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Abstract

We are living in times, where more and more consideration is given to the social responsibility of the

companies we deal with in our everyday lives. This is evident from the multitude of sustainability

reports published by companies, and it carries over to how we invest. This has resulted in an emergence

of investment funds, which refuse to invest in companies, that can be considered unethical. This

constricts how some investors may choose to, or be forced to invest, which raises the question of

whether investors that do not face these constrictions can exploit this skew in the market.

The report investigates the presence of abnormally large returns, when investing in a portfolio of

stocks that can be considered unethical. This is investigated in the framework of the CAPM, where

portfolios of stocks are created from historical data, varying in their definition of unethical stocks,

geographical scope and weighting scheme used for the stocks in the portfolios. The report makes use

of Sharpe-ratios in addition to the alphas of the CAPM, to support the findings.

It is found that it is possible for investors, who are not facing the mentioned constraints, to make

abnormally large returns. The scope of these abnormally large returns are however not as broad as

initially theorized in this paper, and are concentrated on a limited number of industries, and varies

depending on their geographical scope. Generally portfolios of only US stocks perform better measured

in a CAPM setting, but more global portfolios have better Sharpe-ratios. The returns are not stable

over time and some indications are found that the possibility of profiting from the strategies of the

report seem to disappear in recent times for some of the portfolios.

The implications of this report is that it could spur further research into the investigation of adding

a new risk-factor into the general framework of CAPM and other risk-factor models. The portfolios

of the report can be easily recreated, and may provide investors with a way to ”beat the market”.
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1 Introduction

In the general setting of the the CAPM model a stock’s return should be given by the risk-free asset

return, the excess return of the general investable market and the stocks’ covariance with that market

return Bodie et al. (2014). By this definition only purely financial and directly observable factors are

taken into consideration, when investors construct their portfolios. This report recognizes that this

may not be entirely true, as evidenced by the rising popularity of Socially Responsible Investment

(SRI) US SIF (2017), and that in reality people and institutions don’t invest exactly like predicted by

the CAPM. As societies grow wealthier, alternatives when investing becomes more viable, as monetary

gain is no longer the only important goal of investing. When investing, one can choose not to invest

in industries which produces goods that one sees as damaging to society and by doing that, indirectly

influencing society in accordance with the investor’s beliefs.

It may not all come down to an investor’s beliefs, but may be driven by a need or desire to uphold

a social reputation. Akerlof (1980) proposes a general utility model, where reputation is a part of the

total utility, alongside consumption. Reputation losses as a result of breaking social norms, in this

case by investing in unethical stocks, have a negative impact on utility. While private investors making

conscious-based choices might be able to make a change in their own investments, they make up only

a small portion of the capital invested in stocks. Companies such as pensions funds, sovereign wealth

funds and other investment companies make up a larger portion of the invested capital, and therefore

have a higher ability to influence society by the way they invest. Using the tobacco industry as an

example, several big institutional investors have dis-invested in the sector during the past 10 years

Marriage (2016). Some sovereign wealth funds, such as the Norwegian Oil Funds are also restricting

themselves from investing in the industry and a number of pension funds are divesting in the industry,

despite not facing actual constraints.

Most work on unethical investing, or investments in sin stocks is recent, and have undoubtedly

been inspired by The American Vice Fund USA Mutuals (2017) established in 2002, which is cited in

multiple papers.

All reviewed literature in section 2.1 use the same three industries of tobacco, alcohol and gambling.

These three industries have been defined as the default unethical industries. It is seldom that other

industries are considered, and if it is the case, like in the investigation by Fabozzi et al. (2008), the

reasons for including additional industries are brief, and not commented on in detail. The limited
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number of industries in most research, and the fact that no additional industries have been recognized

in addition to the three standard ones, is interesting, but does not seem to garner much attention

within the field. This is part of the motivation for this paper, which will challenge this, with a

proposition of a broader view of unethical investing, motivated by the broader range of industries

considered by SRI investors. The American Vice Fund contains the aerospace/defence industry in

addition to the three industries used in most research. This could show that it is possible to construct

a portfolio that performs better, than the standard alcohol, tobacco and gambling portfolio.

Differences in the definition of unethical stocks have been discussed by Fabozzi et al. (2008), as

being determined by religion. Salaber (2007b) investigates this, and finds evidence that premiums

differ across countries. Salaber (2007b) takes a country view of sin. Many similarities exist between

different countries and an investigation based on different cultures and not nationalities, might provide

more stable results.

An interesting topic which is only covered in one paper by Salaber (2007b) is the performance of

an unethical portfolio over time. Salaber found that a portfolio of sin stocks performed best during

times of stock market distress. This is an interesting result which could have implications for the

empirical implementation of the strategy.

The portfolio construction can be hypothesized to have an impact on portfolio performance, as

Fabozzi et al. (2008) have argued, that the sin industries are mostly made up of a few large firms with

monopolistic power. Thus in a value weighted portfolio these companies will be over-weighted and

result in low diversification. An equally weighted portfolio could provide a more diversified portfolio.

The research question and the propositions below formalizes the points in this motivation.
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1.1 Problem statement

The focus of this report is to challenge existing theory on sin stock returns and to add research on

previously unexplored areas within the unethical investment topic. The overall research question of

this report is:

Can an investor exploit the supply-demand skew generated by socially

responsible investing and realize an excess return by investing in unethical

stocks, and what conditions affect his ability to do so?

To answer this question in depth the following propositions, motivated by the observations and

prior research mentioned above, will be investigated:

Proposition I: A value weighted and diversified portfolio of unethical stocks, will show a signifi-

cantly positive alpha, measured in a CAPM setting.

Proposition II: Because of differences in culture and barriers restricting the free flow of money,

the excess returns generated by an unethical portfolio will vary, depending on the geographical scope

of the portfolio.

Proposition III: A broader view than in existing literature, on what can be considered unethical

stocks, can provide a more diversified return and therefore a higher alpha.

Proposition IV: The constituent industries in an unethical portfolio are mostly characterized by

high market concentration, and may not be sufficiently diversified in a CAPM setting. An equally

weighted portfolio will provide more diversification and subsequently higher alphas.

Proposition V: The excess return of the unethical portfolio is not constant over time, and will fluc-

tuate, due to differences in relative performance to the market, during differing economic conditions.

Proposition VI: The industries considered unethical perform differently, and one can therefore by

investigating each industry individually, combine the best industries and create a better performing

portfolio, than what is suggested by existing literature.
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1.2 Delimitations

The main performance measures used by this report will be the alpha of the CAPM, along with the

Sharpe ratio. Other performance measures, like the information ratio or the Sortino ratio will therefore

not be considered.

As there is no inherent need to use special financial instruments to capture the effect proposed by

the report, the report will form portfolios consisting of only long positions in the stocks considered.

Funding constraints and funding costs will therefore not be considered in this report. Furthermore

it will be assumed that the investor faces a liquid market and can buy the stocks considered at their

stated prices, with no transaction costs. Both transaction costs as well as funding costs, will be

discussed in the discussion section, but will be assumed zero throughout the report. In the report it

is assumed that the investor is able to monitor and re-balance his portfolio every week, in accordance

with the weekly data frequency.

The report will focus on the asset class of stocks, and will not investigate the proposed effect

provided by unethical companies in other asset classes, such as the bonds issued by the companies

identified as unethical. The unethical premium in bond markets is deemed unlikely based on the

argument of Durand et al. (2012), that the debt market is less transparent in terms of the issuers of

debt. Furthermore when choosing the market portfolio for the CAPM regressions carried out, only

stock indices will be considered, but with some alterations that will be described later.

The portfolios will only consider stocks that are considered unethical. As socially responsible

investing seeks to avoid companies considered unethical, the opposite effect may also be observed,

with companies being considered very ethical receiving specially dedicated funds. As investigated by

Durand et al. (2012), this could create an opposite effect of what is investigated in this report, and

shorting ethical companies, could be used to further improve the models shown in this report. As the

purpose of this report is the investigation of the existence and behavior of the unethical factor, and

not to find the portfolio which optimizes the gains of the effect, the effect of including ethical stocks

is not investigated.

The results of the paper are limited to the view of an American investor. This is in order to make

the results easily comparable to existing literature, and in order to obtain reliable data. What this

entails, is that the risk-free rate used by the report, will be that of the US. Changing the home base

of the investor could change the results of the report, as risk-free rates and other financial conditions

differ across countries.

Additional effects of the proposed high market concentrations of the industries in the portfolios
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will not be investigated. It is possible for the high market concentration of the industries in the

portfolios of the report to create other effects, that can impact the portfolios of the model. These

effects are unobserved in the models of the paper and may thus be causing overestimation of the

proposed unethical factor. In order to find and sort out these effects, a new portfolio focused only on

these factors, would have to be made. This is beyond the scope of this report.

It is proposed that changes in culture and trade barriers, can potentially cause differences in the

return of the unethical portfolios across the world. While there may be many other factors affecting the

returns of portfolios differing in their geographical scope, no further investigation will be carried out,

in order to find these. Finding the factors that can be causing the changes in the returns, is necessary

in order to implement the portfolios most efficiently. This report however, focuses on showing whether

the portfolios presented, are in fact impacted by the total effect of these factors, and not optimization

of implementation with respect to the individual factors.
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2 Theory

2.1 Literature Review

Research on unethical stocks has only just gained attention and the body of work is not large. Even

though the area of research is very recent, there seems to be rather good consensus among researchers,

regarding the definition of an unethical stock. Unethical stocks are most often selected based on

the industry to which they belong. Certain industries are considered unethical, and if a company is

classified as being in this industry, the company is considered an unethical company. It is therefore

not specific company practices or certain incidents that define an unethical company.

Most existing literature uses the same three industries when investigating unethical stocks (Hong

and Kacpercyk (2009), Liston (2016), Salaber (2007a) and Sabherwal et al. (2017)). These three

industries are sometimes referred to as the triumvirate of sin, and consist of the alcohol, gambling

and tobacco industries. The reasoning behind these three industries being unethical is similar among

researchers. The reason often includes religion, as well as the addictive nature of the products offered

by the industries.

Excess returns are found in these industries by Fabozzi et al. (2008), using a simple CAPM model,

and an equally weighted portfolio, with a yearly alpha of 13.71%. The sample used for the analysis

included adult entertainment, weapons as well as bio-tech. The sample included both US and non-US

firms. The inclusion of weapons and adult entertainment is in line with some other research, but the

inclusion of the bio-tech industry is unique to this research paper. The reason for including it in the

sample is different than the other industries, as it pertains to gene-modification and animal testing.

The footnotes of the paper also mentions the use of the Fama-French factors, which yielded similar

results, and thus were not presented or discussed in the paper.

Unethical stocks are also investigated in two papers by Salaber (2007a),Salaber (2007b). The

first paper titled Sin Stock Returns Over the Business Cycle, uses US data for the three default

unethical industries. The main findings are that the industries perform best during periods of economic

contraction, and that the beta of the portfolio is lower than one, at about 0.75. The model used is

a four-factor Carhart model. The second paper titled: The Determinants of Sin Stock Returns on

the European Market, uses data for 18 European countries, as well as factors such as litigation risk

and religion. It is found that countries with differences in religion have different sin stock premiums,
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with predominantly protestant countries having the highest sin stock premium. This paper uses a

factor-model as well, but only includes the Fama-French factors.

Hong and Kacpercyk (2009) and Liston (2016) takes a look at empirical evidence from the market,

and both mention the American Vice fund, which is an investable fund catering to investors seeking

to invest in unethical stocks. The fund deals with the three common industries mentioned above, as

well as the aerospace/defense industries USA Mutuals (2017). The fund description mentions several

advantages of investing in unethical stocks, such as steady product demand, high profit margins and

ability to generate excess cash flows. The Vice Fund includes aerospace/defense, but most research

does not, as the industry is much more diverse, than the other three, and as a result is much harder

to define as an unethical industry. Liston (2016) finds support for the claims made by the fund, as it

has had a 7% average annual return since its introduction in 2002, compared to a 5% return for the

S&P 500, over the same time horizon. Hong and Kacpercyk (2009) investigate unethical stock returns

with the hypothesis that institutional investors neglect unethical stocks, due to social concerns. They

find evidence for this, in the form of a positive alpha for a portfolio containing only unethical stocks.

The model used is a four-factor Carhart model. Durand et al. (2012) base their work on Hong and

Kacpercyk (2009), and hypothesize that there might be firms, which they call saints, which have the

opposite characteristics of unethical stocks i.e. a negative return premium. They find that this is

not the case, but they do however note, that due to investor sentiment, unethical companies use a

larger than average fraction of debt, since the debt market is less transparent. There is a premium for

unethical companies when raising equity capital, due to investor sentiment. Saint companies, which

can utilize their good reputation, can raise equity capital more easily, and as a result issue less debt.

Sabherwal et al. (2017) link unethical stock performance in the US with the political environment,

and find that in periods of republican presidency, unethical stocks perform better, while in periods of

democratic presidency, the overall stock market performs better, but unethical stocks perform worse.

The paper also notes that the unethical industries contribute more to republican political candidates,

than to democratic candidates, and that republicans favor these unethical industries.

2.2 Theoretical Framework

The theoretical framework of this report is concentrated in the areas of financial and statistical theory.

11



2.2.1 Financial Theory

Capital Asset Pricing Model

The CAPM has been a staple of stock return analysis for many years. It is a simple model, which

makes it popular with practitioners. The main implications of the CAPM is that only systematic risk

of a stock, which is measured by its beta, is rewarded. The return of a stock, given by the CAPM is

made up of two parts; the time value of money is represented by the risk free rate and the the risk is

represented by the market exposure of the stock. This is shown in equation 2.1, with the beta given

by equation 2.2:

rasset = rf + βasset ∗ (rm − rf ) (2.1)

βasset =
cov(rasset, rm)

var(rm)
(2.2)

While the theoretical implications of the CAPM are intuitive and rather straightforward, the model

has been the subject of much criticism from practitioners as well as researchers.

Fama and French (2004a) review various criticisms, and tests of the CAPM. They present evidence,

that the relationship between stock returns and beta is too flat. Low-beta stocks have too high returns,

and high beta stocks have too low returns, compared to the CAPM prediction. According to the CAPM

there should not be any factor besides the market beta, which has predictive power for stock returns.

In practice this has not been the case, as a number of other factors have been proposed and found

to have predictive power, in addition to the standard CAPM market beta. While more factors can

be included in the CAPM, turning it into a multi-factor model and increasing it’s predictive power,

other issues affect the CAPM, which are harder to remedy.

The individual betas are hard to estimate, leading to measurement error, which causes a down-

ward bias in the coefficient estimate of the model. Several researchers have mitigated this bias using

portfolios of stocks instead of individual stocks, when estimating the CAPM. The investment universe

of the CAPM includes the risk free rate, as well as all risky assets. In practice a proxy must be used,

but due to the size of the investment universe, the proxy will include only a small part of the actual

investment universe. The choice of market proxy is an important consideration, and might influence

the results of the CAPM model significantly, as any chosen proxy, will most likely differ from the

theorized portfolio.

Market rate

According to the theory of the CAPM, when choosing both the market returns as well as the risk

free return, it is important that the returns chosen reflect the broad market of investable assets
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Fama and French (2004b). This in turn means a value weighted portfolio of all investable and non-

investable assets. In practice this is unrealistic. Mostly stocks are considered, and looking at French’s

website describing how the factors of the Fama and French model, discussed later in this section, were

constructed, it can be seen that only US stocks have been used as a proxy for the market portfolio

French (2017). While this is wrong in theory, factors like the home country bias, might make this

more representative of actual investor behavior. Home country bias is discussed by French and Poterba

(1991) and it is shown that investors over-weight stocks from their home countries.

Factor Models

Even though the beta is the only factor, which is associated with a premium in the CAPM, other

factors have been found, that can provide premiums as well. Adding one or several of these to the

one-factor CAPM model makes it a multi-factor model and can improve the predictive power of the

model. A variety of factors have been proposed by researchers. Factors that have been proved to have

predictive power for stock returns include certain ratios related to a stock, such as book-to-market

ratio and size Fama and French (2004a). As with any regression model, there should be some kind

of logical reason for including a certain variable, as adding as many factors as possible, increases

the chances of type II errors in the regression. Below is a description of the theoretical reasoning

for the variables chosen in this report, along with possible explanations of their effect. Later in the

methodology section (3.2.1), it will be discussed how the returns of the unethical portfolios of this

report, are expected to correlate with the returns of the portfolios based on the additional factors.

SMB - Small Minus Big In their July 1992 paper Eugene F. Fama and Kenneth R. French

extended the CAPM model by including two additional factors other than the market return. These

were a size factor (SMB) and a book-to-market factor (HML) French (1992a).

Fama & French found evidence in stock returns, that there was a strong correlation in the average

return and size of a firm, where smaller firms tended to outperform larger ones. While a complete

reason for this was not found, it is believed that the SMB factor along with the following HML factor

could be a proxy for a multitude of things, such as leverage risk. No matter the economical reason, it

was found that whatever the SMB proxied, it was consistent across time.

HML - High Minus Low As with the SMB factor, Fama and French found evidence that companies

with a high book to market value of equity, tended to outperform companies with lower ratios. As with

the SMB factor there is no clear economical explanation for the HML factor, but only speculations.

It has been speculated that the SMB and HML factors together, can predict current default premium
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and news about future GDP growth Vassalou (2000). Fama and French themselves speculate that the

HML specifically can be tied to either the distress of the company, or simply that the HML arises from

a regression towards the mean of irrational fluctuations, in the prospects of the firms as perceived by

the market French (1992b).

UMD - Momentum (Up minus Down) The momentum factor recognizes the fact that companies

which have performed well, when looking at returns in the last 3 to 12 months, continue to preform

well in following periods. Titman (2001) sums up some explanations for why this might be. The first

reason might be that there are inherent biases in the way investors interpret information, meaning

that the market might not be as efficient as previously thought. Second, it can be a compensation for

risk, with cross-sectional rather than time-series variation in stock returns being the premier reason.

Jegadeesh and Titman also find that especially small firms experience return reversal if one is looking

at a period beyond the traditional 12 following months, something which might impact the firms in

this report differently than the general market, as discussed further in 3.2.1.

BAB - Betting Against Beta The Betting against Beta or BAB factor challenges the general

assumption of the CAPM model, that agents invest in the the portfolio with the highest return per

unit of risk and then leverage and deleverage this portfolio, to get a portfolio that fits their risk

preferences. The BAB factor recognizes that many investors are constrained in the leverage they can

take. Many funds have clear rules on leverage, and many individual investors also shy away from it.

Because of this, the aforementioned investors might want to buy high beta stocks to get the return

they seek, without using leverage. This creates excess demand for high beta stocks and consequently

less demand for low beta stocks, when compared to the optimal risk-reward strategy. The BAB factor

therefore capitalizes on this, as it creates a portfolio long in low beta stocks, levered to a beta of 1

and shorts high beta stocks delevered to a beta of 1 Pedersen (2013a).

Sharpe Ratio

In addition to the alpha of a portfolio, the Sharpe-ratio is an important performance measure. While

investors are interested in the excess return from holding risky assets instead of risk-free assets, this

entails risk in the form of the standard deviation of these excess returns Bodie et al. (2014). Investors

would like to invest, so as to get the lowest standard deviation, at a given level of excess return. This

is what is measured with the Sharpe-ratio shown in equation 2.3.

SharpeRatio =
ExcessReturn

SD(excess return)
=
E(rp)− rf
σ(E(rp)−rf )

(2.3)
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2.2.2 Statistical Theory

Ordinary Least Squares Linear Regression

Linear regression models are used throughout the paper in various forms, to estimate the CAPM

model, several factor model specifications, as well as estimating rolling window regression analyses.

Ordinary Least Squares estimation, or OLS estimation, is used to estimate relationships between

a dependent variable Y, and one or several independent X variables. The estimation process is mini-

mizing the sum of squared regression errors, hence the name OLS. The regression error arise, as the

estimated relationship between Y and the X’s cannot fit all the data points exactly, and most data

points will lie close to, but not exactly following the estimated relationship. The distance between the

estimated relationship and actual data points represent regression errors. The regression errors are

denoted by u, and the sum of squared errors is commonly written as SSR, so the expression that is

minimized is:

SSR =
n∑

n=1

u2i (2.4)

The estimator resulting from OLS regression is BLUE (Best Linear Unbiased Estimator), under the

five Gauss-Markow assumptions Wooldridge (2016). This means that no other estimator that is linear

in its parameters has a lower variance than the OLS estimator, if the five assumptions for multiple

regression models hold. In this study the data collected are mainly time series data, which means

that the assumptions for cross-sectional OLS analysis are not applicable. Therefore the assumptions

presented here are different from the usual MLR assumptions.

Assumption 1: Linearity in the model parameters The stochastic process [(xt1, xt2, ..., xtk, yt) :

t = 1, 2, ..., n] follows the linear model in equation 2.5.

yt = β0 + β1xt1 + ...+ βkxtk + ut (2.5)

Assumption 2: No Perfect Multicollinearity No independent variable, can be constant, or be

a perfect linear combination of other independent variables.

Assumption 3: Zero conditional mean This expectation states that the error term at time t is

uncorrelated with all the independent variables in all periods. If this assumption holds there is strict

exogeneity of the explanatory variables.

E(ut | X) = 0, t = 1, 2, ..., n (2.6)
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Assumption 4: Homoskedasticity The variance of the error term is constant and independent

of X.

V ar(ut | X) = V ar(ut) = σ2 (2.7)

Assumption 5: No serial correlation

Corr(ut, us | X) = 0 for all t 6= s (2.8)

This states that conditional on X the error term in two different periods are uncorrelated.

The first three assumptions are enough for the OLS estimator to be unbiased, but assumptions

4 and 5 are needed in order for OLS to fulfill the Gauss-Markow theorem, so that the estimator is

BLUE. In addition to the 5 Gauss-Markow assumtions there is also a sixth assumption, that allows

for inference, just as in the cross-sectional case.

Assumption 6: Normality Errors are independent of X and are i.i.d. distributed N(0, σ2) This

assumption actually implies assumption 3, 4 and 5, but it also adds normality of the errors.

Heteroskedasticity In the case that assumption 4 is not satisfied, the errors of the regression

exhibits heteroskedasticity. This is an issue for inference, because OLS standard errors are no longer

valid, which in turn invalidates confidence-intervals and parameter hypothesis testing. There are

several ways to detect heteroskedasticity. The regression residuals can be plotted against Y and each

of the X’s, and a visual examination of the error variance can be carried out. While this is fine in many

cases, it is convenient to use a formal test for heteroskedasticity. Two different tests are the most used

modern tests for detecting heteroskedasticity. These are the Breusch-Pagan test, and the White test

Wooldridge (2016). The Breusch-Pagan test is testing for linear forms of heteroskedasticity, which is

when the errors are monotonically increasing or decreasing in X. The alternative is the White test,

which tests for general forms of Heteroskedasticity. The methodology for both tests are somewhat

similar. Using the Breusch-Pagan test the independent variables are regressed on the residuals of the

model to be tested for heteroskedasticity, as shown in equation 2.9.

u2 = δ0 + δ1x1 + δ2x2, .., δkxk + ν (2.9)

A test statistic is then formed. This can either be an F-statistic or a Lagrange multiplier statistic.

Hypotheses and rejection is just like the normal F-test, testing multiple restrictions.
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The White test is based on the same concept, but adds to 2.9 a squared term for each independent

variable, as well as the cross products for all xj , xh for j 6= h. This means that the number of

right hand side terms in the White test increases quickly, as the number of independent variables in

the regression model increases. The high number of regressors in the White test uses more degrees of

freedom, and this makes the White test loose power quickly, when the number of explanatory variables

in a regression increases. For the models in this paper, a visual inspection of residual against fitted

plots are examined for the models. As a linear form of heteroskedasticity is suspected, based on the

visual inspection, the Breusch-Pagan test is chosen to test for heteroskedasticity, as it has fewer terms,

and conserves more degrees of freedom.

Serially Correlated Errors A serially correlated error term in an OLS regression model, does not

cause bias or inconsistency, but it does have other effects. According to Gujarati and Porter (2009) the

error variance is likely to be underestimated, which as a result will cause the R2 to be overestimated.

The underestimation of the error variance, will be transmitted to the variance of the beta coefficients,

and cause t and F-tests to become invalid.

The most common test for detecting autocorrelation, is the Durbin-Watson test. This test assumes

a first-order autoregressive process, and cannot be used to detect higher orders of autocorrelation in

the errors. An AR1 process will mostly be the case, so this is not a big disadvantage. There are

methods available for detecting higher order autocorrelations, but these are not presented here, as

they are not used in the paper. The statistic for the Durbin-Watson test is:

d =

∑t=n
t=2 (ût − ût−1)2∑t=n

t=1 û
2
t

(2.10)

The d statistic is the sum of the squared difference in successive period errors, divided by the Sum of

Squares Residual of the model. The distribution of the d-statistic is complicated and no critical value

for the statistic can be computed. It can however be shown that the d-statistic is approximately equal

to d ≈ 2(1− ρ̂) and since −1 ≤ ρ ≤ 1

0 ≤ d ≤ 4 (2.11)

A d-statistic of about 2 implies no autocorrelation. This is a rule of thumb as no critical values

exist. A value less than 2 signifies positive autocorrelation and a value above 2 signifies negative

autocorrelation. Even though there are no critical values there are upper and lower bounds for the

d-statistic, which only depend on n and k. Tables are available with upper and lower bounds for

different combinations of n and k. Gujarati and Porter (2009) has set up a table of decision rules that

is replicated as table 2.1. From the table the weakness of the Durbin-Watson test can be observed, as

some tests are indecisive.

17



Hypotheses and Desicion Rules for the DW-test

Null Hypothesis Decision If

No positive autocorrelation Reject 0 < d < dL

No positive autocorrelation No decision dL ≤ d ≤ dU

No negative autocorrelation Reject 4− dL < d < 4

No negative autocorrelation No decision 4− dU ≤ d ≤ 4− dL

No autocorrelation, positive or negative Do not reject dU < d < 4− dU

Table 2.1: Source: Damodar & Porter, Basic Economometrics (2009)

Autocorrelation in the error term can be dealt with in two ways Wooldridge (2016). Feasible

Generalized Least Squares estimation can be used, given certain assumptions, however it has become

common to correct the coefficient standard errors from standard OLS estimation, even though OLS

is inefficient in the case of autocorrelated errors. This is the case since often the assumptions needed

for Feasible GLS estimation does not hold in practice.

In this paper both HC (Heteroskedasticity Consistent) standard errors, and HAC (Heteroskedas-

ticity Autocorrelation Consistent) standard errors will be used when appropriate, based on analysis

of model diagnostics.

OLS Inference and Model Fit

OLS inference is based on assumption 6. Testing a hypothesis about one population parameter is done

using a t-test. Usually the hypothesis is regarding whether a certain parameter in a model is zero or not.

i.e. whether it belongs in the model or not. The hypothesesis is: H0 : βj = 0 against H1 : betaj 6= 0.

In general the test statistic is:

t =
(esimate− hypothesized value)

standard error
(2.12)

In order to evaluate the hypothesis, a significance level α must be chosen for the test. This will

determine the power of the test. For example a significance level of 5% will on average reject the null

when it is true, in 5% of all cases. After the significance level is chosen, the critical value c can be

found in the t-distribution, or for sufficiently large samples, in the normal distribution. If the test

statistic exceeds the critical value, the null hypothesis is rejected, otherwise rejection fails. For a two

sided alternative hypothesis, the t-stat is an absolute value, so the rejection criterion is: | t |> c.

In certain cases it is desirable to be able to test multiple restrictions at a time. In these cases

t-tests of the individual parameters is not appropriate, because the restrictions have to be tested
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jointly Wooldridge (2016). In the case of multiple restrictions, a common hypothesis might look like.

H0 : β1 = β2 = .... = βj = 0 against H1 : βx 6= 0

Instead of individual t-tests the F-test is used. The F-test utilizes the SSR of a model, with and

without the restrictions in question, and the statistic can be interpreted as the relative increase in

SSR, when going from the model without the restrictions to the one with the restrictions. The test

statistic is shown in equation 2.13.

F =
(SSRr − SSRur)/q

SSRur/(n− k − 1)
(2.13)

The critical value for the F-test is found in the F-distribution and the H0 is rejected if the statistic

is above the critical value. A rejection of the H0, means that one or more of the betas in the null

hypothesis are not equal to zero.

To gauge the performance of a regression model the R2 is the standard measure of model fit. A

model with a better fit, explains more of the variation in the dependent variable. The R2 measures

this by using the SSE (sum of squares explained) and the SST (sum of squares total), or alternatively

the SSR and the SST:

R2 = SSE/SST = 1− SSR/SST (2.14)

The R2 is the fraction of the SST that is explained by the independent parameters in the model.

Even though the R2 is a simple and easily understood measure, caution should be taken when com-

paring models. When adding additional explanatory variables, the R2 will always increase somewhat,

even if the explanatory variable is not in the population model, or has very little explanatory power.

In such cases the R2
Adjusted can be used instead:

R2
Adjusted = 1− [

(1−R2)(n− 1)

n− k − 1
] (2.15)

The expression penalizes the R2 term by subtracting k in the denominator of the adjustment expres-

sion. R2
Adjusted will always be lower than or equal to the R2.

Cook’s D

Cook’s D is a measure which is used to calculate the influence on the regression coefficients, of the

different observations in the dataset. The measure was developed by R. Dennis Cook, and is explained

in the book Applied Regression Analysis & Generalized Linear Models by Fox (2016). The thought

behind Cook’s D is, that one can see the influence of a certain observation, by measuring the change in

the regression coefficients, from a model with all observations, and a model where the corresponding

observation is omitted. This is also called the distance. This is done by calculating the F-statistic
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for the hypothesis that βj = Bj(−i) for j = 0, 1, ...k where βj is the coefficient in the full model and

Bj(−i) is the coefficient with the ith observation removed. While the values of Cook’s D cannot be

interpreted as F-test values, Cook is using the analogy of the F-test, to produce a measure of distance.

Specifically Cook’s D can be calculated:

Di =
E

′2
i

k + 1
× hi

1− hi
(2.16)

Here E
′
i is the standardized residual for observation i, k is the number of predictor variables and

h is the hat value, associated with observation i, that captures the contribution of the observation

value to the fitted value of the entire model. The first term therefore measures the discrepancy of the

observation, while the last term measures the leverage. In order for an observation to be influential,

the observation must both have a large residual, as well as being far away from the center of its

corresponding distribution, as measured by the leverage term.

In order to find out whether an observation might be too influential on the regression, one needs

a cutoff point of the values of Cook’s D. A standard approach is to simply use the cutoff Di > 1, but

since this is an absolute cutoff, and since the datasets in this report are very large, it tends to miss

relatively influential data. The report therefore makes use of the size-adjusted cutoff, analogous to

the F-stat, seen below

Di =
4

n− k − 1
(2.17)
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3 Methodology

In this chapter the the general process, with which the report seeks to answer the questions posed

in the research question will be presented. The section first states explanations, of what exactly is

being investigated in this report, then it explains the investigation method with which the report will

proceed.

3.1 Defining Sin and Controversy

In order to know what is actually being investigated, and more practically in order to obtain a sample

of unethical industries for the report, it is important to first clear up how unethical industries are

defined. As proposed in proposition III, this report splits unethical industries up into two categories

called sin and controversy. It is important to recognize that the definition of sin and controversy varies,

depending on the culture of different countries and its investors. Religion has historically played a big

factor in the determination of sin, and the definitions of sin differ greatly across the different religions,

as evidenced by the differences in sin premiums across religions, found by Salaber (2007b). As an

example, in the religion of Islam, charging an interest on a loan will be considered Riba, or in more

common English usury, which is therefore seen as a sin Islamic Finance (2017). This would entail that

all banks and many financial institutions would be considered in the sin portfolio. If all religions of all

regions of the world are considered, the sin definition will become very broad, and the portfolio might

be very close to simply being a market portfolio. To avoid this the report will need to set limitations

on the definition of sin and controversy.

3.1.1 Delimitation of Sin and Controversy

Culture is hard to define, and the writers of this report proclaims no qualifications in either defining

or delimiting cultures around the world. The report therefore makes use of rules based on existing

definitions of culture, as well as general economic circumstances. In practise the report has been set

up with two rules for selecting which countries and, by extension, which cultures will define sin.

The first of the rules is that the countries considered to represent the sin portfolio, will have to

be western countries, as defined in Samuel P. Huntington’s Clash of Civilizations Huntington (1997).

This rule is implemented to split the sample into groups of similar cultures.
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A second screen where countries have to be part of the OECD is also implemented. This screen

is in place to assure that the countries chosen are not too far from each other economically, and it

furthermore assures that the countries chosen all have committed to an agenda of free trade, which is

a catalyst for more sharing of culture across borders. Table 3.1 show the countries resulting from the

two screens.

Western Countries

Australia Austria Belgium Canada Czech Republic

Denmark Estonia Finland France Germany

Hungary Iceland Ireland Israel Italy

Latvia Luxembourg The Netherlands New Zealand Norway

Poland Portugal Slovakia Slovenia Spain

Sweden Switzerland UK USA

Table 3.1: Countries Considered Western

Time also has to be accounted for when defining sin and controversy. The reason being changes

in the definition of what is considered sinful or controversial behavior. Sin and controversy are fluid

definitions. As an example, smoking probably was not seen as being sinful fifty years ago. The

assumption in this report is however that the definitions of sin and controversy are constant throughout

the period considered. This assumption might be unrealistic, but is invetigated in section 5.5 of the

analysis, when using rolling window regression analysis.

3.1.2 Sin Stock Definition

As mentioned in the real world and in the literature on sin stocks, sin is generally defined by religion.

Looking at the countries that define sin in table 3.1, it can be seen that the list is dominated by

primarily Christian countries. Sin will therefore be defined based on a Christian interpretation. As

in other literature this report uses an industry view to classify sin stocks. A sin stock will therefore

have to be in an industry providing services, which are seen as sinful by Christianity. Three industries

have been identified which meets these criteria: the alcohol, the tobacco and the gambling industry.

These industries are used throughout existing literature for example by Fabozzi et al. (2008). Fabozzi

also includes the adult entertainment industry in his sin portfolios. It is not included here, since none

of the industry classification systems covered this industry directly, and it was therefore not possible

to find the companies in a way consistent with the other industries. Aside from this, the report
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assumes the adult entertainment industry does qualify as a sin industry, according to most Christians,

and further investigation into the industry being part of the portfolio, would be expected to yield

interesting results.

3.1.3 Controversy Stock Definition

In addition to religious definitions of sin, society also defines unacceptable behavior Fabozzi et al.

(2008). This can be called controversy, which in this report can be understood as companies engaged

in business that are widely regarded as unethical or unsustainable, but not universally seen as sinful,

and where the negative social effects are disputable. The cause that makes an industry controversial

can come from many sources. Three prominent examples of such sources are environmental issues,

public health issues and general social issues. Each issue has its own organizations raising awareness

about it, like Greenpeace raising awareness about environmental problems. Even so, a large part of

the population may not see the specific issue as significant, or at least not as deserving much attention.

In addition to the negative effects being disputable, these issues are not ratified by a large institution

such as the religious institutions. These industries will therefore have to be put in a separate category.

Even though these industries are not proper sin industries, the fact that some investors might tend to

avoid them or be forced to avoid them, give them the same characteristics as sin industries in terms

of the supply and demand skew of the stock.

Controversy can in this report be considered as a “watering down” of the sin portfolio, since the

less strict criteria for industries to qualify, results in a larger part of the market portfolio being taken

into consideration. How close these controversial industries are to sin stocks, in terms of generating

excess returns, will be investigated throughout the paper.

The additional set of industries, that is considered in this report is identified with social and moral

aspects taken into consideration. The industries identified are presented below, along with the reasons

why some might find the industries controversial.

The industries are identified qualitatively, by going through the industry classification systems,

Nace Rev. 2 and NAICS 2012, looking through all industry groups, and selecting industries that are

thought to be controversial, based on the definitions above. Since no other researchers have used the

exact set of industries identified here, there is no literature to refer to, and the report would like to

remind the reader of the somewhat subjective nature of the selection process.
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Sample of Controversial Industries

The Mining Industry is environmentally damaging. Large amounts of land is dug up in order to

extract minerals from it, with the more economical strip-mining method being the most damaging,

as large surface areas are removed. Mercury, among other contaminating substances, is also released

from the earth. In addition radioactive material is often brought to the surface and not properly con-

tained Massachusetts Institute of Technology (2017). Several organizations work on creating awareness

about the environmental consequences of mining, such as Greenpeace and Earthworks’ No Dirty Gold.

Querying is excluded here as it does not require the same amount of chemicals and environmentally

damaging ore processing. Steel mills and other types of metal processing facilities are not included

here either, as they are not directly involved in the mining industry.

The Fossil Energy Industries mostly represented by the oil and gas industry, are all nonrenewable

natural resources and will not be sustainable in the future. The use of these resources is also bad

for the environment, due to both emissions and pollution. The extraction of the resources themselves

is environmentally damaging, and is occasionally the cause of environmental disasters, like the 2010

Gulf oil Spill, where millions of barrels of oil leaked into the ocean. A disaster for which the long term

environmental damage is still unclear Griffin (2015). The extraction of coal has the same environmental

impacts, as discussed for mining in general. The support activities of the industries are included along

with refiners of petrol for fuel purposes. Activities that use oil products for other products than

fuel, such as lubrication and plastics are not included, because the use of oil is a part of almost all

manufacturing.

The Weapons and Defense Industries are somewhat controversial as a whole, and it can be

considered immoral to fund the production of weapons. All weapon and defense types are included

here, even though some are more controversial than others. The specific subcategories of cluster bombs,

land mines, chemical weapons and depleted uranium weapons are excluded in a special version of the

MSCI global index, where they are deemed as controversial weapons MSCI (2014). This is due to

their particularly devastating and persistent effects, which have a higher tendency to affect civilians,

and cause devastating aftereffects when war has ceased.

The Nuclear Power Industry has been controversial for a long time, and have been under pres-

sure from environmental groups. A good example of the controversy of nuclear power, is the now

decommissioned Barsebäck plant in Sk̊ane, Sweden. The plant was active only 20 km from Copen-
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hagen, and the Swedish government faced pressure from Denmark to close the facility, and ended up

ceasing operations, even though over 90% of the Swedish locals were for the continued operation of

the plant Olsson (2005). The recent catastrophe in Japan has also sparked the debate and added to

the controversy of the industry.

In conclusion the complete sample that will be used in this paper is made up of two sub-samples,

with the first being the sin sample, consisting of the alcohol, tobacco and gambling industries, and the

second being the “watered down” sin sample called controversy, containing mining, oil & gas, weapons

& defense and nuclear power, in addition to the sin industries.

3.2 Research Methods for the Propositions

In this section will be described the different methods used to investigate each of the six propositions

proposed in section 1.1 of the report.

3.2.1 Proposition I

In order to answer the proposition regarding significant alphas of a value weighted portfolio, the returns

of the sin and controversy portfolios are modelled, using static linear regression models, with different

factor specifications. First a conventional CAPM model will be applied, then the four-factor Carhart

model proposed by Carhart (1997) adding size, value and momentum. For the last model a relatively

new factor will be included, which is called the Betting against Beta factor made famous by Pedersen

(2013a). The factors of the models, along with the economical reasoning for their inclusion, will be

discussed later in this section. The models reported are final models, that have been checked and

subsequently remodeled using various model diagnostics. Particularly interesting model diagnostics

and OLS assumptions are discussed after the models have been presented. It is also discussed which

models have been made robust in terms of errors and inference. The specifications of the models used

in this report can be seen in equations 3.1, 3.2 and 3.3. All models are made on an excess return basis.

port. returnt = αt + β1market returnt (3.1)

port. returnt = αt + β1market returnt + β2SMLt + β3HMLt + β4UMDt (3.2)

port. returnt = αt + β1market returnt + β2SMLt + β3HMLt + β4UMDt + β5BABt (3.3)

Throughout this report the analysis will be based on weekly returns, so as to avoid non-synchronicity

of daily data showed by Baumöhl and Lyocsa (2012). The returns have Wednesday as the base day,

since this introduces the least amount of trading complications.
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Choice of Factors in the Models

This section will apply to all propositions making use of the CAPM framework throughout the report,

and the methodology of the factors in the models, will therefore be discussed based on the requirements

from all propositions.

Choice of Market Portfolio The inclusion of the market portfolio is essential to the framework

of the CAPM, which is the basis of this report, and it does therefore not warrant further explanation.

Because of the international nature of proposition II, multiple market portfolios will have to be pro-

duced, best representing each of the markets defined in the geographical limitations discussed in 3.2.2.

The process of producing the market indices that are as much in accordance with theory as possible,

will be discussed later in section 4.3.2.

Choice of Risk-free Rate As with the market rate, the risk free rate is essential to the CAPM

framework. The process of producing, along with the assumptions of the risk free rate is discussed

in section 4.3.1. From a methodological view it is important to notice that in order to produce truly

risk-free returns, in accordance with the theory of the CAPM, the risk free rate of this report will

have to be the American risk-free rate throughout the different portfolios, as any other risk-free rates

would introduce currency fluctuation to the returns, which can therefore not be considered risk-free.

This is because of the assumed economical base of the investor in focus as discussed in 3.2.2.

Choice of additional factors

When choosing what factors to include, one have to have an economical reason for including that factor

in the model, and the factor chosen will have to be well documented. If one were to simply add as

many factors as one could find, the model would look good on paper, but for which the factors chosen,

may only explain very little individually, and might be highly correlated. The general economic reason

for including the factors will be explained below.

SMB – Small Minus Big The economical reason for including the factor in our models is that, as

will be shown in section 5.1, the companies typically associated with sin and controversy are rather

large companies. Since size is a characteristic of the portfolio, this means that the general portfolio

will most likely be exposed to the size factor and presumably with a negative coefficient.

HML - High Minus Low As mentioned the companies in the portfolios investigated by this report

are large, and further in section 5.1, it is shown that they are also relatively stable. These two facts
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may entail a higher ratio of book value to market value, which should expose the portfolio to the HML

factor. Further, as described in the paper by Fama and French French (1992a), the two factors may

jointly help explain some of the return, that can’t be explained by having the factors in the model on

their own. It therefore makes no sense not to include both factors in the model.

UMD - Momentum (Up minus Down) The momentum factor has been chosen, since it is a well

documented factor, which affects most companies in the market. Because of this omnipresence, there

is no reason to suspect that the companies considered in the portfolios in this report should be exempt.

Furthermore, Titman (2001) have found return reversal, especially for small firms, when considering

longer periods than the traditional length explored in the theory on momentum. The return reversal

might not affect the companies in this portfolio as much as the rest of the market, since the companies

typically are of a larger size. What this means is that one would expect the companies in this portfolio

to be affected by the momentum factor consistently negatively or positively, though it might not be

the same for the different firms in the portfolios.

BAB - Betting Against Beta The reason for choosing this factor is grounded in the nature of the

companies considered to be sinful companies. Looking at the three industries encompassing the sin

portfolio (Alcohol, Tobacco and Gambling), a common characteristic of these industries is that they

are all old and stable industries. Looking at unlevered betas for the three industries investigated by

Damodaran (2017) in the US, both alcohol and gambling show betas below 1, with betas of 0.63 and

0.64 respectively. The tobacco industry has an unlevered beta of 1.11. It might therefore be likely,

that if excess returns are found for these stocks, the returns arise from the fact that investors are

constrained by leverage and not ethical considerations.

3.2.2 Proposition II

To test the proposition of differences in excess returns found in section 1.1, portfolios for different

geographical areas are made, based on set geographic areas.

In order to bring the investigation farther than the United States, three types of investors are

proposed with differing views on their investable universe. First is the view of a US investor facing

home country bias, as described in the theory section of the paper. The investor is thus allowed only

to invest in stocks registered in the United States. This view provides results that are comparable with

existing literature, as well as give a realistic depiction of a typical individual American investor. The

view also allows a standard to produce a measurement of potential portfolio performance shortcomings
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or benefits, resulting from the home country bias, which will be explored in more detail in the findings

of chapter 5.

In order to do the comparison from an investor constrained by home country bias and a more

global investor, two different global views have been created, differing in the degree of globalization.

The first global view is from now on called the western investor view. In this view the investor is

also constrained by home country bias, but the investor sees all the western countries shown in table

3.1 as the investable universe. Whereas the US view was consistent across nationality, and culture,

the western view is consistent only across culture, and does therefore aid in explaining whether the

assumption of similarity of culture is in fact the case. In this investor view, as well as in the next

global investor view, it is still assumed that the investor is American.

In the second of the global views, a truly global investor is considered. The investor is global in

the sense that he sees the whole world as his investable universe, however he shares his definition of

sin and controversy only with western countries. This view is fully inconsistent and does not share

neither culture nor nationality across its constituent companies; this is therefore the farthest stretch

of the proposed sin and controversy factor.

The comparison between the US, western and global portfolios will be performed throughout the

different findings of the models used to investigate the propositions, whenever it is appropriate.

3.2.3 Proposition III

The broader view of unethical industries is based on the controversy definition in section 3.1.3. Because

of the similarities of the controversy portfolio to the original sin portfolio, it has been decided, in order

to make it easily comparable, to explain the methodology behind the definition of controversy along

with its sin counterpart.

Throughout the report the two portfolios will be compared to gauge differences in performance

between the two portfolios.

3.2.4 Proposition IV

This proposition is based on an assumption that is generally accepted in existing literature, but which

has not been confirmed in the sample of companies and industries considered by this report. Therefore

an investigation will have to be performed, regarding whether this assumption is actually true, for the

samples in this report. This is the subject of section 5.1.

Having the top companies represent most of the return of the value weighted portfolio may, because

of a lack of diversification, introduce a market correlated but idiosyncratic risk, that can skew different
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factors of the models. The way this will skew the models is that if a regular CAPM model is assumed,

then an idiosyncratic risk that is spuriously positively correlated to the market, will make the market

beta higher, since the model will assume that it is the market that causes this correlation. The beta

will be underestimated if the correlation is negative. This change in beta subsequently changes the

alpha of the model. To negate this effect the report makes an equally weighted portfolio, that because

of companies contributing equally to the return, is assumed to be more diversified.

There is another factor that can influence the market beta, going from a value weighted to an

equally weighted model. If it is assumed that the two portfolios of the models follow the market in

the same way, then if the returns of one portfolio is generally higher(lower) than the other, then this

will raise(lower) the covariance between the portfolio and the market, which in turn will raise(lower)

the market beta.

Lastly it can be that the way an equally weighted portfolio interacts with the market, is just

fundamentally different. This does however seem unlikely, since it is only the weighting scheme and

not the actual stocks comprising the portfolios that are changed.

Because of the reasons given, it is important to investigate all the aspects when looking at how the

different factors of value and equally weighted models change. This will be explored by both looking

at the Sharpe-ratio to see how the portfolios differ in their returns, as well and in their total risk, and

by estimating a factor model specification to see how the alpha and the different factors in the models,

change from the value weighted case.

It is important to notice that the idiosyncratic risk, resulting from the heavy weight of the big

companies, might be beneficial to the return of the value weighted portfolio, if one assumes that bigger

companies show a bigger sin payoff, due to their size, and consequently the increased public attention.

If however the assumption is more binary, in the sense that a company is either sinful or not, an

equally weighted portfolio might give a more diversified return, and as a consequence show a higher

alpha.

The methodology behind the equally weighted models is straight forward, and the models follow

the same three equations as the static linear models shown in 3.2.1. The only difference between the

models explained in proposition I and the model presented here, is that the weights are now calculated

as 1 divided by the number of traded companies in the period, in which the returns are obtained.

3.2.5 Proposition V

To investigate the fluctuations of the excess returns over time, a rolling window analysis is employed.

Rolling window analysis is done using regular regression estimation techniques, and is technically no
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more involved than the static models. When performing rolling analysis, a window length of m periods

is chosen. Then overlapping regression models are estimated using data for m periods each, with the

first model using observations from 1 to m, the second observations 2 to m + 1, and so on. This

continues until the last overlapping model ends up including the most recent observation, as its last

observation. The result is a series of regression results.

The series contains the same data, as can be obtained from a regular regression and the factors

are then visualized over time, using plots of the different coefficients of the models, along with their

confidence intervals.

The rolling models are all specified using the Carhart four-factor specification, including the BAB

factor. In order not to clutter the report, the other model specifications are not used. The Carhart

plus BAB specification is used as it generally produces the best results, with the highest adjusted R2.

3.2.6 Proposition VI

The investigation of the industries making up the different parts of the sin and controversy portfolios

is done by splitting companies of the portfolios into their original industry. As will be shown in section

4.1, two different sets of industry codes have been merged, in order to create a thorough sample of

companies. Because of differences between the two code systems, the report will start by defining the

industries considered, and show which subcategory industries are included in these definitions. When

the splitting into the respective industries is finished, the value weighted returns are calculated for

each industry and the industry models then follow the methodology described in section 3.2.1.

When the models of the different industries are produced, they are analyzed with respect to their

alphas, and the portfolios showing significant and positive alphas are then combined into a new value

weighted portfolio. This in an attempt to create a portfolio exhibiting a better alpha and Sharpe

ratio.
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4 Data Source and Processing

As the famous saying goes, when it comes to linear regression models, garbage in - garbage out. In

order to secure any reliable results of the models presented in this report, it is important that the data

obtained is actually representative of the different factors in the model they cover. As the topic of this

report is a fairly sparse topic when it comes to existing research, obtaining reliable data is difficult.

This section shows the processes of obtaining and subsequently processing data, in order to make it

compatible with the theory and methodology of the report. This section have been allocated more

space than it was first thought. This is due to a very limited set of data being available, which in order

to match the propositions made by this report, especially proposition II, have had to be processed

heavily.

4.1 Sin and Controversy constituents

In this section the methods used when finding the constituents of the sin and controversy portfolios are

dealt with. The American NAICS 2012 industry classification system is used, along with the European

NACE rev. 2, as using both is advantageous due to differences in classification detail for certain

industries, and also because it gives both an American and a European take on industry classification.

The results are then merged into one list in order to make sure that all relevant companies in the

before mentioned industries are included.

For the sin portfolio, containing alcohol, gambling and tobacco the codes in tables 4.1 and 4.2 are

used. These codes encompass all industries which contain companies with activities within the three

sin industries.

For the controversy portfolio, containing mining, oil & gas, coal, weapons & defense and nuclear

power, the following industry codes shown in tables 4.3 and 4.4 are used in addition to the previously

given sin codes.

In both searches the results from the two industry classification systems are quite similar, but

there are companies unique to each search method. Especially for the controversy portfolio, where it

is only possible to search for nuclear electric generation using the NAICS system.
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NAICS Codes Used for the Sin Portfolio

31212 Breweries

31213 Wineries

31214 Distilleries

4248 Beer, Wine and distilled alcohol beverage merchant wholesalers

4453 Beer, Wine and liquor stores

3122 Tobacco manufacturing

42494 Tobacco and tobacco product merchant wholesalers

7132 Gambling industries

Table 4.1: NAICS codes used for the Sin portfolio

NACE Codes Used for the Sin Portfolio

1101 Distilling, rectifying and blending of spirits

1102 Manufacture of wine from grape

1103 Manufacture of cider and other fruit wines

1104 manufacture of other non-distilled fermented beverages

1105 Manufacture of beer

1106 Manufacture of malt

4634 Wholesale of beverages

4725 Retail sale of beverages in specialized stores

563 Beverage serving activities

12 Manufacture of tobacco products

4635 Wholesale of tobacco products

4726 Retail of tobacco products in specialized stores

Table 4.2: NACE codes used for the Sin portfolio

4.1.1 Constituent Investigation and Cleaning

All relevant industries from both classification systems are selected, even though relevant industries are

often too broad and contain companies that do not fit the definitions above. Therefore, a qualitative

screening of the companies obtained from the NAICS and NACE classifications is necessary. To do

such a screening, company data containing relevant company information such as status, history and

lines of business, is obtained from the Orbis database. Delisted or inactive companies are included in
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NAICS Codes Used for the Controversy Portfolio

2122 Metal ore mining

211 Oil and gas extraction

2121 Coal mining

221112 Fossil fuel electric power generation

2212 Natural gas distribution

332992 Small arms ammunition manufacturing

332993 Ammunition (exept small arms) manufacuring

332994 Small arms, ordnance, and ordnance accessories manufacturing

336414 Guided missile and space vehicle manufacturing

336415 Guided missile and space vehicle propulsion unit and

propulsion unit parts manufacturing

336419 Other guided missile and space vehicle parts and

auxillary equipment manufacturing

336992 Military armored vehicle, tank, and tank component manufacturing

221113 Nuclear electric power generation

Table 4.3: NAICS codes Used for the Controversy portfolio

NACE Codes Used for the Controversy Portfolio

7 Mining of metal ores

5 Mining of coal and lignite

6 Extraction of crude petroleum and natural gas

91 Support activities for petroleum and natural gas extraction

19 Manufacture of coke and refined petroleum products

352 Manufacture of gas: distribution of gaseous fuels through mains

254 manufacture of weapons and ammunition

8422 Defence activities

Table 4.4: NACE codes Used for the Controversy portfolio

order to avoid survivorship bias in the dataset.

With this screening, data for companies that do not match the definitions above are identified and

removed. Companies are evaluated with an active participation criterion. If a company is actively
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engaged in one of the industries, they belong in the sample, even if it is not their most significant

line of business. As an example, a supermarket chain which also operates a chain of liquor stores is

included even if the liquor stores are not as big as their supermarket business. If the supermarket does

not actively engage in the sale of liquor, for example by just selling liquor in its own stores, along with

its other groceries, it will not be included as a sinful company. An argument can be made for including

both types of supermarket chains, since they both engage in sinful activities, but with companies such

as supermarkets that would be unfair however. A supermarkets main objective is not to sell liquor,

but having the widest assortment of goods possible, with alcohol and tobacco being necessary “evils”,

just like the necessity of oil in plastic production.

Holding companies are removed as well, as they might overweight the companies they hold, if both

the holding company and the held company are traded in the market. This is because a company

might be listed alongside a holding company, holding a stake in it, making the stake held by the holding

company count both for the value of the holding company as well as the held firm. The companies

are also screened with a quantitative criterion. Based on Fabozzi et al. (2008), it is chosen that the

average daily trading volume must be equal to, or exceed $150,000 in a month, at least at one point

in the lifetime of the stock. If this is not the case, the company is removed from the sample because

of liquidity concerns. Low liquidity requires a liquidity premium, which might be confused with the

proposed sin and controversy factors. After the screenings in this section are done, the report ends

up with 259 and 3255 companies on a global level, for sin and controversy respectively.

4.2 Cleaning of Constituent Returns

Return and market value data is needed for both portfolios, in order to calculate the value weighted

return. This data is gathered on a weekly basis through Datastream, using the lists from Orbis con-

taining company ISIN numbers. A small fraction of companies had no available data from Datastream

and were therefore removed from the sample.

Getting Data from Datastream is not always completely reliable, as the database does have errors

in the values reported. First, the data from Datastream had to be manually cleaned, as data entries

for delisted companies continued, using the last available price and market value. Since the returns

for the dead or delisted companies are zero, this will cause a bias towards zero in the returns, since

with a market cap above zero, the stocks would still be weighted in the total portfolio. The cleaning of

dead or delisted companies was initially done if Datastream listed the companies as dead. If no label

of ”delisted” or ”dead” had been put on the company, but the price stayed the same, a qualitative
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screening was made to deem whether the company was actually dead meaning a return of -100% or if

the company was just delisted.

When testing the returns in the controversy portfolio of this report, multiple weekly returns in

the thousands of percent were found. Even though much of the portfolio consists of smaller mining

and oil exploration companies, who are characterized by high volatility, this seems excessive. These

returns have to be cleaned. There is two methods of systematic cleaning of returns present in current

literature. Niklas Kohl, PHD Fellow at CBS, speaks of two methods of dealing with extreme values,

winzorization and trimming. When performing winzorization one takes the most extreme values, and

replaces them with the value at a certain percentile. Trimming simply deletes the extreme values.

It is the belief of this report that the extreme values obtained from Datastream, is a product of

extreme moves in the price of the stock, being misrepresented by Datastream, rather than Datastream

producing random jumps in the return of the stock. Winzorization therefore seems most representative

of the empiric situation.

There are however a few problems with the data obtained from Datastream, and the process of

winzorization. It is therefore deemed necessary to modify the technique, to fit the quality problems of

the data in the report. The biggest problem when performing winzorization on a portfolio like this, is

to set the threshold for the return. As noted several of the companies are in industries characterized

by potentially large and quick returns, when for example news of oil reserves or other mineral deposits

hits the stock market. When doing further investigation on the stocks in the portfolio, several were

found with prices going from being in cents to dollars overnight. In order to be able to allow for the

high returns, one has to set a high percentage threshold, but when putting a high threshold, minimal

changes in the threshold, corresponds to large changes in the allowed return. As an example, when

moving through the thresholds 99%, 99.9%, 99.99% and 99.999% the return cutoff rises from 41.22%

through 149.20%, 916.57% to 19,841.42%. Another problem is that, as there is no comparable portfolio

of companies to the portfolio created by this report, the threshold cannot be set with precedence in

other work, with a comparable portfolio. Lastly, the problem with a percentile threshold is that since

returns are calculated on different portfolios (Global, Western and US) with a differing amount of

individual returns in each period, this would allow the portfolios with the smaller number of returns,

to have higher values in the returns. The solution to these problems adopted by this report, is the

qualitatively better but much more labor intensive process of a fixed number threshold and qualitative

screening of returns exceeding this threshold.

The fixed threshold is set to 30, meaning that returns under 3,000% are allowed. A threshold of

30 may sound like a lot, but again attention should be drawn to the volatile nature of the industries
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in the portfolio. A lowering of the allowed return, would require labor beyond the scope this report,

the feasibility of this will be tested in section 5.3.5. Returns of 30 and above are then investigated

qualitatively and most have been identified as faulty data, there were three primary reasons for returns

being identified as faulty. The first reason is that many of the returns were products of multiplication

by factors of ten. An example of this is the case where the price was 0.04 for some weeks before

then suddenly changing to 0.0004 and back again the week later. Next, an extension of the volume

screen was made in the return investigation. This means that if the price had stayed the same for

multiple periods before the large return, it was deemed that the volume in the stock was too low and

trading in the stock, according to the portfolio specifications, would not be possible for an institutional

investor, at least not without asserting too much market influence. If volume was the problem, the

returns for the period without any trading volume was removed. Third, problems in the indexation

of the price also seemed to be a cause of faulty returns. Companies would start being indexed at 100

and then some weeks after suddenly jump to a price in the tens of thousands. In this case the first

index numbers were removed. Beyond these reasons, companies were also screened by looking up their

history to see if evidence of the large returns could be found.

While most of the returns were identified as faulty data, some did however make it through the

screen. These can be seen in table 4.5. As it can be seen in the table, all the companies are in the oil

industry and some are also present in the natural gas industry. As mentioned high returns in these

industries are plausible.

Company Blue Star Global Quest Oil Veritas DGC

Industry Oil, Oil & Natural Gas, Oil & Natural Gas,

Exploration All Stages Services

Return 78.1667 36.000 215.3460

Company Saratoga Resources GADFRAC Energy Services

Industry Oil & Natural Gas, Oil,

All Stages Fraccing

Return 49.000 51.6686

Table 4.5: Companies With High Returns
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4.2.1 Further Cleaning of US Sin

As mentioned putting a lower threshold than 30 will be too labor intensive for the whole portfolio,

though when looking at the US sin portfolio, this portfolio only contains 36 companies and it is

therefore manageable to clean this portfolio with more detail. Cleaning this dataset can help shed

light on whether this in-depth scrutinizing process, actually helps in explaining the returns of the

portfolio, which is something that will be analysed in section 5.3.5. A new dataset has therefore been

created for the US sin portfolio, with additional cleaning performed. In practise this means that a new

threshold of 2 or 200% has been set instead of 30, then a qualitative screening is made in the same

way as explained before. The companies with returns found to be faulty, will be cleaned in all the

datasets, including western and global datasets for both sin and controversy. The dataset obtained

will then be the one used for the standard linear regressions in chapter 5.3. The process of cleaning

one of the datasets in more detail, may create a skew when comparing across the models, and this will

also be examined in section 5.3.5.

4.3 Data for the Factors of the Models

This section will show how the data for the different factors of all the models is obtained, along with

the processes used to clean the data, to make it more precise in regards to theory. The last date point

of all the data series shown below, and by extension in the the analysis, is the last Wednesday of 2016,

which is December 28th. All data will be obtained in US dollars.

4.3.1 Choice of Risk-Free Rate

The risk-free rate used in this report is the CRSP 4-week risk-free rate, taken from the WRDS Database

University of Pennsylvania, Wharton (2017). The rate is based on US treasuries and calculates the

daily rate from 4-week bills with maturity from 22 to 28 days Center for Research in Security Prices

(2014). The choice of a US risk-free rate follows the nationality of the investor and not the stocks.

Any foreign risk free-rate would carry the potential of currency gains and losses for the investor, and

therefore not be truly risk free, for an American investor.

The data contains daily values for most trading days back to 1961. The daily values therefore

has to be converted into weekly values to correspond to the weekly returns of the chosen market

portfolio. From the methodology paper on the CRSP risk-free rate, it is found that the rates are

annualized by simply multiplying the current rate with 365 days. This report therefore make use of

this simple conversion method when converting to weekly values. The weekly values are obtained by
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the summation of the latest daily values, including the Wednesday corresponding to the market return

and returns one week prior. The data obtained was missing observations for approximately 400 days,

mainly due to trading holidays and weekends. In the case of missing trading days and weekends, the

rate of the last active trading day was assumed to carry over.

4.3.2 Choice of Market Portfolio

As mentioned when choosing a market portfolio, proposition II makes it necessary to have three

different market portfolios, in order to correctly represent the proposed market views.

When looking at the US investor view, the investor represented by this view sees the US stock

market, as the investable universe. As stated in the theory section of the report, in order to be as

close to the theory of the CAPM as possible, a broad portfolio of stocks will have to be considered.

The market return for the investor in this report is given by the US Russell 3000. The Russell 3000

index is a value weighted index, consisting of the 3000 largest stocks in the US. The Russell 3000 index

makes up about 98% of the total US market Vanguard (2017) and it is therefore a close representation

of the entire US market of investable stocks.

In the western view the market index needs to be a close representation of the combined investable

market in the western countries previously defined. In practice this means that a value weighted index

should be constructed consisting of the previously defined countries. Optimally the weights would be

represented by the total market capitalization of the different countries, but no such data exists for all

the markets. A well-established index which mostly fulfills the listed criteria is the MSCI world index

MSCI (2017a). The MSCI world index is a value weighted index of medium and large cap companies

in mostly developed countries. The MSCI world index is however not completely in line with the

western investor view and will therefore have to be “cleaned” using the methodology described below

in 4.3.2.

Since the investor of the global investing view is not bound by the home country bias constraint,

this investor seeks as broad a market portfolio as possible. The market return for this investor is given

by the MSCI All Country World index. The global view is the investor view, which is closest to the

theory of the CAPM.

Both the MSCI World and MSCI All Country World indices cover a large part of the total market

capitalization in the respective countries, though for both indexes the smallest of companies are

excluded. The exclusion might introduce a small skew between the factors of the model and especially

to the SMB factor, as exclusion of small companies should by definition expose the market negatively

to the factor. As no better candidates for a genuine world index, with a history going back reasonably
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far is found, this report makes use of the indices anyway, but encourages the reader to keep the skew

in mind.

MSCI world cleanup

By introducing the MSCI world index as the benchmark index for the western investor view, two

problems occur. The first of the problems is that the MSCI World index includes countries that are

not a part of the original country separation intended by this report. Most notable of these inclusions

is Japan, which as of February 28th, 2017 made up 8.73% of the index market capitalization MSCI

(2017b). The second problem is the inverse of the previous problem, in that some countries are not

represented in the market index which are represented in the western country separation made by this

report. First is considered the problem of exclusion of countries.

Exclusion of countries The countries included in the market index, which are not part of the

western country separation of this report, are Japan, Hong Kong and Singapore. It is not possible

to get complete lists of the members of the MSCI world index through time, in order to sort out

the returns from the countries. In order to sort out the returns, some assumptions will therefore

have to be made, based on publicly available information. First, as noted, it is given that Japan in

2017 made up 8.73% of the total index, but no such numbers for Hong Kong or Singapore are given.

The info paper on the MSCI World index states that the index covers approximately 85% of the free

float-adjusted market capitalization in each country MSCI (2017b). If one assume a constant ratio

of free float to market cap through time, the ratio of representation in the MSCI World index, can

be calculated, based on the total market cap of the countries. Data from the World Bank gives the

market capitalization of all listed companies in a country, for the years 1979 to 2015 The World Bank

(2017a). The values are end of year values. The weights of the two other countries can therefore

be calculated relative to Japan, based on the market capitalization of the countries. The weights in

percent are shown through time in figure 4.1.

In order to find the weights relative to the MSCI World index, one needs to find the weight of

Japan, relative to the MSCI World index. This report makes use of the previously mentioned fact that

Japan made up 8.73% of the index in February 2017, along with values of the market cap of The MSCI

World index and the market cap for the MSCI Japan index. Daily values going back to January 31th

1995 can be obtained through Bloomberg Bloomberg (2017). Looking at the market value of MSCI

Japan, compared to MSCI world at February 28th 2017, it can be seen that MSCI Japan make up

10.21% of MSCI World. A scaling therefore needs to be applied to calibrate this to the 8.73% given
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Figure 4.1: Weights in % of Japan

by the MSCI report. This scaling coefficient is assumed to be constant through time, and is calculated

by the formula:

Scale =
Official Weight ∗MSCI World Market Cap

MSCI Japan MarketCap
=> Scale =

8.73% ∗ 40.256.620

4.109.298
= 0.856

(4.1)

This scale coefficient is then multiplied by the calculated ratio of MSCI Japan to MSCI World through

time to find the actual ratio.

From the Japan weights, the Hong Kong and Singapore weights are calculated, with the yearly

relative weights in percent of Japan being made into daily values, by assuming linear convergence,

counting only trading days. Constant weights are assumed beyond 2015, where no data exists. In

figure 4.2 is shown the calculated weights of Japan, Hong Kong, Singapore and the total in the MSCI

World index.

Figure 4.2: Weights in % of MSCI World

As can be seen, Japan has made, and does still make up a large part of the index. In 1995 Japan
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made up just under 30% of the entire index. This may seem like a lot, but considering that Japan’s

GDP made up around 21.4% of the Total GDP for all OECD countries in 1995 (The World Bank,

2017), and that the market cap of MSCI Japan actually made up 33.5% of MSCI World, it does not

seem that the scaling has introduced a significant skew in the results.

To represent the returns of the three countries, the following three indices taken from Datastream

Datastream (2017) are used: MSCI Japan, Hang Seng and S&P Singapore Broad Market Index. The

weighted returns from these indices are subtracted from the returns of the MSCI World. With the

following formula:

returnNonAsia =
returntotal − returnAsia ∗ weightAsia

weightNonAsia
(4.2)

Cleaning the data from the three Asian countries introduces a higher return than the regular MSCI

World in the period considered of roughly 0.96%. This is mainly due to the poor performance of Japan

compared to the rest of the world.

Inclusion of Countries The resulting MSCI World Index after relevant countries have been ex-

cluded, lack some of the countries that have a western definition of sin. These countries are shown in

table 4.6.

Czech Republic Estonia Hungary Latvia

Luxenbourg Poland Slovakia Slovenia

Table 4.6: Table of Excluded Countries

No reliable data has been found on the market cap of these countries in the time frame chosen

by this report, with the exception of Luxembourg and Poland. These two countries however only

made up under 0.5% of all OECD members in the year 2015 The World Bank (2017b). Even though

all of the countries shown above might collectively exhibit deviations from the returns calculated

when excluding the group, it has been decided that when considering the uncertainty in calculating

the weights of the countries and the expected weight of the countries in the total index, it will be

unreasonable to try to calculate their impact on the total market index in the western views.

4.3.3 Additional Factor Data and Processing

This section will, as the section on market portfolio choice, show how the returns for the factor

portfolios are obtained, as well as the processing performed in order to obtain representative factors.

First is explained the data sources for the factors.

41



Data source for factors

A well-known site that posts the returns of the different factor portfolios for the Carhart four factor

model is the website of Kenneth French French (2017), who is one of the original developers of the

Fama-French three factor model. In this report the data on this site was however not comprehensive

enough, as it did not include weekly or daily data on factors beyond June 30th 2016 for non-US factors.

As an alternative, this report makes use of data provided by the investment management company

AQR AQR Corporation (2017a). AQR is focused on investing using core financial theory and have

had many university ph.d’s developing their models, including Lasse Heje Pedersen from CBS, one of

the developers of the BAB factor used in this paper.

The data obtained from AQR, constructs its portfolios following the framework of Fama and

French, although with some minor differences AQR Corporation (2017b). First the sorting of the AQR

data is slightly different from Fama and French, since it employs conditional sorting, first sorting on

size and then on the second variable linked to the individual factors. Conditional sorting ensures a

more balanced number of securities in each portfolio. Secondly for the HML factor, when computing

book to market ratios, AQR uses prices for the company’s fiscal year end, whereas Fama and French

use December prices for all companies. For companies with fiscal year end in December, this process

is therefore the same as Fama and French, but for other companies the process used by AQR ensures

that you will not get any discrepancies between the book value of equity and the market price, due to

events happening between fiscal year end and December.

Geo-specific factors

Returns of the different factors differ from country to country, and this has to be accounted for. Most

factors found on the web is given for US companies, though some websites including Kenneth French’s

website and AQR’s website has made country specific portfolios, as well as aggregates into global

and regional portfolios. The same problems arise as in the choice of the market portfolio, where the

portfolios include unwanted countries and exclude wanted countries. The data therefore have to be

cleaned to account for this. A table of the countries included in the data from AQR can be seen in

appendix A.1.

Exclusion of Countries Using the data from AQR, it can be seen that four of the countries in the

global portfolio is outside the delimitation on western countries specified in this report. The countries

are the same countries as in the market portfolio, with the addition of Greece (Japan, Hong Kong,

Singapore and Greece). No data is provided on the weights of the individual countries in the aggregate
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global portfolio of factors, and they will have to be calculated from the returns given. No weight is

given for any country, as was the case for the market return, though the returns for each individual

country in the portfolio is given, alongside the return of the global portfolio. The method used to

find the weight of each specific country is by use of a plugin to Microsoft Excel called open solver,

which contains non-linear optimization solvers. The weights are represented in a vector, and by taking

the sum-product of the weights and the returns of the individual countries, a guess of the return of

the portfolio can be obtained. The goal is then to get this guess as close to the actual return of the

western portfolio as possible.

Multiple days will have to be taken into account, as only taking one day would introduce the

problem of having too many unknowns, to the amount of equations. The optimization software,

would then be able to generate the needed result by taking a country with a return above the global

return and one with a return below and weigh them accordingly. By choosing multiple days it is

assumed that the weights of the countries stay the same throughout the period. This is an unrealistic

assumption, but as will be shown later, the method provides reasonable results. The period chosen to

re-balance the weights is 100 days. An assumption is made that the weights of the different countries

progress linearly from the start weight, towards the end weight, in the periods between the rebalancing.

As explained, the data from AQR contains data for all of the factors necessary for the models

of this paper. As the data should encompass the same set of investable stocks in each country, the

country weights across the different factors should then be the same. This report therefore makes use

of all the factors provided at the same time, when solving for the weights. This gives four times the

amount of data, for the same period of time. The optimization process therefore seeks to minimize

the total squared difference in the returns calculated from weights, to returns of the western portfolio

summation made by AQR. The variables of the model are the different country weights. Since the

minimization uses the summed squared returns, a constraint of the maximum deviation in the regular

returns of each factor in each period has to be implemented. A total deviation of 0.01 percentage

points will be allowed for each factor. This results in the total return deviations for the factors, in the

entire period going from 1983 being close to zero, with the maximum deviation being 3.63 percentage

points.

Looking at the results from the optimization process, they can be compared to the data previously

used from the world bank, containing the value of all domestically traded companies (The World Bank,

2017). As the data is spotty, there are only three years for which all countries represented in the AQR

data have reported market values, namely in 2001, 2002 and 2003. Figure 4.3 shows the differences

in the weights, in percentage points, from the values they take according to the world bank data, and
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the calculated weights.

Figure 4.3: Difference in Weights

As can be seen, the calculated weights correspond reasonably well to the weights given by the

world bank data, with no deviation being over 2 percentage points. The biggest differences from the

two data sets, occur in the Japan weights, which represent the biggest of the countries, needed to be

sorted from the data. A deviation of a little over one percentage point is not large. Furthermore,

the deviation is consistent through the years, which could indicate correctly assigned weights, but

differences in the datasets used by the World Bank and AQR. This would be consistent within the

factor weights, but could introduce a small inconsistency between the market return weights and the

factor weights.

The process of cleaning the data from the four countries, is similar to the process described in

the market return exclusion. The exclusion of the countries introduces slight variations in the factor

returns with the SMB and HML factor returns being slightly lower by 0.01 percentage points and 0.02

percentage points respectably, and UMD and BAB returns being slightly higher by 0.03 percentage

points and 0.01 percentage points respectably.

Inclusion of countries The problem of the exclusion of countries only concerns the western investor

view. The problem of countries not being included in the factors, is a concern of both views. In order

to make the factors consistent with the market portfolio, when it comes to the western investor view,

and for the same reasons given in the section 4.3.2, on the inclusion of countries in the market portfolio,
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it has been decided not to include the excluded countries, when calculating the factors for the western

investor view.

Going to the global investor view, in contrast to the data on the market portfolio, the global

factor portfolio from the AQR data used, is not including all countries. In the data from AQR, as

well as in the data from French’s website, some notable developing countries are excluded. Large

Emerging economies like China, India and Brazil are not represented. Data is sparse on the original

Carhart factors in the emerging economies and no data at all exist on the BAB factor. Furthermore

the data that exist is usually not in the frequency used by this report. The frequency of the factor

returns is monthly, with the exception of India for which daily returns exists. Because of the poor

quality of the data, this report has decided not to include data from these developing countries. The

regressions will be based on the initial data obtained in the global portfolio calculated by AQR. This

will entail that the previously excluded countries for the western view, will now be included in the

original sample, but no other countries will contribute to the return of the different factors. The

countries in this sample represent developed countries throughout the world, which as of December

31st 2016 represented 89.5% of the entire MSCI All Country World Index AFG Investments (2016).

The report encourages the reader to look in section 6.3 of the discussion chapter, to see the extend of

the excluded countries.

4.4 Cleaning Points of Heavy Influence

Moving from the cleaning of data before it is modelled, another step can be undertaken by investigating

the residuals of the regression models. Even though the regression models are not presented yet, the

residuals are discussed here, in order to keep the structure of the report. The residuals are analyzed

for the standard linear models of the CAPM, Carhart and Carhart with BAB models, with each model

being made for each of the three investor views (US, western and global).

Simple diagnostics such as a residual plots will show any heavy outliers. In the case of heavy

outliers, it is important to try to identify their cause. If the cause is a data error, it might be able

to be corrected or alternatively removed altogether. Other types of unusual observations, might be

dealt with through robust estimation, or just left as is, depending on the particular case Fox (2016).

The fact that the datasets processed in this report are very large, can help ensure that no point will

get an absolute influence over the entire regression, but some points might exhibit relative influence,

which is something that can be investigated by the use of Cook’s D.

As explained in section 2.2.2 a point will need both leverage and discrepancy, in order to have
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influence on the coefficients of the regressions. A good way of looking at these factors is by plotting

each point in a diagram with the studentized residuals, as well as the hat values of every point. This

is done for the US portfolios in figure 4.4. Instead of plotting the points as simple points, this report

has decided to make use of circles, with an area depending on the size of it’s Cook’s D value. The

plots for the western and global portfolios can be found in appendix A.2.

Figure 4.4: US Influence Plots

As can be seen from figure 4.4, most of the points lie neatly towards the bands drawn in the model,

which means that in general the model should be free from influence from outliers. There are however

a few points, which have both high hat values, as well as residuals, and requires further investigation.

These points are however not consistent across the different models. If one point is influential in one

model, but not in another, this could mean that the point is simply influential, because the first model

fails to explain the point, by use of its factors. In order to secure that the point which exhibits influence

on the regression, actually is influential because of its extreme nature and not because of a bad model,

this report has decided to only look at values, for which all models agree that the observation exhibits

heavy influence. Using the cutoff equation explained in section 2.2.2, points have been identified, for

which Cook’s D is above the cutoff for all models. The returns for the points exerting heavy influence

have then been examined qualitatively, in the same way as described above, to see whether these

observations arise from faulty data. If the cause is faulty data, the data is corrected. This process
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is done iteratively, to the point where no more faulty data can be identified. The points left after

this process can be seen in table 4.7 for US observations, and in appendix A.3 for western and global

observations. For the US observations, the points have been grouped with respect to which period of

the stock market history they belong to.

80’s Bubble 90’s Bubble Russian Crisis Tech Bubble Financial Crisis

12/17/1980 08/22/1990 10/07/1998 02/10/1999 08/02/2000 06/11/2008

06/03/1981 03/10/1999 11/22/2000 11/19/2008

03-03-1982 10/06/1999 05/02/2001

08/25/1982 03/22/2000 10/16/2002

05/10/2000 03/19/2003

05/24/2000

No Particular Stock Market Event Found

08-01-1984, 10/07/2015

Table 4.7: US Outlier dates

As can be seen, most of the heavy influence points lie within periods of stock market bubbles. It

is however not only in the recession part of the bubbles, but also in the periods of very high returns

leading up to the eventual crash of the bubbles. In periods of stock market bubbles and subsequent

crashes, there are examples of situations where stock market returns aren’t driven by traditional

financial theory like CAPM, but more by a certain idea prevailing in the market. One would therefore

expect most of the outlier points to be in this period of time. A good example of this is the tech-

bubble, where a lot of money was poured into unprofitable companies, in the hope of one day cashing

in on the growing use of the internet. As can be seen in table 4.7 this is where most of the heavy

influence points lie.

Another more productive way of looking at the heavy influence observations, is using the CAPM

framework, but recognizing the fact that usually in bubbles, money and by extension returns, tend

to gravitate towards certain industries, leading to other industries being left behind. Looking at the

tech bubble again, it is not hard to imagine that the old, stable and usually big companies that make

up far most of the portfolios of this report, have been overlooked in this bubble, characterized by

small and fast internet start-ups. It intuitively makes sense that if a company has been overlooked

in a bubble, then the effects of that bubble, compared to the general market, would not be felt as

much and this could lead to observations of discrepancy. If it is assumed that the CAPM holds, it is
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interesting to look at how the companies of the portfolios perform in these bubble periods, and also

how these periods impact the general estimated model. This analysis can be seen in section 5.3.1.

In summary, most of the US observations have general economic reasons for showing heavy influence

on the regression, and do not need to be removed from the dataset. Even the ones that are not

completely accounted for seem plausible, and do not resemble errors. It has therefore been decided

not to remove any of the heavy influence points. As a final note, industry factors have not been

investigated in the different periods, but they can potentially have some effects on portfolio returns.

The market return gave economically valid reasons for keeping the datapoints, so it was deemed

unnecessary to try to find further evidence from the different factors.
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5 Findings and Analysis

5.1 Portfolio Constituent Investigation

This section investigates the industries included in the sin and controversy portfolios, by looking at the

industry concentrations. Industry concentrations for most industries, classified by the NAICS system is

available from the US Census Bureau. The most recent data available is from 2007 US Census Bureau

(2013). Different measures of market concentration are used, such as the Herfindahl-Hirschman Index

or concentration ratios CRn Pepall et al. (2011). The US Census Bureau data contains concentration

ratios for the 4, 8, 20 and 50 largest firms in each industry. The CR4, giving the market share of the

4 largest firms in each industry is chosen as a measure of market concentration in this paper, as it

showcases the market power of the largest firms the best.

Sin Industries

The main characteristic of the alcoholic beverage industries is an increasing consolidation of firms

Institute of Alcohol Studies (2017). This is evident in the concentration ratio of the 4 largest firms,

as together they account for 89.5% of the market. Wineries are not as consolidated with a CR4 ratio

of 42.3%. For distilleries the ratio is 69.5%.

The tobacco industry is also mostly made up of a few giants, as the four largest tobacco manufac-

turing companies have 89.6% market share. This is the result of a long trend of industry consolidation,

which have left fewer, but much larger firms in the industry Rossolillo (2016).

The gambling industry is not very concentrated, as the four largest firms have a total market share

of 11.2%. This is expected due to state regulations, as well as native Indian reservation gambling.

Indian reservation gambling gives recognized Indian tribes special permission to run casinos or other

gambling related businesses within their reservation. As the businesses are run independently by

different tribes, the market concentration is quite low. One article estimates Indian gambling to make

up 40% of total US gambling revenues Israel (2010).

Controversy Industries

Unfortunately the US census bureau do not have industry data available for the miming industry. To

get an impression of the market structure of the industry, worldwide firm data have been found in a
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European report on corporate actors in the mining industry Ericsson (2012). The report shows a table

of the 15 largest metal miming companies. The four largest mining companies in the world, account

for 21.8% of the value of the metal mining production.

In order to examine the market concentration in the oil industry, a constituent list by Thomson

Reuters, available in Datastream, covering the US oil industry is used. The CR4 is computed based on

the constituent list. The CR4 is 52%. In the US case the market is pretty concentrated, but globally it

should be noted that the number of supplying companies is larger than suggested by the listed firms,

as many oil producers are nationalized, and so does not appear on the stock exchange, even if they

have a large capitalization.

The ammunition industry is quite consolidated with the NAICS categories generally having con-

centration ratios of about 80%. Small arms have a concentration ratio of 35%. The guided missile

industry is small with regards to the number of firms and the CR4 ratio includes all firms and is 100%.

The military vehicle industry is a bit larger, but still very consolidated with a CR4 of 81.8%.

Lastly in the the nuclear energy industry, the four biggest companies make up 52.9% of the market.

Overall the sin industries have a larger market concentration, than the controversy industries, and

has experienced consolidation in recent years. In addition, the products offered by the sin industries

are imperfect substitutes, as different labels of alcoholic beverages and different brands of tobacco

differ. Thus with the high concentration ratios of the alcohol and tobacco industries, these industries

exhibit characteristics of monopolistic competition.

The controversy industries differ, as the products, such as oil, gas, energy and minerals are homo-

geneous commodities, and thus competition is mostly on price, rather than product differentiation.

Market Cap Investigation

The analysis of the concentration of industries shows how the returns of the portfolios can be ana-

lyzed using a theoretical framework, to shed light on potential factors, like deviations from perfect

competition, impacting the constituents of the portfolios. In this section a more practical approach

is taken, analyzing the portfolio construction based on the market cap. This analysis shows the share

of the returns contributed by the biggest companies in the different portfolios and can therefore shed

light on potential diversification shortcomings, due to large companies taking up the majority of the

portfolio.

In order to show the concentration of the returns of the different portfolios, this report calculates

the percentage of the total market cap, that the top 10% of companies makes up. The results are

shown below in figure 5.1 for both the sin and controversy portfolios.
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Figure 5.1: Weights of Top 10% Sin(left) & Controversy(right) Companies Through Time

Taking a look at the portfolio concentration of the three sin portfolios, it can be seen that the

weights differ over time, going in the range of around 40% to around 90% of the entire portfolio. It

seems that the weight of the largest companies are typically increasing in times of distress, which

could be because many smaller firms are hit harder in recessions. Interestingly it does not seem like

the 2008 financial crisis made as big an impact on the weights, as the tech bubble of 2000. While the

report will not go further into the reason for this, it could be because of the way the two crisis hit the

different industries in the stock market. Furthermore this may be linked to the analysis of the heavy

influence points, where it was seen that the extreme points were far more common in the 2000 bubble

than in the 2008 financial crisis. What the concentration of the portfolio can do overall, is that the

weights of the biggest companies may in some periods overshadow the smaller companies, potentially

leading to less diversified portfolios, as it is proposed in proposition IV. Even though the portfolio

may not be sufficiently diversified, this may not be bad for the returns, since the big companies that

remain, may experience higher returns, due to the flight to safety tendency previously mentioned.

In the Controversy portfolios the weights of the largest companies are more stable and they seem,

as with the sin portfolios, to show a rising trend through time. The weights of the biggest companies

in the controversy portfolios, go from being around 60% of the portfolio to being around 80%. This

most likely has something to do with the before mentioned consolidation in the industries. The trend

is largely unimportant for the results of this report, as long as the trend does not bring the weights of

the largest companies, to a level that can be considered insufficiently diversified. Generally the level is

high for the controversy stocks and does therefore bring the same diversification issues, as mentioned

for the sin portfolios.

In conclusion the findings in the constituent investigation show, that there is a potential for the

value weighted portfolios created by this report, not to be considered sufficiently diversified, which

will then break one of the assumptions of the CAPM. While this evidence is not so overwhelming,
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as to disregard the CAPM in this case, it does show that it may be possible for another weighting

scheme to produce better results, by eliminating any idiosyncratic risk produced by this insufficient

diversification. The assumption that proposition IV is based on therefore seems to be correct.

5.2 Data Visualization

This section seeks to visualize the data gathered, and present key summary statistics for the data, in

order to get a basic impression of it.

US Data

For both the US sin portfolio and the controversy portfolio, the earliest company prices and market

values are from January 10th 1979. Figure 5.2 graphs the annualized returns of the portfolios using

arithmetic averaging. The average yearly return of the US sin portfolio is 11.10% per year, with

the lowest return being -50.6% and the highest 34.5%, and occurring in 1973 and 1975 respectively.

The average yearly standard deviation throughout the sample is 15.3%. The high return is in line

with expectations. As mentioned in section 2.1, researchers have found substantially higher returns

for these industries, compared with the market return. While the return statistics shown are based

on nominal returns for the whole time period, for which data on the unethical portfolios exists, the

Sharpe-ratios will be based on the excess returns in the period, for which there is data for the entire

model. The Sharpe-ratios will be annualized based on a 52 week year basis. The Sharpe-ratio for the

US sin portfolio for the period is 0.773.

Figure 5.2: Annualized US Sin and Controversy Portfolio Returns

For the controversy portfolio the average return is 7.32%. The lowest return occurs in 1981 and is

-34.3% with the highest return occurring in 1980 being 39.6%. The standard deviation of the returns

is 17.2% and the portfolio has an annual Sharpe-ratio of 0.451.
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It is clear that the portfolio return is lower for the controversy portfolio, when comparing it to

the sin portfolio. This is expected, as the sin portfolio showed a higher market return, and as the

industries included in the controversy portfolios are based on a broader criteria of unethical investing,

they should more closely represent the entire market. There is also a large difference in the Sharpe-

ratio of these two portfolios. The larger controversy portfolio turns out not to deliver on the suspected

benefits arising from a more diversified portfolio, with respect to its Sharpe-ratio. One reason for this

is discussed in section 5.6.5 of the industry analysis.

Diversification benefits was expected to have been noticeable in a case like this, as industry spe-

cific risk factors should be a large part of the risk, since investments are initially made within only

three industries. The three sin industries are even similar in some ways, as they are all sensitive to

government legislation and regulation. It is important to note that the portfolios are value weighted,

and when taking into consideration the concentration measures above, it is clear that many of the

companies weigh very little, and as a result provide very little diversification.

In addition to the annualized returns for the portfolios, the weekly return distribution are also

presented with an overlay of a normal distribution. This is shown in figure 5.3.

Figure 5.3: Weekly Sin and Controversy Return Distribution

The third and fourth moments of the distributions are discussed, to see whether the weekly return

distributions are normally distributed. Return distributions have become more important in finance

and should also be a factor in investors’ investment choices Premaratne and Bera (2000). Even

though investor sentiment towards skewness and kurtosis are not investigated further in this paper,

these moments are still interesting to take a look at, as differences between the return distributions

of the portfolios signify differences in the stocks included and perhaps the nature of the industries

included.

The distribution of weekly returns for the US sin portfolio seems to be roughly symmetric around

a mean of zero, but the tails seem slightly heavier than what they would be for a normal distribution.
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The symmetry observed when looking at the histogram of the sin returns seems to be an appropriate

assumption, as the skewness of the return distribution is almost zero, with a value of -0.0017. The

excess kurtosis is 1.931, suggesting thicker tails than the normal distribution. Thicker tails are no

surprise, as stock returns are found to have more heavy outliers than the normal distribution would

predict Premaratne and Bera (2000).

a Jarque-Bera normality test is carried out to get a quantitative test of the normality of returns.

The result of the Jarque-Bera normality test using these moments, is a test statistic of 483.8, and a

p-value of zero, rejecting the null hypothesis of a normal distribution.

The weekly return distribution for the controversy portfolio seems to be roughly symmetrical

around a zero mean as well. The distribution has a skewness of -0.3244 and an excess kurtosis of

2.333. This distribution is fairly negatively skewed and therefore cannot be considered symmetrical.

Performing a Jarque-Bera normality test yields a test statistic of 459.1 and a p-value of zero. The

negative skew is a bit surprising as literature suggest that individual stock return skewness should be

diversified away Knight and Satchell (1997).

Knight and Satchell (1997) present that small cap stocks have been found to have a more negative

skew than large cap stocks. As the portfolio is extended to include industries which are less regulated,

they have more companies, and thus might be more competitive, and the average market cap of

companies could be expected to fall. In the sample used in this report, the number of companies goes

from 36 for the US sin portfolio to 674 for the US controversy portfolio. It is however not the case

that the average market cap falls, as the average market cap averaged throughout the years increases

slightly from 874 to 1,043 (both in $1,000,000).

Why there is a difference in skewness for the two portfolios is not clear, however the difference

in the market concentration discussed in the market constituent investigation, might be part of the

reason. The excess kurtosis for the return distribution for both portfolios are quite similar and in line

with the general finding that stock return distributions have heavier tails than the normal distribution.

Western Data

The figures showing the plots for the western data can be seen in appendix B.1 and B.2. The essential

findings will be shown here.

For the western sin portfolio the average yearly return is 10.23%, with the lowest return being

-41.8% and the highest being 47.5%. These returns occur in 1973 and 2009 respectably. The yearly

standard deviation is 18.0%, giving a Sharpe-ratio of 0.728.

The western controversy portfolio has an average return of 7.96%, with the lowest return being
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-43.5% and the highest being 44.6%. The standard deviation is 18.9%, and the Sharpe-ratio is 0.429.

Comparing the western data to the US data, it can be seen that the western portfolios generally

perform worse, when looking at the Sharpe-ratios. This is however only a very slight performance

drop. While the western sin portfolio performs worse on both the return and the standard deviation

of the returns, compared to the US portfolio, the controversy portfolio for western companies actually

produces a higher return, than the comparable US controversy portfolio. This higher return is however

accompanied by a proportionally higher volatility, leading to the lower Sharpe-ratio.

The skewness and kurtosis of the returns are also very similar in the US and the western portfolios,

with the western portfolios having a slightly more negative skew and a slightly higher kurtosis. The

skewness and kurtosis of the western sin portfolio returns are -0.381 and 2.804 respectively, and for

the controversy portfolio the numbers are -0.660 and 3.510. Overall the western and US portfolios

do not show much difference when looking at the characteristics of their distribution, and it therefore

seems that there is consistency between the two investor views. It is however important to notice that

the western portfolios have about ten times the number companies that the US portfolios do, and it

might therefore be that the diversification of having more companies is covering up other shortfalls in

the western investor view. The analyses later in the report will help to clarify this issue.

Global Data

As with the western data, the plots for the global data can be found in appendix B.1 and B.2.

The global sin portfolio realizes returns of 10.82% with the lowest and highest returns being -45.3%

and 49.3% respectably. The standard deviation of the returns is 19.5% and the Sharpe-ratio comes

out at 0.853.

The average yearly return of the global controversy portfolio is 7.26%. The lowest return happens

in 2008, with a loss of 47.5% and the highest return in 1969 of 44.6%. The yearly standard deviation

throughout the period is 19.3% giving a Sharpe-ratio of 0.468.

When comparing the global portfolios to the US portfolios, contrary to the western portfolios, one

can now see the effect of diversification. Both of the global portfolios show higher Sharpe-ratios than

their US counterparts, with the Sharpe-ratio of the global sin portfolio being the best overall. The

global portfolios each show lower returns than the corresponding US counterparts, but because of the

proportionally lower standard deviation, this is more than offset in the Sharpe-ratio.

The skewness of the global sin and controversy portfolios is -0.358 and -1.254 respectively, and the

kurtosis for both portfolios is much higher than the US portfolios, with excess an kurtosis of 11.548

and 10.374 respectably.
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The skewness of especially the global controversy portfolio, seems to follow the pattern of the

addition of more companies to the portfolio, resulting in a more negative skew. This pattern can

both be seen when comparing across the different investor views and when looking at the controversy

versus the sin portfolios, where the controversy portfolios all have a larger number of companies. In

relation to the explained correlation between smaller companies and the skewness, it can be reported

that the average market cap for the global controversy portfolio is 623, compared to 1,043 for the US

controversy portfolio. A quick investigation of the skewness of weekly returns of the MSCI ACWI

going back to 2000 reveals a skewness of about -0.6. The skewness of the global controversy portfolio

therefore seems very large. The kurtosis is very high for both of the global portfolios, the standard

deviations for the portfolios are therefore generally higgh. The global portfolios do however contain

more relatively small companies than the US portfolios and this might be part of the reason. Turan

G. Bali and Sipress (2014) investigate the causes of thick tails in return distributions, and their main

findings are that different traders cause volatility to fluctuate over time. Liquidity traders trade at all

times, which causes small price changes, on the other hand, traders who trade on information only,

trade when new information becomes available, causing bigger price changes. It may be that the mix

of investors are different between the markets, but a further investigation of this is not essential to

the findings of this report, and therefore it will not be pursued.

Judging from Sharpe-ratios only, it seems like moving from a US investor perspective to a western

investor perspective does not make much of a difference, but the move to the global portfolios does

improve the overall performance of the investor’s portfolio, as the global portfolios provide a better

overall risk-reward ratio. This result should be noted, as we move on to the next section regarding

static linear analysis.

5.3 Static Linear Analysis

This section analyses the samples for the sin and controversy portfolios using static OLS models. All

models presented are corrected for the model issues, which are identified and discussed later in section

5.3.1. The results of this section relates to propositions I, II and III of the problem statement.

5.3.1 US Models

US Sin Models

Table 5.1 shows the results for all US sin portfolio models. Please note the significance codes in the

figure, as they are omitted in subsequent figures.
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The first model presented is the standard CAPM model, including only the market beta. This

model has a positive and highly significant alpha of 0.001625 per week. This translates into 8.45%

percent a year, using simple compounding. The alpha is significant at the 1% level. The beta of

the portfolio is 0.63. A beta below one is in line with expectations, and previous findings by Salaber

(2007b), as the companies in the portfolio are all part of industries that provide products of an

addictive nature. This creates stable cash flows, which are insensitive to general economic conditions.

Furthermore, the industries are highly regulated, which makes entry barriers higher and causes a

monopoly-like environment, further ensuring the stability of the cash flows of the industry participants,

as also mentioned by Fabozzi et al. (2008) .

Market Excess 0.629571∗∗∗ 0.660682∗∗∗ 0.708564∗∗∗

(0.0325438) (0.0318374) (0.0285269)

SMB −0.184851∗∗∗ −0.181571∗∗∗

(0.0575985) (0.0527998)

HML 0.180385∗∗∗ 0.071143

(0.0563020) (0.0524963)

Momentum 0.049817 −0.022175

(0.0418709) (0.0405255)

BAB 0.290281∗∗∗

(0.0470309)

Constant 0.001625∗∗∗ 0.001457∗∗∗ 0.000964∗∗

(0.0004093) (0.0004143) (0.0004170)

Observations 1,982 1,982 1,982

Adjusted R2 0.340536 0.355879 0.377262

F Statistic 374.2∗∗∗ 119.6∗∗∗ 134.9∗∗∗

Notes: ∗∗∗Significant at the 1 percent level.

∗∗Significant at the 5 percent level.

∗Significant at the 10 percent level.

Table 5.1: Three Models of US Sin

The alpha is high at 8.45% a year, but it is not out of line with previous research. Fabozzi et al.

(2008) found a risk adjusted excess return of their sin stock portfolio of a similar or higher level. It

should be noted that their results are not directly comparable, as they have a different time-frame,

and a different portfolio composition.
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Next is the Carhart four-factor-model. The adjusted R2 has increased from 0.34 to 0.36. Recall

that the R2 is adjusted to penalize the inclusion of additional regressors. The increase is modest at

best, and the factor model is of little use in explaining the alpha, even if the SMB and HML factors

are highly significant, the alpha remains significant and economically large at 0.00146 or 7.58% a year.

The beta is roughly unchanged.

Regarding the SMB factor, there is negative exposure, which makes sense, as the portfolios are

dominated by large companies, as it was found in section 5.1. The same type of argument applies to

the HML factor which is positive, as most of the companies in the portfolios are large and mature

firms, which usually have high book to market ratios. Overall the results from the simple CAPM are

persistent, when extending the model to a four-factor specification.

The four-factor-model, with the addition of the betting against beta factor, is further motivated

by the results of the previous two models, which have betas significantly below one, indicating that

there might be a positive exposure to the BAB factor.

The model results shows that the alpha has dropped significantly to 0.00096 or 5.01% annually.

The significance of the alpha also drops from significance at the 1% level, to significance at the 5%

level. The SMB factor included in the previous model, remain roughly unchanged, but the HML

factor loose both of its significance stars and its coefficient is greatly reduced. The BAB factor is

highly significant, and has a positive exposure as expected. The exposure to the factor is 0.29, which

is economically significant. This is reflected in the alpha, which have dropped further in this model,

than it did when going from the CAPM to the the Carhart model. The estimated beta of the portfolio

has risen slightly to 0.71, but it is still well below one.

Throughout the US sin models, the alpha is persistent and large. The statistical significance of

the alpha falls, throughout the specifications, from the 1% level to the 5% level. The Carhart model

does a poor job, but the BAB factor is able to reduce the alpha significantly, as including it made the

yearly alpha fall by 2.56 percentage points a year. The adjusted R2 have only had a modest overall

increase, when adding more factors to the model.

US Controversy models

Remember that the US controversy portfolio is bigger than the US sin portfolio, as it includes the four

additional industries presented in section 3.1.3. The results for all models discussed in this section are

contained in table 5.2.

The simple CAPM model estimates an alpha of 0.00039, which is much lower than the sin portfolio

result, and equivalent to an annual alpha of 2.02%. This alpha is certainly of economic interest, due to
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Market Excess 0.799783∗∗∗ 0.871049∗∗∗ 0.879437∗∗∗

(0.0286815) (0.0247930) (0.0238346)

SMB −0.142162∗∗∗ −0.141587∗∗∗

(0.0476280) (0.0479585)

HML 0.481235∗∗∗ 0.462098∗∗∗

(0.0580357) (0.0606537)

Momentum 0.055735 0.043123

(0.0418098) (0.0434085)

BAB 0.050851

(0.0455305)

Constant 0.000388 −0.000033 −0.000119

(0.0004022) (0.0003942) (0.0004006)

Observations 1,982 1,982 1,982

Adjusted R2 0.482 0.531 0.532

F Statistic 777.6∗∗∗ 215.2∗∗∗ 277.7∗∗∗

Table 5.2: Three Models of US Controversy

it’s size, but it is estimated very imprecisely, as the standard error is larger than the coefficient itself,

and it cannot therefore be deemed significantly different from zero from a statistical standpoint. The

beta of the portfolio is higher than the sin portfolio beta, at 0.80, which means that the additional

industries have a higher market exposure, than the sin portfolio industries.

In the Carhart-factor specification, the HML and SMB factors are highly significant. The beta

is increasing, just as it was the case with the sin portfolio. The beta for this portfolio is now close

to one at 0.87. The alpha has turned negative, but is essentially zero in its coefficient and it is still

very imprecisely estimated. The Carhart model thus explains the 2% abnormal return found in the

CAPM model. The signs of the SMB and HML factors are the same, as in the sin model, and the

value weighting of the portfolio might be the reason in this case as well.

Including the BAB factor in the four factor model does not change the model much, as evidenced

by the adjusted R2, which is essentially unchanged. The BAB factor itself is not significant. The

BAB factor has no explanatory power in this portfolio, in contrast to the sin portfolio, which has to

be expected, as the portfolio beta is closer to one, and therefore the exposure to the factor should

generally be expected to be lower. The alpha has become even more negative, but the estimate is

still very imprecise, and it is not statistically significant. The alpha value of the model corresponds
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to a negative alpha of 0.6188% annually. The adjusted R2 of the controversy portfolio models are all

higher than the corresponding ones in the sin models. The R2 of the Carhart model including BAB

is 0.53, meaning that the models have been more successful in explaining the variance in the data for

the controversy portfolio, than for the sin portfolio.

The models for the two portfolios are very different, with the sin portfolio exhibiting a persistent

alpha, which, while not completely robust when the models are extended, is economically significant

and large in all specifications. The controversy portfolio, on the other hand, do not have a significant

alpha in any of the model specifications. The BAB factor is only a useful explanatory variable for the

sin portfolio. This is to be expected, taking the theory of the BAB factor into consideration.

So far the evidence for proposition I is strong, but the controversy portfolio did not perform as

expected, and it seems that, the returns of the additional industries, do not contain an unethical

investment premium as proposed by proposition III. Later will be shown the results of the western

and global models, showing the assumed impact of proposition II. First the points of heavy influence

identified in the methodology section, as well as the US model diagnostics will be analyzed.

Points of Heavy Influence

As mentioned in section 4.4, points of heavy influence has an effect on the overall regression, and it

can be beneficial to look at these points to examine both how they impact the model, but also the

economical implications of such points. This is what will be done in this section. Only the market

return will be compared here, but in appendix A.3 can be seen lists of the observations asserting heavy

influence on the regressions both in US, western and global settings, along with the corresponding

returns for all factors and portfolios. This data is what the summary tables presented in this section

are based on.

To start the examination of the general impact of points of heavy influence on the regression

models, it is useful to look at summary statistics for the points, to see how the portfolios in this

report, differ from the general market. Table 5.3 shows these for the US heavy influence points.

It is assumed that the market excess return by far has the largest contribution to the fitted values

of the models, which is a safe assumption in the framework of the CAPM, given the type of portfolio

construction used in this paper. Looking at the average residuals, one can see positive average residuals

for both the sin and controversy portfolios. What this shows is that the heavy influence points generally

impact the coefficient of the market in a way, so as to make it larger than without these heavy influence

points. This doesn’t mean that the coefficients are wrong however, this only shows that if one were

to filter out these observations, which would lead to a sample, which may resemble the more typical
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Market Excess Weekly Sin Return Weekly Con Return

Average 0.0054 0.0207 0.0227

Standard Deviation 0.0545 0.0367 0.0494

Average Residual 0.0117 0.0149

Min -0.0725 -0.0796 -0.0695

Max 0.1042 0.0775 0.1099

Table 5.3: Extreme Point Analysis, All Points

days of trading, outside a financial crisis, one would expect the portfolio to exhibit a lower market

exposure.

The market excess return is on average positive for the heavy influence observations, though only

just. The weekly returns of both the sin and controversy portfolios are however decently positive

and above the market returns, a corollary to the positive residuals. As discussed in section 4.4, the

heavy influence points tend to occur in times of financial bubbles, and this could indicate that the

portfolios of this report, do better in market bubbles, than the general market. Looking at this result

economically, it does make sense that the companies in the portfolios of this report which tend to be

more stable companies, aren’t affected as much by bubbles as the general market, and therefore should

on average be doing better in these times. Looking at the standard deviations of the heavy influence

returns, it can be seen that again the portfolios tend to be doing better than the general market. Both

portfolios have lower standard deviations than the general market, though the standard deviation of

the controversy portfolio is only slightly lower. This indicates more stable returns in these bubbles,

compared to the general market which fits with the stable nature of the companies in the portfolio.

There are however two sides of a bubble. First is the positive returns leading up to the bursting

of the bubble and then the negative returns succeeding it. Even though the portfolios tend to be

doing better on average in the heavy influence points, it may not do so throughout the entirety of the

bubble. It is therefore interesting to investigate whether the out-performance occurs in he positive

or negative period of the bubble. Table 5.4 shows the average return for the heavy influence points,

with positive and negative market movements respectively. Because of the way this is constructed,

the market returns are restricted by 0, but the returns of the portfolios are not, and it therefore does

not make sense to look at the standard deviation of the market return, compared to the returns of

the portfolios.

As expected from the previous discussions, the portfolios tend to do worse than the market in the

positive market movement points, and better than the market in the negative movement points. In
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Market Excess Weekly Sin Return Weekly Con Return

Positive Market 0.0563 0.0168 0.0404

Average Residual, Positive -0.0201 -0.0006

Negative Market -0.0409 0.0243 0.0066

Average Residual, Positive 0.0407 0.0290

Table 5.4: Extreme Point Analysis, Positive & Negative Market

the book the Intelligent Investor by Graham and Zweig (2003) it is explained that a bubble usually

arises from an idea that prevails in the market, which justifies taking valuations away from their

fundamentals, because of some overarching factor. It is easy to see that this could happen in the tech

bubble, with relatively unknown products, and hence relatively unknown revenue streams, but it is

much harder to imagine this happening to products like tobacco or alcohol, where the demand and

the dynamics of the market are relatively well known. Therefore these ”boring” industries tend to be

overlooked in these situations. When the bubble bursts however they will not get hit as hard as other

companies, which explains why they would be doing better in these times. An interesting observation

from the negative market returns is that the returns of the two portfolios of this report, are actually

positive in the points where the market is negative. This could indicate that there is some sort of

flight to safety effect for these stable companies, in periods of distress. What the residuals show is

that for the positive return periods, the coefficient of the market is drawn down by the heavy influence

points, and the other way around for the negative returns periods.

As most of the heavy influence points are within the tech bubble it can be interesting to investigate

this event by itself. Table 5.5 shows summary statistics for the points identified as being in the tech

bubble.

Market Excess Weekly Sin Return Weekly Con Return

Average 0.0177 0.0217 0.0256

Standard Deviation 0.0571 0.0270 0.0368

Average Residual 0.0020 0.0077

Min -0.0595 -0.0235 -0.0293

Max 0.1042 0.0571 0.0920

Table 5.5: Extreme Point Analysis, Tech Bubble

The sin and controversy portfolios tend to do better at the heavy outlier points in the tech bubble.

It should be noticed that the out-performance isn’t as big as when including all the heavy influence
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points. This is only due to the market performing better, in the heavy influence points of this bubble.

It is interesting too, that the stability of the returns of the two portfolios has improved in this bubble,

most likely arising from the fact that the minimum return in the tech bubble points are much less

negative than when looking at all points.

In conclusion it can be seen that heavy influence points on average impacts the beta estimate

positively. There are however differences in the impact from the heavy influence points, depending on

whether the market return is positive or negative. The study of heavy influence points serve both as

model diagnostics, but also as a way of economically investigating the performance of the portfolio in

certain extreme conditions. The results of this section indicates that there are differences in the returns

of the portfolios of the report, depending on economic circumstances as proposed in proposition V, but

as this section only looks at heavy influence points, further investigation will have to be performed,

to obtain conclusive results. This is done in section 5.5.

US Model diagnostics

Model diagnostics are examined for all US models in this section, regarding the OLS issues discussed

in section 2.2.2.

Autocorrelation and Heteroskedasticity

Heteroskedasticity and autocorrelation are two major concerns for OLS with time series data. The

presence of heteroskedasticity is investigated using the Breusch-Pagan test, as the residual versus fitted

plots for the models, shown in appendix B.11, suggest an approximately linear relation between the

fitted values and residuals in all six models. The results of the Breusch-Pagan tests for all US models

are given in table 5.6.

US Sin US Controversy

CAPM 0.055 4.592

p 0.814 0.032

Carhart 22.856 43.683

p 0.000 0.000

Carhart + BAB 29.375 48.375

p 0.000 0.000

Table 5.6: Breusch-Pagan Tests, US

The test-statistic follows a χ2 distribution. P-values are reported for each test, and the H0 of no
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heteroskedasticity, can be rejected at the 5% level, for the controversy CAPM model as well as both

Carhart models, and both models including the BAB factor.

As noted earlier in section 2.2.2, the Durbin-Watson test for autocorrelation in the error term is

more complicated, as the exact distribution of the test-statistic is not known, so that there is no critical

value available for the test-statistic. The approach, as described in Gujarati and Porter (2009), will

be used. Specifically hypothesis number five from table 5.7, and its corresponding decision rule will be

used to test for autocorrelated error terms in all six models. Tables of upper and lower bound values in

Gujarati and Porter (2009) only go up to 200 observations, which is not adequate for the models in this

section. Stanford University has published tables with up to 2,000 observations Stanford University

(2017). These tests are carried out using a 5% significance level. Both the US sin and controversy

models have 1,202 observations. The dU and dL are shown below in table 5.8, for 1,200 observations

and k = 2, 5 and 6, including the intercept.

dL and dU for the Durbin-Watson Test

k(including intercept) dL dU

2 1.926 1.928

5 1.923 1.931

6 1.922 1.932

Table 5.7: Source: Data in table originally published by Stanford University

Durbin-Watson test statistics and decisions

Model Test Statistic dU 4− dU Decision

Sin CAPM 2.152 1.92747 2.09322 Reject

Sin Carhart 2.165 1.931 2.070 Reject

Sin Carhart + BAB 2.253 1.932 2.067 Reject

Controversy CAPM 2.078 1.928 2.073 Reject

Controversy Carhart 2.099 1.931 2.070 Reject

Controversy Carhart + BAB 2.102 1.932 2.069 Reject

Table 5.8: Results of DW tests for all six models

In the US sample, all portfolios, suffer from a serially correlated error term. This is remedied using

Newey-West HAC (Heteroskedasticity and Autocorrelation Consistent) errors. Some of the western

and global portfolio models, only have heteroskedasticity in the errors, and in this case White HC
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errors are sufficient for inference. For an easy overview, appendix B.1 contains a table summarizing

heteroskedasticity and autocorrelation issues, for all models, as well as the error adjustment used for

inference.

Other Issues

If the errors of the regression are not normally distributed, the efficiency of OLS decreases, and OLS

might no longer be the most efficient method for estimating the model Fox (2016). OLS is still

consistent, but confidence intervals are not valid Wooldridge (2016). The normality of the response

variable in the model can give a preliminary idea of, whether the regression errors are normally

distributed. Stock returns are known to have fat tails, and this was also found for these portfolios in

section 5.2. Non-normality of errors is not a big issue in large samples, as the central limit theorem,

ensures that errors are approximately normally distributed, even if the approximation might not be

exact.

To assess the normality of the model residuals qq-plots are used. The dashed line indicates the

95% confidence interval for error normality. The qq-plots for both the US sin and controversy, and

the three different model specifications are shown in figure 5.4.

All of the plots show tails that exceed the 95% confidence band. The normality of errors is more

plausible for the controversy models. OLS might not be the most efficient estimator for the models

using the sin portfolio, and another method, such as maximum likelihood estimation, might yield more

precise estimates, given the same number of observations. The response variable of the models can

also be transformed using logarithms, in order to obtain a normally distributed error. The models are

left as is, for ease of interpretation and for comparison with existing research.

The functional form of a model is also important, and functional form misspecification is an issue,

when population model non-linearities are not captured by the estimated model. In the factor models

just presented, all terms are linear, and so there is not accounted for any non-linearities. To check

whether non-linear terms might provide a better model fit, CERES plots have been used. The plots are

available in appendix B.5 and B.6. Inspecting the plots reveals no significant non-linearities, except

for the SMB factor, which seems like it is somewhat non-linear in the sin model, and significantly non-

linear in the controversy model. One can therefore improve the model by including non-linear terms

from a statistical standpoint, which is an interesting result. This report has however not come up

with an economical reason for this, and the linear specifications given by French (1992a) and Pedersen

(2013a) are kept.
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Figure 5.4: QQ-plots, US

5.3.2 Western Models

Data for the western portfolios starts from February 1st 1995.

Western Sin Models

The results for the western sin models, used throughout this section, are presented in table 5.9

The CAPM model shows a positive alpha equivalent to 6.71% a year. The alpha is statistically

significant at the 1% level, and even if it is not quite as large as the alpha for the US CAPM model,

it is still economically large and significant.

Adding the three factors in the Carhart factor model reduces the alpha by approximately 25%

and it is now equivalent to 4.83% a year. The factors do a better job in this Western portfolio, than
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Market Excess 0.670253∗∗∗ 0.685553∗∗∗ 0.766662∗∗∗

(0.020798) (0.0296575) (0.0259724)

SMB −0.168074∗∗∗ −0.186557∗∗∗

(0.0628538) (0.0602678)

HML 0.277254∗∗∗ 0.100376∗

(0.0516500) (0.0545637)

Momentum 0.114105∗∗∗ 0.006097

(0.0364999) (0.0371288)

BAB 0.407668∗∗∗

(0.0498169)

Constant 0.001290∗∗∗ 0.000929∗∗ 0.000272

(0.000462) (0.0004733) (0.0004364)

Observations 1,144 1,144 1,144

Adjusted R2 0.476 0.505 0.549

F Statistic 1,038.6∗∗∗ 168.7∗∗∗ 210.8∗∗∗

Table 5.9: Three Models of Western Sin

they did in the US portfolio. All three factors are highly significant, but the adjusted R2 have only

increased by 3 percentage-points. The SMB and HML factor exposures have the same sign as the US

portfolios.

When the BAB factor is included, both the HML and the momentum factors loose significance in

the model. Their coefficients drop close to zero as well. In this final specification, the BAB factor is

significant. The BAB exposure is 0.41, which is similar in sign, but larger than the US model. Including

the BAB factor decreases the alpha by approximately 70%, compared to the Carhart model. Now it

is only 0.00027 or 1.41% a year. This alpha is very imprecisely estimated, with the standard error

being larger than the coefficient, and as a consequence the alpha is now not statistically significant.

The sin portfolio with the western view, has an alpha that is not persistent, and the BAB factor

is very good at explaining the abnormal returns, which are present in the simple CAPM model. The

adjusted R2 for these western portfolio models are higher than the US equivalents, indicating that the

models fit the data better, in the case of a western view.

Western Controversy Models

The results in this section are presented in table 5.10.
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Market Excess 0.940600∗∗∗ 0.978097∗∗∗ 1.012550∗∗∗

(0.020915) (0.0256901) (0.0274391)

SMB 0.055102 0.047251

(0.0630344) (0.0635436)

HML 0.524220∗∗∗ 0.449093∗∗∗

(0.0535484) (0.0589421)

Momentum 0.141079∗∗∗ 0.095204∗∗∗

(0.0341659) (0.0327439)

BAB 0.173152∗∗∗

(0.0487860)

Constant 0.000309 −0.000318 −0.000597

(0.000465) (0.0004646) (0.0004817)

Observations 1,144 1,144 1,144

Adjusted R2 0.639 0.683 0.688

F Statistic 248.4∗∗∗ 617.0∗∗∗ 393.5∗∗∗

Table 5.10: Three Models of Western Controversy

The Western controversy CAPM specification has an alpha, which is statistically insignificant and

only 1.61% a year. This is however still economically substantial. All the betas throughout all model

specifications of western controversy, show betas that are very close to 1. This could show that the

suspected imitation of the market portfolio by the very industry inclusive controversy portfolios, is

beginning to be evident. The reason this might only show now, could be because further geographical

diversification helps in getting rid of any national factors, like legislation, impacting the controversy

industries of the US models.

In the Carhart specification, the HML and momentum factors are highly significant, and there

is positive exposures to both factors. The alpha is not significant in this model either, but the size

of the alpha is -1.65% a year. Thus when adding the factors from the Carhart-model, the market

now outperforms the western controversy portfolio, though the alpha is too imprecisely estimated, to

confirm this statistically.

With the addition of the BAB factor, the alpha drops further to -3.10% a year, but is still statisti-

cally insignificant. The BAB factor itself is significant at the 1% level, and there is a positive exposure

of 0.17. The positive and significant BAB exposure is somewhat puzzling, as the beta is 1.01, but

even if the BAB factor is significant, the exposure is not as high, as for the sin portfolios. The factor
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does not change the overall results of the Carhart model, and the increase in the adjusted R2 is only

0.5%.

The controversy portfolio containing western companies performs worse, than the US only portfolio,

and in addition it seems to underperform, compared to the market, when the factors in the Carhart

model with BAB are accounted for.

When considering the western view, proposition I is only supported when the BAB factor is not

considered. The western view confirms the geographic differences proposed in proposition II. As in

the US models there is still no evidence that a broader definition of unethical industries carries a

premium, as it was proposed in proposition III.

Looking at the result of the western portfolios compared to the US portfolios, it can be seen that

even though the difference in Sharpe-ratios were not that big, when considering different risk factors,

the western portfolios are generally performing much worse than their corresponding sin models. This

confirms the suspicion in section 5.2 that the diversification benefit of including more countries, covered

up other shortfalls in the western portfolios.

Western Model Diagnostics

Model diagnostics for the six western models are presented and discussed, as in section 5.3.1.

Autocorrelation and Heteroskedasticity

Breusch-Pagan and Durbin-Watson tests are presented in tables 5.11 and 5.12 respectively.

Western Sin Western Controversy

CAPM 0.977 0.035

p 0.323 0.853

Carhart 11.091 13.472

p 0.026 0.009

Carhart + BAB 22.453 24.655

p 0.000 0.000

Table 5.11: Breusch-Pagan Tests, Western

These six models exhibit very different test results. Both CAPM models have no issues according

to the tests, and therefore OLS errors are used. For both Carhart models the no heteroskedasticity

hypothesis is rejected. The sin portfolio Carhart model has autocorrelated error terms as well, and
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Durbin-Watson test statistics and decisions Western portfolios

Model Test Statistic dU 4− dU Decision

Sin CAPM 2.073 1.905 2.095 Do not reject

Sin Carhart 2.082 1.910 2.090 Do not reject

Sin Carhart + BAB 2.136 1.912 2.088 Reject

Controversy CAPM 1.958 1.905 2.095 Do not reject

Controversy Carhart 1.980 1.910 2.090 Do not reject

Controversy Carhart + BAB 2.004 1.912 2.088 Do not reject

Table 5.12: Results of DW tests for all six western models

HAC errors are used, but only HC errors are use for the controversy Carhart model. Both models

including the BAB factor exhibit heteroskedasticity, but not autocorrelation, so HC errors are used.

Other Issues

QQ-plots for the western portfolio are tighter than the plots for the US portfolio, and all plots are

almost within the 95% confidence bands, and are no cause for concern, regarding inference of the

models. The plots are available in appendix B.14.

Regarding the functional form of the models, the CERES-plots for the western models, suggest

that there are stronger non-linear relationships, than for the US Portfolio. As discussed earlier, the

functional form is not changed from the original linear specifications. The non-linearities seem to be

prevalent in areas with fewer observations, making them less of an issue. Ceres plots are in appendices

B.7 and B.8.

5.3.3 Global Models

At this point the US and western portfolio returns have been modelled. This section uses the global

portfolios, for which data have been available through Datastream from February 6th 1985.

Global Sin Models

The results for the global sin models are shown in table 5.13.

The simple CAPM has a significant alpha on a 1% level of 7.49% annually, which is somewhere in

between the western and US CAPM models. The betas of the portfolio throughout the models are

similar to the US portfolio.
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Market Excess 0.672011∗∗∗ 0.718905∗∗∗ 0.744021∗∗∗

(0.019513) (0.020776) (0.021265)

SMB 0.008143 −0.033851

(0.045241) (0.045748)

HML 0.175017∗∗∗ 0.113251∗∗∗

(0.040351) (0.042023)

Momentum 0.172142∗∗∗ 0.122672∗∗∗

(0.025082) (0.026890)

BAB 0.173785∗∗∗

(0.035571)

Constant 0.001440∗∗∗ 0.000977∗∗∗ 0.000745∗∗

(0.000368) (0.000368) (0.000369)

Observations 1,665 1,665 1,665

Adjusted R2 0.416 0.435 0.442

F Statistic 1,186.1∗∗∗ 321.0∗∗∗ 265.1∗∗∗

Table 5.13: Three Models of Global Sin

The Carhart-model does a good job explaining a part of the alpha, found in the simple CAPM, as

the alpha drops to 5.08% annually. The alpha is however still highly persistent. The HML and now

the Momentum factor are also highly significant.

Including the BAB factor reduces the alpha to 3.87% a year. The alpha drops one star in its

significance level, but is still significant at the 5% level. The beta has increased, but is still well below

one, like in the previous sin models. The BAB exposure is lower than in the US and western models,

but still positive and significant.

Although both the Carhart factors, and the BAB factor are useful in explaining the alpha, intro-

ducing the factors only helps in explaining roughly half of the alpha found in the CAPM model.

In regards to proposition I, it is therefore evident that an investor can capture an alpha on the

global level, although this alpha is smaller than in the US models, which sheds light on the differences

of the sin factor throughout the different geographical and cultural areas proposed in proposition II.

The global sin portfolio suggests little geographical difference in the existence of a premium, between

a US only portfolio, and a global one, but does suggest a difference in the size of this premium.

Proposition II is therefore supported.
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Global Controversy Models

The results for the global controversy models can be seen in table 5.14.

Market Excess 0.921405∗∗∗ 0.969542∗∗∗ 0.994127∗∗∗

(0.0303083) (0.0336799) (0.0399146)

SMB 0.095538∗∗ 0.054434

(0.039649) (0.0564423)

HML 0.336916∗∗∗ 0.276458∗∗∗

(0.035364) (0.0535082)

Momentum 0.142193∗∗∗ 0.093771∗∗∗

(0.021982) (0.0292417)

BAB 0.170103∗∗

(0.0716384)

Constant 0.000212 −0.000356 −0.000583

(0.0003385) (0.0003531) (0.0003968)

Observations 1,665 1,665 1,665

Adjusted R2 0.628 0.652 0.657

F Statistic 924.2∗∗∗ 361.8∗∗∗ 362.4∗∗∗

Table 5.14: Three Models of Global Controversy

The global controversy portfolio has a positive alpha in the simple CAPM model. This alpha is

again economically significant at 1.10% annually, but is not statistically significant.

In the Carhart specification, all factors are significant at the 5% level, and the alpha is still

insignificant. The alpha has now turned negative, with a negative abnormal return of 1.84% annually.

The change when introducing additional model factors is the same, as what was observed in the

western models. The SMB exposure is positive and compared with the US portfolio, which showed a

negative SMB loading, this suggests that this portfolio might be less concentrated in terms of large

firms.

Adding the BAB factor makes the alpha decrease further, as it becomes -3.03%, and it has become

economically large, but it is still insignificant. It is important to remember that a large significant

negative negative alpha is also desirable, as one could then short the portfolio. In order for this to

work outside the sample considered, there does however have to be an economical reason for this

negative alpha, and no such reason is identified in this report.
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Evidence for the global controversy portfolio again contradicts proposition III.

Global Model Diagnostics

Autocorrelation and Heteroskedasticity

Tables 5.15 and 5.16 show the results of the Breusch-Pagan and Durbin-Watson tests for all six

portfolios.

The three sin models are estimated using OLS errors, as the tests do not suggest heteroskedasticity

or autocorrelation. The controversy models do not exhibit autocorrelated error terms either, but there

is heteroskedasticity in the error variance of all three models, so White errors are used.

Global Sin Global Controversy

CAPM 0.481 9.888

p 0.488 0.002

Carhart 6.795 34.851

p 0.147 0.000

Carhart + BAB 4.275 76.055

p 0.511 0.000

Table 5.15: Breusch-Pagan Tests, Global

Durbin-Watson test statistics and decisions Global portfolios

Model Test Statistic dU 4− dU Decision

Sin CAPM 2.044 1.920 2.080 Do not reject

Sin Carhart 2.053 1.924 2.076 Do not reject

Sin Carhart + BAB 2.073 1.925 2.075 Do not reject

Controversy CAPM 1.931 1.920 2.102 Do not reject

Controversy Carhart 1.952 1.924 2.076 Do not reject

Controversy Carhart + BAB 1.976 1.925 2.075 Do not reject

Table 5.16: Results of DW tests for all six global models

Other Issues

The normality of errors assumption does not hold for the sin models, as the tails of the qq-plots

in appendix B.15, are far outside the 95% confidence bands. This was expected from the result of

the section concerning data visualization, showing large negative skews and extremely large excess
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kurtosis, for the returns of the global portfolio. The errors of the controversy portfolio are more well-

behaved and are contained roughly within the 95% confidence bands. The CERES plots (appendix

B.9 and B.10) for the global portfolios, do not suggest any non-linear independent variables.

5.3.4 Model Summary

The sin portfolios all performed well with positive alphas. The western portfolio were the least

convincing with an insignificant but positive alpha of 1.41%. The global sin portfolio results were more

robust at 3.87% while the US-only portfolio ended with an alpha of 5.01%. All three sin portfolios

had similar betas of about 0.75.

Comparing the Sharpe-ratio and alpha shows that the US portfolio performs best, in the returns

predicted by the CAPM, but that the global sin portfolio has an excess return to risk relation that

is higher. These two figures differ in their rankings of the portfolios, as the alpha is calculated in a

setting where some risk is justified, while the Sharpe-ratio is calculated, with the standard deviation,

measuring the overall risk of portfolio excess returns.

The controversy portfolios do not deliver similar results. They all have negligible CAPM alphas,

which turn negative, when Carhart and BAB factors are applied. The BAB factor is significant in the

western and global controversy models, but not in the US model.

In all three scenarios the adjusted R2 is higher for the controversy models, than the sin models,

suggesting that the controversy models are explained better, given the factors used.

The BAB factor was significant in all three sin portfolios. The inclusion of the factor reduced the

alpha the most in the US and western portfolios. The factor exposure signs were consistent throughout

the portfolios, with no significant contradictory results. The BAB factor have been successful in

reducing the alpha in most of the models. There is a concern when adding the BAB factor, as it might

be correlated with factors from the Carhart model, such as the HML factor, as firms with a high book

to market ratio, are generally stable firms, which tend to have a lower beta.

Recall that one of the OLS assumptions is no perfect multicolinearity. Even if imperfect multico-

linearity is not violating the OLS assumptions, it does cause correlated coefficients to have a larger

variance. Fortunately the effects of multicolinearity can be investigated using VIFs (Variance-inflating

factor) Gujarati and Porter (2009). The VIF is 1 in the case of no multicolinearity, and its value is

proportional to the increase in variance that is created in the case of multicolinearity. As an example

a VIF of 1.5, means that the variance of the coefficient in question is 1.5 times larger, than if there

were no multicolinearity.

Table 5.17 shows variance inflation factors for all variables in specification 3.3, and all three views,
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Market Excesss SMB HML Momentum BAB

Global 1.1154 1.0495 1.0689 1.1627 1.2013

Western 1.1822 1.0465 1.1061 1.2036 1.2611

US 1.0982 1.0180 1.1229 1.1188 1.1894

Table 5.17: Variance Influence Factors

for the sin portfolio. The largest VIF is for the BAB factor in the western scenario. None of the VIF

factors are exceedingly high, and multicolinearity is not a problem for the estimation of coefficient

variances. The BAB factor has the highest VIF in all three scenarios, but only slightly so, and it does

not seem to be creating problematic multicolinearity.

5.3.5 Cleaned Models and Lowering of Threshold

In the section on data cleaning, it was mentioned that the portfolio of US sin stocks has been cleaned in

a more thorough way than the others, so as to create a dataset free from any abnormally large returns,

which can skew the results of the regressions towards favoring a strategy of unethical investing. In this

section the effects of this extra cleaning will be investigated, by comparing the cleaned dataset to the

original dataset, which has the higher return threshold. Recall that the dataset for the US sin model

is cleaned more thoroughly than the others. The process of cleaning one of the datasets in more detail

than the others, may create a skew when comparing across the different investor views. The results

in this section can be used to more accurately compare the models.

In table 5.18 the results of running a static linear model on the dataset before the extra cleaning,

can be seen. As with the cleaned model all three models of US sin requires Newey-West Errors.

Alpha

The immediate result when comparing the two models, which is also the most obvious, is that the

alpha of the models that are cleaned are all lower than the original sample. What is however not

obvious is that the differences in the two models are very small. Even though this is not definite

proof, it could be an indication that the alphas of the other models are not that far from what they

would be, had they been cleaned more thoroughly. Because of the small deviations in the models, the

significance of the alphas have not changed either. The high alphas from the models can therefore be

lowered a bit, but not explained by cleaning the data. If the assumption is made that the proportion

of errors in the other models corresponds to the proportion of errors in the US sin portfolio, it can be

calculated how much lower the alphas of the other models need to be, to give an estimate of the true
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Market Excess 0.630750∗∗∗ 0.661762∗∗∗ 0.709919∗∗∗

(0.0326557) (0.0319150) (0.0286259)

SMB −0.186609∗∗∗ −0.183310∗∗∗

(0.0576421) (0.0528358)

HML 0.179735∗∗∗ 0.069867

(0.0563705) (0.0525555)

Momentum 0.049647 −0.022758

(0.0419151) (0.0405432)

BAB 0.291946∗∗∗

(0.0470873)

Constant 0.001637∗∗∗ 0.001470∗∗∗ 0.000974∗∗

(0.0004099) (0.0004147) (0.0004175)

Observations 1,982 1,982 1,982

Adjusted R2 0.339845 0.355184 0.376690

F Statistic 373.1∗∗∗ 119.2∗∗∗ 134.1∗∗∗

Table 5.18: Three Models of US Sin, Before Cleaning

alpha. The percentage part that the lowering makes up of the original returns of the three models

are |0.001625−0.001637||0.001637| = 0.733%, 0.884% and 1.027% respectively. By lowering the returns by their

absolute value times the percentage, this gives alphas for the other models as seen in table 5.19. The

alphas are given on a yearly level.

Model CAPM Carhart Carhart + BAB

US Controversy 2.002% -0.172% -0.624%

Western Sin 6.661% 4.789% 1.399%

Western Controversy 1.596% -1.669% -3.136%

Global Sin 7.431% 5.034% 3.832%

Global Controversy 1.092% -1.867% -3.062%

Table 5.19: Cleaned Alphas

The assumption of the proportion being the same across the models might be unrealistic, because

of the few companies in the US sin portfolio. An alternative way of testing the effects of extra cleaning

that does not make use of this assumption, is to simply run the other models, but with a lower return

threshold. This corresponds to using the winzorization technique described earlier and therefore carries
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the same weaknesses. When doing the cleaning of the US sin portfolios, many of the returns turned

out to be valid on the threshold level of 2, therefore setting such a low level will skew the results too

much. Based on the investigation of the US Sin portfolio, the threshold has been decided to be set to

5. This allows relatively high returns, while still keeping the returns on a moderate level. Furthermore

by keeping the threshold below 10, the common data error from Datastream, of moving the decimal

point and rounding is avoided. The results of this test is shown in table 5.20 for the biggest of the

portfolios, which is the global Controversy portfolio.

Market Excess 0.921486∗∗∗ 0.969667∗∗∗ 0.994275∗∗∗

(0.0303024) (0.0336691) (0.0398981)

SMB 0.096878∗∗ 0.055733

(0.0650995) (0.0564076)

HML 0.335958∗∗∗ 0.275441∗∗∗

(0.0435664) (0.0534776)

Momentum 0.141980∗∗∗ 0.093510∗∗∗

(0.0327896) (0.0292428)

BAB 0.170270∗∗

(0.0716107)

Constant 0.000191 −0.000376 −0.000603

(0.0003382) (0.0003530) (0.0003967)

Observations 1,665 1,665 1,665

Adjusted R2 0.628394 0.651816 0.657790

F Statistic 924.7∗∗∗ 361.9∗∗∗ 362.3∗∗∗

Table 5.20: Three Models of Global Controversy, Lower Threshold

The method of lowering the threshold provides a bit more extreme results than when it was assumed

that there was the same proportion of errors across the models. The percentages are now 9.906%,

5.618% and 3.431%, which is a bit higher than before. Since the alphas are so close to zero, even this

increase in the percentage doesn’t change the significance level of the alphas.

The true alpha of the other models most likely lie in between the results of these two methods.

The second method may seem more relevant, since it actually uses the data that is attempted to be

corrected. It is however important to remember that it relies on a relatively arbitrary assumption of

the correct threshold. Furthermore in the cleaning process, only unusually high positive returns are

tested, meaning that there may be unusually high negative returns that pull the return towards being
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more negative than the true value. In the method using the US Sin data, the chance of unusually high

negative returns are lower since it has been cleaned qualitatively.

Factors

Looking at the factors of the model, it is also easy to see that this extra cleaning only changes the

coefficients slightly. In table 5.21 can be seen the directions that the cleaning takes the coefficients.

The number in the parenthesis shows the change in absolute terms.

Factor CAPM Carhart Carhart + BAB

Market Excess - (-) - (-) - (-)

SMB + (-) + (-)

HML + (+) + (+)

Momentum + (+) + (-)

BAB - (-)

Table 5.21: Effect of Cleaning Data

There are no clear patterns in the table above, though some generalizations can be found. First,

looking at the change in exposure, it seems that the cleaning of data makes the portfolio relatively

more exposed to the HML factor, compared to the other factors. This could be because of the way

the returns of the HML factor should be characterized. The HML factor is characterized by over

weighting companies with high book value to market value. These companies are typically companies

for which the market expects relatively low growth, and the returns should therefore be similarly low.

The cleaning of the data removes high returns and this can therefore push the returns more towards

the returns of the HML portfolio. This should in theory also be true for the BAB factors, since that

is also characterized by stable companies with stable returns, but what might be the case here, is that

as explained in 5.3.4 there could be some correlation between the BAB factor and the HML, factor

which could explain why the HML factor has picked up some of the return previously explained by

the BAB factor.

Secondly, looking at the absolute changes, the market factor in the US sin portfolio is consistently

higher for the uncleaned model. This may simply be due to the fact that cleaning the unusually high

returns lowers the variance of the returns, which in turn lowers the beta. This effect can be lessened

if the correlation between two changes accordingly in the opposite direction, but when looking at the

numbers behind the model, it is seen that the variance changes by about 0.6% while the correlation

only changes by about 0.1%.
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In conclusion it is worth noting that both with the alphas, as well as the factors, the changes

explained here are very minimal and do not affect the conclusions of the model. This should in turn

reassure the results of both the extra cleaned and regularly cleaned models presented in this report.

5.4 Equally Weighted Standard Linear Analysis

As described in section 3.2.1, the analysis of the static linear models of section 5.3 is done using a

value weighted portfolio of sin and controversy stocks. This is done in order to be as close to the

theory of the CAPM as possible. As explained earlier, the companies in the industries considered by

this report, are usually very big and might exhibit monopolistic tendencies. The implications of this

is that even though the value weighted portfolio might give a good representation of the industry in

general, it might be driven heavily by the top firms across the industries. Furthermore it might even

be driven by only the top industries, something that will be discussed later in section 5.6.

In this chapter, the characteristics of an equally weighted portfolio will be explored, and compared

to the results from the value weighted portfolio. The analysis will be done purely on the US sin

portfolio, since that is the only dataset that has been fully qualitatively cleaned. In section 5.3.5 it

was shown that the cleaning didn’t change the results of the models much, but this was for the value

weighted portfolios however, and it doesn’t seem unreasonable to assume that the data coverage of

smaller companies is worse, resulting in more data errors. With an equally weighted portfolio, the

effect of data errors of small companies, with unreliable coverage, is not reduced by the low weights of

the companies, as in the value weighted case. When testing the viability of the datasets that had not

been extra cleaned, it was found that the errors resulting from the lack of extra cleaning, impacted

the resulting models too much, to give any justifiable results. Therefore only the extra cleaned US sin

portfolio is investigated in this section.

5.4.1 The Model

To start with one can look at the differences in Sharpe-ratios across the value weighted and equally

weighted portfolios. As shown, the Sharpe-ratio of the value weighted US sin portfolio was 0.773 and

the ratio is 0.845, for the equally weighted portfolio. The Sharpe-ratio is significantly higher for the

equally weighted, than the value weighted portfolio, and it is also high, when comparing to a general

market. Morningstar (2017) estimates the annual Sharpe-ratio of the S&P500 over the last 15 years

to 0.60. The mean excess weekly return is 0.42% with a standard deviation of 3.58% this is a 62.15%

higher return and only a 48.28% higher standard deviation, when comparing to the value weighted
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portfolio. It can therefore be seen that the increased Sharpe-ratio comes with increases in the standard

deviation, but the return drives the better results for the equal weighted portfolio. Whether this better

performance is also present in regards to alpha will be shown next, but the results from this section

must be kept in mind, since the higher returns may, as explained in the methodology section, skew

the factors positively.

In table 5.22 the linear model for the equally weighted model can be seen.

Market Excess 0.720458∗∗∗ 0.733594∗∗∗ 0.760703∗∗∗

(0.0321642) (0.03233192) (0.03197571)

SMB 0.419727∗∗∗ 0.421584∗∗∗

(0.06598151) (0.06575610)

HML 0.166484∗∗∗ 0.104634

(0.06068884) (0.06665058)

Momentum −0.051714 −0.092474∗

(0.05470288) (0.05290969)

BAB 0.164350∗∗∗

(0.05379852)

Constant 0.003095∗∗∗ 0.002932∗∗∗ 0.002654∗∗∗

(0.00071726) (0.00071645) (0.00071001)

Observations 1,982 1,982 1,982

Adjusted R2 0.202624 0.222099 0.224870

F Statistic 501.73∗∗∗ 149.99∗∗∗ 131.27∗∗∗

Table 5.22: Three Models of US Sin, Equally Weighted

Alpha

Investigating the change in alpha, it is obvious to see that the alpha of the equally weighted portfolios

are much higher than the alphas of the value weighted portfolios. The alphas are significant, like in the

value weighted models, throughout the models and the alpha of the model including the BAB factor

has even gained a star in the significance level, meaning that it it now significant at the 1% level. The

alphas are 90%, 101% and 175% higher respectively for the three models. Taking the alphas of the

models on a 52 week basis, not compounding the returns, this leads to alphas of around 16.1%, 15.2%

and 13.8%. These returns are close to the returns found by Fabozzi et al. (2008), described in the

literature review. It is interesting that Fabozzi et. al. did not find a significant difference between an
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equally weighted portfolio, and a value weighted one. Perhaps it is because their sample is smaller,

and does not contain a similar proportion of small firms, as the sample in this report.

The high alphas of the equally weighted strategy may not however be as simple to attain, as the

alphas of the value weighted strategy. One thing restricting the attainability of alpha are trading costs.

Trading costs in an equally weighted portfolio are much higher, than in a buy and hold strategy. In

the specific equally weighted strategy presented in this report, using weekly returns would in practise

require the portfolio to be readjusted once a week, to ensure that the weights are in fact equally

weighted. In the buy and hold strategy of the value weighted portfolio, the portfolio only have to

be readjusted when new companies enter, that qualifies as sin companies, as well as when companies

leave, due to takeovers or other non-bankruptcy related cases. Some of the higher alphas can therefore

be attributed to the different sorts of transaction costs, keeping investors away from fully utilizing the

strategy. The subject of transaction costs will be discussed in more detail in section 6.1.

As mentioned one of the assumptions underlying the alpha is that the underlying portfolio is suf-

ficiently diversified. As was discussed within the industries making up the portfolio, this may not be

the case. Taking the alcohol industry as an example, this is as explained an industry compromised of

a few large players, and many smaller players. Numbers from the Brewers Association Brewers Asso-

ciation (2016) show that in 2016, there were 5,301 U.S. Breweries of which 5,048 were microbreweries

and brewpubs. Even though most microbreweries and brewpubs are not listed companies, this still

shows the large differences between the companies in the industry. Taking equal weights of the alcohol

industry, will then surely lead to the returns of microbreweries and brewpubs, being what is represent-

ing the entire alcohol industry, something that is far away from the actual dynamics of the industry.

This situation is essentially the same as the value weighted portfolio, but in the opposite direction

where the minors of the industries now fully represent the returns of the industries. It therefore bears

the same weaknesses. A solution to this, which could give a more true alpha, would be to split the

industries of the portfolios up into more segments and make sure these are represented evenly. This

will not be pursued in this report and it is therefore important to bear this in mind, when looking

at the alphas. Furthermore as discussed in section 5.6, investigating the industries making up the

portfolios, there might be problems in the diversification across industries, as some industries take up

a large part of the entire portfolio.

As mentioned there is a 48.28% increase in the volatility of the returns. This might help explain

the 75.2%, 73.0% and 70.3% increases in the standard errors of the equally weighted models, from their

value weighted counterparts. Even though the alphas are higher for the equally weighted models, they

are also more uncertain on an absolute basis. Table 5.23 shows the confidence intervals for the alphas
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of the different models. It shows how the alpha of the equally weighted portfolio is proportionally more

uncertain, than the value weighted alpha. Some of the high alphas in this model, may be explained by

some other variable not included in the models. This variable most likely arises from the differences

in the returns for small and large companies in the industries, which might not be fully identical to

the difference in the returns of small and large companies in the general stock market, that should

be captured by the SMB factor. When testing for difference in alphas between the two models, the

p-values are zero for the three models.

Model Lower, Equal Upper, Equal Lower, Value Upper, Value

CAPM 0.00169 0.00450 0.00082 0.00243

Carhart 0.00153 0.00434 0.00064 0.00227

Carhart + BAB 0.00126 0.00405 0.00015 0.00178

Table 5.23: Confidence Intervals (5% Level) For Alphas of Equal- and Value Weighted Portfolios

If one assumes that the equally weighted portfolio have gotten rid of the mentioned lack of di-

versification, how can the alphas then be interpreted? Only looking at the alphas, it seems that if

the alphas are true representations of how the market sees a possible sin factor, the market view is

most definitely binary in its definition of sin. Looking at this from a market dynamic perspective, this

makes sense, since what has been theorized, is that institutional investors tend to avoid all sinful com-

panies, and not only the ones that are most visible. What could outweigh this may be that individual

investors mostly invests in well known companies, resulting in larger sin factors for the big well known

companies, but as individual investor make up only a tiny part of the capital in the stock markets,

this effect is most likely not large enough to compensate for the investing strategy of the institutional

investors.

Different Factor Loadings

Other than looking at the alphas in the regressions, it can be useful to see what happens to the

parameters of the regression. The most obvious change in factor loadings across the two models and

also the largest, is the difference in the SMB factor, which goes from being negative in the value

weighted portfolios, to being positive in the equally weighted portfolio. In addition the SMB factor

actually becomes the factor, with the highest coefficient out of all the factors, only surpassed by the

market. This is not surprising, since as explained, the equally weighted portfolio is most likely weighing

the returns from small companies proportionally higher, than the returns from large companies, and

the portfolio will therefore mimic these returns more closely.
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The market factor is larger across the board in the equally weighted portfolios, and this difference

is highly significant. As mentioned the standard deviation of the returns increases by 48.28% when

going from the value weighted to the equally weighted portfolio. In comparison the correlation drops

29.6%. It should make sense that the value weighted portfolio should follow the market more closely,

as the market is also a value weighted portfolio of companies, so it therefore seems likely that it is the

change in variance that drives the change in the market factor coefficient.

The changes in the HML and Momentum factors are very modest and don’t warrant detailed

explanations, as this report sees no significant changes to the returns of the equally weighted portfolio,

compared to the returns of the two factors, other than the potential change that smaller companies

tend to show lower book to market value, which is something that is picked up in conjunction with

the SMB factor.

There is a large change in the factor loading of BAB, approximately halving the coefficient. This

most likely has something to do with the stability of the returns in the equally weighted portfolio.

In the value weighted portfolio, most of the return has been drawn for the largest companies in each

sector. Larger companies tend to be more stable than smaller companies, especially in industries where

the tastes of consumers play a large role. When overweighing the returns of smaller companies, this

stability is largely removed and this is most likely the reason for the lower factor loading. It should

however still be noticed that the BAB factor is significant on the 1% level throughout both models,

so equal weighting doesn’t completely eliminate the stability of the industries in general.

In conclusion, using equal weights may be more representative of how the market sees the sin

factor and accordingly how it invests. This can be seen in the higher alphas. There are however some

issues that are worth noticing, that dispute the credibility of the higher alphas, of the equally weighted

portfolio. Trading costs are higher in the equally weighted strategy compared to the value weighted

strategy, as incomplete diversification may disguise industry factors as sin factors and the volatility

of the equally weighted returns makes the alpha significantly more uncertain. The biggest differences

in factor loading from the two portfolios are in the SMB and the BAB factors, most likely having

something to do with the size and stability of the companies receiving proportionally higher weights

between the to portfolios. The results from this chapter supports proposition IV.

5.5 Rolling window analysis

While the static regression results in section 5.3 provide a good insight into the performance of the

sin and controversy portfolios throughout the entire period, the static models do not reveal how the
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coefficients behave over time. Variation over time is proposed in proposition V, motivated by Salaber

(2007b), who found performance variation relating to the general state of the stock market. This

section seeks to investigate this proposition, and also look at additional variables from the models

besides the alpha, for a complete investigation of the models over time.

All results are presented with 95% confidence bands. F-tests for the entire models are overlaid in

red and yellow. Time periods with an F-test that is insignificant at the 5% level are coloured yellow,

and time periods with F-tests that are insignificant at the 10% level are marked with red. As the

results of the rolling models are best summarized graphically, the number of figures needed to present

everything is unnecessarily large, and as a result only figures that exhibits interesting information,

that is relevant to the propositions are displayed in this section. The coefficients presented are the

intercept, the market and the BAB factor as these proved most useful in the static linear models. A

full set of results for each model is available in appendix section B.4.

5.5.1 Rolling Window Time Frame

When using rolling window regression, the window length is an important parameter, as it determines

the smoothness of the results, and is much like a moving average. A small window will show a lot

of the changes in the short run, and can cause a noisy result which is hard to interpret. A too long

window on the other hand, will cause the dynamics to be averaged out and information to disappear.

Rolling window analysis is seldom mentioned in econometric textbooks covering time series analysis,

and the main source of the technique for rolling window analysis is from Zivot and Wang (2006). In

their examples they use a 24-month window. There is no clear rule of thumb, or any conditions for

choosing a window size, so trial and error is the approach used here.

Figure 5.5 shows the resulting alpha series, using 52, 104 and 156 week windows, in the case of the

US sin portfolio modelled with a Carhart + BAB specification. In the figure the one year window is

green, the two year window is blue and the three year window is red.

It can be seen, that as the window length is increased, the resulting series becomes smoother, with

more rounded spikes. The 2 year window has been chosen as it follows the dynamics of the one year

series closely, without the level of noise in that series. Looking at the three year series it can be seen

that it cuts off quite a lot of the peaks in the series, and starts averaging away the dynamics.

5.5.2 US Portfolio Analysis

For both US portfolios the factors are showcased in figure 5.6. The figure shows the sin portfolio

alpha, market and BAB exposure in panels, a, c and e, and the equivalent controversy results are in
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Figure 5.5: US Sin (Carhart + BAB) Rolling Window Size, 1, 2 and 3 Years

panels b, d and f.

In the static analysis a positive and significant alpha was found for the sin portfolio, while a

negative but insignificant alpha was found for the controversy portfolio. The rolling window results

show that the alpha of the sin portfolio is not strictly positive throughout the period. There are

negative dips throughout the time period for which it is measured. The dips are small though, and do

not last for extended periods. The confidence bands for the intercept only shows significance during

the 2008 financial crisis and very briefly in the tech bubble of the 2000’s. When interpreting the

confidence bands it is important to keep in mind, that the samples, from which the standard errors

are calculated are smaller than the static model sample, and thus the errors are larger. Increasing the

length of the window, will increase the sample length and thus reduce the size of the standard errors.

Since the confidence bands depend on the size of the window, they might be better for judging relative

estimation precision, rather than absolute significance. The confidence interval is mostly of constant

width, but is increasing, during the large spike in 2000 and 2008, suggesting a higher volatility of the

portfolios during the spikes. This higher volatility does however also come with higher returns.

The alpha of the controversy portfolio lies below zero most of the time, with three larger positive

spikes. The two large spikes of the sin portfolio alpha, matches two of the spikes in the controversy

alpha. The spikes in 2000 and 2008 respectively. The spike in the controversy alpha between the

two spikes in 2000 and 2008, do not coincide with any event, and it is not present in the sin alpha,

suggesting that it is caused by a factor unique to one or more of the controversy industries. This is

most likely the spike in oil prices seen in the beginning of 2003.
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(a) (b)

(c) (d)

(e) (f)

Figure 5.6: US Sin and Controversy Intercept, Market and BAB Exposure

Both portfolios show relatively good performance during stock downturns, as the alpha rises in

these periods. This is attractive to investors, as it offers better returns than the market during these

periods, and acts contrary to the market and thus limits the negative market returns in these periods.

This is also what was found in the study of heavy outlier points.

As expected the market factor is significantly positive throughout the entire time period, for both

the sin and controversy portfolios. The factor does however show volatility and varies between 0.5 and

1.5 throughout the sample. No clear trend is identified, but the market beta for the sin portfolio seems
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to be showing signs of a break in the late 90’s, where the market factors dip heavily and consistently

stays in this low range. This can be a problem for the static model results, if the break is actually

economically grounded. This report has however not found economic evidence of this relationship.

The BAB factor exposure of the sin portfolio is mostly positive, and seems to have a slight positive

trend throughout the period. This can be due to a trend caused by the previously decribed break

in the market beta. The BAB factor shares the same spike around year 2000 with the intercept. As

mentioned in the portfolio constituent investigation, this may have something to do with the smaller

companies going bankrupt and the large and more stable companies, having lower betas, being the

only ones left in the portfolio. The controversy BAB factor does not exhibit any consistent trend, like

the sin portfolio exposure. The BAB factor in general seems to be higher for the sin models, than the

controversy models, coinciding with the lower market beta for the sin portfolio.

5.5.3 Western Portfolio Analysis

Recall from section 5.3 that the sample length of the western portfolios are shorter than the US

portfolios, and thus care should be taken, when examining the graphs of this section, as the horizontal

scale is different from the previous models. For the western portfolios the alpha, beta and BAB

exposure is presented in figure 5.7.

Previous results from the static models are a small positive alpha for the sin portfolio and a small

negative alpha for the controversy portfolio. Both alphas are insignificant in the static models. The

alpha of the rolling sin portfolio is mostly positive over time, and conversely the controversy alpha is

mostly negative. Both portfolios have a large spike in 2008, during the financial crisis, suggesting that

both portfolios perform relatively well during stock downturns. The tech bubble-burst of 2000 is not

as prevalent in the western portfolio, suggesting that the bubble did not affect the European market,

in the same manner as it affected the US market. The alpha performance after the 2008 peak have

been declining for the sin portfolio, even if it does become positive, just at the end of the sample.

The sin portfolio alpha is estimated with confidence intervals of approximately constant width, and

thus standard errors of consistent size. The confidence bands for the controversy alpha, on the other

hand, is narrowing throughout the sample period, which suggests that the model does a better job

estimating the alpha, in the later part of the sample. The same is true for the beta confidence intervals

for the controversy beta, but not the sin portfolio beta.

The beta for both portfolios show betas with upward trends. The Controversy portfolio beta does

seem to level of at about 1, and the sin portfolio ends up with a beta of 1 as well. The sin portfolio

trend is very consistent. The beta of the western sin portfolio is different from the US portfolio, which
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Figure 5.7: Western sin and controversy intercept, beta and BAB exposure

ends with with a beta of approximately 0.7. Thus the hypothesized low beta of the sin portfolio do not

seem to hold over time, for the western portfolio. The static results have a beta below one, which must

be partly reflecting historical beta levels, as the coefficient is trending over time. the increases in betas

are not expected, as especially the sin portfolio is expected to have a beta significantly below one,

due to steady inelastic demand, monopolistic competition and industries that are mostly consisting

of mature firms. As the beta increases it seems that some of the advantages of the sin portfolio are

disappearing.
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The BAB exposure is positive in the sin portfolio, except for one period in 1998. This is also the

case for the controversy portfolio. The difference in the BAB exposures of the two portfolios, suggests

that the distribution of stock betas in the portfolios differ, even if the overall beta is similar in the

two models. The BAB factor is constructed using the median beta in the market. Stocks with a beta

below the median is long and stocks with a beta above the median is sold short, until the portfolio is

market neutral Pedersen (2013a). Thus a positive BAB exposure must reflect a portfolio with most

stocks having a beta below the market median, which is different than the mean beta of the portfolio.

The sin portfolio must have more stocks with a beta below the median than the controversy portfolio.

These findings imply that it is not possible to say what a portfolios BAB exposure is, just based on

the portfolio beta, though there is certainly a relationship in the other samples. The BAB factor has

been useful in the static models, and especially the sin models, but these rolling window results show

that the BAB factor is more complicated than it might seem, and there does seem to be differences

in our samples.

5.5.4 Global Portfolio Analysis

The global sin portfolio had a positive and significant alpha in the static model of section 5.3 and the

controversy portfolio had a negative alpha. This is also evident through time in the alpha series of

the rolling results in figure 5.8.

Both portfolio alphas spike in 2008, as expected from the previous results. Interestingly the alphas

of the western portfolios did not react to the dot.com bubble, but the global sin portfolio does. The

sin portfolio in fact has a strong response to the dot.com bubble. This is however also a period, in

which the model performs very poorly, as the F-test is not significant at the 10% level. This is the only

model where the null of the f-test is not rejected throughout the entire sample period. The controversy

portfolio model performs better in 2000, and it does not have this large spike in the alpha, suggesting

that maybe the alpha of the sin model, is overeestimated, due to the lack of explanatory power in the

model. The dot.com bubble effects were not prevalent in the western models, and it can be seen that

it is not that prevalent in the global models either, suggesting that the effects of the tech bubble are

mostly prevalent in the US.

The betas of two portfolios are very similar, and both end up at about one. They do dip very low

at around 1999, and this must be why the static model estimated a beta of 0.7. The current beta,

using the time intervals chosen in this section, is 1, suggesting that the sin portfolio might be loosing

some of its advantages. This is also evident in the alpha, which exhibits the same pattern at the end

as the western sin alpha, where it shows a negative trend after 2008, with a rebound to just being
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Figure 5.8: Global sin and controversy intercept along with Market and BAB exposure

positive and then decline again at the very end.

The BAB exposure is increasing over time, exhibiting an upward trend, in contrast to the US

and western sin portfolios, which have more stable, and generally positive BAB exposures. The BAB

exposure was very significant in the equivalent static model, but it also had the smallest impact on

the alpha, when it was added to the model.
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Summary and Discussion

The alpha of the portfolios do not exhibit clear upward or downward trends throughout the the entire

sample lengths. The alphas do however show clear patterns during the stock events of the dot.com

bubble burst in 2000 and the financial crisis in 2008. At these times the alpha is high for the portfolios,

and they perform well relative to the market. The financial crisis of 2008 is affecting all three investor

views, while the dot.com bubble mainly affects the US, assuming that the spike in panel a of figure

5.8 is due to a poor model during the period. The western and global sin portfolios seem like they

may be declining in performance after 2008, which is not the case for the US portfolio. Also the beta

of the western and global portfolios are rising towards one, at the end of the sample, which is not the

case for the US portfolio, which ends with a beta of 0.7.

These results are similar to the ones of Salaber (2007b), and they support proposition V, proposing

variation over time. The proposition is motivated by the results of Salaber (2007b), but the results of

this report extend their results to the three views of this portfolio, and finds that there are differences

in the effect of the dot.com bubble, but not of the financial crisis. Furthermore the downward trend of

the alpha of the western and global portfolios adds to the findings of Salaber (2007b), and they also

coincide with the increase in beta. The increase in beta shows that the current betas of the western

and global sin portfolios are actually 1. Sin stock portfolios have previously been characterized as

having a beta below one, by Salaber (2007a), but looking at panel b of figures 5.7 and 5.8 the betas

have risen steadily since 2007, when Salaber did her analysis.

The increasing betas of the western and global sin portfolios are steady trends throughout the

period. The static models of section 5.3 reflects an average of the trend over time, or a historic

average. Thus the static results weights older data, which may not reflect the current situation. It is

evident that some factors have not been stable over time. The western and global sin portfolios have

changed over time, and their alpha seems to be generally negative after 2008, which coincides which

the rising beta of the portfolio, suggesting that this might be part of the reason for the disappearance

of the positive alpha estimated before 2008. One should therefore be cautious when interpreting the

static results of the western and global sin portfolios, while the US portfolio has factors that are more

consistent over time, and have an alpha that is more stable through the entire period.

5.6 Analysis of Industry Performance

What have been investigated so far, has been the performance of a diversified portfolio of stocks

that can all be classified as taking part in sinful or controversial activities. What this section seeks

91



to investigate, is whether the performance of the investment portfolios is specifically because of the

sin factor, or if the performance can be attributed to only few of the industries in the portfolio. It is

important to stress that the results of the industries of this section cannot be seen as standalone results

of the sin or controversy factor. The reason for this is that while the performance of the portfolios in

this section may be attributed to a sin or controversy factor, the fact that the portfolios are now very

concentrated in very few industries, sharing the same sin or controversy measure, makes it possible for

the performance of the portfolios to arise from unknown industry specific factors. Nevertheless, the

results of this section can be used to analyze which of the industries “pulls” the performance of the sin

and controversy portfolios, and which industries are the laggards. Furthermore, through an analysis of

the market cap of the different industries through time it is possible to see how the industries, which

are constituting the total sin and controversy portfolios perform in different economical settings, and

whether there is a diversification benefit in having multiple industries in the portfolios.

5.6.1 Industry Classification

In order to sort the different companies, and in order not to have the industry portfolios be too small,

a degree of specification will have to be made, when sorting on the industry codes used in the search

of unethical companies. While the tables shown previously in this report show a degree of separation

between industry codes, a more concrete separation has to be made. The separation is shown in

tables B.2 and B.3, in appendix B.5. The tables are made using only the NACE codes. As not to have

redundancy in the codes, the industry classifications have been divided into seven total industries.

First is the three sin industries, and then the other four constitutes mining, oil & gas, nuclear power

and Weapons. There might seem to be some mis-classified industries, this is due to NACE codes being

used for companies originally classified by the NAICS code system.

5.6.2 Sharpe Ratios

After sorting on the different industries, the respective Sharpe ratios can be calculated, these are

shown in the table 5.24 for the different industry portfolios.

The Sharpe-ratios of the individual industries are generally worse than the Sharpe-ratios of the

portfolios they make up. This shows that as expected, there is a diversification benefit with respect

to the Sharpe-ratio in creating portfolios. The Sharpe ratios tend to vary a lot between the different

industries within the portfolios of the report. Looking at the components of the sin portfolio, alcohol

and tobacco delivers high Sharpe ratios, while the gambling industry is lackluster. For the controversy

specific industries it tends to be the weapons and the oil & gas industries that are providing the best
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Industry Alcohol Tobacco Gambling Mining Oil & Gas Weapons Nuclear

US 0.719 0.608 0.288 0.239 0.474 0.553 0.332

Western 0.686 0.718 0.460 0.324 0.420 0.397 0.322

Global 0.458 0.668 0.415 0.325 0.416 0.401 0.424

Table 5.24: Sharpe-Ratios Across Industries

risk-reward ratios.

Looking in the portfolio constituent investigation of section 5.1, it can be seen, that it was specifi-

cally the alcohol and tobacco industries of the sin portfolio, which showed high market concentrations,

and the gambling industry was less consolidated. The Sharpe-ratios strengthens the suspicion of this

having an effect on the risk-reward ratios of the industries. Furthering this to encompass the contro-

versy industries, it is seen that the concentrated oil & gas industry and the very concentrated weapons

industry is also the industries showing higher Sharpe-ratios. An exception here is that the nuclear

power industry, which was found to be heavily concentrated, does not show a high Sharpe-ratio when

compared to the other industries.

Taking a look from the different investor perspectives, it is hard to find consistent patterns. For

the alcohol industry it seems that the US views performs the best, with a worsening of returns, the

more global the portfolio gets. In the nuclear power industry, a more global portfolio shows higher

Sharpe-ratios. In many of the industries, there doesn’t seem to be much of a difference between the

different investor views.

In conclusion, it seems the most concentrated industries show higher Sharpe-ratios, but there

doesn’t seem to be a pattern throughout the different investor views. The Sharpe ratio comprises all

risk and it may be that when one accounts for the different factors the conclusions change.

5.6.3 Performance of the Industries for US Companies

Linear Models

Regular linear regressions are run on the US samples. As with the regular linear regressions, tests

are made to determine whether to run regular OLS, or regressions with robust errors, resulting in the

errors used as shown in table B.4 of appendix B.5.

In tables 5.25 and 5.26, the results of running the regressions for each industry can be viewed.

In order to show the number of constituents of each of the industries, table 5.27 is created for the

US, western and global industries.
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Alcohol Tobacco Gambling

Market Excess 0.682314∗∗∗ 0.575189∗∗∗ 0.628156∗∗∗

(0.0501779) (0.0590242) (0.2091726)

SMB −0.257770∗∗∗ −0.265438∗∗ 1.303980∗∗∗

(0.0959317) (0.1200683) (0.4067715)

HML 0.172760∗ 0.174063 −0.644216

(0.0927762) (0.1059718) (0.4301518)

Momentum 0.011522 0.114300 0.444452∗∗

(0.0677459) (0.0700895) (0.2118798)

BAB 0.086791 −0.110383 0.302778

(0.0841244) (0.0978135) (0.3828099)

Constant 0.001460∗∗ 0.002334∗∗∗ 0.002584

(0.0005826) (0.0008522) (0.0038551)

Observations 1,665 1,665 821

Adjusted R2 0.240 0.093 0.015

F Statistic 54.9∗∗∗ 24.0∗∗∗ 3.4∗∗∗

Table 5.25: Industry Specific Linear Models (Sin Industries), US

Alphas Looking at the alphas of each industry, it can be seen that only the alcohol, tobacco and

weapon industries are showing significant alphas. They show positive alphas of 7.6%, 12.1% and 8.8%

percent respectively, on an annual basis. These alphas compare very well to the returns found by

Fabozzi et al. (2008) with only the weapons industry deviating a little, which might be due to the

different definitions of the industries between the two reports. Two of the three significant alphas are

in the sin portfolio of the report, and when looking at the alpha of the gambling industry the coefficient

indicated that it should also exhibit a positive return, of the same level as the other two sin industries.

The gambling model cannot confirm this however, due to the large standard errors, most likely present

due to the lower amount of observations in the gambling model regression, which is something that

can also be observed in the low f-statistic. It therefore seems that in general the sin portfolio industries

performs much better than the controversy industries, where some of the alphas are negative. This

may show why current literature has focused on these three industries. It also provides an overview

over why the US sin portfolio is outperforming the controversy portfolio. The standard errors of the

alphas of the different industries differ a lot, with the smallest standard error being the oil & gas error

of 0.000473, and the largest being the previously mentioned standard error of the gambling industry,
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Mining Oil & Gas Weapons Nuclear

Market Excess 1.417460∗∗∗ 0.877211∗∗∗ 0.657580∗∗∗ 1.314140∗∗∗

(0.086406) (0.03361) (0.061434) (0.120373)

SMB 0.671371∗∗∗ −0.196838∗∗∗ 0.201803∗ 0.590687∗∗

(0.129302) (0.07767) (0.121951) (0.298463)

HML 0.732982∗∗∗ 0.461293∗∗∗ 0.064365 0.309925

(0.117015) (0.07362) (0.114088) (0.211776)

Momentum 0.089317 0.113701∗∗∗ 0.048823 −0.023416

(0.081065) (0.04942) (0.061831) (0.141027)

BAB 0.003187 0.008772 −0.021354 −0.547917∗∗

(0.144081) (0.05722) (0.105782) (0.258986)

Constant −0.001222 −0.000008 0.001689∗∗ 0.002466

(0.001015) (0.000473) (0.000820) (0.001993)

Observations 1,665 1,665 1,665 1,331

Adjusted R2 0.352 0.423 0.118 0.182

F Statistic 75.6∗∗∗ 193.5∗∗∗ 31.2∗∗∗ 30.8∗∗∗

Table 5.26: Industry Specific Linear Models (Controversy Industries), US

Industry Alcohol Tobacco Gambling Mining Oil & Gas Weapons Nuclear

US Number 23 9 4 123 500 7 3

Western Number 97 18 14 1015 1247 11 6

Global Number 196 38 24 1233 1734 15 9

Table 5.27: Number of Constituents in Each Industry, US

which is about eight times higher at 0.003758. There does not seem to be a pattern of the level of the

standard errors of the regressions, between the sin and controversy industries, and it therefore seems

that the more significant alphas of the sin industries, are a result of the industries providing better

returns on average, rather than as a result of stability and predictability of the returns being better.

Other Factors With the exception of the weapons industry, which is the only industry providing

a significant alpha in the controversy portfolio, the coefficients of market return in the controversy

portfolios are all higher than the ones in the sin portfolios. This is an interesting result, as it further

adds to the suspicion of this report, that part of the reason why the sin portfolio performs so well,

may not be because of the sin factor, but may be because of the stability of the returns, provided
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by the industries defined as sin industries. This is why the BAB factor was added to the Carhart

factors. Curiously the BAB factor doesn’t pick up any of this in the industry models, where the factor

is largely insignificant throughout the models. One reason why the BAB factor fails to capture the

return of the industries, might be because of the before mentioned unobserved industry factors. The

different industries might show correlation to the BAB factor return, but that can be distorted by

other unknown industry factors. Furthermore as this is only for US companies, unobserved national

industry factors might also play a role. The insignificance of the BAB factors must be taken lightly,

especially because it was shown in the standard linear models, that when combining the three sin

industries, the BAB factor turned out to be highly significant.

The SMB factor is the most significant of the other factors throughout the models. As expected the

SMB factor is negative for most industries. Looking at the sin industries, the SMB factor for gambling

stands out, as the SMB factor loading for gambling is highly positive. Out of all the industries the SMB

factor loading for gambling is the highest, and with regards to the SMB factor alone, the gambling

industry is more like the controversy industries, than the sin industries. This ties to the investigation

of the industry in section 5.1, where the gambling industry concentration was shown to have a lower

concentration. This however brings some diversification to the sin portfolio in this respect, and it

makes sure that the sin portfolio expresses the potential sin factor, and not some other factor related

to market concentration. The component of the gambling industry in the entire sin portfolio is small

however, as will be discussed later in this section. As for the controversy industries, there seems

to be no pattern in the SMB factor loading throughout the industries. The SMB factor is however

significant in all the models.

Looking at the other factors there is no factor which consistently shows significance throughout the

industries. The HML factor seems like the most significant of the factors, but it only shows significance

in half of the models. This report therefore does not find reasonable evidence with which to comment

on the factor loadings or significance of the factors.

5.6.4 Performance of the Industries for Western and Global Companies

Western Models

In this section it will be investigated whether the results for the US models are also present in the

other two investor perspectives. Starting with the western investor perspective, the results of the

regressions can be seen in tables 5.28 and 5.29.
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Alcohol Tobacco Gambling

Market Excess 0.857842∗∗∗ 0.681727∗∗∗ 1.028481∗∗∗

(0.03575405) (0.04346193) (0.052846)

SMB −0.259865∗∗∗ −0.275847∗∗∗ 0.409230∗∗∗

(0.06820724) (0.08251399) (0.114484)

HML 0.098469 0.032820 0.259105∗∗

(0.06158890) (0.07126533) (0.105373)

Momentum 0.053764 0.115692∗∗∗ −0.065598

(0.04890137) (0.04213706) (0.066605)

BAB 0.260236∗∗∗ 0.312319∗∗∗ 0.343990∗∗∗

(0.06209020) (0.07679474) (0.088438)

Constant 0.000382 0.000774 0.000694

(0.00041947) (0.00054058) (0.000921)

Observations 1,665 1,665 1,589

Adjusted R2 0.482 0.252 0.212

F Statistic 166.3∗∗∗ 75.5∗∗∗ 86.5∗∗∗

Table 5.28: Industry Specific Linear Models (Sin Industries), Western

Western Alphas With no exception, the alphas of the western portfolios are insignificant. The

coefficients of the alphas are much lower in this sample, which seems to be the primary reason for the

insignificance, as opposed to a larger standard error of the model. This indicates that the factors of

the western models might be better at explaining the returns, than in the US models, which was also

the case in section 5.3, and will be discussed in the next section. As in the US models the alphas of

the sin industries are generally higher than the alphas of the controversy portfolios. Again the weapon

industry show a positive alpha in line with the sin industries, but now the nuclear power industry also

shows a large alpha. The alpha of the nuclear industry is in fact the largest of all the industries. It

is however important to remember, that the nuclear power industry consists of only a few companies

as shown in the table above, and combined with the fact that the alpha is statistically insignificant,

seems to indicate that the high alpha might be by chance.

Western Other Factors The market betas of the western industries, show the same trends as in

the US portfolios, with the sin industries typically having a lower market beta, than the controversy

industries. The SMB factor, is again, the most important factor of the non market factors, which is

most likely due to the same reasons as described before. What is interesting in the new regressions
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Mining Oil & Gas Weapons Nuclear

Market Excess 1.391642∗∗∗ 1.031134∗∗∗ 1.012315∗∗∗ 1.276845∗∗∗

(0.07559043) (0.05898505) (0.07066674) (0.087483)

SMB 0.413262∗∗∗ −0.134486∗ 0.194887 0.472661∗∗

(0.10100955) (0.07578195) (0.12686523) (0.197459)

HML 0.684876∗∗∗ 0.388933∗∗∗ −0.013896 0.187691

(0.10319806) (0.07856015) (0.10860357) (0.177208)

Momentum 0.022347 0.079248∗∗ 0.250902∗∗∗ 0.002626

(0.07099796) (0.03781755) (0.05931666) (0.104823)

BAB 0.058339 0.210235∗ −0.059866 −0.353253∗∗

(0.09485888) (0.10862881) (0.11927004) (0.148527)

Constant −0.000906 −0.000682 0.000535 0.001738

(0.00080774) (0.00052618) (0.00086144) (0.001505)

Observations 1,665 1,665 1,665 1,331

Adjusted R2 0.478 0.537 0.221 0.200

F Statistic 90.3∗∗∗ 282.6∗∗∗ 83.5∗∗∗ 67.6∗∗∗

Table 5.29: Industry Specific Linear Models (Controversy Industries), Western

is that the BAB factor is now strongly significant in all the sin industries, as well as in two of the

the four industries in the controversy portfolio. This could indicate, that the reason for the returns

of the US industries not being captured by the BAB factor, was primarily that there where too few

companies in the industry portfolios of the US regressions. This is why the results of the industry

regressions cannot be interpreted as standalone results. The BAB factor is now consistent throughout

the industries, and fairly positive as expected. The BAB factor for the nuclear energy industry is

however negative and highly significant, but again the low number of companies questions the validity

of the result.

Across the models the higher number of companies have improved the adjusted R2, and it may

be that this further diversification is what contributes to the returns being better explained and

consequently the alphas being insignificant.

Global Models

The results of the regressions on the global portfolios are shown in tables 5.30 and 5.31.
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Alcohol Tobacco Gambling

Market Excess 0.723427∗∗∗ 0.646015∗∗∗ 1.044538∗∗∗

(0.03513668) (0.03976343) (0.08265143)

SMB 0.074885 0.020396 0.641748∗∗∗

(0.10484363) (0.07323383) (0.12558885)

HML 0.138568∗ 0.072848 0.282635∗∗∗

(0.07867235) (0.06313171) (0.08811931)

Momentum 0.047503 0.086950∗∗ −0.023161

(0.06368379) (0.03840557) (0.06192717)

BAB 0.109107 0.290104∗∗∗ 0.162101

(0.07805919) (0.06680912) (0.10280940)

Constant 0.000319 0.000454 0.000221

(0.00053840) (0.00048993) (0.00081599)

Observations 1,665 1,665 1,665

Adjusted R2 0.241 0.253 0.254

F Statistic 100.1∗∗∗ 64.1∗∗∗ 48.3∗∗∗

Table 5.30: Industry Specific Linear Models (Sin Industries), Global

Global Alphas The global alphas only confirms the trend that was seen in the western models of

non-significant alphas. There is however a one star significant alpha for the nuclear industry of 18.9%

on a yearly basis. Even though this result is significant on the 10% level, it may still be a random error,

since even in the global portfolio, the nuclear industry only consists of 9 companies. It is however

interesting to see, that the nuclear industry continues to show very positive returns throughout the

three investor views. The alphas of the three sin industries continues to be positive, but they are now

much closer to zero than what was observed in the US regressions, indicating that the sin factor may

be more of a US phenomenon.

Global Other Factors The market betas continue to rise throughout the industries, as more com-

panies are added, suggesting that it is primarily in the US that the companies enjoy the benefits of

being heavily concentrated. The SMB factor is now also almost completely gone in the regressions,

which further adds to the idea of a broadening of the sets of companies, the more global the portfolios

become. The BAB factor has now also lost some of the previously gained significance, and is now only

significant in the Tobacco and Oil & Gas industries. All in all, as the portfolios become more global,

the industries seem to resemble the market more and more.
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Mining Oil & Gas Weapons Nuclear

Market Excess 1.270725∗∗∗ 1.026933∗∗∗ 1.016484∗∗∗ 0.905687∗∗∗

(0.06847443) (0.04098087) (0.00085224) (0.111584)

SMB 0.447383∗∗∗ −0.075583 0.198034 0.125471

(0.09102987) (0.06462611) (0.12603554) (0.246719)

HML 0.600559∗∗∗ 0.256900∗∗∗ −0.015507 0.420854∗

(0.09014591) (0.06390592) (0.10764670) (0.224443)

Momentum 0.048984 0.078139∗∗ 0.247041∗∗∗ −0.021604

(0.06633723) (0.03343581) (0.05887427) (0.137713)

BAB 0.112672 0.195310∗∗∗ −0.052941 −0.282951

(0.08404660) (0.07236726) (0.11858593) (0.187823)

Constant −0.000972 −0.000670 0.000526 0.003634∗

(0.00075586) (0.00041653) (0.00085224) (0.001899)

Observations 1,665 1,665 1,665 1,512

Adjusted R2 0.467 0.609 0.22 0.064

F Statistic 91.4∗∗∗ 306.0∗∗∗ 86.1∗∗∗ 21.6∗∗∗

Table 5.31: Industry Specific Linear Models (Controversy Industries), Global

5.6.5 Investigating the Market Cap of the Industries

As shown in table 5.27, the number of constituents from each industry may considered to be low,

especially when one looks at the US sample. In order to find out how this actually affects the models,

an investigation of the market cap of the different industries through time can be carried out, since

this is what determines the weights of the industries.

US Sin Weights

In figure 5.9 the weights of the different US industries in the sin portfolio through time are shown.

It can be seen that the alcohol industry accounts for the biggest part of the return in the sin

portfolio, in the early years. Later the tobacco industry seems to be taking a bigger part of the

returns, with it briefly being the biggest industry in the sin portfolio, but it then goes back to almost

zero. The gambling industry is in the top of the figure, but it almost does not show.

Having the returns of the sin portfolio being so concentrated, may be a problem since the assumed

diversification of the sin portfolio, in order to isolate the sin factor, may not exist. The sin industries do

however consist of only three industries, and one can therefore not expect the portfolio to be perfectly
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Figure 5.9: US Industry Sin Weights

allocated between the industries, and it has therefore been decided not to do any further analysis of

the allocation between the industries.

US Controversy Weights

The potential problems of the allocation between the sin industries, may not be as problematic, when

one includes more industries, like it is done in the controversy portfolio. Figure 5.10 shows the weights

of the controversy portfolio over time.

This assumption is clearly wrong. The oil & gas industry makes up by far most of the returns

throughout all the years of the portfolio. The lack of other high market cap industries essentially

makes the regression for US controversy, a regression of the oil & gas return on the market. As

discussed in the section of equal weighting, this does not mean that the results are wrong, but it does

seem like the assumption of the CAPM regression, of a well diversified portfolio, is violated. In order

to correct this, an analysis is made excluding the oil & gas industry. This is the focus of the next part

of this chapter.

US Controversy Excluding Oil & Gas

Figure 5.11 shows the weights of the US controversy portfolio when the oil & gas industry is excluded.

Even though the Mining industry now seems to be the dominant industry, it is observed that the
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Figure 5.10: US Industry All Weights

Figure 5.11: US Industry No Oil Weights

allocation between the industries, is much more even, than in the previous model. The alcohol industry

is back as a dominant industry, and now the tobacco industry is visible again. The weapons and the

nuclear industry is now also visible, though the gambling industry is still hard to make out. Overall

this seems like a more even allocation between the industries. The models can now be run on the data

behind the figure and the results can be seen in table 5.32. All the regressions use Newey-West errors.
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Market Excess 1.034656∗∗∗ 1.064315∗∗∗ 1.056727∗∗∗

(0.04560) (0.04593) (0.05105)

SMB 0.062601 0.075290

(0.08443) (0.08023)

HML 0.376697∗∗∗ 0.395360∗∗∗

(0.07136) (0.07697)

Momentum 0.078938 0.093885

(0.06420) (0.06134)

BAB −0.052509

(0.07324)

Constant 0.000458 −0.000024 0.000046

(0.0005107) (0.0005200) (0.0005558)

Observations 1,665 1,665 1,665

Adjusted R2 0.460 0.473 0.473

F Statistic 514.9∗∗∗ 160.1∗∗∗ 132.1∗∗∗

Table 5.32: Controversy Return, Excluding Oil

The immediate observation is that the alphas are still not significant when excluding the oil & gas

industry. As can be seen in both the US, western and global regressions, the oil and & gas industry

shows negative alphas, although they are insignificant. Since oil & gas is such a big part of the

total portfolio, one would expect this negative alpha to draw down the alpha of the other industries,

and therefore be the primary reason for the insignificance of the alpha of the entire portfolio. The

regression in table 5.32 shows that this is not the case. As mentioned mining is now the primary

industry driving the returns. This is most likely the primary reason for the insignificant alphas of the

no oil regressions. The portfolio is however decently diversified, and removing the mining industry

would be a good example of data mining.

In terms of the factor loadings, it is interesting to see that now the HML factor which was in-

significant in many of the industries in the regular static US regressions, is now highly significant

throughout the models. This significance seems to come at the cost of the SMB factor, changing from

being significant to insignificant. Only in the mining industry was it observed, that the HML factor

was more significant than the SMB factor, and this may be why this is prevalent in the combined

portfolio. With no change in the alphas for the portfolio without the oil & gas industry, it is interesting
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to see whether another combination of industries can provide better results. This is the focus of the

next section.

5.6.6 Optimized Industry Portfolio Model

This section will explore the possibility of creating a portfolio consisting only of the significant alphas

found in the industry investigation. This is what is proposed in proposition VI. The intuition is

the same as in the chapter regarding equal weighting of the portfolios, where further diversification

of the portfolios can create alpha. The different industries in the portfolios are assumed not to be

diversified, and creating a portfolio consisting of a multitude of industries, will reduce the idiosyncratic

risk component, while still keeping the hypothesized excess returns.

As was seen in the models earlier in this chapter, it was only the industries for the US models which

were showing significant alphas. This report will therefore only focus on the US investor view, when

creating the optimized portfolio. It is noticed that two insignificant alphas may produce a portfolio

with a significant alpha when combined, but in order to have a consistent screening methodology,

these options will not be considered. As was found in the section regarding equal weighting, an equal

weighting scheme provided higher alphas. Only the US sin portfolio has been extra cleaned as was

discussed in section 5.3.5 and when doing equally weighted models the lack of extra cleaning creates

problems. Even though equal weighting seems to generate better alphas, the optimal portfolio will for

this reason be value weighted.

As can be seen in the US industry models shown above, the industries that show significant

alphas, are the alcohol, tobacco and weapon industries. In the previously mentioned Vice fund USA

Mutuals (2017), these are the industries making up the portfolio, with the addition of gambling. In

the findings of this report, the gambling industry showed a positive alpha, and it may be that this

industry is statistically significant, given more data. It did however not show significance, even on

the 10% level, in the industry specific sample, and it will therefore not be included in the optimized

model. In figure 5.33 can be seen the results of running the models with the return of the combined

portfolio.

First is looked at the Sharpe-ratio for the new portfolio. This ratio is at 0.775, which when

compared to the ratio of the regular sin portfolio, is only 0.002 better. There is therefore no significant

improvement in the Sharpe-ratio. Looking at the alphas of the models, it is seen that in all the

models, the extra diversification does improve the alpha, when comparing to the individual industries.

Moreover the model also shows an improvement in alpha compared to the original US sin model. For

the fully specified model, this is an improvement of 47.1%. It is obvious that the switch of a lower
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Market Excess 0.604862∗∗∗ 0.606865∗∗∗ 0.623573∗∗∗

(0.027437) (0.029461) (0.030323)

SMB −0.256485∗∗∗ −0.284422∗∗∗

(0.064152) (0.065233)

HML 0.130001∗∗ 0.088911

(0.057218) (0.059922)

Momentum 0.083093∗∗ 0.050184

(0.035566) (0.038343)

BAB 0.115609∗∗

(0.050722)

Constant 0.001781∗∗∗ 0.001572∗∗∗ 0.001418∗∗∗

(0.000518) (0.000522) (0.000526)

Observations 1,665 1,665 1,665

Adjusted R2 0.225691 0.237848 0.239770

F Statistic 486.012400∗∗∗ 130.823200∗∗∗ 105.962100∗∗∗

Table 5.33: Optimized Portfolio Returns

alpha industry with a higher alpha industry, creates a higher alpha for the portfolio as a whole. It is

however important to remember that the gambling industry made up very little of the sin portfolio

before, and the addition of the weapons industry might not only improve the alpha of the model by

contributing its high alpha, but also by further diversifying the portfolio.

There are differences in the contributions from the different industries making up the sin and

controversy portfolios, both with respect to their Sharpe-ratios and the alphas they produce. It seems

like a focus on US companies provides the best results in terms of the alphas. Furthermore the sin

industries, along with the weapons industry, seem to be the industries driving the returns with the

potential of nuclear power being a positive alpha industry as well. One can see that the assumed

diversity in the controversy portfolio, in the regular linear models presented in chapter 5.3 may be

broken, because of the large market cap of the oil & gas industry. Adjusting for this, does however not

change the results in respect to the alphas of the regressions. Lastly as proposed in proposition VI, it

is possible to create a better performing portfolio, by a simple alpha screening process. To compare

this to existing investments in sinful industries it is now clear to see why the previously mentioned

Vice Fund from USA Mutuals (2017), chooses exactly the alcohol, tobacco, gambling and weapons

industries in their fund investment portfolio.
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6 Discussion

6.1 Empirical Implementation of the Strategy

Even though a trading strategy may seem profitable on paper, this might not be the case when one

also considers the empirical implementation of the strategy. In this section it will be explored how the

strategies presented in this report will be implemented in the real world, as well as a explored how

the costs associated with this implementation compare, between the strategies.

In the book Efficiently Inefficient Pedersen (2015), two primary costs when implementing a strategy

in practise are mentioned, transaction costs when trading the strategy and funding costs incurred when

you leverage the strategy. If one where to trade on the ideas presented in this report, one would have

to consider these costs as well, and introducing the costs of implementing the strategy, might help

explaining some of the abnormal returns found in section 5.3. Both the value weighted and the equally

weighted portfolios will be discussed.

As the strategy presented in this report involves trading a lot of companies, sometimes throughout

the world, it is unreasonable to assume that an individual investor would be able to maintain and

trade such a strategy. An individual investor would be better of investing in an ETF following the

strategy. Alternatively he could invest in an investment fund that has this strategy in mind, like the

previously mentioned Vice Fund. In order to capture the implementation costs of all investors, the

report therefore only needs to take the view of an institutional investor.

6.1.1 Transaction costs

Transaction costs arise typically from three factors, commissions, bid-ask spreads and market impact

costs (Pedersen (2015)). Depending on which situation you face, the impact from each of these costs

changes. The book Efficiently Inefficient Pedersen (2015) identifies three situations of transaction

costs to an institutional investor. These are: increasing, constant and decreasing transaction costs in

the trade size. It is necessary to identify which situation the investor faces, in order to know which

trading strategy it is optimal to follow.

Increasing transaction costs arise when market impact is the predominant transaction cost. In

most liquid markets the bid-ask spread and the commissions are very low for institutional investors,

and as this report has made a liquidity screen, these are typically the markets, in which this strategy
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operates. The biggest transaction cost therefore comes from the impact the investor makes, when

he buys many shares of a relatively low volume stock. The value weighted portfolio predominantly

trades in big companies, as one can see in the factor loading for SMB. Bigger companies typically have

a higher trading volume and market impact should therefore be low for this strategy. The equally

weighted strategy however have a higher loading in smaller companies and market impact is most

likely the largest cost. The equally weighted portfolio is therefore facing increasing transaction costs.

Constant transaction costs arise when the stocks traded are very liquid, which in turn makes the

biggest costs, commissions and the bid-ask spread. As the stock is very liquid, the bid-ask spread is

the same no matter how many shares you buy, and as commissions are usually proportional to the

amount you buy, then the costs are constant in the trade size. This is most likely the situation faced

by the investor in the value weighted portfolio, since this portfolio typically deals in big, and hence

usually very liquid company shares.

Implementation of the Value Weighted Strategy

In the value weighted strategy it is easy to measure the effect of trading costs of the strategy, if

you know the average bid ask spread of the stocks traded, as well as the commissions faced by the

institutional investor. This will not be done in this report, as the purpose of this section is to compare

the cost structures of the two strategies, and not calculate the actual impact.

The optimal trading strategy in light of the transaction costs faced, is the strategy presented in

Pedersen (2013b) of no trading, as long as the position is within certain no trade bands. Effectively

the optimal allocation in a paper portfolio is calculated, and an upper and lower band is calculated,

based on a set distance from the optimal allocation. As long as the investor’s portfolio is within these

bands, no trading will be done. If the investor’s portfolio goes out of these bands, the investor will

then trade so that the portfolio is again, on either the upper or lower band, depending on which one

was breached. The widths of the bands should depend on the bid-ask spread faced by the investor.

This strategy makes many small trades near the bands, ensuring that the portfolio never deviates too

much from the paper portfolio, while keeping transaction costs low.

Implementation of equally weighted strategy

It is not feasible to test this strategy in practise. The reason for this is that market impact is the

largest transaction cost. Market impact transaction costs depend largely on the size and reputation

of the investment fund implementing the strategy, and the relative size of the trade orders placed,

compared to the average volume of the traded stock. Since this strategy can be applied by anyone,
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and since there are a lot of different volume stocks in the theoretical portfolio, both of these factors

are very unpredictable, and it is difficult to give an estimate of the true costs. The optimal trading

strategy does however not depend much on these factors.

As the equally weighted portfolio is assumed to have increasing transaction costs, one trading

strategy adopted to this portfolio is the strategy proposed by Gârleanu and Pedersen (2013b) of

making little trades towards the paper portfolio. It is shown that in practise this would mean that one

sets a frequency for which one trades and then trades the portfolio, such that the new portfolio will be

30% times the paper portfolio and 70% times the existing portfolio. This saves on transaction costs,

as it trades a lot less than the paper portfolio and as it effectively splits up the trades into smaller

parts, meaning that they will not have such a big market impact, as if one were to trade everything

at once.

Comparison of Value and Equally Weighted Portfolios

Comparing the two trading strategies, it seems that the implementation of the equally weighted

portfolio is more costly than the value weighted portfolio, since it requires more trades overall. The

reason for the greater amount of trading is that the only way the value weighted portfolio will deviate

from the optimal paper portfolio, is in events where new companies enter or leave the portfolio. As big

companies are relatively stable constituents of the stock market, and since they make up the largest

part of the value weighted portfolio, market cap re-balancing becomes unusual events. On the other

hand, when you have an equally weighted portfolio, you need to rebalance at certain set time intervals,

as you effectively move away from the optimal paper portfolio, every time there is a price change in

some of the underlying stocks. Furthermore when performing the actual trading, it is more expensive

to trade the smaller stocks, that are typical for the equal weighted portfolio, because of the mentioned

market impact factor, further adding to the expensiveness of the equally weighted portfolio. What

this means for the comparability of the two portfolios is that the higher alphas observed in the equal

weighted portfolios, might not be able to be obtained, due to the larger trading costs. Edelen et al.

(2006) investigates each of the three trading costs mentioned for US mutual funds and finds that

portfolios with small, medium and large cap stocks experience 1.49%, 0.9% and 0.42% total trading

costs respectively, on a per unit basis. There is over 1 percentage point difference between the small

and large cap stocks, which can easily erode the difference in alphas.

What trading costs mean overall, is that the alphas of all the portfolios must be adjusted downward

to account for these costs. The amount of downward adjustment is however uncertain, as it depends on

the different investors, the stocks in the portfolios and the trading strategy pursued by the investors.
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It is not unlikely that these trading costs may make some of the alphas found in previous sections

insignificant.

6.1.2 Funding Costs

As the strategy presented in this report doesn’t inherently require any short positions or specific lever-

age, the risk of potential fire sales, margin calls or other costs related to the funding of the portfolio,

are not different from other long equity strategies, and depends much on the investor executing the

strategy. What is worth mentioning however, is that if the assumption of the portfolios showing flight

to safety tendencies is true, then the funding costs associated with multiple investors withdrawing

their money from the fund at the same time, which is most likely happening in a financial crisis, is

lower for this strategy than for other long equity strategies. The reduction of funding costs associated

with flight to safety is more present in the value weighted portfolio, than in the equally weighted

portfolio, since as could be seen in section 5.3 and 5.4, the value weighted portfolio is more heavily

weighted in the bigger stable companies, showed by the lower market beta and SML loading, as well

as the higher HML and BAB loadings.

In conclusion, trading and funding costs should be considered when implementing the strategies

presented in this report. Funding costs are not such a big concer,n and might even be favorable to the

strategies presented, compared to other long equity strategies. Transaction costs are however a larger

concern, especially with the equally weighted strategy encountering large market impact costs.

6.2 Consumption CAPM

Throughout the paper the CAPM model, and extensions in the form of multifactor models are used to

estimate an alpha for the different portfolios. As it has been found in section 5.5, the performance of

both the sin and controversy portfolio is good, relative to the market during stock downturns, and thus

they are, at least, less affected by a downturn than the market in these periods. As periods of stock

market crises are usually periods with less opportunities for consumption, the sin and controversy

portfolio, must have a proportionally low correlation with consumption growth, due to the fact that

they react less, or perhaps even in the opposite direction to the market. This characteristic potentially

makes the Consumption CAPM a good candidate model, given the portfolios in this paper. The

CCAPM does not relate expected return to market risk, but to consumption risk instead Bodie et al.

(2014). The CCAPM is close to the CAPM in concept, and thus it does not warrant it’s own theory

subsection in this report. The difference between the CCAPM and the CAPM , is that the market
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portfolio is replaced with a consumption-tracking portfolio, which is the portfolio with the highest

correlation with consumption growth. Whether the CCAPM provides better results than the models

used in this report is of course unknown, but the model is a clear candidate, based on the dynamics

found in section 5.5. The model is simpler than the factor models used in this report and it is easy

to interpret, since it is based on theory of consumption and utility-maximization. While the model

is quite simple, there are downsides, as the data availability for consumption growth does not have

the same frequency as the data used in this report, and is generally only published monthly Bodie

et al. (2014). Additional factors can be added to the CCAPM Abhakorn et al. (2013). If the Carhart

and BAB factors are included, the model can be made more comparable, to the factor models in this

report. A CCAPM model including the Carhart factors and BAB, might perform better than the

models in this paper, if the relatively low correlation with consumption growth is valued by investors.

6.3 Dealing with Excluded Countries

As explained in section 4.3.3 some notable developing countries have been excluded from the factor

portfolios of the global investor view. This section will explore the extend of this, and show a potential

way of dealing with the missing data.

The sparse data found on the factors in the developing countries is mostly on a monthly basis,

and two ways to include the data, would be to either try to get the other data, concerning the factors

of the CAPM model that has already been obtained, on a monthly level or to try to rewrite the data

to a monthly period. Both these methods do however carry problems. The problems with the first

method, is that it may simply not be possible to get all the data on a monthly basis. This does however

seem unlikely, but when doing the regressions on a monthly basis, the same problems as described in

4.3.2 of non-synchronicity of data may arise, though now on a monthly basis. Furthermore monthly

regressions will entail a lot less data points, making the regression more uncertain. In the second

method, since weeks and months are not perfectly comparable, many assumptions will have to be

made and they would distort the returns, which can be very damaging to the results, since alphas

sought by this report are very small.

Data for the factors in the Carhart model has been found for China, India, Brazil and South

Korea Marmi (2016), as of December 31st 2016 this covers 57% of the market cap of the emerging

economies included in the MSCI All Country World, leading to a total coverage of 95.5% of the entire

index AFG Investments (2016). The difference in coverage is therefore only 6 percentage points more,

compared to the original sample of this report. The data goes back to the beginning of 1993 and it can
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therefore be calculated whether the weight of 6 percentage points has changed over time, and maybe

been more significant at other times. The calculation of the weights is done by the same procedure

as in the exclusion of countries in section 4.3.2, for the market portfolio with small differences. The

first difference is that data can now be obtained for each country considered, so that no uncertainty

arises from the extra step of translating some country weights into a ratio of another country weight.

The weights obtained for the four countries: China, India, Brazil and South Korea are 2.8%, 0.9%,

0.8% and 1.5% respectively. For doing the calculation of the weights, the market cap of the MSCI

indices for the respective countries, along with the market cap for the entire MSCI All Country World

index are used Bloomberg (2017). For the first two years in all the countries, no data was available

for the market cap, which has then been approximated by the use of the price index. This does

allow some errors, since it does not account for potential included and excluded companies in the

period. Nevertheless it is regarded as a more reliable estimate, than the alternative, which would be a

constant weight. The calculation of the scaling factor is done in the same way as previously showed.

The resulting weights, as well as the total weight can be seen in figure 6.1.

Figure 6.1: Weights in % of MCSI ACWI

As can be seen the weights of the countries never goes above 9% of the index, so even though it

is a shortcoming not to include the countries, it does not seem like the inclusion would make a big

difference, and with the mentioned uncertainty it brings, it is not feasible to include the countries.

6.4 Clustering of Nations

This section discusses the choice made in section 3.2.2, on how to investigate the sin factor in different

markets. The issue is whether the broad segmentation into a western and a global market is suitable,
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or whether other factors than geography, can be used to segment countries into groups that are

more homogeneous, with respect to investor sentiment towards sin and controversy stocks. The three

different views are mainly motivated by Samuel P. Huntington’s Clash of Civilizations. Using a

qualitative rule to segment countries into western and non-western countries is simple, but using more

factors to find similarities between countries using quantitative methods, might provide a country

segmentation that yields more similar country groupings.

This clustering of countries using multiple factors, is done using a hierarchical clustering method.

The model works from the bottom up, or with what is called an agglomerative approach. This means

that the algorithm used will create groups one step at a time, combining the two elements that are

most like each other. This incremental step grouping, makes the best decision in each step, but only

considers one step at a time, making each step only locally optimal.

Data is collected by country for a number of selected factors that are thought to be able to proxy

the general sentiment of a country, towards the different sin and controversy industries. The factors

are briefly presented and explained below:

The Human Development Index is chosen, as it encompasses a wide range of factors, deter-

mining the development level of a country. The reason for using the factor is, that investors in more

developed countries are thought to prioritize ethical choices more, as they have their basic needs

covered.

The amount of Renewable Energy used. Renewable energy consumption as a percentage of total

energy consumption is included to gauge how much a country is doing, in order to cut down fossil

fuel consumption. If a country is taking more actions in order to replace fossil fuels with renewable

energy, it is most likely not favoring the non-renewable coal, gas and oil industries.

The number of Cigarettes Smoked, measured by the number of cigarettes smoked per person

over 15 years per year, is chosen because a higher percentage of the population who is smoking, might

reflect the general sentiment towards smoking.

The same arguments as the number of cigarettes per Person apply for Alcohol Consumption per

year. In addition alcohol consumption is dictated by religion in some countries, while other countries

are very liberal regarding alcohol consumption.

The Military Expenditures of a country, measured as a percentage of GDP is included as a

proxy for investor sentiment toward manufacturers of arms and military equipment. As a country

finds it necessary to spend more on military equipment, the industries might be more justified and

thereby accepted by investors.

The level of Metal and Ore Exports is included, and measured by the percentage of merchandise
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exports made up of ore and metals. Investors in countries with a large mining industry are presumed

to be more likely to have a positive look on the mining industry.

The results are given in a dendrogram. This is not important for understanding the results, but if

the reader is interested, it is available in appendix C.1. The dendrogram suggests that the countries

are separated into either two or three groups. When dividing the countries into two groups the groups

are very geographically consistent, with one group containing North America, Europe and Northern

Asia, and another containing South America, Africa, the Middle-East, Australia and southern Asia.

Dividing the sample into three groups changes things as there is now a third group, which is nations

with big mining industries. The three groups have been drawn on a map for visual reference in figure

6.2. A map for the two group case is available in appendix C.2.

Figure 6.2: Grouping of Countries with three groups

The main difference from the grouping used in the report, based on The Clash of Nations, is that

a big part of Asia is grouped with North America and Europe, while Australia is grouped with South

American and African countries. The mining exports factor used to group the countries clearly has a

large effect, as Australia must be expected to be more like the western countries, with regard to other

factors used.

Some of Asia is in the same group as the western countries and this could suggest that when going

from a western portfolio, to a global portfolio, the alphas of the report shouldn’t change much, as

Asia is similar to the western countries, as far as the factors used in this section concerns. The static

results of section 5.3 do not support this, as there were substantial differences in results between the

western and global portfolio, with an insignificant alpha in the western model and a positive and 5%

significant alpha in the global model. However looking at the rolling window results in section 5.5,
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the alphas of the western and global portfolios behave more similarly during the end of the sample,

after 2008. It needs to be pointed out that it is only the northern half of Asia that is grouped with

the western countries, which could be a reason why the relationship is not seen as clearly in the data

of this report.

The results of the algorithm used here are näıve, as the data used are simple proxies, but in

general it seems like the groupings used by this report, is consistent with the results of the clustering

algorithm. It might be that with a broader dataset, containing other factors such as trade barriers,

the clustering algorithm can create an optimal grouping and in turn optimize the allocations of the

strategy.

6.5 Optimal Models

When analyzing the models throughout the report, factors are kept in the model, even if they are

insignificant. The adjusted R2 is increasing for all models, and this suggest that the full Carhart

and BAB specification is performing best. Even though the adjusted R2 is used, the penalty for

including additional regressors is not very high, and in most cases the adjusted R2 will increase, when

additional regressors are added. Another criterion for evaluating models is the Bayesian Information

Criterion. BIC has a larger penalty for adding additional regressors, and potentially over-fitting the

model. The BIC is different from R2 in that it doesn’t lie in an interval between 0 and 1, and when

interpreting the BIC a lower value is preferred. Using a computer, it is possible to estimate models

for all possible combinations of independent variables, and ranking them by BIC, the models that are

the most appropriate from a quantitative statistical point of view, can then be found. In tables 6.1,

6.2 and 6.3, diagrams for each of the six static portfolios of section 5.3 are presented. Each diagram

shows the models horizontally, with the model BIC on the left, and the filled in blocks signifying which

factors that are in that model. For each portfolio the best models, with 2 to 6 regressors are shown,

and they are ranked in order, with the model at the top being the best model, in terms of BIC.

The figure shows that the fully specified model is never the best in terms of BIC, and that a model

with less regressors performs better in all cases. Even if it is possible to rank models, there should be

significant difference in the BICs, in order to say, whether the fully specified models are over-fitted or

not. There are general rules for interpreting differences in BICs. Kass and Raftery (1995) describes

the following interpretation of differences in BIC between models. A difference between 0 and 2 is

just worth mentioning, a difference of 2 to 6 is positive evidence that there is a significant difference

between the models. Differences in the interval of 6 to 10 are strong evidence, and anything above
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this is very strong or decisive evidence. Looking at the ranking results in the tables, the difference

in BIC is never above 10 between the fully specified model, and the model with the best BIC. The

difference is very close to 10, for the US sin portfolio though, and for the other models it is between 5

and 9. Thus there is strong evidence of over-fitting for all models, and perhaps, removing one or two

regressors, as shown in the optimal models, would improve the models somewhat. On the contrary,

for the purposes in this paper, it is necessary to keep the models for the different portfolios identical,

in order to compare them. If no such comparison was needed, it could be appropriate to include

only the necessary regressors, in order to get the most reliable model. The inclusion of all factors has

also been necessary in the rolling window analysis, in order to investigate whether the coefficients and

significance of the factors change over time. On a last note, when looking at all the model specifications

of the optimal models, it is seen that the BAB factors is in the top model in all the portfolios, except

in the US controversy portfolio. This is evidence of the descriptive power of BAB, for the portfolios

of this report.
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Table 6.1: US Sin (left) and Controversy (right) Optimal Models
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Table 6.2: Western Sin (left) and Controversy (right) Optimal Models
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Table 6.3: Global Sin (left) and Controversy (right) Optimal Models
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7 Conclusion

The report finds that an investor can exploit the supply-demand skew created by socially responsible

investing, as the research question suggests. The investigation of Proposition I, on whether a value

weighted portfolio consisting of stocks, that can be considered unethical, yields abnormal risk-adjusted

returns, found evidence in the form of positive alphas, for some of the portfolios considered. Analyzing

the US sin stock portfolio, the CAPM model showed a significant and economically large alpha of 8.45%

per year. Using the Carhart factors and the BAB factor as controls, this was reduced to 7.58% and

5.01% respectively. The significance level of the alphas, remained below the 5% level throughout the

models. The US sin portfolio showed a Sharpe-ratio of 0.773, which is above the Sharpe ratio of the

general market. There does therefore seem to be a premium when investing in unethical stocks, and

further research on this, could reveal the feasibility of this premium being introduced as a factor in

standard risk factor models. The model diagnostics generally supported the validity of the models,

but the normality of errors assumption was violated in several models. This is not a large issue, and

due to the number of observations, asymptotic normality should be sufficient.

Expanding the geographical scope as proposed in Proposition II, to include western countries,

yielded different results for the premium. Using the standard factors, that others in this field of

study has used, the western models for sin, showed large and significant alphas, but the introduction

of the BAB factor, subsequently made the alpha of the model insignificant. Expanding the scope

further to include all countries on the global level, made the results closer the results of the original

US models, with the sin portfolio again showing significant, though smaller, alphas in all the models.

The expansion in the geographical scope, to the global portfolio did however produce vastly improved

Sharpe-ratios, with the global sin portfolio producing the highest Sharpe-ratio of all portfolios of 0.853.

The expansion of the portfolios to include a broader scope of industries, defined as controversy

industries (Proposition III), showed that controversy, when defined as in this report, does not carry

a premium in a CAPM framework. This was found as none of the models run on the controversy

portfolios, showed a significant and positive alpha, and the Sharpe-ratios were considerably lower.

This is however not conclusive, as it was found that one of the industries in the controversy portfolio,

the weapons industry, did actually show a positive and significant alpha.

It was shown that the industries, in which the companies of the different portfolios operate, are

in fact characterized by high market concentrations, and may not exhibit sufficient diversification,

117



as it is assumed in the CAPM model. Correcting for this by the use of an equal weighting for the

portfolio, did provide higher alphas, as it was proposed in Proposition IV. These higher alphas did

however come with their own set of limitations, as equal weighting introduced its own diversification

problems, mainly concerning the over-weighting of small companies and higher implementation costs.

In addition to the out-performance in the alpha, the equally weighted portfolio also outperformed in

terms Sharpe-ratios which increased by 0.072, in the US sin portfolio. This suggest that an equally

weighted portfolio is more attractive to an investor, but the feasibility will ultimately depend on the

trading costs that are faced.

The rolling regressions showed that the coefficients of the models were not stable over time, as

was hypothesized in Proposition V. The US portfolios constructed by this report showed higher

alphas in times of economic recessions, indicating that the stability of the companies in the portfolios

attracts investors in times of distress. This was present for both the sin and controversy portfolios

of the report. Trends were also identified at the end of the samples of the western and Global sin

portfolios, which suggests that the alpha may be disappearing from these portfolios. These trends are

very recent though and time will tell, whether the premium is in fact disappearing.

Breaking down the portfolios into their industry components showed that there were differences

in the components of the portfolios (Proposition VI). The industries in the sin portfolios generally

produced better Sharpe-ratios, than their controversy counterparts, with the exception of the gambling

industry. Looking at the alphas of the different industries, it was shown that only the alcohol and

tobacco industries of the sin portfolio, provided significantly positive alphas. The weapons industry of

the controversy portfolio, did however also provide a significant and positive alpha. The combination

of these industries produced a portfolio which outperformed the other portfolios of this report, not in

terms of Sharpe-ratios, but in terms of alpha, where the model improved the alpha by 47.1% compared

to the US sin portfolio. This is the second part of Proposition VI. Questioning the diversification

across industries, it showed that in the sin portfolio, the alcohol industry took up a large part of the

portfolio market cap, but a big skew of market caps came in the controversy portfolio where the oil

& gas industry consistently took up over 80% of the portfolio. Excluding the oil & gas industry from

the portfolios did however not help in creating positive alphas for the controversy portfolio.
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A Data Source and Manipulation

A.1 AQR Countries

AQR Countries

Australia Austria Belgium Canada Switzerland

Germany Denmark Spain Finland France

UK Greece Hong Kong Ireland Israel

Italy Japan The Netherlands Norway New Zealand

Portugal Singapore Sweden United States

Table A.1: AQR Countries

A.2 Influence Plots

Figure A.1: Western Influence Plots

125



Figure A.2: Global Influence Plots
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A.3 Heavy Influence Observations

Date Market SMB HML Momentum BAB Weekly Sin Weekly Con

1980-12-17 0.0266 -0.0308 -0.0183 0.0326 -0.0267 -0.0230 0.0726

1981-06-03 -0.0248 0.0221 0.0225 -0.0053 0.0268 0.0371 -0.0695

1982-03-03 -0.0199 0.0096 0.0386 0.0359 0.0251 0.0314 -0.0554

1982-08-25 0.0800 -0.0233 -0.0226 -0.0543 -0.0315 0.0775 0.1051

1984-08-01 0.0350 -0.0112 -0.0372 -0.0367 -0.0149 -0.0088 -0.0197

1990-08-22 -0.0725 -0.0065 0.0292 -0.0036 0.0030 -0.0796 -0.0193

1998-10-07 -0.0586 -0.0583 0.0396 0.0186 0.0313 0.0438 0.0206

1999-02-10 -0.0428 -0.0009 0.0229 -0.0174 0.0214 0.0175 0.0274

1999-03-10 0.0433 -0.0297 -0.0132 -0.0061 -0.0249 -0.0055 0.0920

1999-10-06 0.0413 -0.0225 -0.0264 0.0252 -0.0140 -0.0101 -0.0158

2000-03-22 0.0737 -0.0417 -0.0215 0.0079 0.0023 0.0061 -0.0056

2000-05-10 -0.0285 -0.0072 0.0244 -0.0497 0.0287 0.0571 0.0395

2000-05-24 -0.0402 -0.0137 0.0164 -0.0647 0.0505 0.0343 0.0027

2000-08-02 -0.0158 -0.0226 0.0457 -0.0270 0.0337 0.0424 0.0594

2000-11-22 -0.0595 -0.0141 0.0510 -0.0222 0.0641 0.0371 0.0165

2001-05-02 0.0354 0.0294 -0.0359 -0.0574 -0.0297 -0.0235 -0.0293

2002-10-16 0.1042 -0.0352 -0.0193 -0.0262 -0.0074 0.0552 0.0637

2003-03-19 0.0831 -0.0199 -0.0247 -0.0421 -0.0260 0.0284 0.0309

2008-06-11 -0.0302 -0.0162 -0.0050 0.0526 0.0204 0.0157 0.0358

2008-11-19 -0.0573 -0.0253 -0.0282 0.0320 -0.0118 0.0306 0.0145

2015-10-07 0.0408 0.0187 0.0306 -0.0839 -0.0408 0.0713 0.1099

Table A.2: Observations of Heavy Influence, US
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Date Market SMB HML Momentum BAB Weekly Sin Weekly Con

1998-08-19 -0.0277 -0.0197 -0.0042 0.0040 -0.0063 0.0232 0.0180

2000-05-10 -0.0174 -0.0032 0.0302 -0.0523 0.0230 0.0460 0.0318

2002-07-17 -0.0212 -0.0012 -0.0131 -0.0311 -0.0214 -0.0528 -0.0564

2002-10-16 0.1046 -0.0399 -0.0129 -0.0340 -0.0362 0.0309 0.0523

2003-03-19 0.0922 -0.0365 -0.0212 -0.0554 -0.0455 0.0461 0.0340

2008-01-16 -0.0316 0.0039 0.0112 -0.0249 0.0019 -0.0645 -0.0604

2008-10-08 -0.1540 -0.0082 -0.0103 0.0500 -0.0165 -0.1349 -0.1734

2008-11-19 -0.0505 -0.0204 -0.0216 0.0386 0.0008 0.0011 -0.0097

2008-12-17 0.0315 0.0068 -0.0182 -0.0150 0.0073 0.0570 0.0634

2009-03-18 0.0813 0.0098 0.0364 -0.0653 -0.0408 0.0199 0.0548

2016-01-27 0.0284 -0.0057 0.0143 -0.0246 -0.0085 0.0570 0.0716

Table A.3: Observations of Heavy Influence, Western

Date Market SMB HML Momentum BAB Weekly Sin Weekly Con

1987-10-28 -0.0630 -0.0213 0.0139 -0.0116 -0.0601 -0.1237 -0.2228

1990-08-08 -0.0401 -0.0114 0.0019 0.0027 -0.0076 -0.0558 -0.0207

1998-09-02 -0.0503 0.0003 0.0080 -0.0042 -0.0174 -0.0036 -0.0270

1998-11-25 0.0256 -0.0160 -0.0065 -0.0075 -0.0226 -0.0288 -0.0059

2000-03-01 0.0043 0.0168 -0.0172 0.0352 -0.0197 0.1845 0.0476

2000-08-02 -0.0122 -0.0142 0.0353 -0.0222 0.0168 0.1353 0.0422

2001-03-14 -0.0749 0.0088 0.0410 0.0424 0.0383 -0.0078 -0.0279

2002-02-06 -0.0240 0.0043 0.0070 0.0426 0.0364 0.0214 0.0140

2002-10-16 0.0970 -0.0356 -0.0111 -0.0289 -0.0365 0.0223 0.0361

2003-03-19 0.0819 -0.0322 -0.0194 -0.0479 -0.0396 0.0326 0.0234

2008-01-23 -0.0496 0.0142 0.0009 -0.0300 -0.0371 -0.0601 -0.0905

2008-10-08 -0.1521 -0.0068 -0.0069 0.0521 -0.0095 -0.1446 -0.1703

2008-11-05 0.0643 0.0009 -0.0037 -0.0482 -0.0313 0.0611 0.0880

2008-11-19 -0.0549 -0.0149 -0.0165 0.0452 0.0102 -0.0051 -0.0192

2009-03-18 0.0798 0.0049 0.0290 -0.0633 -0.0394 0.0241 0.0497

2015-08-26 -0.0631 0.0115 -0.0081 0.0063 0.0043 -0.0657 -0.0842

Table A.4: Observations of Heavy Influence, Global
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B Findings and Analysis

B.1 Annualized Returns

Figure B.1: Western Annualized Returns

Figure B.2: Global Annualized Returns
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B.2 Return Distributions

Figure B.3: Western Weekly Sin and Controversy Return Distribution

Figure B.4: Global Return Distributions
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B.3 US model diagnostics

Figure B.5: Ceres Plot US Sin
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Figure B.6: Ceres Plot US Con
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Figure B.7: Ceres Plot Western Sin
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Figure B.8: Ceres Plot Western Con
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Figure B.9: Ceres Plot Global Sin
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Figure B.10: Ceres Plot Global Con
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Figure B.11: Residuals vs. Fitted values, US
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Figure B.12: Residuals vs. Fitted values, Western
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Figure B.13: Residuals vs. Fitted values, Global

139



Figure B.14: QQ-plots, Western
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Figure B.15: QQ-plots, Global
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Model Error Overview

Model Heteroskedasticity Autocorrelation Errors Used

US Sin, CAPM No Yes Newey-West

US Sin, Carhart Yes Yes Newey-West

US Sin, Carhart + BAB Yes Yes Newey-West

US Controversy, CAPM Yes Yes Newey-West

US Controversy, Carhart Yes Yes Newey-West

US Controversy, Carhart + BAB Yes Yes Newey-West

Western Sin, CAPM No No OLS

Western Sin, Carhart Yes No White

Western Sin, Carhart + BAB Yes Yes Newey-West

Western Controversy, CAPM No No OLS

Western Controversy, Carhart Yes No White

Western Controversy, Carhart + BAB Yes No White

Global Sin, CAPM No No OLS

Global Sin, Carhart No No OLS

Global Sin, Carhart + BAB No No OLS

Global Controversy, CAPM Yes No White

Global Controversy, Carhart Yes No White

Global Controversy, Carhart + BAB Yes No White

Table B.1: Model Error Overview
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B.4 Rolling window Analysis

(a) (b)

(c) (d)

(e) (f)

Figure B.16: US Sin rolling portfolio all factors
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(a) (b)

(c) (d)

(e) (f)

Figure B.17: US Controversy rolling portfolio all factors
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(a) (b)

(c) (d)

(e) (f)

Figure B.18: Western Sin rolling portfolio all factors
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(a) (b)

(c) (d)

(e) (f)

Figure B.19: Western Controversy rolling portfolio all factors
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(a) (b)

(c) (d)

(e) (f)

Figure B.20: Global Sin rolling portfolio all factors
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(a) (b)

(c) (d)

(e) (f)

Figure B.21: Global Controversy rolling portfolio all factors
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B.5 Industry Analysis
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Table B.2: Industry Codes, Sin
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Table B.3: Industry Codes, Controversy
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Industry Regression Errors

Model Heteroskedasticity Autocorrelation Errors Used

Alcohol, US Yes Yes Newey-West

Tobacco, US No Yes Newey-West

Gambling, US No Yes Newey-West

Mining, US Yes No White

Oil & Gas, US Yes Yes Newey-West

Weapons, US No Yes Newey-West

Nuclear, US Yes No White

Alcohol, Western Yes Yes Newey-West

Tobacco, Western Yes Yes Newey-West

Gambling, Western No No OLS

Mining, Western Yes Yes Newey-West

Oil & Gas, Western Yes Yes Newey-West

Weapons, Western Yes Yes Newey-West

Nuclear, Western No No OLS

Alcohol, Global No Yes Newey-West

Tobacco, Global Yes Yes Newey-West

Gambling, Global Yes Yes Newey-West

Mining, Global Yes Yes Newey-West

Oil & Gas, Global Yes Yes Newey-West

Weapons, Global Yes Yes Newey-West

Nuclear, Global No No OLS

Table B.4: Model Error Overview, Industry Models
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C Discussion

C.1 Clustering of Nations

Figure C.1: Clusters of all countries

Figure C.2: Grouping of Countries with two groups
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