in total 57.0% (55.0% last period) of 

the companies in the portfolio, but are only responsible for approximately 41% (76% last period) 

of the value created in Oslo-10 between 2009 and the beginning of 2019. 

In the second period, Oslo-10 have a higher weight in the consumer staples sector compared to 

OSEBX, yet a quite substantial lower average return per company, at 28.38% and 39.33%. 

Salmon companies have been regular dividend payers after the financial crisis, but due to their 

high stock price increase from year to year, the dividend yields at year end are often not high 

enough for qualifying them for Oslo-10. Hence, Oslo-10 exclude some of the most profitable 

companies from the consumer staples sector in this period. 

As mentioned in section 2.4.2, OppenheimerFunds suggest cyclical sectors outperform defensive 

sectors when interest rates are rising. In the pre-recession period, we observe that the cyclical 

sectors, financials, industrials and materials, are strong drivers of the portfolio while the 

defensive sectors, consumer staples and communication, contribute with a negative return. In the 

post-recession period where rates are falling however, we see signs of the opposite behaviour. 

Defensive sectors, such as communication and utilities, have a considerably higher average 
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contribution than cyclical sectors, such as industrials and technology. Another way to indicate 

the presence of cyclicality is comparing the consumer sectors which are distinguished based on 

their sensitivity to economic cycles – consumer staples being defensive and consumer 

discretionary being cyclical. Evidently, the average contribution by staples was lower than 

discretionary as interest rates were increasing prior to the recession. However, as rates were 

decreasing, staples outperformed discretionary and was even the strongest total contributor of 

the portfolio. This strongly suggests that our portfolio is cyclical, as we have also previously 

visualised.  

In summary, there is no clear indication of a specific sector driving the Oslo-10 throughout our 

research period. For instance, energy is the main driver prior to the financial crisis, while not 

having a specific effect after. After the crisis however, financials and industrials drive the 

superior return of the portfolio, while they were yielding lower returns on average compared to 

the index before. Therefore, it is hard to generalise the results. Mainly because the superior 

returns of the portfolio cannot be credited to specific sectors throughout the research period. 

Rather it is a combination of higher weights in the best performing sectors and individual stock 

selection.  

 

5.6.3 Overreaction hypothesis 

We have so far presented the results pre- and post-risk adjustments, calculated abnormal returns, 

isolated interest rate effects, and analysed which companies drive both Oslo-10 and OSEBX. 

Lastly, we test whether a behavioural finance anomaly is present in our investment strategy, 

namely the overreaction hypothesis. This test could highlight if the high dividend yield strategy 

is driven by the fact that stocks have underperformed in the previous period. Hence, the value 

creation in Oslo-10 would possibly be a winner-loser phenomenon, rather than a yield effect, 

which is suggested by Domian et al. (1998).  

The following Figure 22, illustrates the returns from the Pre Oslo-10 portfolio – the returns from 

next year’s Oslo-10 portfolio over the current year, explained in section 4.8 – compared to the 

regular Oslo-10 portfolio and the OSEBX. If assuming the overreaction hypothesis, we expect 

Pre Oslo-10 to underperform against OSEBX, due to the winner-loser effect. Consequently, it 

should also distinctively underperform against the Oslo-10. 
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Figure 22: Cumulative continuously compounded returns - including Pre Oslo-10 

Source: Own illustration with data retrieved from Datastream (2019) 

 

Evidently, we see that the Pre Oslo-10 portfolio has strongly underperformed against Oslo-10. 

Especially following the financial crisis, the gap grows rapidly. Notably, the two portfolios were 

more or less equally valued at the bottom level following the recession. The difference in total 

absolute return over the whole period is 806% for Oslo-10, to 447% for Pre Oslo-10. Compared 

to the index, Pre Oslo-10 has yielded more similar results, with OSEBX yielding total returns of 

379%. Based on the distinctive returns of Pre Oslo-10 and Oslo-10, the overreaction hypothesis 

is seemingly present in our dividend yield strategy. However, with Pre Oslo-10 beating OSEBX, 

we cannot suggest the returns of the Oslo-10 is a winner-loser effect, as the stocks included in 

Oslo-10 are not actually “losers”.
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6. Discussion  

This chapter discusses the impact of our study, while highlighting its limitations. The section 

starts by summarizing the results of our analysis conducted to answer our hypotheses, and 

explain whether these can be confirmed. We also examine the characteristics and flaws of the 

Oslo-10 portfolio, which we believe might have impacted the results, and compare it to previous 

research. Further, a criticism of the study is conducted, before we conclude the chapter with 

suggestions for future research on the subject.  

 

6.1 Discussion of results  

Our first hypothesis states that the Oslo-10 portfolio will outperform OSEBX in terms of both 

absolute and risk-adjusted returns. The results leave no doubt that the portfolio decisively beat 

the index, when ignoring risk. Despite reasonably good results also after adjusting for risk, we 

were not able to strongly statistically conclude that Oslo-10 have yielded abnormal returns. 

Hence, only a part of the first hypothesis can be confidently confirmed. 

The most apparent cause of why we cannot confirm our first hypothesis, is the risk profile of the 

Oslo-10 strategy. Simply by viewing Figure 10, which compare the absolute returns of Oslo 10 

and OSEBX, reveals its variability. In the booming years preceding the financial crisis, the 

portfolio grew to a nearly double value compared to the index. At the low point following the 

recession however, this gap had diminished to more or less the same value. In the recent years 

with the market again booming, we see the gap rapidly growing. Following this notion, it could 

be asked whether the staggering absolute performance is simply due to the markets rising, and 

the observed cyclicality of the portfolio, accelerating returns. The Oslo-10 portfolio seemingly 

does not outperform the OSEBX when markets are stable, and clearly underperforms in bear 

markets. Hence, we suggest the success of our portfolio is dependent on markets rising – i.e. 

possessing cyclical features. Interestingly, this contradicts the theory that dividend stocks 

possess defensive qualities which makes them perform well in falling markets, indicating that 

the top yielding dividend stocks possess different attributes compared to dividend stocks in 

general. 
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Throughout the thesis, we cast doubt over the efficient market hypothesis, arguing that it in 

reality does not hold. The majority of years with higher Sharpe ratios of Oslo-10 compared to 

OSEBX, and positive abnormal returns of the portfolio serve as support for the scepticism. 

However, as we were not able to statistically conclude at a lower significance level, we cannot 

fully dismiss the EMH. It is nonetheless hard to claim that capital markets are perfect following 

the analysis. 

Our second hypothesis suggests that the Oslo-10 portfolio would underperform as interest rates 

increase. The results of our analysis support this notion, despite not being statistically significant. 

Therefore, we cannot confirm the second hypothesis. Comparing the two periods of rising 

interest rates we have analysed, suggests that the effect of an interest increase not only depends 

on its presence, but perhaps more importantly to which extent. Whereas the two-year period of 

1% increase had little effect, the three-year period of 5% increase revealed large effects, where 

Oslo-10 underperformed against OSEBX. To achieve significant results nonetheless, we would 

need a much longer time horizon to capture more relevant periods – such as that of 2005 to 2008. 

However, with the available data in the Norwegian market, this was not possible. Therefore, such 

an analysis would most likely be more suitable in a market with long reaching historical data on 

both interest rates and indexes, such as the US. 

The analysis of our strategy in a low-interest environment demonstrated perhaps even more 

interesting results. There is a theoretical belief that a dividend yield strategy is attractive as a 

substitute for risk-free investments in times of low interest rates – based on rates being lower 

than inflation, yielding negative real returns. Our results support this notion, as Oslo-10 

outperformed the index in all periods where interest rates were decreasing and low. The optimal 

environment for dividend yield strategies such as the Dogs of the Dow, appear to be when real 

risk-free interest rates turn negative. As rates are currently increasing in the Norwegian market, 

we believe the desired cut-off for investing in the Oslo-10 portfolio is the point where rates again 

exceed inflation. 

The Dogs of the Dow strategy has been implemented in several markets, yielding varying results. 

Several similarities from previous research are found in our thesis. First, a number of studies find 

the strategy to produce exceptional returns, but struggle to obtain strong statistical significance. 

Second, Sahu (2001) finds evidence in India of outperformance in rising markets and 

underperformance in normal or falling markets. Differences from other research are also found,  
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such as Rinne & Vähämaa (2011) finding  strong evidence of the overreaction hypothesis in their 

returns, while the anomaly was not found in our data.  

 

6.2 Limitations 

Tax and transaction cost implications have not been considered in this analysis. These factors 

can both influence the realized returns of our strategy. When rebalancing the portfolio, not only 

new stocks have to be purchased – remaining stocks also need to be sold or purchased, based on 

their performance over the previous year, to regain an equally weighted portfolio. After-tax 

returns can also yield a different outcome than pre-tax. We chose to omit these factors as the 

expected effect would be marginal. Trading in the Norwegian market, a typical transaction cost 

is as low as 0.05%. In addition, investing in the equal weighted benchmark index, which we have 

used for comparison, also implies transaction costs. Regarding tax, capital gains and dividends 

are taxed equally for Norwegian investors. 

The generalizability of our study is another limitation. A classical conviction within finance 

theory is that historical performance does not guarantee future performance. The factors we have 

used in our Carhart four-factor model evidently varies over time, as shown in Figure 11. Hence, 

they have little value outside the time period for which they are measured, as they can only be 

assumed to be true for that period. The same notion goes for other markets. Our factors based on 

the Norwegian market and Norwegian stocks, cannot be directly applied in another country. 

Nonetheless, the impact of the factors serve as indicators that can be considered in expectations 

for other markets and time periods. 

Calculations of abnormal returns are highly dependent on the model that is used to estimate 

expected returns. How many – and which – factors included, can directly determine whether the 

null hypothesis can be rejected or not. We applied two different models, CAPM and the Carhart 

four-factor model. Whereas the abnormal returns calculated using CAPM were large enough to 

reject the null and conclude superior risk-adjusted returns at a 1% level, the returns from the 

Carhart model were only significant at a 10% level. Intuitively, we would assume more factors 

to better explain the returns. However, with an R2 of the Carhart model at 81%, we cannot claim 

the model to be perfect, and acknowledge the impact of unexplained factors. More complex 

models with additional factors could possibly better explain the returns of the portfolio, yielding 
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more accurate results. For instance Fama & French has established a 5-factor model, including 

profitability and investment factors (Fama & French, 2015). Human capital has also been 

introduced as a sixth factor (Roy & Shijin, 2018). If the variables do not add any uncaptured 

information however, including more factors does not necessarily imply a better model. 

Nevertheless, we believe the Carhart model to be the best in our analysis, and have thus based 

our analysis and conclusions on it. 

 

6.3 Further research 

Throughout the work of the study, several choices occur along the way. A few intriguing aspects 

must be disregarded, either due to the limited scope of the thesis or because it is not directly 

relevant for our research question. A few of these aspects opens up for further research. As the 

Dogs of the Dow strategy is thoroughly studied, we focus on interest rate implications. 

An interesting expansion of our study could be to compare the different interest rate periods to 

other markets. The sample for this analysis in Norway was too small to obtain significant and 

generalizable results. Thus, by including more markets, the number of specific interest rate 

periods could be multiplied, giving a significantly large data set. Additionally, if a common trend 

was found, the results would be more likely to be applicable in other countries outside the 

research.  

Inflation is a key factor in our beliefs of the DoD performance with low interest rates, as it creates 

the negative real yield. This factor could be more emphasised in explaining whether the interest 

rate impact can be broken down to whether rates are above or below inflation. I.e. whether 

dividend strategies simply overperform when real interest yields are negative. 

With energy being the dominant sector on Oslo Børs, the oil price is a strong determinant of the 

exchange, illustrated in Appendix B. Thus, it is conceivable that movements in this commodity 

might have affected our research. Both the oil price’s direct impact on the DoD strategy, and 

how it moves in relation to interest rates could be studied. Another industry at Oslo Børs which 

is strongly affected by commodity prices is the salmon industry. The salmon price could 

therefore be thought to also have an impact, though to a lesser degree. 
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7. Conclusion 

Following a historical long-lasting period of low interest rates, even below inflation, dividend-

yield strategies has emerged as a popular alternative to risk-free investments. This led us to 

believe that such an investment strategy might have inflated dividend paying stocks. With 

interest rates expected to increase in the near future, we suspect the projection of these stocks to 

be unfavourable. Reports have supported the use of high-dividend yield strategies when interest 

rates are low, though not at an academic level. Regarding this strategy as rates are increasing, 

there is no previous research. In addition, there are no existing research on high dividend yield 

strategies in general for the Norwegian market. Therefore, this thesis aims at determining 

whether a dividend-yield strategy generate superior returns in the Norwegian market, whether 

this effect is more pronounced with low interest rates, and whether we can expect the strategy to 

underperform when rates are again raised.  

To answer these questions, a portfolio based on the Dogs of the Dow strategy, targeting high 

dividend yielding stocks, was formed. The portfolio, named Oslo-10, was measured against the 

Norwegian benchmark index, OSEBX, on an absolute- and risk-adjusted level. To examine 

whether Oslo-10 was able to produce statistically significant abnormal returns, the CAPM and 

Carhart four-factor model were applied to estimate expected returns. Further, to investigate the 

impact of interest rates, the research period between 2002 and 2019 was separated into specific 

interest rate periods. 

The absolute returns throughout the research period were quite staggering. Oslo-10 yielded an 

annual average return of 19.26%, compared to 13.48% of OSEBX – a 5.58% yearly 

outperformance. The outperformance in absolute returns was statistically significant, as low as 

the 0.1% level. Adjusting for risk, applying the Sharpe ratio and Treynor index, Oslo-10 

outperformed OSEBX in 12 out of 17 years. However, the Sharpe of the portfolio was not 

statistically significant different from the index. The Treynor of Oslo-10 on the other hand, was 

significantly different from OSEBX, though only at 10% level. 

Calculating abnormal returns, using the CAPM and Carhart four-factor model, produced 

incoherent results. Assuming the CAPM in estimating expected returns, Oslo-10 yielded 

abnormal returns significant at a 1% level. The Carhart model adds three new risk factors – a 



Conclusion   101 

____________________________________________________________________________ 

value-, size-, and momentum factor – to the CAPM, and should therefore better explain the 

returns of the portfolio. Therefore, the four-factor model has a higher importance in the final 

assessment of our study. Applying this model, Oslo-10 generated yearly average abnormal 

returns of 4.81%. The result was significant at the 10% level, which is insufficient to 

convincingly confirm our hypothesis. 

Analysing the isolated periods based on interest rates returned ambiguous outcome. Due to short 

and few periods, no significant results could be extracted on risk-adjusted returns. Therefore, the 

periods should rather be considered as indicators for similar circumstances. Nonetheless, in all 

three periods of decreasing and low interest rates, Oslo-10 outperformed OSEBX in absolute 

returns. In addition, a significant premium for dividend paying stocks in general, of 8.87%, was 

found after the financial crisis – where rates have been mostly low. Conversely, Oslo-10 

underperformed against OSEBX in the first, and longest, period of increasing interest rates. 

These findings support our beliefs regarding dividend stocks’ relationship with interest rates. A 

central aspect for these results were the time horizon, and the extent of the interest rate changes. 

All the strongest and most supportive evidence was found in periods where rates considerably 

changed over multiple years. 

Identifying the underlying drivers of Oslo-10 was also attempted. The portfolio was found to 

strongly outperform other dividend strategies, emphasising that its returns are due to the stocks 

being the highest dividend yielding companies, and not simply dividend-paying stocks in 

general. With Oslo-10 clearly outperforming Oslo-5 however, including ten stocks proved to 

improve performance compared to including only the five highest yielding stocks. Analysing the 

most important sectors in Oslo-10 with regard to value creation, the energy sector was identified 

as the most influential prior to the 2008 financial crisis, and consumer staples as the most 

influential after. However, the impact of specific sectors could not be generalised over time. I.e. 

the value creation of the portfolio was not due to including specific sectors, but rather a 

combination of higher weights in the best performing sectors, and optimal stock selection within 

sectors. Similarly to the market in general, Oslo-10 was found to profit from defensive sectors 

as rates were low, while profiting on cyclical sectors as rates were increasing. Last, the 

overreaction hypothesis, which has been found in previous studies of the Dogs of the Dow 

strategy, was tested for the returns of Oslo-10. The Pre Oslo-10 portfolio proved to outperform 

the OSEBX, indicating that the stocks included in Oslo-10 were in fact not previous “losers”. 
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Thus, we cannot suggest Oslo-10’s superior returns against the OSEBX are a result of the 

overreaction hypothesis. 

To conclude, a high dividend yield strategy has proven able to significantly outperform the 

Norwegian market. These returns however, come at the cost of higher risk. Thus, the strategy 

could be attractive for less risk averse investors. The strategy should nonetheless be carried out 

with care, regarding the economic environment. Despite not significantly supported, high 

dividend yielding stocks seemingly tend to perform better when interest rates are low, compared 

to periods of increasing interest rates. Therefore, a long position in this investment strategy is 

not recommended in the near future, as interest rates are expected to increase.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Bibliography   VII 

___________________________________________________________________________ 

8. Bibliography 

Alam, M., & Uddin, G. (2009). Relationship between Interest Rate and Stock Price: 

Empirical Evidence from Developed and Developing Countries. International Journal 

of Business and Management, 4(3), 43-51. 

Ammann, M., & Steiner, M. (2008). Risk Factors for the Swiss Stock Market. Swiss Journal 

of Economics and Statistics, 144, 1-35. 

Arnott, R. D. (2003). Dividends and the Three Dwarfs. Financial Analysts Journal, 4-6. 

Asness, C. S. (1994). Variables that explain stock returns: simulated and empirical evidence. 

Unpublished Ph.D. dissertation, Graduate School of Business, University of Chicago. 

Asness, C. S., & Arnott, R. D. (2003). Surprise! Higher Dividend = Higher Earnings Growth. 

Financial Analysts Journal, 70-87. 

Badrinath, S. G., Kale, J. R., & Ryan, H. E. (1996). Characteristics of Common Stock 

Holdings of insurance Companies. The Journal of risk and Insurance, 63(1), 49-76. 

Bae, S. C. (1990). Interest Rate Changes and Common Stock Returns of Financial Insitutions: 

Revisited. The Journal of Financial Research, 13(1), 71-79. 

Banz, R. W. (1981). The relationship between return and market value of common stocks. 

Journal of Financial Economics, 9(1), 3-18. 

Berk, J., & DeMarzo, P. (2017). Corporate Finance, 4th Edition, Global Edition. Essex: 

Pearson Education Limited. 

Bernanke, B. S., & Kuttner, K. (2005). What Explains the Stock Market's Reaction to Federal 

Reserve Policy? The Journal of Finance, 60(2), 1221-1257. 

Bhattacharya, S. (1979). Imperfect Information, Dividend Policy, and "The Bird in the Hand" 

Fallacy. The Bell Journal of Economics, 10(1), 259-270. 

Black, F. (1976). The Dividend Puzzle. The Journal of Portfolio Management, 2(2), 5-8. 

Black, F. (1992). Beta and Return. Journal of Portfolio Management, 74-84. 

Black, F., & Scholes, M. (1974). The Effects of Dividend Yield and Dividend Policy on 

Common Stock Prices and Returns. Journal of Financial Economics, 1(1), 1-22. 

Bodie, Z., Kane, A., & Marcus, A. J. (2013). Essentials of Investments, 9th Edition. McGraw 

Hill/Irwin. 

Bourgi, S. (2017, June 29). Dividends: An Inflation Hedge? Retrieved from Dividend.com: 

https://www.dividend.com/how-to-invest/dividends-an-inflation-hedge/ 

 



Bibliography   VIII 

___________________________________________________________________________ 

 

Brown, S. J., & Pope, P. F. (1995). Post-Earnings Announcement Drift? Lancaster 

University, 1-40. 

Buffet, W. (2008). Berkshire Hataway Inc. Shareholder Letters. Omaha : Berkshire Hataway. 

Carhart, M. M. (1997). On Persistence in Mutual Fund Performance. The Journal of Finance, 

52(1), 57-82. 

Chan, L. K., & Lakonishok, J. (2004). Value and Growth Investing: Review and Update. 

Financial Analysts Journal, 60(1), 71-86. 

Chan, L. K., Jegadeesh, N., & Lakonishok, J. (1995). Evaluating the performance of value 

versus glamour stocks The impact of selection bias. Journal of Financial Economics, 

38(3), 269-296. 

Chen, J. (2019, February 4). Dividend. Retrieved from Investopedia: 

https://www.investopedia.com/terms/d/dividend.asp 

Clarke, J., Jandik, T., & Mandelker, G. (2001). The Efficient Markets Hypothesis. 1-23. 

Clemens, M. (2013). Dividend investing performance and explanations: a practitioner 

perspective. International Journal of Managerial Finance, 9(3), 185-197. 

Cogneau, P., & Hübner, G. (2009). The 101 Ways to Measure Portfolio Performance. SSRN 

Electronical Journal, 1-40. 

Conover, C., Jensen, G. R., & Simpson, M. W. (2016). What Difference Do Dividends 

Make? Financial Analysts Journal, 72(6), 28-40. 

Csiszar, J. (2017, June 26). 5 Advantages of Dividend Stocks for Investors. Retrieved from 

GO Banking Rates: https://www.gobankingrates.com/investing/stocks/advantages-

dividend-stocks-investors/ 

Da Silva, A. L. (2001). Empirical tests of the Dogs of the Dow strategy in Latin American 

stock markets. International Review of Financial Analysis, 10(2), 187-199. 

Damodaran, A. (2018, March 3). Interest Rates Correlation With Equity Prices? Its 

Complicated! Retrieved from Valuewalk: 

https://www.valuewalk.com/2018/03/aswath-damodaran-interest-rates-correlation-

equity-prices-complicated/ 

De Bondt, W. F., & Thaler, R. (1985). Does the Stock Market Overreact? The Journal of 

Finance, 40(3), 793-805. 

Dempsey, M. (2013). The capital asset pricing model (CAPM): the history of a failed 

revolutionary idea in finance? Abacus: a journal of accounting, finance and business 

studies, 49, 7-23. 

Denis, D. J., & Osobov, I. (2008). Why do firms pay dividends? International evidence on the 

determinants of dividend policy. Journal of Financial Economics, 89(1), 62-82. 



Bibliography   IX 

___________________________________________________________________________ 

 

Domian, D. L., Louton, D., & Mossman, C. (1998). The rise and fall of the "Dogs of the 

Dow". Financial Services Review, 7(3), 145-159. 

Dong, M., Robinson, C., & Veld, C. (2005). Why individual investors want dividends. 

Journal of Corporate Finance, 12(1), 121-158. 

DWS Investments. (2012). Dividends: The Case of Income-oriented Investors. Global 

equities white paper, 1-20. 

Eakins, S. G. (2003). Can value-based stock selection criteria yield superior risk-adjsuted 

returns: an application of neural networks. International Review of Financial 

Analysis, 12(1), 83-97. 

Ebbesen, R., & Nielsen, P. (2015). Why dividend stocks are currently so interesting for 

portfolios. Lyngby: Danske Capital. 

Edwards, J. (2018, October 28). The Benefits of High-Dividend Yielding Stocks. Retrieved 

from Investopedia: https://www.investopedia.com/articles/investing/090715/best-

places-find-highdividend-yield-stocks.asp 

Elmerraji, J. (2018, May 25). 5 must-have metrics for value investors. Retrieved from 

Investopedia: https://www.investopedia.com/articles/fundamental-analysis/09/five-

must-have-metrics-value-investors.asp 

Estep, T., Hanson, N., & Johnson, C. (1983). Sources of value and risk in common stocks. 

The Journal of Portfolio Management, 9(4), 5-13. 

Evans, J. L., & Archer, S. H. (1968). Diversification and the reduction of despersion: An 

empirical analysis. Tje Journal of Finance. vol 23, 23(5), 761-767. 

Fama, E. F. (1970). Efficient Capital Markets: A review of Theory and Empirical Work. The 

Journal of Finance, 25(2), 383. 

Fama, E. F., & French, K. (2015). A five-factor asset pricing model. Journal of Financial 

Economics, 116(1), 1-22. 

Fama, E. F., & French, K. R. (1992). Common risk factors in the returns on stocks and bonds. 

Journal of Financial Economics, 33(1), 3-56. 

Fama, E. F., & French, K. R. (1996). Multifactor Explanations of Asset Pricing Anomalies. 

The Journal of Finance, 51(1), 55-84. 

Fama, E. F., & French, K. R. (1996). The CAPM is Wanted, Dead or Alive. The Journal of 

Finance, Volume 51, Issue 5, 51(5), 1947-1958. 

Fama, E. F., & French, K. R. (1998). Value versus Growth: The International Evidence. The 

Journal of Finance, 53(6), 1975-1999. 

Feldstein, M., & Green, J. (1983). Why Do Comapnies Pay Dividends? American Economic 

Review, 73(1), 17-30. 



Bibliography   X 

___________________________________________________________________________ 

 

Filbeck, G., & Visscher, S. (1997). Dividend yield strategies in the British stock market. The 

European Journal of Finance, 3(4), 277-289. 

Fuller, K. P., & Goldstein, M. A. (2005). Do Dividends Matter More in Declining Markets. 

Journal of corporate finance, 17(3), 457-473. 

Gombola, M. J., & Liu, F.-Y. L. (1993). Dividend Yields and Stock Returns: Evidence of 

Time Variation between Bull and Bear Markets. The Financial Review, 28(3), 303-

327. 

Graham, B., & Zweig, J. (2003). The Intelligent Investor - Revised Edition. HarperCollins 

Publishers, Inc. 

Gujarati, D. N., & Porter, D. (2009). Basic Econometrics (5th ed.). New York: McGraw-Hill 

Irwin. 

Gustafson, K. E., & Miller, J. D. (1999). Where has the small-stock premium gone? The 

Journal of Investing, 8(3), 45-53. 

Hakansson, N. H. (1981). To Pay or Not to Pay Dividends. The Journal of Finance, 37(2), 

415-428. 

Hall, M. (2019, January 16). How Do Interest Rates Affect the Stock Market? Retrieved from 

Investopedia: https://www.investopedia.com/investing/how-interest-rates-affect-

stock-market/ 

Hargrave, M. (2019, March 5). Sharpe Ratio Definition. Retrieved from Investopedia: 

https://www.investopedia.com/terms/s/sharperatio.asp 

Haugen, R. A., & Baker, N. L. (1996). Commonality In The Determinants Of Expected Stock 

Returns. Journal of Financial Exonomics, 41(3), 401-439. 

Heakal, R. (2018, January 15). Forces Behind Interest Rates. Retrieved from Investopedia: 

https://www.investopedia.com/insights/forces-behind-interest-rates/ 

Hirschey, M. (2000). The "Dogs of the Dow" Myth. The Financial Review, 35(2), 1-16. 

Høgseth, H. M., & Wig, K. (2019, February 4). E24. Retrieved from https://e24.no/boers-og-

finans/budkrigen-om-boersen-euronext-vurderer-aa-oeke-budet-paa-oslo-

boers/24553980 

Jacobsen, R. (1988). The Persistence of Abnormal Returns. Strategic Management Journal, 

9(5), 415-430. 

Jean-Jacques, D. J. (2003). The 5 Keys to Value Investing. New York: McGraw-Hill. 

Jegadeesh, N., & Titman, S. (1993). Returns to Buying Winners and Selling Losers: 

Implications for Stock Market Efficiency. The Journal of Finance, 48, 48(1), 65-91. 

 



Bibliography   XI 

___________________________________________________________________________ 

 

Kahneman, D., & Tversky, A. (1979). Prospect Theory: An Analysis of Decision Under Risk. 

Econometrica, 47, 263-291. 

Kennon, J. (2018, June 23). Make Money Using a Dividend Growth Investing Strategy. 

Retrieved from the balance: https://www.thebalance.com/making-money-with-the-

dividend-growth-investing-strategy-357877 

Kenton, W. (2019, March 3). Treynor Ratio Definition. Retrieved from Investopedia: 

https://www.investopedia.com/terms/t/treynorratio.asp 

Kidd, D. (2011). Measures of Risk-Adjusted Return: Let's Not Forget Treynor and Jensen. 

Investment Risk and Performance Newsletter, 1-3. 

Kwag, S., & Whi, S. (2006). Value investing and the business cycle. Journal of financial 

planning, 1-11. 

Lakonishok, J., Shleifer, A., & Vishny, R. W. (1994). Contrarian Investment, Extrapolation, 

and Risk. The Journal of Finance, 49(5), 1541-1578. 

LaMorte, W. W. (2017, May 4). Wilcoxon Signed Rank Test. Retrieved from Boston 

University School of Public Health: http://sphweb.bumc.bu.edu/otlt/MPH-

Modules/BS/BS704_Nonparametric/BS704_Nonparametric6.html 

Levitt, B. (2018, October 11). What Rising Rates Mean for the Markets and Investors. 

Retrieved from OppenheimerFunds: 

https://www.oppenheimerfunds.com/advisors/article/what-rising-rates-mean-for-the-

markets-and-investors 

Lintner, J. (1956). Distribution of Incomes of Corporations Among Dividends, Retained 

Earnings, and Taxes. The American Economic Review, 46(2), 97-113. 

Lo, A. W. (2007). Efficient Markets Hypothesis. The New Palgrave: A Dictionary of 

Economics, 2, 1-28. 

MacKinlay, C. A. (1995). Multifactor models do not explain deviations from the CAPM. 

Journal of Financial Economics, 38(1), 3-28. 

MacKinlay, C. A. (1997). Event Studies in Economics and Finance. Journal of Economic 

Literature, 35, 13-39. 

Malkiel, B. (1973). A Random Walk Down Wall Street. New York: W. W. Norton & 

Company, Inc. 

Markowitz, H. (1952). Portfolio Selection. The Journal of Finance, 7(1), 77-91. 

Mayfield, S. E. (2004). Estimating the Market Risk Premium. Journal of Financial 

Economics, 73(3), 465-496. 

 



Bibliography   XII 

___________________________________________________________________________ 

 

McQueen, G., Shields, K., & Thorley, S. (1997). Does the "Dow-10 Investment Strategy" 

beat the Dow Statistically and Economically? Financial Analysts Journal, 53(4), 66-

72. 

Miles, J. (2005). R Squared, Adjusted R Squared. Encyclopedia of Statistics in Behavioral 

Science. 

Miller, M. H. (1988). The Modigliani-Miller Propositions After Thirty Years. Journal of 

Economic Perspectives, 2(4), 99-120. 

Modigliani, F., & Miller, M. (1961). Dividend Policy, Growth, and the Valuation of Shares. 

The Journal of Business, 34(4), 411-433. 

Naumer, H.-J. (2017, January 24). Dividend strategies drwaing increased attention. 

Retrieved from Allianz Global Investors: 

https://www.allianzgi.com/en/insights/investment-themes-and-strategy/dividend-

strategies 

Norges Bank. (2018, March 2). Pengepolitikk. Retrieved from Norges Bank: 

https://www.norges-bank.no/Om-Norges-Bank/Mandat-og-

oppgaver/Pengepolitikken-i-Noreg/ 

Norges Bank. (2019). Styringsrenten månedgjennomsnitt. Retrieved from Norges Bank: 

https://www.norges-bank.no/Statistikk/Rentestatistikk/Styringsgrente-manedlig/ 

O´Higgins, M. B., & Downes, J. (1991). Beating the Dow. HarperCollins Publishers Inc. 

Oslo Børs. (2019, February 5). Oslo Børs. Retrieved from 

https://www.oslobors.no/ob_eng/Oslo-Boers/About-Oslo-Boers 

Pae, Y., & Sabbaghi, N. (2015). Equally weighted portfolios vs value weighted portfolios: 

Reasons for differing betas. Journal of Financial Stability, Vol. 18, 18, 203-207. 

Para, T. P., & McDonald, K. S. (1995). Investing yes, you can beat the market with value 

stocks--and some disciplne--it is possible to outrun the crowd, just like these pros. 

Fortune Magazine. 

Pedersen, R. (2019, February 16). Skatt og sparing. Retrieved from Smarte Penger: 

https://www.smartepenger.no/sparing/760-skatt-og-sparing 

Plyakha, Y., Uppal, R., & Vilkov, G. (2014). Equal or Value Weighting? Implications for 

Asset-Pricing Tests. EDHEC Working Papers, 1-44. 

Qiu, M., Song, Y., & Hasama, M. (2013). Empirical Analyses of the "Dogs of the Dow" 

Strategy: Japanese Evidence. International Journal of Innovative Computing, 

Information and Control, 9(9), 3677-3684. 

 

 



Bibliography   XIII 

___________________________________________________________________________ 

 

Reese, J. P. (2017, October 30). The Downside of Dividend Paying Stocks. Retrieved from 

Forbes: https://www.forbes.com/sites/investor/2017/10/30/the-downside-of-dividend-

paying-stocks/#7a883d565416 

Rinne, E., & Vähämaa, S. (2011). The 'Dogs of the Dow' strategy revisited: Finnish evidence. 

The European Journal of Finance, 17(5-6), 451-469. 

Rock, K., & Miller, M. (1985). Dividend Policy under Asymmetric Information. The Journal 

of Finance, 40(4), 1031-1051. 

Rosenberg, B., Reid, K., & Lanstein, R. (1985). Persuasive evidence of market inefficiency. 

The Journal of Portgolio Management Spring, 11(3), 9-16. 

Roy, R., & Shijin, S. (2018). A six-factor asset pricing model. Borsa Istanbul Review, 18(3), 

205-217. 

Sahu, C. (2001). Effectiveness of 'Dogs of the Dow' Investment Strategy in the Indian 

Context. Vikalpa, 26(1), 65-71. 

Schlanger, T. (2017). An analysis of dividend-oriented equity strategies. Valley Forge: 

Vanguard Research. 

Sengenberger, J. (2018, December 22). Opinion: Take a deep breath — the Fed’s interest-

rate path will be just fine. Retrieved from MarketWatch: 

https://www.marketwatch.com/story/take-a-deep-breath-the-feds-interest-rate-path-

will-be-just-fine-2018-12-20 

Sharpe, W. F. (1966). Mutual Fund Performance. The Journal of Business, 39(1), 119-138. 

Shiller, R. J. (1987). Investor Behvaior in the October 1987 Stock Market Crash: Survey 

Evidence. NBER Working Papers, 2446. 

Shiller, R. J. (2003). From Efficient Markets Theory to Behavioral Finance. Journal of 

Economic Perspectives, 17(1), 83-104. 

Siegel, J. J., & Thaler, R. H. (1997). Anomalies: The Equity Premium Puzzle. The Journal of 

Economic Perspectives, 11(1), 191-200. 

Societe Generale. (2019, February 11). Societe Generale Private Banking. Retrieved from 

Societe Generale: 

https://www.privatebanking.societegenerale.com/en/media/investment-

strategy/equity-solutions/equity-nutshell/value-investing-understanding-the-

principles/ 

Sorensen, E. H., & Williamson, D. A. (1985). Some Evidence on the Value of Dividend 

Discount Models. Financial Analysts Journal, 41(6), 60-69. 

Stattman, D. (1980). Book values and stock returns. The Chicago MBA: A Journal of Selected 

Papers, 4, 25-45. 



Bibliography   XIV 

___________________________________________________________________________ 

 

Stock, J. H., & Watson, M. (2011). Introduction to Econometrics, Third Edition. Boston: 

Pearson Education. 

Sættem, J. B., Olsson, S., & Norum, H. (2018, September 20). Styringsrenta settes opp. 

Retrieved from NRK: https://www.nrk.no/norge/styringsrenta-settes-opp-1.14212897 

Vaihekoski, M. (2000). Portfolio Construction in Emerging Markets. Emerging Markets 

Quarterly, 4(3), 68-78. 

Vaihekoski, M. (2004). Portfolio Construction for Tests of Asset Pricing Models. Financial 

Markets, Institutions & Instruments, 13(1). 

Visscher, S., & Filbeck, G. (2003). Dividend-Yield Strategies in the Canadian Stock Market. 

Financial Analsysts Journal, 59(1), 99-106. 

von Eije, H., & Megginson, W. (2008). Dividends and share repurchases in the European 

Union. Journal of Financial Economics, 89(2), 347-374. 

Wang, C., Larsen, J., Ainina, M., Akhbari, M., & Gressis, N. (2011). The Dogs of the Dow in 

China. International Journal of Business and Social Science, 2(18), 70-80. 

Ødegaard, B. A. (2006). Hvor mange aksjer skal til for å ha en veldiversifisert portefølje på 

Oslo Børs? Praktisk Økonomi og Finans, 22, 85-89. 



Appendix   i 

___________________________________________________________________________ 

9. Appendix 

 

A: An overview of the different sectors, their weight and largest company 

B: Comparison between the Oil-Price and the OSEBX 

C: Individual Factor Premiums 

D: Descriptive statistics for Abnormal returns in the period 01.01.2002 until 01.01.2019 

E: The factor homoscedasticity test plots from Stata 

F: Companies included in Oslo-10 

 
 
 

 

 

 

 

 

 

 

 

 

 

 



Appendix   ii 

___________________________________________________________________________ 

Appendix A:  

Overview over the main industries at OSEBX, and their weight per 01.01.2019.  

 

Sector 

Market  

Weight Main Industries 

Largest 

company 

Communications 13% 

Companies in telecommunication, internet and 

media & entertainment business Telenor 

Consumer 

Discretionary 0.6% 

Companies sensitive to economic cycles. 

Automotive, household, leisure equipment, 

leisure facilities, consumer retailing, etc. Europris 

Consumer 

Staples 13% 

Consumer industries less sensitive to economic 

cycles. Most importantly seafood. Mowi 

Energy 35% 

Companies involved in any activity involved in 

oil and gas products, coal and other consumable 

fuels. Equinor 

Financials 19% 

Companies involved in banking, financial 

investment, insurance, etc. DNB 

Health Care 0.4% 

Manufacturers of health care equipment and 

services, plus companies involved in R&D of 

pharmaceuticals and biotech products. 

Nordic 

Nanovector 

Industrials 7% 

Manufacturing, distribution, and construction of 

equipment and industrial machinery. Including 

provisions of services. 

Tomra 

Systems 

Information 

Technology 1.8% Companies involved in software and services. Atea 

Materials 8% 

Commodity-related manufacturing industries. 

Including chemicals, construction materials, etc. 

Yara 

International 

Real Estate 1.9% Companies involved in real estate. Entra 

Utilities 0.8% 

Companies engaged in electric, gas, or water 

utilities. Scatec Solar 

Source: Own illustration with data retrieved from Oslo Børs (2019) 
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Appendix B:  

Overview over the development of the Oil price and OSEBX, from 1996 until 2019.  

 
Source: Own illustration with data retrieved from Datastream (2019)  

 

Appendix C:  

Overview over the factor premiums in the research period.  

 

Year RMRF SMB HML UMD DIV 

2002 -48.2% -6.6% 25.9% 48.3% 41.0% 

2003 51.6% 19.9% 7.2% -18.0% -12.2% 

2004 35.7% 3.6% 22.7% -10.5% 25.2% 

2005 39.0% 4.9% 12.7% 5.9% -33.4% 

2006 21.6% -13.9% 17.8% 0.9% 2.5% 

2007 4.4% -4.5% 11.6% 17.3% -8.1% 

2008 -76.5% -18.5% -4.9% -6.8% 3.2% 

2009 53.4% 6.9% 45.6% -49.6% 14.0% 

2010 19.1% -18.4% 5.1% 26.8% 18.5% 

2011 -32.1% -21.9% -12.8% 19.0% 15.8% 

2012 19.6% 10.0% 7.9% -16.3% -1.5% 

2013 31.2% 25.5% 15.9% -7.9% -10.0% 

2014 2.9% -12.2% -15.4% 15.9% 14.0% 

2015 4.5% 2.2% -25.3% 18.3% 11.7% 

2016 18.3% 8.8% 34.1% -28.4% -15.1% 

2017 8.6% -8.1% 4.4% 18.7% 14.1% 

2018 -10.1% -34.6% -17.0% -8.2% 27.1% 

Average 8.42% -3.35% 7.98% 1.50% 6.28% 

Source: Own illustration with data retrieved from Datastream (2019) 
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Appendix D:  

Descriptive statistics for Abnormal returns in the period 01.01.2002 until 01.01.2019 

Descriptive statistics abnormal returns  

Mean 0.25% 

Standard Error 0.22% 

Median 0.25% 

Standard Deviation 3.12% 

Sample Variance 0.10% 

Kurtosis 1.39 

Skewness -0.40 

Range 0.23 

Minimum -13.79% 

Maximum 8.72% 

Sum 0.52 

Count 204 

               Source: Own illustration with data from Stata (2019)  

 

Appendix E: 

The factor homoscedasticity test plots. 

RMRF: 

 

UMD: 
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SMB: 

 

HML: 

 

DIV: 

 
Source: Illustrations from Stata (2019) with data gattered through Datastream (2019)   
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Appendix F: 

Companies included in Oslo-10, x represent their presence in the portfolio.  

Year  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18   

ABG SUNDAL 

COLLIER HOLDING   x x x x x x     x         x     8 

AF GRUPPEN ASA                x x 2 

AKASTOR ASA        x      x     2 

AKER ASA-A 

SHARES       x x x    x x x    6 

AKER BIOMARINE 

AS    x               1 

AKER BP ASA                x   1 

AMERICAN 

SHIPPING 

COMPANY AS              x x x   3 

ATEA ASA           x x x x x  x 6 

BAKKAFROST P/F           x        1 

BERGESEN D Y 

ASA-B SHS x                  1 

BN BANK ASA  x                 1 

BW LPG LTD              x x    2 

BWG HOMES ASA       x    x        2 

CERMAQ GROUP 

ASA       x    x x       3 

DNB ASA x x x x  x  x           6 

DOLPHIN DRILLING 

ASA         x x    x     3 

EKORNES ASA x  x x x x x x  x x x x x   x 13 

ELTEK ASA            x x x     3 

ENTRA ASA                x   1 

EQUINOR ASA  x  x  x   x x     x x x 8 

EUROPRIS ASA                 x 1 

EXPERT ASA  x                 1 

GJENSIDIGE 

FORSIKRING ASA            x x   x x 4 

GJENSIDIGE NOR 

ASA  x                 1 

GOLDEN OCEAN 

GROUP LTD/OLD          x x        2 

GRESVIG ASA   x                1 

GRIEG SEAFOOD 

ASA                 x 1 

HAFSLUND-B SHS x x       x   x       4 

HIDDN SOLUTIONS 

ASA     x x x            3 

JINHUI SHIPPING & 

TRANSPORTA     x              1 

KVERNELAND AS   x                1 
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LEROY SEAFOOD 

GROUP ASA           x        1 

MOWI ASA         x x      x   3 

NORMAN ASA-OLD   x                1 

NORSK HYDRO ASA x x x x x x x            7 

NORSKE 

SKOGINDUSTRIER 

ASA x x  x   x            4 

ODFJELL SE-B SHS x x x                3 

OLAV THON 

EIENDOMSSELSKAP 

AS     x              1 

ORKLA ASA         x x   x      3 

PRA GROUP 

EUROPE AS      x  x           2 

PROSAFE SE    x     x x x x x x     7 

ROYAL CARIBBEAN 

CRUISES LTD x                  1 

SALMAR ASA          x x   x x  x 5 

SCHIBSTED ASA-CL 

A x       x           2 

SEADRILL LTD         x x x x x      5 

STOLT-NIELSEN 

LTD     x x  x x      x x x 7 

STOREBRAND ASA     x x             2 

STX EUROPE AS       x            1 

SUPEROFFICE AS     x  x            2 

TELENOR ASA        x        x   2 

TGS NOPEC 

GEOPHYSICAL CO 

ASA               x    1 

VEIDEKKE ASA   x x x x  x x   x x    x 9 

VISMA AS x                  1 

WEIFA ASA               x    1 

WILH WILHELMSEN 

HOLDING-B   x x    x    x       4 

YARA 

INTERNATIONAL 

ASA                         x     x   2 

Total stocks in 

portfolio 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 170 

Turnover 3 5 6 4 6 3 6 8 7 4 5 5 3 5 5 7 6  

Average turnover 5.18                                   
Source: Own illustration with data retrieved from Datastream (2019)  

 

 


