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Abstract 

Based on violations of ethical guidelines, a number of companies are excluded from the 

Norwegian Government Pension Fund Global’s investment universe. There are both sector-

based and norm-based reasons for exclusions. Among other things, exclusions can be due to 

excessive contamination, child labour, and production of nuclear weapons. 

 

In this paper, we are constructing a portfolio that captures the returns of the excluded firms. 

This portfolio will be examined through an empirical analysis. If these exclusions represent a 

major cost for the oil fund, the return of the portfolio will show superior performance. We 

predict that the returns of the excluded firms are higher than the comparable portfolios. 

Excluding these companies therefore may reduce the returns of the oil fund’s portfolio. We 

will test this prediction by executing several regressions, including the Capital Asset Pricing 

Model and the Carhart 4-factor model.  

 

We implement a number of tests for superior performance of the constructed portfolios and 

we find a performance effect, although for the equal-weighted portfolio it is not significant. 

These findings suggests that by investing in unethical companies, it doesn’t seem to have a 

sufficiently high effect on the financial returns, but we don’t have enough evidence to give a 

definite conclusion. 
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1 Introduction 

The Norwegian Government Pension Fund Global (GPFG) is one of the world’s greatest 

Sovereign Wealth Funds (SWF), owning almost 1,5% of all listed companies in the world. 

Over the last years, socially responsible investing has had a great impact on the GPFG’s 

investment strategy. In 2004, the Ministry of Finance established the Ethics Council to make 

sure that the GPFG’s investments are socially responsible. The Ethics Council then excluded 

companies due to ethical guidelines. A combination of both financial gain and ethical 

considerations are essential when investing. This study addresses the question: Does the 

change in investment strategy come at the cost of financial gain? 

 

Previous research show several different findings regarding SRI. Some papers conclude that 

there is statistically significant outperformance of the sin stocks, while others find no 

significance. Renneboog, Horst and Zhang (2008) find an underperformance relative to the 

benchmark, and Adamsson and Hoepner (2015) don’t find any significant difference in 

performance effect. The paper by Atta-Darkua (2019) discusses the issue of sin stocks 

becoming undervalued when being excluded from a large investor. From Richardson’s (2011) 

article, we can see that other global asset owners tends to follow the GPFG’s and other 

SWF’s investment decisions. This may be one of the reasons for the tendency of the sin 

stocks becoming undervalued. 

 

Our contribution is to see if the oil fund is losing money by making ethical investment 

decisions. While previous research have compared the unethical portfolio to a market 

benchmark, we also include the oil fund’s portfolio and it’s reference index. Through this 

empirical analysis, we want to figure out if there is a cost of the GPFG’s socially responsible 

investing and if it significant enough to consider changing their investment strategy. 

 

In this study we will create a portfolio based on the excluded companies in order to find out if 

it differs from the market, the oil fund’s portfolio and/or it’s reference index. We implement 

two different alternative portfolio constructions, representing an equal-weighted and a value-

weighted portfolio where the companies are given different weights. 

 

  



 8 

We aim to find an answer to our research question by testing the following hypotheses: 

 

Hypothesis 1: 

H0: The return of the exclusion portfolios does not differ from the market. 

H1: The return of the exclusion portfolio differ from the market. 

 

Hypothesis 2: 

H0: The return of the exclusion portfolios does not differ from the oil fund’s reference index. 

H1: The return of the exclusion portfolios differ from the oil fund’s reference index. 

 

Hypothesis 3: 

H0: The return of the exclusion portfolios does not differ from the oil fund’s portfolio. 

H1: The return of the exclusion portfolios differ from the oil fund’s portfolio. 

 

This paper will discuss three main research questions regarding the exclusion portfolios. 

Trying to find out if excluding certain firms has a positive, negative or no effect on 

performance. By excluding these funds, are Norway missing out on an extraordinary return?  

 

The rest of the paper contains some background information about socially responsible 

investing, the Norwegian Government Pension Fund Global and the Ethics Council. Further 

on, some previous literature regarding SRI will be presented. In chapter four we will explain 

the methods used for the analysis needed. In the fifth and sixth chapter, we are presenting our 

data and results, respectively. There will be a presentation and interpretation of the results, 

before it will be concluded in the last and seventh chapter. 
 

  

  



 9 

2 Background  

2.1 Socially Responsible Investing 

Social, environmental and ethical aspects of investments have increased in popularity in the 

recent years. Investors seems to increase the employment of SRI investment strategies. SRI 

(Socially Responsible Investing) is ethical, environmental and social investments where you 

invest in companies and funds with positive social consequences (Renneboog et al., 2008). 

The main goals of SRI are social impact and financial gain, but they do not necessarily 

correlate. Although the investment is socially responsible, it does not mean that it 

automatically gives financial gain, and vice versa. Therefore, one must evaluate both options 

against each other before making an investment. 

 

According to Eurosif (2016), SRI screening can be divided into seven different categories or 

methods that is used by investors. The strategies are ESG integration, sustainability themed 

investing, impact investing, engagement, best-in-class screening (positive), exclusionary 

screening (negative) and norm-based screening. In our text we will mainly focus on the two 

latter.  

 

The largest global investment strategy of the previously mentioned strategies are 

exclusionary screening. It is also called sector-based screening, and as the name imply 

companies are excluded due to the type of sector they operate in. Examples of commonly 

excluded sectors are tobacco, coal or coal-based energy, or production of nuclear weapons. 

On norm-based screening the exclusion is not based on how well the company perform, but 

rather on how they behave or is perceived to behave. Unethical behaviour that gives rise for 

exclusion are violation of human rights, corruption or environmental damages. When 

excluding companies, investors not only look at past behaviour, but also on believes that they 

will continue with unethical behaviour (Atta-Darkua, 2019).     

 

ESG (Environmental, Social and Governance) investments are closely connected to the term 

sustainability and is about a company’s business model, and how their products encourage 

sustainable development. Another term closely related to SRI and ESG is Corporate Social 

Responsibility (CSR). CSR can be described as the responsibility behind corporate actions 
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and influence. This implies the integration of social and environmental considerations, as 

well as complying with existing laws and regulations in the respective country (Ioannou & 

Serafeim, 2015). 

 

2.2 GPFG 

The Government Petroleum Fund was established after they found oil in the North Sea in 

1969. The first amount of money was deposited in 1996 after the Law of Petroleum was 

implemented. The fund is governed by Norway's Bank Investment Management (NBIM). In 

2006 the name was changed to The Government Pension Fund Global. The purpose of the 

fund is to invest responsible and secure future generations and Norway's economy. Its market 

value is affected on its return on investment, and how much is used by the state. The funds’ 

value is transferred straight from oil reserves, which then have increased in size due to 

investments in stocks, real estate and interest. The portfolio is highly lucrative. Their purpose 

is to act in the best interest of the Norwegian citizens (NBIM, 2019).  

 

To create a well-diversified portfolio having a great asset allocation strategy is crucial. It is 

important to decide the share of bonds, stocks, real estate, etc. of which the portfolio should 

include. How much of each sector and how much risk one is willing to take, affects the 

expected return of the portfolio.  

 

The GPFG’s investment strategy has developed over time. Their aim is to achieve highest 

possible return on a moderate amount of risk. The strategy bears characteristics of great 

diversification, cost efficiency, receiving risk premium over a longer period and having a 

reliable and competent management (Regjeringen, 2018). Ethical investing is also a big part 

of their strategy and will be discussed more closely later. 

 

In 1997 the parliament decided that 40 percent of the fund assets should be invested in stocks. 

Prior to this, the fund was mainly invested in foreign treasuries. Later, in 2007 the Ministry of 

Finance determined to increase the share of assets invested in stocks to 60 percent (NBIM, 

2019b). As of today, the share have increased to 70 percent. Five emerging economies are 

included in the funds benchmark (NBIM, 2019a). 
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2019 was a historical year for the fund. On October 25th 2019 it reached a net worth of over 

NOK 10 000 billions. Its value increased with NOK 1832 billions in the same year, which is 

a new record. The fund beat the benchmark it is measured against with a return of 19,9 

percent, which is 0,23 percent higher. This is also the year where Yngve Slyngstad resigned 

as CEO after eleven years in service, when the fund reached NOK 10 000 billions (Linderud 

& Langved, 2020. p.15).    
 

2.3 Ethics Council 

The Ethics Council´s main task is to give advice to the Bank of Norway on which companies 

to place under observation or exclude from the fund’s investment universe. The Ethics 

Council have been given a set of guidelines to follow from the Ministry of Finance, and they 

can be found in the annual report. Among other things, the guidelines include exclusions 

because of unethical business models, gross corruption and violations of norms. Due to high 

threshold for exclusion, companies can only be excluded if they will represent an 

unacceptable ethical risk to the fund in the future. After a company has been excluded, it can 

be reinstated if the conditions change for the better. In some cases, the exclusion decisions 

affects companies in a positive ethical direction, and leads to socially responsible 

improvements (Etikkrådet, 2019). In 2005, there were only 15 excluded stocks. While in 

2019 the number had increased to 134. The reason for this might be due to the public's 

increasing awareness of ESG investing, as previously mentioned.  

 

The SRI strategies most frequently used by the Ethics Council are exclusionary screening 

(sector-based) and norm-based screening. With these strategies, they exclude companies that 

violates human rights, sell/produce addictive products and weapons, is engaged in 

environmental pollution and/or gross corruption. There is also a newly added exclusion of 

coal production or coal-based energy that was implemented in 2016.  
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3 Literature 

Many researchers have studied socially responsible investing and the relationship between 

SRI funds and financial performance. Some of these research papers will be presented in the 

following paragraphs. 

 

The expectations of Sovereign Wealth Funds and the tension that emerge between the public 

demands for both ethical and financial investments is discussed by Richardson (2011). SWF 

are expected to deliver an increasing return but at the same time do it in a responsible and 

ethical way. Increasing prosperity in a country should not be done at the cost of other human 

beings, which might be why this is a highly debated topic. The paper studies two sovereign 

wealth funds, the GPFG and the New Zealand Superannuation Fund (NZSF). Both funds are 

encouraged to invest ethical, but are not obligated to do so. Richardson points out similarities 

and differences in the fund’s investment policy, and how they are governed/managed. He also 

addresses the need for change. Supporting or investing in companies who is complicit in 

human violation and environmental damage is no longer called for. Sovereign Wealth Funds 

can therefore help alleviate these problems by implementing an ethical investment strategy.  

 

Capelle-Blancard and Monjon (2014) focused their study on the French SRI mutual funds. 

Their study examined if the mutual funds are related to the screening process and if they have 

an impact on the financial performance. Their findings show that a higher screening intensity 

reduces the risk-adjusted return, but only for sector-based screening. The norm-based 

screening does not have an impact on the financial performance of the portfolio. Like 

Capelle-Blancard and Monjon’s (2014) research, Barnett and Salomon (2006) finds that the 

screening-performance relationship depends on the type of screen as well as the screening 

intensity. On the other hand, Lobe and Walkshäusl (2011) and Humphrey and Lee (2011) 

don’t find any significant evidence that either sin stocks or SRI stocks out- or underperform. 

In addition to this finding, Humphrey and Lee (2011) find that positive screening reduces 

funds’ risk, and negative screening increases risk and reduces performance. In later research 

by Humphrey and Tan (2014), it is concluded that a typically SRI fund will not gain or lose 

from screening its portfolio.  

 

Renneboog, Horst and Zhang’s (2008) paper discusses the question whether investors must 

pay a price to invest in SRI funds or whether it results in risk-adjusted return. The paper 
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includes all SRI funds in the world and they make a comparison with conventional funds in 

order to answer their problem. They found that there is a tendency for the SRI funds to 

underperform their benchmark by -2,2% to -6,5%. However, the difference from the 

conventional funds’ performance is not statistically significant in most instances, with the 

exception of France, Japan and Sweden. 

 

In “The Price of Sin” article by Hong and Kacperczyk (HK) in 2009, sin stocks and 

companies involved with tobacco, alcohol and gaming production are being studied. They 

look at the impact social norms have, and if divesting from these types of companies come at 

a cost. In their paper concerning the U.S. market, Hong and Kacperczyk found evidence of 

outperformance of the sin stocks compared to the non-sin stocks. Several studies explain this 

as a result of systematically under-pricing the sin stocks where there is a lack of willing 

investors. Adamsson and Hoepner (2015) takes on the global- and U.S. market, also looking 

at the price of sin as HK did in their paper. Constructing both an equal-weighted and a value-

weighted portfolio with sector control variables, the outperformance disappear. They 

conclude that there is no significant difference in performance effect. Among others they also 

find evidence of a stronger sin effect in more restrictive market. Investors also differs in the 

extent of which they shun companies.  

 

In Blitz and Fabozzi’s (2017) article, the discussion about the performance of sin stocks 

continues. They use global data and have divided the study into four different samples; Japan, 

U.S., Europe and global. Among others they look at the explanation for outperformance of 

sin stock as a result of the companies being undervalued. When looking at the performance, 

Blitz and Fabozzi apply the two new factors of Fama and French; investment and 

profitability, in addition to the CAPM’s alpha. As a result, the outperformance of sin stocks 

disappear. 

 

In recent years, there have been an increase in research regarding the Scandinavian SRI 

market. This includes the papers by Bengtsson (2008), Scholtens and Sievänen (2013), 

Jensen (2016) and Du Rietz (2016). While Scholtens and Sievänen also includes Finland in 

their study, Jensen have an additional paper only concerning Norway. In Jensen’s (2016a) 

article similarities and differences in the Scandinavian SRI market is discussed. In particular, 

the Scandinavian model is described. Investment strategies, including ethical excursions and 

screening plays a central part. Scholtens and Sievänen (2013) looks at the differences of SRI 
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investments between Norway, Sweden, Denmark and Finland. Their findings show that the 

four countries differ when it comes to SRI in composition and size, and that the results are 

significant. More closely related to our study, we have Hoepner and Schopohl’s (2016) study 

about the GPFG and the Swedish AP-funds, and Atta-Darkua’s (2019) paper about the 

GPFG’s ethical exclusions. 

 

Atta-Darkua (2019) studies how sin stocks become undervalued due to divestment because of 

unethical behaviour. This paper is closely related to our study given that they also uses the 

GPFG’s excluded companies in their analyses. An attempt has been made to find out if equity 

value will be affected by that a large investor excludes a company from their portfolio 

because of unethical behaviour. There is evidence of a demand-driven mechanism, and the 

results show that a reduced investor base have pushed the prices down, and therefore the 

stocks becomes undervalued. Around the exclusion announcements, 1.48% of equity value is 

lost, on average. This loss is not reversed in the short term. The conclusion of the study is that 

unethical firms fall out of favour when being excluded by large investors, and that their 

exclusion decisions are sometimes being mimicked by ethics sensitive investors. 

 

Hoepner and Schopohl’s study in 2016 analyses the Socially Responsible Investment strategy 

of two Sovereign Wealth Funds and the performance implications this strategy results in. It 

consist of the Norwegian Government Pension Fund Global and the Swedish AP-Funds. 

They create an exclusion portfolio based on how the companies are run or behave. Their 

findings suggests that the exclusions does not generally harm the funds’ performance.  This 

finding is also supported by previous research as mentioned above (e.g. Lobe and Walkshäusl 

2011; Humphrey and Lee 2011; Humphrey and Tan 2014). Hoepner and Schopohl conclude 

that asset owners can make ethical investments without the cost of financial returns. 

 

Our portfolio construction differ from a lot of previous research. Instead of several portfolios 

containing different countries and wealth funds, we have chosen to only focus on the Ethics 

Council’s list of excluded companies in order to constrict our paper around the GPFG. To 

further narrow down the research, we haven’t divided the excluded companies based on the 

type of reason for exclusion, but combined all of them in a single portfolio. In an extension to 

prior literature we have not only compared our portfolio to a market benchmark, but also 

included both the oil fund’s portfolio and it’s reference index.  
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4 Method 

In this section we will present different measures of performance in order to test whether the 

return of the exclusion portfolio is higher than the return of the comparable portfolios. The 

first part will contain analyses of traditional performance measures like Sharpe ratio, Treynor 

ratio, Information ratio and M2. The next sections consists of both the Capital Asset Pricing 

Model and the Carhart 4-factor model. We aim to find an answer to our prediction through 

these analyses. All of the tests are executed in R and Microsoft Excel. 

 

Further on, the robustness of our results need to be tested. This is done by executing another 

robustness test in addition to an interpretation of the adjusted R2. The robustness test we will 

use is a sub-sample analysis. 
 

4.1 Performance measures 

As the CAPM model measures systematic risk, other performance measures that has been 

developed, captures unsystematic risk. Such measures are Jensen’s alpha, Sharpe ratio, 

Information ratio, Treynor ratio and M2. Jensen’s alpha will be adequately explained later, 

and we will therefore focus on the other four in this section. A brief explanation of the 

performance measures will be given below. 

4.1.1 Sharpe ratio 

Sharpe ratio is one of the most common risk/return measures to analyse the performance of 

an investment. It describes how much excess return you receive for holding an asset with 

higher risk compared to similar stocks. Sharpe ratio is calculated by taking the portfolio’s 

excess return and divide it by the standard deviation of the portfolio. The highest possible 

Sharpe is sought after, meaning when comparing two assets the one with the highest Sharpe 

has a better risk-adjusted performance. Receiving a negative ratio does not necessarily give 

meaningful results, but rather that the risk free rate is higher, or a negative portfolio return is 

expected (Bodie, Kane & Marcus, p. 134). 
 

𝑆ℎ𝑎𝑟𝑝𝑒	𝑟𝑎𝑡𝑖𝑜 =
𝑅! − 𝑅"
𝜎!
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4.1.2 Treynor ratio 

Treynor ratio measures how much excess return is obtained when an investor takes on an 

extra unit of risk. The only difference between Sharpe ratio and Treynor ratio is that Sharpe 

ratio uses the volatility of the portfolio as a basis, and Treynor ratio uses systematic risk (the 

portfolio beta). The ratio is computed by taking risk premium divided by beta. The higher the 

Treynor ratio turns out to be, the better. If we get a negative ratio, it means that a risk-free 

investment would perform better than the investment tested, because the extra amount of risk 

does not pay off (Bodie et al., 2014, p. 840). 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟	𝑟𝑎𝑡𝑖𝑜 =
𝑅! − 𝑅"
𝛽!

 

 

4.1.3 Information Ratio 

The information ratio (IR) measures how much return the portfolio receive in excess 

compared to a benchmark and its risk or volatility. A positive and high IR means that the 

portfolio is beating the benchmark with a level of consistency. To calculate the information 

ratio we take the return of the portfolio and subtract the return of the benchmark, divided by 

the standard deviation of the two. The denominator of the formula is often referred to as the 

tracking error. If the tracking error is low, it means that over time, the portfolio is constantly 

beating the benchmark (Bodie et al., 2014, p. 275). 

 

𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑖𝑜 =
𝑅! − 𝑅#

𝜎(𝑅! − 𝑅#)
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4.1.4 M2 measure 

The M2 measure (or Modigliani measure) is an extension of the Sharpe ratio and measures 

the risk-adjusted return of a portfolio. It was developed in 1997 by Franco Modigliani and his 

granddaughter Leah Modigliani, hence the name M2. It is calculated by taking the Sharpe 

ratio multiplied by the benchmark’s standard deviation and the risk-free rate added to it. The 

M2 measure is known to be a more useful tool than, for example, the Sharpe ratio because it 

measures percentage return. This makes the result easier to interpret and compare with other 

investments (Bodie et al., 2014, p. 841). 
 

 

𝑀$	𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =
𝑅! − 𝑅"
𝜎!

∗ 𝜎% + 𝑅" 

 

4.2 Capital Asset Pricing Model 

The Capital Asset Pricing Model, also called CAPM, shows the relationship between 

expected return and systematic risk. The CAPM will be the base for the 1-factor regression. 

 

We express the CAPM model in the following way: 

𝑟!,# −	𝑟$,#%& = 𝛼! + 𝛽!(𝑟',# −	𝑟$,#%&) 	+ 𝑢!,# 

 

Where 𝑟!,# is the return on either the value weighted or the equal weighted portfolio return, 

𝑟$,#%& is the risk free rate, (𝑟',# −	𝑟$,#%&) is the market risk premium, 𝑢!,# is the disturbance 

term. 𝛽!is the systematic risk of portfolio p and  𝛼! is Jensen’s alpha which measures the 

abnormal return. 

 

There are several advantages to the CAPM model. It is easy to use and only require a simple 

calculation and can be stress-tested. This might be one of the reasons why it is widely used. 

The model is based on the assumption that investors hold diversified portfolios. This gives 

base for the second advantage where unsystematic risk is eliminated, due to diversification. 

Another great reason to use the Capital Asset Pricing Model is that it takes the market risk, 

the beta, into account. Systematic risk is often neglected by other models, but it is an 

important factor due to its unexpectedness (Bodie et al., 2014, p. 291). 
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Jensen's alpha is the same alpha as in CAPM. Also referred to as just alpha, is in conjunction 

with CAPM, one of the most used measures of performance and was developed by Jensen 

(1968). It shows how much return an investor receives for a given amount of risk, and 

measures the difference. If two assets have the same expected return, but different level of 

risk one would choose the asset with the lowest amount of risk (Bodie et al., 2014. p. 840). 

 

Alpha is calculated by subtracting the risk free rate and the market risk premium multiplied 

with beta to the return of the portfolio.    

𝛼! 	= 	 𝑟!,# 	− [	𝑟$,#%& + 	𝛽!(𝑟',# −	𝑟$,#%&)] 

When the alpha is positive it is safe to conclude that the investment performed better than the 

market. 

 

4.3 Carhart 4-factor model 

The Carhart 4-factor model is an extended version of the Fama French 3-factor model, which 

again is an extended version of the Capital Asset Pricing Model explained above. Fama and 

French’s 3-factor model expands by adding size risk and value risk factors to the market risk 

factor already used in CAPM.  

 

The extended version, the Carhart 4-factor model, measures the expected return of a 

portfolio. This model includes a fourth factor, momentum, as well as market risk, value and 

size. The momentum factor shows if an already rising (declining) stock continues to rise 

(decline). Mark Carhart (1997), who added the factor, claimed in his paper that the 

measurement of portfolio returns became more accurate by adding momentum. The 

momentum factor can be calculated by taking the average of the highest performing firms and 

subtracting the average of the lowest performing firms, lagged one month. If a stock’s prior 

12-month return average is positive, we can say that the stock is showing momentum (Bodie 

et al., 2014, p. 432). 
 

𝑟!,' −	𝑟",'() = 𝛼! + 𝛽!(𝑟%,' −	𝑟",'()) 	+ 𝛾*𝑆𝑀𝐵* + 𝛿*𝐻𝑀𝐿* + 𝜑*𝑊𝑀𝐿* + 𝑢*,' 

 
Where SMBi is small minus big, HMLi is high minus low and WMLi is winners minus losers. 
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4.4 Matching pair analysis/Paired t-test 

A method to study the performance of funds is done by conducting a matching pair analysis. 

This consists of two tests, a paired t-test and a 1-factor regression. The tests will be run on the 

value-weighted and the equal-weighted portfolios matched to the reference index, the oil 

fund’s portfolio and the MSCI index. 
 

A t-test is often used to see if there is statistically significant differences in performance of 

two groups. It looks at the means of the two groups and check if there is a difference. T-test is 

a great tool for hypothesis testing, it allows us to test the returns of the portfolios and see if 

they differ or not. Significant results indicates that the excluded portfolio do perform better or 

worse compared to the reference index, the oil fund’s portfolio and/or the market. As 

previously described in the CAPM section, we will use the 1-factor model to study the 

performance of the different portfolios. 

 

4.5 Portfolio level analysis: Carhart 4-factor model 

To compare the performance of our equal-weighted portfolio and the value-weighted 

portfolio to the benchmarks, we will execute a portfolio level analysis based on the Carhart 4-

factor model. This is done by doing several regressions, where the portfolio return will be the 

dependent variable. In all of the regressions, we will use the benchmark, SMB, HML and 

WML as the independent variables. We will use the results from the analysis to compare our 

portfolios to the MSCI index, the oil fund’s portfolio and it’s reference index.  
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4.6 Robustness tests 

For each regression, the adjusted R2 will be observed, where a value of over 0,7 is considered 

strong explanatory power. R2 is a statistical measure that represents the proportion of the 

variation in the dependent variable explained by the independent variables in a linear 

regression. The adjusted R2 is a modified version of R2 that has been adjusted for the number 

of independent variables in the model. The adjusted R2 therefore gives us a more accurate 

result, and that is why we choose to focus on the adjusted version of R2 further on in the 

study.  

 

To further check the robustness of our results we perform a sub-sample analysis. This method 

is used to see if our findings suffer from individual company effect. At the beginning when 

the Ethics Council started to exclude companies from the investment universe, the number of 

exclusions was low. In an effort to rule out the possibility that this has an effect on our 

findings, we restrict our sample to the last decade (Hoepner & Schopohl, 2016).  
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5 Data 

The Ethics Council have constructed a list of all the companies that are excluded from the 

GPFG’s investment universe and they are listed on the NBIM website. We construct our 

portfolio by collecting monthly historical data for all of the excluded stocks for the last 14 

years, from 2005 to 2019. In order to answer our three hypotheses, we have collected the 

following data: historical monthly data of each excluded company, MSCI index, the oil funds 

return, the reference index of the oil fund, risk free rate and the factors needed in Carhart’s 4-

factor model. In addition, we used the data source Thomson Reuters Eikon to find the market 

capitalization and the number of outstanding shares of each company. All of the prices and 

numbers are stated in USD. We have used the date of exclusion as 01.01. for every year, as 

we are lacking the exact date.  

 

First, we found the historical monthly data from 2005 to 2019 for each company on Yahoo 

Finance. Further on, we used these values to calculate the monthly return of each month by 

inserting them into the following formula: 

𝑀𝑜𝑛𝑡ℎ𝑙𝑦	𝑟𝑒𝑡𝑢𝑟𝑛 =
𝑃*,'
𝑃*,'()

− 1 

where Pi,t is the stock price of company i at the beginning of month t and Pi,t-1 is the same company’s stock price at the 

beginning of the previous month t-1. 

 

As mentioned, we will construct a portfolio with both equal weight and value weight. For the 

equal-weighted portfolio, we apply equal weights to each companies, summing each of the 

months for every company. If a company has been delisted for a period of time, if there is no 

information to be found or it has been reincluded, it is given a weight of zero, giving the 

remaining companies a higher equal weight. The value-weighted portfolio is constructed by 

using different weights on how they represent the share of the market. Companies with a 

higher share is given a higher weight and vice versa.  

 

The following formula is used to calculate the equal-weighted portfolio: 

𝑟+,,' =
1
𝑘
I	
-

*.)

𝑃*,'
𝑃*,'()

− 1 

where rew,t is the equal-weighted portfolio return over month t, and k is the total number of companies in the portfolio. 
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The following formula is used to calculate the value-weighted portfolio: 

𝑟/,,' =I	
-

*.)

(
𝑃*,'
𝑃*,'()

− 1 ∗
𝑀𝐶𝑎𝑝*,'()

∑ 	-
*.) 𝑀𝐶𝑎𝑝*,'()

) 

where rvw,t is the value-weighted portfolio return over month t and MCapi,t-1 is the market capitalization of company i at the 

beginning of month t-1. 

 

5.1 Index benchmarks 

As a benchmark for the market, we will use the MSCI All Country World Index, which we 

found on their own website. We have chosen not only to compare our results to this index, 

but also use this as a tool for calculating and achieving the results needed for our analyses. 

Our study focuses on Norway’s Government Pension Fund Global, and we therefore compare 

our portfolio to the oil fund’s portfolio return and their reference index, as well as the MSCI. 

Both the portfolio and the reference index is presented in the Ethics Council’s annual report 

of 2019. As well as the mentioned indices, we use three additional factors in the Carhart 4-

factor model: SMB (small minus big), HML (high minus low) and WML (winners minus 

losers). These factors are found in the Kenneth R. French data library. 

 

5.2 Risk-free rate 

The US 1-month Treasury bill will be used as an estimate for the risk-free rate of return in 

both the 1-factor model and the 4-factor model. The US risk-free rate is obtained from 

Kenneth R. French’s homepage. 
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6 Results 

6.1 Traditional performance measures  

In an effort to strengthen our portfolio performance analysis, we implemented some of the 

most commonly used performance measures. The once we estimated are Sharpe ratio, 

Treynor ratio, information ratio and  M2 measure. 
 

6.1.1 Sharpe ratio 

The results from the Sharpe ratio shows that all the portfolios receive a positive Sharpe. The 

value-weighted portfolio received the highest ratio, while the MSCI index received the 

lowest. These results indicates that when adjusting for risk, the value-weighted portfolio 

delivers a better return. From an investors perspective, a Sharpe ratio of 1 or more is 

considered good. Our results showed that every portfolio received a Sharpe below 1. This 

might mean that the return is lower than the risk taken.  
 

6.1.2 Treynor ratio 

All of the portfolios gives us a positive Treynor ratio which means that the excess return is 

decreasing by taking on an extra unit of risk. In other words, portfolios with negative Treynor 

ratio perform worse than a risk-free investment. The portfolio with the lowest ratio is the 

equal-weighted portfolio with a ratio of 0,0046. The portfolio with the highest ratio is the 

MSCI index, which is in contrast to the results from Sharpe ratio. 
 

 
Table 6.1.2.1: Traditional performance measures: Sharpe ratio and Treynor ratio 
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6.1.3 Information ratio 

The equal-weighted and the value-weighted portfolio both received a positive information 

ratio compared to the oil fund. Compared to the MSCI only the equal-weighted portfolio 

received a positive ratio, and compared to the reference index, only the value-weighted 

portfolio received a positive ratio. For the most part, this means that both portfolios exceeded 

the benchmark, with the exception for value-weighted compared to MSCI and equal-

weighted compared to the reference index. 

 

6.1.4 M2 measure 

All of the M2 measure results are positive, which means that the return received is greater 

than the risk taken. The value-weighted portfolio received the highest percentage return for 

all of the benchmarks. Although the results are positive, the values are fairly low with the 

highest being only 0,78%.  

 

 
Table 6.1.4.1: Traditional performance measures: Information ratio and M2 measure 
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6.2 CAPM model 

In this section we will present the results from the CAPM model. We measure the risk-

adjusted performance of the value-weighted and the equal-weighted portfolios. Table 6.1.1 

presents the performance results from the regression where the dependent variable is the 

return of either the equal- or value-weighted portfolio. We ran three regressions on each 

where the independent variable is either MSCI, the oil fund or the oil fund’s reference index. 

 

Of the regression results, we are most interested in the alpha estimates. This is because a 

positive alpha implies that the exclusion portfolio outperforms the market, while a negative 

alpha implies the opposite, that the portfolio underperforms compared to the market.   

 

Table 6.2.1 shows significant positive alphas for MSCI, the reference index and the oil fund 

compared to the value-weighted portfolio. This indicates that the portfolio outperforms the 

benchmarks. The equal-weighted portfolio shows positive alpha and outperformance 

compared to the MSCI, and negative alphas and underperformance compared to the reference 

index and the oil fund. On the other hand, these results are not statistically significant, thus 

the out- and underperformance is weak. 

 

The adjusted R2 is fairly high for all of the regressions. Table 6.2.1 shows the equal 

regression R-squared of 0,81, 0,81 and 0,90 for MSCI, reference index and the oil fund, 

respectively. The value-weighted regression shows a lower R2 of 0,64, 0,63 and 0,62 for the 

same benchmarks. This means that the regressions have great explanatory power, but we still 

need to be careful to draw to final conclusions based on these results alone.  
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Table 6.2.1: CAPM 1-factor model: Performance results. 

Significance levels: *** 1%, ** 5%, * 10%.  
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6.3 Matching pair analysis/Paired t-test 

The results from the t-test are presented in table 6.3.1. The data indicates that the exclusion 

portfolios outperforms compared to the MSCI and underperforms compared to the oil fund 

and the reference index, on average. The pair with the largest, and negative, difference is the 

equal-weighted portfolio and the oil fund’s portfolio. The mean difference is negative, and 

this means that the equal-weighted portfolio underperforms the oil fund’s portfolio by -

0,001405, on average. The pair with the largest, and positive, difference is the value-weighted 

portfolio and the MSCI index with a mean difference of 0,001307. This means that the value-

weighted portfolio outperforms the market. 
 

 
Table 6.3.1: Paired t-test results. 
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6.4 Portfolio level analysis: Carhart 4-factor model 

To be able to compare our portfolios with the benchmarks, we ran regressions based on the 

Carhart 4-factor model. The dependent variable is either the equal-weighted portfolio or the 

value-weighted portfolio with MSCI, the reference index or the oil fund’s portfolio as the 

independent variable in addition to SMB (small minus big), HML (high minus low) and 

WML (winners minus losers).  

 

The results from the six different regressions are shown in table 6.4.1. For the equal-weighted 

portfolios, only the regressions with MSCI serving as the independent variable, is positive, 

but yet not significant. Both the equal-weighted regressions with the oil fund’s portfolio and 

it’s reference index as independent variable, is negative and not statistically significant. 

Negative alphas means that our portfolio underperform the benchmark. All of the alphas in 

the value-weighted regressions are positive and statistically significant. This means that the 

value-weighted portfolio is outperforming all of the benchmarks. We get a positive alpha that 

is statistically significant at 1% level when comparing the value-weighted portfolio with the 

MSCI index. The other two statistically significant alphas, the value-weighted portfolio 

compared to the oil fund and the reference index, is only significant at 5% level. 

 

Regarding the adjusted R2 results, we find some similarities to the Capital Asset Pricing 

Model.  

Also for the Carhart model, the adjusted R2 is very high for the equal-weighted regressions. 

The adjusted R2 in the value-weighted regressions is lower than for the equal-weighted, and 

slightly below 0,7 with an adjusted R2 of 0,65, 0,63 and 0,63 for MSCI, reference index and 

oil fund as independent variable, respectively. 

 



 29 

 
Table 6.4.1:Carhart 4-factor model: Performance results. 

Significance levels: *** 1%, ** 5%, * 10%. 
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6.5 Robustness of results 

6.5.1 Adjusted R2 

The results from the 1-factor CAPM model shows fairly high R-squared values. The 

relationship between variables are considered strong when its R-value is over 0,7. All of the 

regressions with the equal-weighted portfolio as the dependent variable, has an adjusted R2 

close to 0,7. The value-weighted portfolio received a lower value compared to the equal-

weighted. The equal-weighted regressions all received an adjusted R2 that shows strong 

explanatory power. On the other hand, the value-weighted regression shows weaker, but not 

poor, explanatory power with the highest R2 being 0,648. The results from the 4-factor model 

shows similarities to the CAPM. The Carhart 4-factor model shows that approximately 81% 

of the equal-weighted portfolio’s return is explained by the independent variables. While the 

value-weighted portfolio is explained by approximately 64%. Even though we for the most 

part received a high R2 on both the 1-factor and the 4-factor model, it is not a given that our 

model is a good one, and we therefore intend to do another robustness test as well.  

6.5.2 Sub-sample analysis 

The results from the sub-sample analysis are shown in appendix 7 and 8, and the alpha 

estimates are shown in the tables below. The majority of the results remain fairly unchanged. 

The regression with the equal-weighted portfolio compared to the MSCI had a positive alpha, 

and got a negative alpha after the sub-sample analysis. Yet, the difference is not great, and 

not significant. The analysis gives an indication that our results from the 1-factor model and 

4-factor model are not likely to be affected by the low number of excluded companies in the 

first years of the sample. 

 

 
Table 6.5.2.1: Alpha estimates for sub-sample analysis for the CAPM 1-factor model. 

Significance levels: *** 1%, ** 5%, * 10%. 
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Table 6.5.2.2: Alpha estimates for sub-sample analysis for the Carhart 4-factor model. 

Significance levels: *** 1%, ** 5%, * 10%. 

 

6.6 Interpreting the results 

In this section we will interpret and discuss the results from sections 6.1 to 6.5 in order to 

answer the following research questions: 

 

1) Does the return of the exclusion portfolio differ from the market? 

2) Does the return of the exclusion portfolio differ from the oil fund’s reference index? 

3) Does the return of the exclusion portfolio differ from the oil fund’s portfolio? 

 

As previously mentioned, the value-weighted portfolio is constructed by giving the 

companies a weight based on their market share. In contradiction to the value-weighted 

portfolio, the equal-weighted treats every company the same regardless of the market share. 

By giving equal weights to each company you assume that each stock is equally likely to 

have excess performance. When interpreting the results, it is important to keep in mind that 

the value-weighted portfolio is closer to the fund, and therefore more relevant when 

discussing the oil fund’s effect of the exclusions. 

 

From the results, we can see that all of the alphas from the value-weighted regressions are 

positive and this is in contrary to previous research. The company with the largest weight in 

the exclusion portfolio is Walmart which was excluded from 2006-2018. Because of their 

increasing returns after the Financial Crisis of 2008, the value-weighted portfolio receives a 

substantially higher return. This might be an explanation for the positive, significant alphas. 

In the following, a more detailed interpretation of the hypotheses will be presented. 
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6.6.1 Hypothesis 1 

H0: The return of the exclusion portfolios does not differ from the market. 

H1: The return of the exclusion portfolio differ from the market. 

 

In order to get an answer to the first research question, we ran two different regressions. The 

results from the 1-factor and 4-factor model shows positive alphas for both the equal- and 

value-weighted portfolios. We find strong evidence of significance with the alphas being 

statistically significant at 1% level. The results indicates that the excluded companies perform 

better compared to the market, here being the MSCI index. For the equal- and value-weighted 

portfolio, the received R-values shows that our model is explained by approximately 81% and 

64%, respectively. This indicates that the return of the exclusion portfolio significantly differs 

from the market, and we can reject the null hypothesis. By having an ethical investment 

strategy, you can end up losing a potentially higher return. 
 

6.6.2 Hypothesis 2 

H0: The return of the exclusion portfolios does not differ from the oil fund’s reference index. 

H1: The return of the exclusion portfolios differ from the oil fund’s reference index. 

 

For the second hypothesis we ran the same regressions as before, but with the oil fund’s 

reference index as the independent variable. The value-weighted portfolio received a 

significantly positive alpha. In contrast, a not significantly negative alpha was the result of 

the equal-weighted portfolio regression. This expresses conflicting results. The 

outperformance of the value-weighted portfolio is significant at 1% level in CAPM and 5% 

level in the Carhart 4-factor model, while the underperformance of the equal-weighted 

regression showed no significance. Here suggesting that the exclusion portfolio shows 

tendencies of outperformance compared to the oil fund’s reference index. On the other hand, 

we don’t have enough solid evidence to reject the null hypothesis with certainty because of 

contradictory results.  
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6.6.3 Hypothesis 3 

H0: The return of the exclusion portfolios does not differ from the oil fund’s portfolio. 

H1: The return of the exclusion portfolios differ from the oil fund’s portfolio. 

 

The results from this part of the analysis shows great similarities to the second hypothesis. 

Also here, we received a positive alpha for the value-weighted regression and a negative 

alpha for the equal-weighted regression. In addition, the outperformance is significant and the 

underperformance is not. Because of a significant outperformance, it is usual to draw the 

conclusion that the exclusion portfolio is performing better. As we can see in appendix 9, if 

Walmart weren’t excluded, it would have had a large weight in the oil fund’s portfolio, and 

contributed to a higher return. Since the Ethics Council have decided to exclude these 

unethical companies, the GPFG may end up losing a potentially higher return from not 

investing in them. It is therefore important for the oil fund, when deciding on an investment 

strategy, to consider whether they should focus on a higher return or ethics. Also in this case, 

with the results received from our analysis we don’t have enough grounds to reject the null. 
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7 Conclusion 

As already stated, this study aims to find out if a change in investment strategy come at the 

cost of financial gain. Previous papers have come to different conclusions regarding the 

performance of ethical investments. Yet, we can find a slight recurring in these studies, which 

is that the performance effect is not significant regardless of whether there is a out- or 

underperformance. 

 

The Norwegian Government Pension Fund Global is, as mentioned, one of the world’s 

largest Sovereign Wealth Funds, and there is a tendency for investors to follow their 

investment decisions. Ethical considerations plays a great part of the GPFG’s investment 

strategy. The perspective of previous research have mostly been on comparing an exclusion 

portfolio to a market benchmark. Our contribution is therefore to also compare the portfolio 

to the oil fund’s portfolio and it’s reference index to figure out if the oil fund is losing out on 

an extraordinary return. 

 

The hypotheses shows contradictory results regarding the performance and significance of 

the exclusion portfolio. This argues that the performance of the GPFG is neither harmed nor 

enhanced by an ethical investment strategy. The equal-weighted portfolio’s explanatory 

power indicates that this result is more reliable than the result for the value-weighted 

portfolio. This is due to the R-values from the equal-weighted regressions being higher and 

above 0,7. The results received from the regressions with the value-weighted portfolio 

serving as dependent variable is not in consistency with previous research. Combining these 

results, the contradictory performance and the R-values, we can conclude that there is a lack 

of evidence in order to give a definite answer to our research question.  

 

There are some limitations to our study. Using daily historical data in addition to having the 

exact exclusion date for the companies, could have made an impact on the results. Even 

though we didn’t have enough evidence to draw to a final conclusion, we think that our paper 

could be a good foundation for further research on the financial impact of investment 

strategies. 
 

 

  



 35 

Bibliography 

 

Atta-Darkua, V. (2019). Corporate Ethical behaviours and Firm Equity Value and 

Ownership: Evidence from the GPFG´s Ethical Excursions. Retrieved from: 

https://ssrn.com/abstract=3388868 

 

Adamsson, H. & Hoepner, A. G. F. (2015). The price of sin aversion. 

http://dx.doi.org/10.2139/ssrn.2659098  

 

Barnett, M. L., & Salomon, R. M. (2006). Beyond Dichotomy: The Curvilinear Relationship 

between Social Responsibility and Financial Performance. Strategic Management Journal, 

27, 1101-1122. https://doi.org/10.1002/smj.557  

 

Blitz, D. & Fabozzi, F. J. (2017). Sin stocks revisited: Resolving the sin stock anomaly. The 

Journal of Portfolio Management. Retrieved from: 

https://pdfs.semanticscholar.org/0d15/6d8d0fcf6c62025404218f8285fed5f05171.pdf?_ga=2.1

07367042.1460329583.1579688837-547901285.1579688837 

 

Bodie, Z., Kane, A., Marcus, A. J. (2014). Investment (10th). New York: McGraw-Hill 

Education. 

 

Capelle-Blancard, G. & Monjon, S. (2014). The Performance of Socially Responsible Funds: 

Does the Screening Process Matter? European Financial Management, 20(3), 494-520. 

https://doi.org/10.1111/j.1468-036X.2012.00643.x  

 

Etikkrådet. (2019). Etikkrådet for Statens pensjonsfond utland. Retrieved from: 

https://nettsteder.regjeringen.no/etikkradet3/files/2020/03/Etikkradet_arsmelding_2019_nors

k_uu.pdf 

 

Eurosif. (2016). European SRI study 2016. Retrieved from: http://www.eurosif.org/wp-

content/uploads/2016/11/SRI-study-2016-HR.pdf 

 



 36 

Hoepner, A.G.F., Schopohl, L. (2016). On the Price of Morals in Markets: An Empirical 

Study of the Swedish AP-Funds and the Norwegian Government Pension Fund. J Bus Ethics, 

151, 665–692 (2018). https://doi.org/10.1007/s10551-016-3261-0 

 

Hong, H. & Kacperczyk, M. (2009). The price of sin: The effects of social norms on markets. 

Journal of Financial Economic, 93(1), 15-36. 

https://doi.org/10.1016/j.jfineco.2008.09.001 

 

Hovland, K., M. (2019, 14. mars). Etikkrådet og Norges Bank uenige om oljefondet: venter 

med nye klimaråd. Retrieved from: 

https://e24.no/boers-og-finans/i/9myRmr/etikkraadet-og-norges-bank-uenige-om-oljefondet-

venter-med-nye-klimaraad  

 

Humphrey, J. E. & Lee, D. D. (2011). Australian Socially Responsible Funds: Performance, 

Risk and Screening Intensity. Journal of Business Ethics, 102(4), 519-535. 

https://doi.org/10.1007/s10551-011-0836-7  

 

Humphrey, J. E. & Tan, D. T. (2014). Does it really hurt to be responsible? Journal of Ethics, 

122(3), 375-386. https://doi.org/10.1007/s10551-013-1741-z  

 

Ioannou, I. & Serafeim, G. (2015). The Impact of Corporate Social Responsibility on 

Investment Recommendations: Analysts’ Perceptions and Shifting Institutional Logics. 

Strategic Management Journal, 36(7), 1053-1081. https://doi.org/10.1002/smj.2268  

 

Jensen, A. (2016). Introduction to Scandinavia. In T. Hebb, et al.(Eds.), The Routledge 

handbook of responsible investment (1st ed., pp. 313-316). New York: Routledge. 

 

Linderud, E. & Langved, Å. (2020, 27. february). Oljefondet økte med 1832 milliarder,  DN, 

p.15. 

 

Lobe, S. & Walkshäusl, C. (2011). Vice versus virtue investing around the world. Review of 

Managerial Science, 10(2), 303-344. https://doi.org/10.1007/s11846-014-0147-3  

 

  



 37 

NBIM. (2019a, 7th May). Investeringsstrategien. Retrieved from: 

https://www.nbim.no/no/oljefondet/slik-er-fondet-investert/investeringsstrategien/ 

 

NBIM. (2019b, 15th October). Dette er oljefondet. Retrieved from: 

https://www.nbim.no/no/oljefondet/om-oljefondet/ 

 

NBIM. (n.d.). Oljefondets historie. Retrieved 2020, February 3 from:  

https://www.nbim.no/no/oljefondet/oljefondets-historie/ 

 

Regjeringen. (06.11.2018). Investment strategy. Retrieved from: 

https://www.regjeringen.no/en/topics/the-economy/the-government-pension-

fund/government-pension-fund-global-gpfg/investment-strategy/id696849/ 

 

Renneboog, L., Horst, J. T. & Zhang, C. (2008). The price of ethics and stakeholder 

governance: The performance of socially responsible mutual funds. Journal of Corporate 

Finance, 14(3), 302-322. https://doi.org/10.1016/j.jcorpfin.2008.03.009  

 

Richardson, B. J. (2011).  Sovereign Wealth Funds and the Quest for Sustainability: Insights 

from Norway and New Zealand. Nordic Journal of commercial law, 2, 1-27. Retrieved from: 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1972382  

 

Scholtens, B., Sievänen, R. (2013). Drivers of Socially Responsible Investing: A Case Study 

of Four Nordic Countries. Journal of Business Ethics 115, 605–616.  

https://doi.org/10.1007/s10551-012-1410-7 
 

  



 38 

Appendices 

Appendix 1: Regression output: CAPM 1-factor model: Equal-
weighted portfolio 
 

 
This output shows the results from the CAPM regression with the equal-weighted portfolio as the 
dependent variable and the MSCI index as the independent variable. 
 
 

 
This output shows the results from the CAPM regression with the equal-weighted portfolio as the 
dependent variable and the reference index as the independent variable. 
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This output shows the results from the CAPM regression with the equal-weighted portfolio as the 
dependent variable and the oil fund’s portfolio as the independent variable.  
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Appendix 2: Regression output: CAPM 1-factor model: Value-
weighted portfolio 
 

 
This output shows the results from the CAPM regression with the value-weighted portfolio as the 
dependent variable and the MSCI index as the independent variable. 
 
 

 
This output shows the results from the CAPM regression with the value-weighted portfolio as the 
dependent variable and the reference index as the independent variable. 
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This output shows the results from the CAPM regression with the value-weighted portfolio as the 
dependent variable and the oil fund’s portfolio as the independent variable. 
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Appendix 3: Regression output: Carhart 4-factor model: Equal-
weighted portfolio 

 
This output shows the results from the Carhart 4-factor model regression with the equal-weighted 
portfolio as the dependent variable and the MSCI index, SMB, HML and WML as the independent 
variables. 
 

 
This output shows the results from the Carhart 4-factor model regression with the equal-weighted 
portfolio as the dependent variable and the reference index, SMB, HML and WML as the independent 
variables. 
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This output shows the results from the Carhart 4-factor model regression with the equal-weighted 
portfolio as the dependent variable and the oil fund’s portfolio, SMB, HML and WML as the 
independent variables. 
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Appendix 4: Regression output: Carhart 4-factor model: Value-
weighted portfolio 

 
This output shows the results from the Carhart 4-factor model regression with the value-weighted 
portfolio as the dependent variable and the MSCI index, SMB, HML and WML as the independent 
variables. 
 

 
This output shows the results from the Carhart 4-factor model regression with the value-weighted 
portfolio as the dependent variable and the reference index, SMB, HML and WML as the independent 
variables. 
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This output shows the results from the Carhart 4-factor model regression with the value-weighted 
portfolio as the dependent variable and the oil fund’s portfolio, SMB, HML and WML as the 
independent variables. 
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Appendix 5: Output: T-test: Equal-weighted portfolio 
 

 
This output shows the results from the t-test between the equal-weighted portfolio and the MSCI 
index. 
 

 
This output shows the results from the t-test between the equal-weighted portfolio and the reference 
index. 
 
 

 
This output shows the results from the t-test between the equal-weighted portfolio and the oil fund’s 
portfolio. 
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Appendix 6: Output: T-test: Value-weighted portfolio 
 

 
This output shows the results from the t-test between the value-weighted portfolio and the MSCI 
index. 
 
 

 
This output shows the results from the t-test between the value-weighted portfolio and the reference 
index. 
 
 

 
This output shows the results from the t-test between the value-weighted portfolio and the oil fund’s 
portfolio. 
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Appendix 7: Sub-sample analysis: CAPM 1-factor model 
 

 
This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
equal-weighted portfolio as the dependent variable and the MSCI index as the independent variable. 
 

 
This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
equal-weighted portfolio as the dependent variable and the reference index as the independent 
variable. 
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This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
equal-weighted portfolio as the dependent variable and the oil fund’s portfolio as the independent 
variable. 
 
 

 
This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
value-weighted portfolio as the dependent variable and the MSCI index as the independent variable. 
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This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
value-weighted portfolio as the dependent variable and the reference index as the independent 
variable. 
 
 

 
This output shows the results from the sub-sample analysis for the CAPM 1-factor model with the 
value-weighted portfolio as the dependent variable and the oil fund’s portfolio as the independent 
variable. 
  



 51 

Appendix 8: Sub-sample analysis: Carhart 4-factor model 

 
This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
equal-weighted portfolio as the dependent variable and the MSCI index, SMB, HML and WML as the 
independent variables. 
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This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
equal-weighted portfolio as the dependent variable and the reference index, SMB, HML and WML as 
the independent variables. 
 

 
This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
equal-weighted portfolio as the dependent variable and the oil fund’s portfolio, SMB, HML and WML 
as the independent variables. 
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This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
value-weighted portfolio as the dependent variable and the MSCI index, SMB, HML and WML as the 
independent variables. 
 

 
This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
value-weighted portfolio as the dependent variable and the reference index, SMB, HML and WML as 
the independent variables. 
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This output shows the results from the sub-sample analysis for the Carhart 4-factor model with the 
value-weighted portfolio as the dependent variable and the oil fund’s portfolio, SMB, HML and WML 
as the independent variables. 
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Appendix 9: Graphs 

 
This graph shows the largest weights in the value-weighted portfolio. 
 

 
This graph shows the returns of Walmart together with the value-weighted portfolio in the 2004-2010 
timeframe. 
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Appendix 10: List of excluded companies 

Excluded companies Exclusion time period 

General Dynamics Corp.    2005-2018 

Lockheed Martin Corp.    2005-2014 & 2016-2019 

Raytheon Co.      2005-2015 

Thales S.A.      2005-2008 

BAE Systems Plc.     2005-2011 & 2017-2019 

Boeing Co.      2005-2019 

Finmeccanica Sp. A.     2005-2012 

Honeywell International Group   2005-2019 

Northrop Grumman Corp.    2005-2019 

Safran S.A.      2005-2019 

Singapore Technologies Engineering  2005-2015 

Poongsan Corp.     2006-2018 

Airbus SE      2006-2019 

Wal-Mart Stores Inc.     2006-2018 

Wal-Mart de Mexico S.A.    2006-2018 

Freeport McMoRan Copper & Gold Inc.  2006-2019 

Hanwha Corp.      2007-2018 

Aerojet Rocketdyne Holdings Inc.   2007-2019 

Serco Group Plc.     2007-2019 

DRD Gold Ltd.    2007-2008 

Textron Inc.     2008-2018 

Dongfeng Motor Group Co. Ltd.  2008-2013 

Barrick Gold Corp.    2008-2019 

Rio Tinto Plc.     2008-2018 

Rio Tinto Ltd.     2008-2018 

MMC Norilsk Nickel    2009-2019 

Altria Group Inc.    2009-2019 

British American Tobacco BHD  2009-2019 

British American Tobacco Plc.  2009-2019 
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Gudang Garam Tbk. Pt.   2009-2019 

Imperial Tobacco Group Plc.   2009-2019 

ITC Ltd.     2009-2019 

Japan Tobacco Inc.    2009-2019 

KT&G Corp.     2009-2019 

Philip Morris Int. Inc.    2009-2019 

Philip Morris CR AS    2009-2019 

Swedish Match AB    2009-2019 

Universal Corp. VA    2009-2019 

Vector Group Ltd.    2009-2019 

Elbit Systems Ltd.    2009-2019 

Grupo Carso SAB de CV   2011-2018 

Shanghai Industrial Holdings Ltd.  2011-2019 

FMC Corp.     2011-2012 

Nutrien Ltd.     2011-2018 

Shikun & Binui Ltd.    2012-2019 

Jacobs Engineering Group Inc.  2013-2019 

BWX Technologies Inc.   2013-2019 

Zuari Agro Chemicals Ltd.   2013-2019 

Ta Ann Holdings Berhad   2013-2019 

Volcan Compania Minera SAA  2013-2019 

WTK Holdings Berhad   2013-2019 

Zijn Mining Group Co. Ltd.   2013-2019 

Huabao International Holdings Ltd.  2013-2019 

Schweitzer-Mauduit International Inc. 2013-2019 

Vedanta Ltd.   2014-2016 & 2018-2019 

Orbital ATK     2015-2017 

Genting Bhd.     2015-2019 

IJM Corp. Bhd.    2015-2019 

POSCO     2015-2019 

Posco Daewoo Corp.    2015-2019 

ZTE Corp.     2015-2019 

Duke Energy Corp.    2016-2019 
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Caim Energy Plc.    2016-2017 

Kosmos Energy Ltd.    2016-2017 

San Leon Energy Plc.    2016-2019 

Aboitiz Power Corp.    2016-2019 

AES Corp/VA     2016-2019 

AES Gener SA    2016-2019 

Allete Inc.     2016-2019 

Alliant Energy Corp.    2016-2019 

Ameren Corp.     2016-2019 

American Electric Power Co. Inc.  2016-2019 

Capital Power Corp.    2016-2019 

CESC Ltd.     2016-2019 

China Coal Energy Co. Ltd.   2016-2019 

China Power Int. Development Ltd.  2016-2019 

China Resources Power Holdings Co. Ltd.  2016-2019 

China Shenhua Energy Co. Ltd.  2016-2019 

9Chugoku Electric Power Co. Inc/The  2016-2019 

CLP Holdings Ltd.    2016-2019 

Coal India Ltd.    2016-2019 

Consol Energy Inc.    2016-2019 

Datang Int. Power Generation Co. Ltd. 2016-2019 

DMCI Holdings Inc.    2016-2019 

Drax Group PLC    2016-2019 

DTE Energy Co.    2016-2019 

Electric Power Development Co. Ltd. 2016-2019 

Electricity Generating PCL   2016-2019 

Emera Inc.     2016-2019 

Exxaro Resources Ltd.   2016-2019 

FirstEnergy Corp.    2016-2019 

Guangdong Electric Power Developement  2016-2019 

Gujarat Mineral Development Corp. Ltd.  2016-2019 

Hokkaido Electric Power Co. Inc.   2016-2019 

Hokuriku Electric Power Co.   2016-2019 
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Huadian Power Int. Corp. Ltd.  2016-2019 

Huaneng Power Int. Inc.   2016-2019 

Idacorp Inc.     2016-2019 

Inner Mongolia Yitai Coal Co. Ltd.  2016-2019 

Jastrzebska Spolka Weglowa SA  2016-2019 

Lubelski Wegiel Bogdanka SA  2016-2019 

MGE Energy Inc.    2016-2019 

New Hope Corp. Ltd.    2016-2019 

NRG Energy Inc.    2016-2019 

NTPC Ltd.     2016-2019 

Okinawa Electric Power Co. Inc./The  2016-2019 

Peabody Energy Corp.   2016-2019 

PNM Resources Inc.    2016-2019 

Public Power Corp. SA   2016-2019 

Reliance Infrastructure Ltd.   2016-2019 

Reliance Power Ltd.    2016-2019 

Shikoku Electric Power Co. Inc.  2016-2019 

Tata Power Co. Ltd.    2016-2019 

Tenaga Nasional Bhd.   2016-2019 

TransAlta Corp.    2016-2019 

WEC Energy Group Inc.   2016-2019 

Whitehaven Coal Ltd.   2016-2019 

Xcel Energy Inc.    2016-2019 

Yanzhou Coal Mining Co. Ltd.  2016-2019 

AECOM     2017-2019 

Huntington Ingalls Industries Inc.  2017-2019 

Fluor Corp.     2017-2019 

Atai SA     2017-2019 

Bharat Heavy Electricals Ltd.  2017-2019 

CEZ AS     2017-2019 

Eneva SA     2017-2019 

HK Electric Investments   2017-2019 

Korea Electric Power Corp.   2017-2019 
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Otter Tail Corp.    2017-2019 

PGE Polska Grupa Energetyczna SA 2017-2019 

SDIC Power Holdings Co. Ltd.  2017-2019 

Luthai Textile Co. Ltd.   2018-2019 

Texwinca Holdings Co.   2018-2019 

Pyxus International Inc.   2018-2019 

JBS SA     2018-2019 

Engie Energia Chile SA   2018-2019 

Evergy Inc.     2018-2019 

PacifiCorp     2018-2019 

Evergreen Marine Corp. Taiwan Ltd. 2018-2019 

Korea Line Corp.    2018-2019 

Precious Shipping PCL   2018-2019 

Thoresen Thai Agencies PCL  2018-2019 

G4S Plc     2019 

Halcyon Agri Corp. Ltd.   2019 
 

This table shows all of the excluded companies in the period 2005-2019, with the exclusion period for 

all of the companies. 

 
 
 
 


