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Abstract 

This thesis studies the effects that social norms have on financial markets. Specifically, the paper 

explores the effects of social norms on institutional ownership, analyst coverage, returns, 

valuations and corporate financing decisions of sin stocks. Sin stocks are defined as stocks 

operating in the alcohol, tobacco, and gaming industries. We analyze this effect by downloading 

return, stock, and accounting data for the period 1980-2017 for US firms. First, we test if these 

stocks are shunned by institutional investors and if they are covered by fewer analysts. Running 

a pooled regression with a number of known controls, we find that sin stocks are shunned by 

institutions and followed by fewer analysts. This effect is especially apparent when looking at a 

subsample of institutional investors who are believed to have to adhere to social norms. Second, 

to analyze the price effects of these exclusionary investment strategies, we test the return of an 

equal-weighted portfolio long in sin stocks minus the return of one short in comparable stocks. 

The returns are tested against the CAPM, the Fama-French and the Carhart Momentum factors to 

determine if the portfolio offers abnormal returns. We find a positive and significant alpha, 

indicating that sin stocks outperform their comparables. We also test the excess return of sin 

stocks versus other stocks and find that sin stocks offer higher excess return. Third, by comparing 

different valuation ratios while controlling for known factors, we find further evidence that sin 

stocks are undervalued. Lastly, we compare the financing decisions of sin stocks versus other 

stocks and find some evidence that sin stocks use more debt financing than other stocks. We 

believe the reason for our findings is pressure from social norms. We also see increased statistical 

significance and magnitude in recent years indicating that social norms have toughened.  
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1. Introduction 

 

1.1. This Study’s Focal Point 

Social norms influence our lives and decisions every day. There are social norms for how to 

behave, what to say, what to buy etc. For example, social norms may pressure us to buy organic 

coffee or to avoid buying the products of companies who have been accused of using child labor 

in their production. Social norms have also had influence on the types of products that the 

financial services sector offer. Especially in later years, the market for funds that only invest in 

certain stocks that are deemed, for example, environmentally sustainable have grown 

substantially. Diagram 1 below clearly depicts the growing trend towards investing sustainably 

and socially responsibly in the US. As people become more aware of issues related to areas such 

as the environment and health, social norms may pressure us to be aware also when investing our 

money in the financial markets. Institutional investors that invest money on behalf of others, such 

as banks, insurance companies, pension funds, university endowments etc., are also subject to 

social norms and may have to adjust their investments accordingly.  

 

 

Diagram 1  
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Institutional investors are not only actively investing in companies that are supposed to do 

environmentally or socially good, they are also avoiding certain stocks that are in some way 

considered bad. In this thesis we will study three specific sectors or industries of the economy 

that are generally regarded as promoting human vice. These industries are the alcohol, tobacco 

and gaming industries. By promoting and contributing to human vice, they are also adding costs 

to society, which is why they are considered bad and subject to social norms. Firms operating in 

these industries are often referred to as sin firms and their stocks as sin stocks. Specifically, we 

will study if social norms affect the way institutions invest in sin stocks and we analyze if that 

has implications for their stock returns.  

As mentioned earlier, there has been a huge shift towards sustainable, responsible, and impact 

(SRI) investing in recent years. According to the Report on US Sustainable, Responsible and 

Impact Investing Trends, the SRI segment of the asset management sector constituted $2.34 

trillion dollars of the total assets under management in 2001 and is estimated to have increased to 

approximately $12 trillion by 2018. Since the measurement of SRI started in 1995 up until 2018, 

there has been an annual compound growth rate in total SRI of 13.6%. Again, diagram 1, displays 

this substantial increase. In 2018 in the US in total, there is $46.6 trillion in assets under 

professional management. This means that today, investments that are made with some sort of 

sustainability or environmental or responsibility criteria, make up about 26% of total assets under 

professional management. This is up from around 12% of total assets in 2001.  according to the 

US SIF Foundation’s 2018 report on sustainable, responsible and impact investing trends. We are 

therefore interested in exploring the effects that this substantial increase in SRI has on financial 

markets. And since sin stocks generally are screened for in the SRI process, we focus on the effect 

that this has on sin stocks’ returns. We ask ourselves how social norms manifest themselves in 

stock returns.  

More indication of the rise in SRI importance is that some of the largest asset managers in the 

world offer an abundance of alternatives for their customers where they can choose to invest in 

for example sustainable companies or to avoid certain industries. They apply their own screening 

processes when identifying stocks that are or are not deemed appropriate to include in sustainable 

funds. Blackrock, for example, the largest asset manager in the world, offer their customers the 

choice to exclude certain companies or industries. You can also choose to invest in companies 

that rank high on so called ESG factors. ESG stands for environmental, social, and government 

and is a way to rank companies based on how well they perform on environmental, social, and 

governmental measures. Sin stocks are under most ESG-scoring systems considered low ESG-

score stocks. Blackrock also offer customers the choice to invest in companies whose products or 
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services direct aim is to deal with environmental or social issues. They give the example of a 

religious institution that wants to exclude all alcohol, weapon, tobacco and gambling stocks from 

their portfolio, i.e. companies not aligned with that institution’s values or mission.  

The second largest asset manager in the world, Vanguard Group, also offer their customers the 

possibility to exclude certain stocks in their investment choice based on social responsibility. For 

example, they offer two ETFs that track one of two broad-based FTSE Russell indexes. FTSE 

defines and excludes what they call vice companies. These companies operate in the adult 

entertainment, alcohol, gambling and tobacco industries. FTSE also excludes companies 

operating in weapons and non-renewable energy.  

The fifth largest asset manager in the world, Fidelity, also offer their customers fund products that 

exclude certain companies and industries that are deemed, for example, non-sustainable. In other 

words, screening for sin stocks is no longer a niche product. 

We aim to extend upon the various sin stocks anomaly studies. Therefore, we draw great 

inspiration from the work of Hong and Kacperczyk (2008). Other works on sin stocks include 

Hoepner and Zeume (2003) and Adamsson and Hoepner (2015) who challenge the results of Hong 

and Kacperczyk. We also have Fabozzi, Man, and Oliphant (2008), who examine the potential 

excess return of sin stocks. There is also Berman (2002) who argues that sin stocks are 

undervalued compared to other stocks. We use these studies to motivate ours and to find tools 

that we can apply to our analysis. We construct a theoretical framework within which we construct 

our arguments. We define social norms in line with how Akerlof (1980) does; the utility of an 

agent acting, is dependent on how other members of the community view and value it. Del 

Guercio (1995) and Gompers and Metrick (2001) analyze institutional ownership, how it has 

shifted and how shifts affect stock prices. This is what we also do but we focus on sin stocks. 

Shleifer and Vishny (1997) provides arguments for why and how stocks become undervalued 

when there are limits to arbitrage. Merton (1987) provides us with a model that help explain why 

stocks become undervalued, which we apply to sin stocks. In our analysis of returns, we also use 

the traditional CAPM and the Fama and French (1993) plus the Carhart (1997) multifactor model.  

Using the tools and the framework provided by previous research, we conduct a multitude of tests 

in order to identify possible effects of institutions’ exclusionary investing activities. To start, we 

hypothesize that and test if sin stocks are held to a lesser extent by institutional investors than 

other stocks. Next, we try to find proof that sin stocks are covered by fewer analysts, hence 

yielding fewer financial estimates. By employing a long-short portfolio strategy of sin stocks and 

their comparables, we test if we can construct a profitable trading strategy. We also test if sin 
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stocks offer high excess returns and if different valuation ratios points towards sin stocks being 

undervalued. Lastly, we conduct tests to see if sin stocks differ in their corporate financing 

decisions 

. 

1.2. Delimitation 

In this paper we will look at publicly traded stocks with ordinary share classes in the US market 

for the period of 1980-2017. While we did have the option to use more data for certain tests, we 

did not have access to all data before 1980 for all our regressions due to limitations of the 

databases. Additionally, multiple studies have been conducted on previous periods with similar 

results. Our belief is that the period of 1980-2017 provides us with enough data for the analysis 

while remaining current enough to retain its relevance. Especially since social norms regarding 

what is defined as sinful have changed during the 1900s it felt natural to not look further back in 

time. The paper explores the effects of social norms on institutional ownership, analyst coverage, 

returns, valuations and corporate financing decisions of sin stocks. 

  

1.3 Structure of the Paper  

This paper initially presents the previous relevant studies in the subject and to the extent available, 

various critiques on those studies are presented and discussed. We use previous studies and papers 

to build a theoretical and methodological framework. Next, we present our method, including 

tests, variables, and sample statistics. We follow that up with the results that our data and methods 

yield. After that we analyze the results and draw conclusions. Finally, we provide ideas for future 

research that we believe would be interesting and that could add value to the topic.  
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2. Literature Review and Theoretical Framework 

In this section we first discuss previous studies on the sin stock topic. We start by presenting “The 

Price of Sin”, from which we draw most of the methodology that this study is built on. With the 

articles “Is Vice Really Good?” and “Ivory Tower of Real Investable Alpha” we also bring up 

some criticism of The Price of Sin to nuance its conclusions. The articles “Sin stock returns” and 

“Why sin is good”, on the other hand, support the conclusions of “The price of sin” by looking at 

the return of sin stocks.  

Then we develop the theoretical framework within which we conduct our study. We discuss the 

article “Social norms” to establish an idea of what social norms are and how they can affect 

markets. The article “The Distorting Effects of Prudent Man Laws” help us to understand how 

institutions are influenced in their investment activities by laws. We also make use of some of the 

methodology applied in this article. “Institutional Investors and Equity Prices” teaches us how the 

rise in aggregate institutional ownership has affected stock prices, while “The Only Game in 

Town” provides us with important parts of our methodology. The conclusions of the article 

“Limits of arbitrage” helps us understand why sin stocks may be undervalued compared to other 

stocks. The article “Market Timing and Capital Structure” provides us with important control 

variables for our analysis. Merton provides us with an important part of the theoretical framework 

that we use to conduct our analysis within. He explains how stocks can be undervalued when 

there is incomplete information and when those stocks are ignored by investors. Finally, we 

discuss and determine an appropriate model to benchmark the returns of sin stocks against.  

 

2.1. Previous Studies 

 

2.1.1. The Price of Sin 

The Price of Sin, written by Hong and Kacperczyk and published in 2009, hypothesize that so-

called sin stocks are subject to societal norms. These societal norms imply that firms operating in 

certain industries that promote and contribute to human vice should be avoided when investing. 

This leads to certain large and societally important investors, such as institutional investors, to be 

inhibited from funding and investing in these firms.  
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Furthermore, Hong and Kacperczyk hypothesize that these investors are willing to carry a 

financial cost from abstaining from these stocks. In other words, when sin stocks are shunned, 

they become undervalued and, therefore, they experience excess returns. Hence, by excluding 

stocks deemed inappropriate by social norms, investors are missing out on this abnormal excess 

return.  

In the study, the authors consider stocks to be categorized as sin stocks if the firm is active in 

industries related to tobacco, alcohol or gaming1. A discussion regarding the sex and weapon 

industries are brought up but they consider weapons to be problematic as the opinions in the US 

are polarized regarding if it is unethical and the sex industry is excluded due to the small number 

of stocks related to the sex industry in the US. For different periods between the years of 1926-

2006, the authors group US firms into industries utilizing the Fama and French 48-industry 

grouping that is based on the Standard Industry Classification (SIC) codes of companies. Using 

the North American Industry Classification System (NAICS), they extend this list by identifying 

and isolating firms operating in the gaming industry. Thus, they have 49 industries in total. 

The reasoning goes that sin stocks are underpriced due to them being held to a lesser extent by 

institutional investors, leading to a decrease in demand and suboptimal risk sharing. To determine 

if sin stocks are held to a smaller degree by investors who are influenced by societal norms, the 

authors look at the percentage of institutional ownership and find that institutional investors make 

up a smaller part of sin stocks’ ownership structure. Following that, they look at the holdings of 

different types of institutional investors and find that sin stocks are not held in a smaller proportion 

by mutual funds and independent investment advisors, who are the natural arbitrageurs in the 

market and among institutions. Those results are interpreted as that the smaller institutional 

ownership in sin stocks cannot be attributed to the stocks being poor investments. Additionally, 

Hong and Kacperczyk find that sin stocks on average are followed by fewer analysts relative the 

typical sin stock comparable. This is consistent with their hypothesis that sell side analysts will 

be less prone to analyze sin stocks since many sell side analysts cater to institutional investors, 

further indicating that institutional investors are less interested in sin stocks. Using the arguments 

of Merton (1987), they argue that sin stocks should have depressed prices since they are neglected 

by important investors. Thus, they should also exhibit higher returns. When testing for abnormal 

return, defined as the sin stocks return net of their comparables’ return, and controlling for the 

standard portfolio factors, this is found to be true.  

                                                      
1 Gaming implies games in conjunction with money. This definition is used throughout their and our 

paper. 
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We largely draw on the theories and methods laid out in The Price of Sin to try to confirm and 

extend their results. By adding just over a decade of data, we extend on their analysis. This enables 

us to capture data from a period of unprecedented increase in demand of socially responsible 

investments. The period allows us to examine how social norms have affected financial markets 

in a period of time that has seen one of the worst financial crises in history. Is the demand for 

positive returns prioritized in times of financial turbulence, and social norms accordingly set 

aside? Either way, we employ the strategy of Hong and Kacperczyk to see if their findings 

continue to be relevant more than a decade later.  

 

2.1.2. Criticism of the Price of Sin 

In the article “Is Vice Really Good?” by Hoepner and Zeume (2003) the authors question the 

premise that shunned sin stocks offer excess returns. They argue that the risk-adjusted returns are 

not better than other sectors. They also argue that the size of firms in a sin stock portfolio had 

more effect on returns than the actual industry. They point to the fact that previous studies have 

shown that equal-weighted sin stock portfolios appear to outperform the market while the effect 

disappears when the portfolio is value-weighted. They argue that it is actually the small-cap stocks 

that outperform the large-cap stocks, and not sin stocks that outperform other stocks. According 

to the authors there is only one fund specializing in only sin stocks and with a global perspective. 

Studies have shown that it has yielded superior returns. By controlling for small-cap stocks and 

the heightened legal and tax risk associated with sin stocks, the authors argue that the fund does 

not perform better than the market or an ethical benchmark.  

Adamsson and Hoepner (2015) also criticize Hong and Kacperczyk (2006) for testing an equal-

weighted portfolio of sin stocks in their paper “Ivory tower of real investable alpha?”. They credit 

small-cap stocks with the seeming outperformance over a value-weighted benchmark. When 

using the same methodology, but with a value-weighted sin stock portfolio, the outperformance 

disappears. However, they only test for the period 2002-2013, whereas Hong and Kacperczyk test 

the period 1965-2006. To fully reject the results of Hong and Kacperczyk one should test the 

same period or at least a substantially longer period than 11 years. Moreover, the short portfolio 

of comparable stocks contains more small-cap stocks than the long portfolio of sin stocks, which 

speaks against the small-cap effect. In all, these two articles offer nuancing views to the alleged 

over performance of sin stocks provided by Hong and Kacperczyk. 
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We take these two studies as important reminders to question our method and results. 

Accordingly, we extend our analysis by also testing a value-weighted portfolio in our analysis of 

sin stock alphas.  

 

2.1.2 Sin Stock Returns 

In their article, Fabozzi, Man and Oliphant (2008) looks at the performance of sin stocks. They 

look at the US market and several other markets in order to determine if sin stocks outperform 

other stocks. They bring up Modigliani-Miller's irrelevance proposition, which states that a firm’s 

expected return only should reflect the market risk premium and not non-economic factors. 

Hence, the stock market should not be a place where social policies’ effect on prices prevail. The 

political and legal system is where laws and social policies are determined and enforced. Financial 

markets are designed to allocate resources, create economic value and to maximize that value for 

the participants. Are financial markets used most effectively if they also need to reflect social 

values?  

They argue that there are costs related to being “good”. By being good they mean upholding social 

values in economic activities. At the firm level, there are costs related to for example sustainable 

production, environmental cleanup, pollution control and conforming to social standards in 

general. These are usually expensive processes. On the stock level there are also costs. These 

costs are subtler but very real. According to mean-variance theory, a portfolio with any constraints 

will underperform on a risk-adjusted basis compared to unconstrained portfolios. Such constraints 

may be, for example, to exclude sin stocks from a portfolio due to the pressure from social norms. 

Under mean-variance optimization, a portfolio not allowed to invest in sin stocks should 

underperform an unconstrained portfolio. In the extension, the excluded stocks should earn higher 

returns.  

In their sample, they include all dead or alive stocks from the alcohol, tobacco, defense, biotech, 

gaming, and adult services industries. We only include alcohol, tobacco and gaming stocks. The 

authors find that a portfolio of sin stocks yielded an annual return of 19%, unequivocally and 

consistently performing better than common benchmarks.  

The reasons for sin stocks’ outperformance, they find, are several. First, it costs to uphold 

standards defined by social values. Therefore, there may be an economic gain to be made from 

not conforming to these standards. Moreover, sin industries have significant barriers to entry as 
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they are heavily regulated and scrutinized. Firms that survive being regulated and scrutinized may 

therefore be viewed as having a monopoly in their field. A monopoly should earn an excess return. 

The authors’ advice to trustees and fiduciaries that develop institutional investment policies is to 

try to fully understand that shunning certain types of stocks when investing have negative 

economic effects. They should ask themselves if it is the objective of financial markets to uphold 

social values as there are negative economic consequences from this. Finally, the authors claim 

that applying social values to investment decisions is the least effective way of upholding these 

social values.  

Their work relates to ours in that we also analyze how sin stocks are avoided by a large part of 

the investment community. They also provide an argumentative foundation to which we can refer 

when stating hypotheses. 

 

 2.1.3. Why sin is good 

In his article, Berman (2002) suggests that sin stocks offer great stability. Besides stability, he 

says that sin stocks usually are undervalued compared to the overall market and that many offer 

great dividends. A relatively high dividend compared to the market value means a high yield, in 

line with sin stocks offering a relatively high return. Moreover, due to the fact that sin stocks are 

thoroughly scrutinized and operate under strict regulation, he argues that they are very 

conservative in their accounting. This may lead to underestimation of their fundamental value. 

Hence, the companies that survive scrutiny, regulation and conservative accounting are well-run 

companies. Berman’s conclusion is that many investors may simply be underestimating the value 

of sin stocks. Berman’s work relates to ours by providing arguments for why sin stocks may be 

undervalued. We use these arguments when constructing lines of reasoning and hypotheses. 
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2.2. Theoretical Framework 

 

2.2.1. Social Norms  

To investigate if a phenomenon exists as a result of social norms, one first requires a definition 

of social norms and a framework of how these affect economic behavior. In this paper, similarly 

to others on the subject, we adhere to the framework of Akerlof (1980). Akerlof’s work build on 

that of Arrow (1972) and Becker (1957). The paper defines social norms as an act whose value in 

some part will depend on the opinion or beliefs of other members of the society. Becker’s model 

shows that agents with discriminatory tastes, in other words conforming to norms, pay for those 

tastes by bearing financial costs. In our setting that would be reflected in investors abstaining 

from lucrative investment opportunities in sin stocks. Building on Becker’s model, Arrow shows 

that some agents without discriminatory tastes also can’t profit from breaking norms due the loss 

of reputation and subsequent costs. This would be reflected in that investors who don’t mind 

financing sin stocks still are unable to invest due to other’s opinions. Finally, Akerlof’s works 

provides conditions under which social norms can persist despite the potential financial gain 

available through disobedience. In the paper (Akerlof 1980, p.751) it is shown that “..., a custom, 

once established, will persist, provided that disobedience of the custom results in sufficient loss 

of reputation, and provided that the cost of disobedience is sufficiently high”. Without these 

conditions social norms would degrade as an increasing part of the population would deviate from 

the norm. It is important for us to establish what social norms is and in what ways they can affect 

investors.  

 

2.2.2. The Distorting Effect of Prudent-man Laws on Institutional Equity Investments 

Del Guercio (1995) examines how prudent-man laws affect the investment behavior of 

institutional investors. Institutions are constrained by laws and regulations that aim to protect 

small investors. Prudent-man law refers to a part of common law stating that all institutional 

investors managing the money of others are subject to constraints. At the time of the article’s 

publishing, institutions owned nearly half of all US equity. The author argues that these laws and 

regulations have unintended consequences. Specifically, Del Guercio argues that they distort 

institutional managers’ incentives so that they do not act in the best interest of their clients. 

Prudent-man laws serves to give the clients the right to seek damages from a manager that do not 
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invest in the best interest of them. However, the courts’ idea of what constitutes an investment 

that follows prudent-man law has primarily been based on the traits of an investment in isolation, 

and not how that investment fits in to the portfolio as a whole. Hence, institutions constrained by 

this law have an incentive to only invest in high-quality assets that do not risk send the institution 

to court. Therefore, their portfolios become artificially tilted towards these high-quality assets. 

Del Guercio differentiates between institutional investors. While banks, pension funds and 

insurance companies are most heavily constrained by prudent-man law, mutual fund managers 

are less constrained.  

This analysis lends itself to our analysis about sin stocks. First, it provides an explanation to why 

certain stocks are avoided by institutional investors. Furthermore, since Del Guercio is analyzing 

how institutional investors invest in stocks, we adopt many of the control variables that Del 

Guercio is using in her regression analysis and use them in our analysis. For example, we control 

for inclusion in the S&P 500 index because it may be the case that institutions tend to follow 

index, in which case investing in the S&P 500 constitutes a large part. By this logic, it wouldn’t 

be the case that institutions specifically avoid sin stocks, but instead want to achieve an index 

return. We expect a positive relationship between institutional ownership and S&P 500 

membership. Moreover, we also control for the size of stocks because high-quality stocks are 

often large, and institutions have a preference for large stocks for liquidity reasons. Thus, 

institutions may not be shunning sin stocks because they are sin stocks but because they want 

large, high-quality stocks in their portfolios. Firm size is controlled for by the natural logarithm 

of market capitalization of equity and whether the stock is traded on the NYSE. We also expect a 

positive relationship between size and institutional ownership.  

Del Guercio also uses a specific control variable for liquidity and define it as share volume 

turnover. We expect a positive relationship between this liquidity variable and institutional 

ownership. We are also inspired to include the age of the firm in our analysis, measured as the 

natural logarithm of the number of years that the firm has been publicly traded, because it may be 

that institutions prefer “seasoned” firms. To control for institutions willingness to take on risk, 

we also adopt a measure of risk and quality, represented by the standard deviation of stock returns. 

The risk relationship between institutional investors and their ownership in sin stocks would be 

an inverse one, as institutions investing on behalf of others should be less willing to take on a lot 

of risk.  

In the end, the author finds that banks tend to tilt their portfolio holdings towards large-cap stocks 

with low market-to-book ratios. Looking at mutual funds’ ownership, she does not find the same 
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tendency to favor large-cap stocks. She also finds that the tilting can explain the difference in 

return performance between the different types of institutional investors. In our analysis we test 

how institutions in general invest, but we also test how different types of institutions invest.  

 

2.2.3. Institutional investors and equity prices 

The article by Gompers and Metrick (2001) takes off from the rise in aggregate institutional 

ownership and examines how that rise has affected demand and stock prices. First, they find that 

institutional ownership in the stock market doubled between the years of 1980 and 1996. The rise 

lead to an overall increase in demand for large-cap stocks and a decrease in demand for small-cap 

stocks. The increase in demand, on its hand, can explain an almost 50% increase in large-cap 

stocks relative to small-cap stocks. The increased demand further explains some of the 

disappearance of the historical premium on small-cap stocks.  

We also root part of our analysis in this study, as we adopt and employ some of the variables 

used. For example, we use institutional ownership, defined as percentage of a firm’s stock that is 

held by institutions. We use market capitalization to control for size as small stocks have tended 

to outperform large stocks and institutions may know about this pattern. We use market-to-book 

ratio to control for the fact that stocks with low market-to-book ratios historically have 

experienced higher returns than stocks with high ratios. We use return to control for return 

patterns. One reason why these variables may explain how institutions invest is that institutions 

may have better knowledge about return history and may believe that patterns in return history 

are exploitable. Institutions may also have different perceptions about or better knowledge of risk 

and return.  

The authors also inspire us to use volatility to control for risk. If institutions strive to be prudent 

in their investing activities, then they should avoid high-volatility stocks. Hence, we expect a 

negative relationship between risk and institutional ownership. We use size, price and share 

turnover to control for liquidity, expecting a positive relationship between liquidity and 

institutional ownership as institutions should favor liquidity.  

Using the same set of control variables, and by also including institutional ownership, the authors 

test the relationship between stock returns and institutional ownership. They use the Fama and 

MacBeth (1973) methodology, averaging a time series of cross-sectional estimates of coefficients 

and standard errors. We also employ the Fama and Macbeth (1973) methodology in our study. 
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The main finding is a strong demand from institutions for large, liquid stocks with low historical 

returns. They also find a positive relationship between institutional ownership and stock returns. 

They explain this with the strong rise in aggregate institutional ownership in the stock market, 

and a rise in demand for large stocks and a decrease in demand for small stocks. Apart from 

adopting parts of the methodology used in this article, we also notice the strong increase in and 

importance of institutional ownership in the stock market over the last decades. We believe that 

the effect that this substantial shift in the ownership structure of the stock market may have, 

motivates our study.  

 

2.2.4. The only game in town 

Hong, Kubik, and Stein analyze if there is local bias when investors decide where to invest. They 

argue that investors prefer investing in stocks that are headquartered geographically near 

themselves. Their work is therefore related to ours in that it analyzes how investors avoid certain 

stocks, for whatever reason. Part of their analysis involved regressing the market-to-book ratio on 

a number of control variables. This is what we also want to do when we analyze different valuation 

ratios of firms, among them the market-to-book ratio. We therefore adopt some of the control 

variables that they are using and that are believed to explain valuation ratios. Specifically, we 

adopt the return on equity, research and development expenses in relation to sales, and dummy 

variables controlling for industry and if a firm’s R&D value was missing in the data. In the end, 

the authors find that stock prices, like prices for other goods and services, are influenced by local 

supply and demand. In other words, areas with lots of firms competing for investors’ money see 

lower stock prices than areas with fewer firms.  

 

2.2.5. The Limits of Arbitrage 

If it is true that sin stocks are undervalued compared to other stocks, there should be arbitrage 

opportunities to take advantage of. Shleifer and Vishny (1997) talks about the limits of arbitrage. 

These limits may lead to arbitrage opportunities not being fully exploited and to sin stocks 

outperforming other stocks over time. 

In literature, an arbitrage is defined as simultaneously buying and selling two essentially similar 

securities, in two different markets, at different prices. In theory, one should be able to exploit an 

arbitrage opportunity without risk and without involving additional capital. Arbitrage makes 



   

 

17 

 

markets efficient by aligning the prices of securities with their fundamental values. When 

conducting security market analysis, it is therefore very important to understand how close 

theoretical arbitrage is to reality and what effects limits to arbitrage have on security prices. In 

our case, we try to understand what effect limits to arbitrage have on sin stocks’ prices and return. 

The authors argue that the theoretical version of arbitrage is not realistic.  

They reason that, due to capital needs in relation to the exploitation of arbitrage opportunities, 

arbitrage becomes risky and, in fact, arbitrageurs may need substantial amounts of capital in order 

to exploit the arbitrage. If the arbitrageur has access to unlimited capital whenever, then the 

arbitrageur will make money with 100% probability. But if the arbitrageur does not, then the 

arbitrageur may actually lose money instead. The situation is complicated further by, for example, 

different trading hours of the securities’ markets, potential difference in settlement dates, or 

difference in delivery terms between the securities. Moreover, speedy changes in security prices 

may also pose a risk, as the price of the contract that the arbitrageur buys may change before he 

has time to deliver it. If the arbitrage increase, an arbitrageur would normally increase his 

positions, demanding more capital and potentially leading to more losses. An implication of this 

is that, in the short run it may look to a fund investor that the fund manager trying to exploit an 

arbitrage is losing money and, hence, they may conclude that the fund manager is not as competent 

as previously believed. This may urge the investors to withdraw money from the fund, hindering 

the manager from exploiting arbitrage opportunities. I.e., arbitrageurs may become the most 

constrained when they have the best arbitrage opportunities in front of them, which could further 

make them more reluctant from taking on arbitrages in the first place.  

The link to our study is that mispriced sin stocks need arbitrage capital in order to align the price 

with the fundamental value. If there is a significant discrepancy between a sin stock’s price and 

its fundamental value, then fund managers that are not constrained by social policies and want to 

exploit this arbitrage may not be able to due to the reasons brought up by Shleifer and Vishny 

(1997). So, fund managers can’t exploit the arbitrage, and investors in their funds are withdrawing 

money from their funds, making the managers reluctant to exploit the sin stock arbitrage. Thus, 

the reasoning goes that sin stocks remain mispriced instead of having the mispricing corrected 

through arbitrage. Consequently, in the long run it follows that sin stocks will outperform other 

stocks in terms of return given limited arbitrage capital.  

Moreover, as long as an arbitrageur is compensated for taking on volatility by a proportionally 

higher alpha, he should be indifferent between in which markets he is exploiting arbitrages. 

However, if high volatility in a market is not compensated by an increase in alpha, then the 
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arbitrageur avoids that market. In an industry that is perceived to be underpriced, for example a 

sin industry, fundamental risk usually constitutes a substantial part of volatility. If fundamental 

risk is a large part of volatility, then it is less likely that alpha will increase in proportion to total 

volatility. Hence, exploiting arbitrage in a sin industry may be less attractive for this reason as 

well, leaving sin stocks mispriced. Overall, when sin stocks are consistently underpriced, they 

offer excess return in the long run through higher yields in relation to how they are priced.  

 

2.2.6. Market Timing and Capital Structure 

Baker and Wurgler (2002) study the “equity market timing” effect, i.e. the timing by firms to try 

to optimize equity issuance so that they raise the greatest amount of money possible. Logic goes 

that firms try to raise equity when their market-to-book ratios are high and to repurchase shares 

when their market-to-book ratios are low. Hence, they study the leverage of firms. In their 

regression analyses they use certain control variables for leverage, and we adopt some of them 

into our analysis of sin stocks’ capital structure. Specifically, we adopt asset tangibility, 

profitability, and firm size as controls. Asset tangibility may be important for capital structure as 

tangible assets can be used as collateral when using debt financing. We would therefore expect a 

positive relationship between asset tangibility and leverage. Profitability may be an indicator of 

capital structure as high profitability means better ability to raise capital internally. Finally, size 

may explain leverage level as larger firms may be less likely to enter into financial distress and 

we would therefore expect larger firms to use more leverage. Baker and Wurgler are in turn 

inspired by Rajan and Zingales (1995). 

 

2.2.7. A Simple Model of Capital Market Equilibrium with Incomplete Information  

Merton (1987) points out that when a large group of investors are unaware of or ignore certain 

stocks, say for example sin stocks, they can become undervalued. While this implies initial low 

returns, subsequently those stocks will, ceteris-paribus, have high returns relative to non-ignored 

stocks. A low valuation implies a high dividend/price ratio, hence higher returns. The model's 

main assumptions are that it exists limited arbitrage capital in the market and that the neglect of 

the stocks are relatively stable. Without limited arbitrage capital, these mispricings would be 

arbitraged until the prices reflected a correct valuation. And under the assumption that the level 

of neglect is unstable it is not possible to infer whether the stock performance is due to change in 

demand and new price level or due to undervaluation.  
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The theory presents a two-period model in which a market equilibrium for asset prices is reached 

in a setting where most, if not all, investors know only about a subset of securities. Merton also 

shows that by extending his theory with the work of Arbel, Carvell and Strebel (1983) it will also 

hold in a setting where certain stocks are neglected by investors. Neglected stocks are defined as 

stocks with smaller investor base and those followed by relatively few analysts. This is consistent 

with Merton’s model in that less investors know about the stock.(Merton 1987. p.490) 

Interestingly, the works also find a strong negative relationship between institutional ownership 

and stock returns. 

In our setting this is relevant since institutional investors may be constrained from investing in 

sin stocks due to social norms. The effects of this investor behavior are captured in the model 

because the constrained investors act in the same way they would if they did not know about the 

stocks. (Merton 1987, p.501) 

The model is shown to hold in a setting with no restriction on short selling, no taxes and no 

presence of transaction costs. Furthermore, initial wealth sufficiently dispersed and the number 

of investors big enough for each investor to act as a price taker. It is assumed that the companies’ 

end-of-period cash flows depend on the company’s physical investment, each company’s unique 

production technology parameters and a common economic random variable factor Y. In this 

setting each company's equilibrium return per invested dollar should be the end of period cash 

flow divided by the equilibrium value of the firm. (Merton 1987, p 487). 

Apart from the companies there also exist a risk-free asset and an asset which consist of the risk-

free asset and a forward contract with cash settlements on the observed factor index Y. The return 

on each firm can be written as E[equilibrium return]+equilibrium[Y(forward contract)]. 

Investors are assumed to be risk averse with the risk-return preference, for each investor j, as 

specified below. These investors are assumed to be applying a mean-variance criterion to their 

end-of-period wealth to optimize their portfolios. 

𝑈𝑗 = 𝐸[�̃�𝑗𝑊𝑗] −
𝛿𝑗

2𝑊𝑗
𝑉𝑎𝑟[�̃�𝑗𝑊𝑗],                                    (1) 

Source: Equation 4, Merton 1987, page 487 

In addition to each investor’s initial wealth the investors are endowed with information sets. All 

investors are assumed to know the return on the risk-free asset, the expected return on the forward 

contract and the variance of the forward contract. They are also assumed to understand the basic 
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structure of securities’ returns. However, the parameter values of the structure will not necessarily 

be known for all stocks by all investors.  The investors are said to be informed of a security when 

he or she knows about all the security’s parameter values. Additionally, all informed investors are 

assumed to agree on these values.  

This leads to the key assumption in the model. Investors will optimize their utility though their 

portfolios with mean-variance criterion but only with the stocks which they are informed about. 

(Merton 1987, p.488) Merton argues that this assumption is motivated by the fact that investors' 

portfolios generally consist of a very low and suboptimal number of stocks. While there are other 

factors that could contribute to this behavior, such as taxes, market segmentation et cetera, this 

behavior can be explained by a variety of underlying structural assumptions and can thus still be 

explained in a theoretical equilibrium-pricing theory. 

Merton discusses information cost structures that could lead to this behavior. Firstly, there’s the 

cost of gathering and processing data. This information is often sourced from the firms themselves 

and are usually of the type that are needed by the management. Thus, the cost of gathering this 

information should not be sufficiently substantial to explain this behavior. However, the cost of 

transmitting this data to investors can be quite large. Especially when you want to make new 

investors aware of the firm or get the investors to use the information efficiently. In the paper, it 

is argued that the extensive literature on the principal-agent problem and signaling models are 

proof of these costs. Additionally, there are also cost related to the investors gathering and 

processing of information. For information to be conveyed it is not enough with a transmitter, you 

also need a receiver. Analogously, the investors need to dedicate time and money if they are going 

to start following a new firm. If these set up costs are large enough; investors are likely to only 

follow a small number of firms. With these set up cost being sunk cost for investors who are 

already following a company it is likely that the information sets will differ in-between current 

shareholders and other investors. It should also be mentioned that there are other sources of 

information such as advisory services, brokerage houses and professional portfolio managers. 

However, the same arguments hold for related costs that arise to set up an efficient information 

flow for these actors.  
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The investors are now faced with the following constrained optimization for their portfolio 

weights; 

Max
{𝑏𝑗,𝑤𝑗}

[�̅�𝑗 −
𝛿𝑗

2
𝑉𝑎𝑟(�̃�𝑗) − ∑

𝑛
1

𝜆𝑘
𝑗

𝑤𝑘
𝑗
],                                  (2) 

Source: Equation 7, Merton 1987, page 491 

Where λ represents if the investor can invest in in stock k. Should the investor be informed about 

stock k, and not constrained from investing in the stock, the parameter will equal 0. Otherwise, 

the parameter will equal 1. Optimizing under these assumptions will lead to a lower expected 

return in relation to variance compared to if the investor can invest in all stocks. 

With the proof of investors’ optimization, Merton show that the market values of each firm will 

be lower for all firms with neglect by investors or incomplete information. The individual investor 

demand of each stock is aggregated. The paper shows that with fixed aggregate economy 

variables, i.e. return, risk aversion, joint-factor coefficient and national wealth, the equilibrium 

valuation will always be lower for companies with incomplete information or smaller investor 

base. Consequently, with lower valuations, it follows that expected returns will be higher on the 

firms with incomplete information or smaller investor bases. This proof is rather lengthy and will 

not be shown in this paper. It can be found on page 491-497 in Merton’s paper if it is of interest 

to any reader. 

 

2.2.8. Portfolio returns  

To determine if a long-short portfolio in sin stocks and comparable stocks offer significant risk 

adjusted alpha we need an asset pricing model to benchmark against. In this paper we will use the 

standard CAPM supplemented by the Fama-French three factor model, adjusting for high-minus-

low, small-minus-big, and the Carhart Momentum. 
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2.2.9. The Capital Asset Pricing Model 

The historically most used asset pricing model is the “Capital Asset Pricing Model” (CAPM). 

The model is based on a single-index model. Many different iterations of the CAPM model has 

been conceived since its first appearance. However, the standard version of CAPM is considered 

to be the one developed by Sharpe (1964), Lintner (1965) and Mossin (1966), commonly referred 

to as the Sharpe-Lintner-Mossin form. While this model would yield a perfect pricing model for 

the capital market if all assumptions held, many of the assumptions are unrealistic. Furthermore, 

the CAPM has been showed to fail in empirical test on real world data. Nonetheless, it is a good 

starting point which the following models will improve upon.  

The expected return of the CAPM is defined as follows:  

�̅�𝑖 = 𝑟𝑓 + 𝛽𝑖(�̅�𝑚 − �̅�𝑓) + 휀𝑖 ,                                              (3) 

𝑤ℎ𝑒𝑟𝑒, 

�̅�𝑖      𝑖𝑠 𝑡ℎ𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖  

�̅�𝑓      𝑖𝑠 𝑡ℎ𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛  

�̅�𝑚     𝑖𝑠 𝑡ℎ𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑒𝑞𝑢𝑖𝑡𝑦 𝑚𝑎𝑟𝑘𝑒𝑡 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 

Inspecting the formula, one can see that the only security unique variable is the beta, also known 

as the systematic risk. This represent the security’s return covariance with the general market.  

Most important underlying assumptions of the CAPM which make it unrealistic: 

 Infinite borrowing and lending at the risk-free rate; this is highly unrealistic in a real-world setting. 

While it is realistic that investors can lend at the risk-free rate, most investors cannot lend at all, 

and especially not an unlimited amount, at the risk-free rate.  

 Unlimited short sales; again, most investors cannot take positions in short sales. Some investors 

can, but it is unrealistic to assume unlimited amounts.  

 No personal taxes; The CAPM could be modified to accommodate equal taxes for all investors. 

However, that is not the case and the equilibrium would not hold with different taxes on different 

individuals or with different taxes on dividends and capital gains.  

 Heterogeneous expectations; the model assumes that all investors have reached a consensus in 

expectations and have the same information. Without this assumption the determination of an 

equilibrium pricing becomes very hard to reach.  
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 No non-marketable assets; the model assumes that all assets are marketable, without this 

assumption an optimization of the portfolio is not possible. However, in a real-world setting there 

exist many non-marketable assets.  

 Non-price taking behavior; all individuals are assumed to be price takers. In other words, no single 

investor can affect the prices of assets by buying or selling an asset. 

 Single-period horizon; all investors are assumed to only take positions in single period horizons, 

which is obviously not true. 

The model would have been a useful starting point for our model if we were inspecting expected 

returns of stock. In this thesis we are interested in evaluating past performance and thus we will 

look at an extension of this model below. The same assumptions as presented above will still 

apply. 

  

Alternative CAPM-version  

A more suitable alternative is the CAPM time series model developed by Black, Jensen and 

Scholes in 1972. This model captures the excess return and allows us to estimate the intercept 

know as Jensen’s alpha to capture any abnormal return. The model is defined as follows: 

𝑟𝑖 − 𝑟𝑓 = 𝛼𝑖 + 𝛽𝑖(𝑟𝑚 − 𝑟𝑓) + 휀𝑖  ,                                                 (4) 

𝑤ℎ𝑒𝑟𝑒, 

𝑟𝑖      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖  

𝑟𝑓      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛, 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 𝑡ℎ𝑒 𝑜𝑛𝑒-𝑚𝑜𝑛𝑡ℎ 𝑇𝑟𝑒𝑠𝑢𝑟𝑦 𝑏𝑖𝑙𝑙 𝑟𝑎𝑡𝑒  

𝛼𝑖       𝑖𝑠 𝑡ℎ𝑒 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝑎𝑙𝑝ℎ𝑎 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 

𝑟𝑚     𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑒𝑞𝑢𝑖𝑡𝑦 𝑚𝑎𝑟𝑘𝑒𝑡 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 

 

While this model produces adequate estimates when comparing performance of single stocks, 

recent literature has questioned if it is appropriate to benchmark against in strategies who allow 

for assets not included in the single market index. In such a setting it becomes problematic to infer 

if the over- or underperformance is due to the underlying strategy or due to selections of assets 

not included in the index.2 

                                                      
2 See Elton et al. (2003) p.645 for illustration of this problem. 
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2.2.10. The Fama-French Factor Model  

The asset pricing model published by Fama and French in 1993 was an improvement on regular 

CAPM which had been showed to have low explanatory power of expected returns. They studied 

common risk factors in stocks and tested if those shared risks capture the cross-section of average 

returns. The study looked at equity benchmark factors, also known as the market portfolio of 

CAPM, but also added factors based on other constructed portfolios. Those relevant to stocks are 

“SML” and “HML”. The former is an abbreviation of “Small minus big”. This factor represents 

a portfolio constructed by taking a long position in the 3 portfolios consisting of small companies 

and a short position in 3 portfolios based with big companies. 

SMB = 1/3 (Small Value + Small Neutral + Small Growth) - 1/3 (Big Value + Big Neutral + Big 

Growth) 

The other factor, HML, is an abbreviation of “High minus low”. This factor portfolio is 

constructed in a similar way as SML but based on high versus low market-to-book ratios instead 

of size.  

HML = 1/2 (Small Value + Big Value) - 1/2 (Small Growth + Big Growth) 

This model is considered to better reflect the performance of a well-diversified portfolio and as 

such an improvement for the purpose of this paper. The model is defined as follows:  

𝑟𝑖𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽0,𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝛽2,𝑖𝑆𝑀𝐵𝑡 + 𝛽3,𝑖𝐻𝑀𝐿𝑡 + 휀𝑖,𝑡,              (5) 

𝑤ℎ𝑒𝑟𝑒, 

𝑟𝑖,𝑡      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

𝑟𝑓,𝑡      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛, 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 𝑡ℎ𝑒 𝑜𝑛𝑒-𝑚𝑜𝑛𝑡ℎ 𝑇𝑟𝑒𝑠𝑢𝑟𝑦 𝑏𝑖𝑙𝑙 𝑟𝑎𝑡𝑒  

𝛼𝑖,𝑡       𝑖𝑠 𝑡ℎ𝑒 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝑎𝑙𝑝ℎ𝑎 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 

𝑟𝑚,𝑡     𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑒𝑞𝑢𝑖𝑡𝑦 𝑚𝑎𝑟𝑘𝑒𝑡 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 

𝑆𝑀𝐵𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑚𝑎𝑙𝑙 𝑠𝑡𝑜𝑐𝑘𝑠 𝑚𝑖𝑛𝑢𝑠 𝑏𝑖𝑔 𝑠𝑡𝑜𝑐𝑘𝑠  

𝐻𝑀𝐿𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 ℎ𝑖𝑔ℎ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑏𝑜𝑜𝑘-𝑡𝑜-𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒𝑠 𝑚𝑖𝑛𝑢𝑠 𝑙𝑜𝑤 𝑠𝑡𝑜𝑐𝑘𝑠 
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2.2.11. The Carhart 4-factor Model  

In 1997 Carhart published an extension on the Fama-French factoring model. The model 

reconciles the previous model with the momentum abnormality present in markets. Momentum 

was first observed by Jegadeesh and Titman in 1993. Momentum is defined as the tendency of 

high returns to be followed by high returns in following period and vice versa. Carhart constructed 

a model built on an equal weighted portfolio long in the 30th highest percentile and short the 30th 

lowest percentile of firms ranked after returns during the last 12 months. This model has been 

found to be an improvement on both the CAPM and the Fama-French factoring model in terms 

of estimation errors. While there is some academic discussion regarding these factors' theoretical 

foundation, for the purpose of this paper we remain agnostic to why these models explain returns. 

Thus, our final benchmark model is defined as: 

𝑟𝑖𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽1,𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝛽2,𝑖𝑆𝑀𝐵𝑡 + 𝛽3,𝑖𝐻𝑀𝐿𝑡 + 𝛽4,𝑡𝑀𝑂𝑀𝑡 + 휀𝑖,𝑡, (6) 

𝑤ℎ𝑒𝑟𝑒, 

𝑟𝑖,𝑡      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

𝑟𝑓,𝑡      𝑖𝑠 𝑡ℎ𝑒 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛, 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 𝑡ℎ𝑒 𝑜𝑛𝑒-𝑚𝑜𝑛𝑡ℎ 𝑇𝑟𝑒𝑠𝑢𝑟𝑦 𝑏𝑖𝑙𝑙 𝑟𝑎𝑡𝑒  

𝛼𝑖,𝑡       𝑖𝑠 𝑡ℎ𝑒 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝑎𝑙𝑝ℎ𝑎 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 

𝑟𝑚,𝑡     𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑒𝑞𝑢𝑖𝑡𝑦 𝑚𝑎𝑟𝑘𝑒𝑡 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 

𝑆𝑀𝐵𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑚𝑎𝑙𝑙 𝑠𝑡𝑜𝑐𝑘𝑠 𝑚𝑖𝑛𝑢𝑠 𝑏𝑖𝑔 𝑠𝑡𝑜𝑐𝑘𝑠  

𝐻𝑀𝐿𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 ℎ𝑖𝑔ℎ  𝑏𝑜𝑜𝑘-𝑡𝑜-𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒𝑠 𝑚𝑖𝑛𝑢𝑠 𝑙𝑜𝑤 𝑠𝑡𝑜𝑐𝑘𝑠 

𝑀𝑂𝑀𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠 𝑚𝑜𝑛𝑡ℎ𝑠 30% 𝑤𝑖𝑛𝑛𝑒𝑟 𝑎𝑛𝑑 𝑙𝑜𝑠𝑒𝑟𝑠 
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2.3. Hypothesis formulations 

We argue above that sin stocks are subject to social norms that pressure institutional investors to 

avoid them. Moreover, many sell side analysts cater to institutions, providing them with financial 

estimates. This leads us to formulate our first two hypotheses: 

1. Sin stocks are neglected and therefore held to a lesser extent by institutional investors.  

2. If sin stocks are neglected, we should see relatively few analysts following and producing 

financial estimates of them. 

We challenge these hypotheses by testing institutional ownership and the number of estimates 

produced for sin stocks and comparable stocks. Furthermore, the shunning of sin stocks, in 

combination with our theoretical framework, encourages us to believe that sin stocks are 

undervalued compared to other stocks. This bring us to our third, fourth and fifth hypotheses:  

3. We expect returns on sin stocks to be higher relative similar non-shunned companies. 

4. We hypothesize that the cross-sectional return of sin stocks in excess of the risk-free rate should 

be abnormally high. 

5. In relation to the higher returns of sin stocks we should also see lower valuations.  

We challenge the third hypothesis by testing a trading strategy involving long positions in sin 

stocks and short positions in comparable stocks in search for a significant alpha. The fourth 

hypothesis is challenged by testing the return of sin stocks and other stocks in excess of the risk-

free rate in order to identify abnormal returns. We challenge the fifth hypothesis by comparing 

valuation ratios for sin stocks and comparable stocks. Finally, if sin stocks experience less demand 

for their equity, equity financing ought to be relatively expensive for them. This leads us to our 

sixth hypothesis: 

6. We should see that sin stocks have a higher degree of debt financing than other stocks. 

We challenge this hypothesis by comparing the financing decisions of sin stocks and other 

comparable stocks. Moving on, we explain the method we use to test our hypotheses.  
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3. Method  

Our paper is heavily influenced by The Price of Sin by Hong and Kacperczyk (2006). As such, 

our method does in large parts imitate theirs. Our process is as follows: firstly, we identify the sin 

stocks in our sample and their respective comparables. Secondly, we analyze the amount of 

institutional ownership in the sin stocks versus their comparables. Once the ownership structure 

is in place, the number of analysts following the number of sin stocks are analyzed to gain a better 

understanding of the existence of neglect of sin stocks both in terms of ownership and information 

availability. Following those tests are the tests to determine whether this results in an executable 

portfolio strategy using long and short positions. Finally, the paper examines if these results differ 

across time and if the result are reflected in the valuations of sin stocks and if those companies as 

a result exhibit a higher degree of financing through debt.  

 

3.1. Identifying Sin Stocks and Our Sample 

In the introduction we talked about how some of the world’s largest asset managers offer products 

to their customers that exclude certain stocks. For example, Blackrock gave the example of a 

religious institution wanting to exclude all alcohol, weapon, tobacco and gambling stocks. We 

now turn to how we identify and select the sin stocks that constitute our sample. Hence, we are in 

a way isolating the stocks that asset managers would isolate for their products that they deem 

sustainable.  

In identifying sin stocks, we first must define what a sin stock is. Traditionally, three industries 

have been considered vice or sin industries; alcohol, gaming and tobacco. Excessively consumed 

and used, these products and services can have major negative impact on individuals and societies. 

By avoiding investing in them, one can maybe also avoid contributing to the negative effects of 

these products and services. Our study will focus on the US. We will use US sin stocks and 

analyze the way that people and institutions invest in them to examine how social norms affect 

financial markets.  

Alcohol is considered a vice because of its addictive properties and the negative effect it can have 

on peoples’ lives and societies. A way for people to become intoxicated and a long-time natural 

component of parties, alcohol has long been known for its negative side effects. Costs are for 

example related to losses in workplace productivity. Combined, the effects of alcohol cause many 

to deem alcohol stocks sinful and avoid investing in them for that reason.  
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Gaming has like alcohol long been considered a sinful industry. Accused of having corrupting 

properties and often being related to criminal activity, gaming is heavily regulated in most 

societies. Amongst others, there are criminal costs and productivity loss costs related to excessive 

gaming. In all, the effect gaming can have on people and society, in terms of health costs, costs 

related to criminality, decrease in workplace productivity and potential tax loss, lead many to 

deem gaming stocks sinful and they therefore avoid investing in them.  

The last of the three industries usually defined as sinful is tobacco. Tobacco is a special case since 

it wasn’t considered harmful for a long time. Introduced to European settlers in America by the 

Native Americans, tobacco was thought to have health benefits and to be an effective medicine. 

From 1930, articles started appearing about the potential bad effects of smoking. By the 1960’s, 

it had become broadly recognized that smoking tobacco was causally related to lung cancer. 

Hence, the tobacco industry was deemed sinful and investing in it considered morally more 

difficult to defend.  

There are other industries that could also be defined as sinful. Guns, for example, is by many 

regarded as a sin industry for its obvious potential negative effects. In America, however, guns 

remain a dividing issue. We will not consider guns a sin industry in this study. Another industry 

sometimes included in the sin family is the sex industry. There are, however, not that many 

publicly traded companies with extensive operations in the sex industry, so we exclude the sex 

industry from our study. Excluding them is not likely to significantly affect our study.  

Besides sin stocks, we need stocks from the entire universe of stocks to compare with in our 

analysis. We use the Fama-French industry classification to group our full sample of sin and other 

stocks into industries. Specifically, we use their list of 48 industries where companies are grouped 

into industries based on their Standard Industrial Classification (SIC) code. Beer and alcohol 

stocks have SIC codes ranging from 2100-2199 and belong to industry 4, titled “Beer”, in the 

Fama-French industries. Tobacco stocks have SIC codes ranging from 2080-2085 and belong to 

industry 5, titled “Smoke”. The Fama-French classification does not define gaming as a separate 

industry but keeps those stocks in the hotel or the entertainment industry. To separate the gaming 

stocks from those industries we must make use of the North American Industry Classification 

System (NAICS). Gaming stocks are those with NAICS codes of 7132, 71312, 713210, 71329, 

713290, 72112 and 721120. Moreover, since companies may have segments that are operating in 

one of the sin industries, we also take advantage of the Compustat Segments database to identify 

these companies. In line with Hong and Kacperczyk, we define a stock as a sin stock if any of its 

segments are operating under any of the SIC codes or NAICS codes stated above. The segments 
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data stretch back to 1985. If a company was listed before 1985 and defined as a sin stock by the 

segments data after 1985, we classify it as a sin stock before 1985 as well. All in line with Hong 

and Kacperczyk (2006). This segment screening for sin stocks is very important as many 

companies operate in many different industries. This means that our full sample of sin stocks 

come from the primary SIC and NAICS classifications and from the Compustat Segments 

database. As we download company data from Compustat and CRSP to build variables, we also 

download SIC code data. We use the SIC and NAICS codes and the segments data to divide the 

companies into industries and to create an industry variable.  

We collect data mainly from the CRSP and Compustat databases. We also use the Thomson-

Reuters 13F Database and Classification of Institutional Investors (previously known as CDA 

Spectrum) database to extract data on institutional ownership structure. The data on analyst 

coverage comes from Institutional Brokers Estimates Systems database (I/B/E/S). We only keep 

firm observations that have the required data for the analysis in both CRSP and Compustat. 

Furthermore, in accordance with other studies we only use firms with share code 10 or 11 in 

CRSP. Securities with share code 10 or 11 are ordinary common shares that have not been or need 

not be further defined. We also exclude firms operating in the financial services industry, i.e. 

stocks with a SIC code starting with 6. For each analysis that we conduct, we trim the data further 

by removing missing values to fit the specific analysis we are conducting. We also do some 

changes to some variables. For example, when we analyze institutional ownership, we had some 

observations with institutional ownership above 100%. This is mathematically impossible but can 

be due to timing differences in different institutions reporting date about their ownership, causing 

a mismatch. Here, we change those values with ownership above 100% to 100% due to the 

conclusion that for this to happen the institutional ownership must already be considerably high.  

We download the data for the period 1980 to 2017. This period covers a large part of the Hong 

and Kacperczyk study. Their study ends in 2006 while ours also include the years from 2006 to 

2017. This newer data will provide insights into whether the effects of social norms identified by 

Hong and Kacperczyk can be found also later, after major events such as the 2007-2008 financial 

crisis.  

In total for our sample period, we have 155 sin stocks of which 22 are tobacco stocks, 57 are 

alcohol stocks, and 76 are gaming stocks. Some stocks are active and in our sample during the 

entire sample period. Others are only part of the sample period for shorter periods, the reasons 

may be that firms go bankrupt, liquidate, or are acquired. Stocks may also move into or out of the 

sin stock category depending on if they become active or inactive in sinful industries. The 
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numbers can be seen in table 1. The full sample of sin stocks and corresponding years are listed 

in Appendix 4.A. 

Table 1 

 

 

We also calculate industry betas for our 49 industries. We download the value weighted return 

data on the 48 industries from the Kenneth French online data library (plus industry 49, Gaming, 

created from CRSP data). The betas are calculated over the period 1980-2017 and can be seen in 

table 2. We note that our sin industries, titled Beer, Smoke and Gaming, have betas of 0.64, 0.62, 

and 1.29, respectively. We can conclude that the beer and smoke industries have betas 

significantly lower than 1. Among the 49 industries, only food, gold and utilities have lower betas. 

This indicates that beer and smoke are industries that are affected less by movements in the market 

as a whole than most other industries. It shows that demand for beer and smoke is inelastic or 

fairly stable, even if the market moves up or down. People will demand alcohol and smoke even 

if (or maybe sometimes because) the general market trend is negative. Gaming has a higher beta, 

at 1.29. Apparently, demand for gaming products or services are relatively elastic or price 

sensitive. An interpretation may be that, in worse economic times, gaming is something that 

people tend to spend less money on. Of our industries and in our time period, only steel, 

computers, and computer chips have higher betas than gaming.  

If we compare to the betas of Hong and Kacperczyk, who estimated their betas on the period 

1926-2006, we see that the beta for beer has gone down from 0.94 while that of smoke is the 

same. The beta for gaming has increased, from 1.12 to 1.29. We now turn to describe the data and 

different variables used in the different tests.  

 

  

  Total Tobacco Alcohol Gaming  

Sin Stocks  155 22 57 76 
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Table 2 

              

  Industry market betas: 1980 - 2017         

              

              

  Industry Beta   Industry Beta   

              

              

  Agriculture 0.80   Guns 0.70   

  Food 0.60   Gold 0.57   

  Soda 0.74   Mines 1.13   

  Beer 0.64   Coal 1.15   

  Smoke 0.62   Oil 0.79   

  Toys 1.07   Utilities 0.44   

  Fun 1.27   Telecommunication 0.86   

  Books 1.04   Personal services 1.00   

  Household 0.72   Business services 1.28   

  Clothes 1.03   Computers 1.30   

  Healthcare 0.92   Chips 1.42   

  Medical equipment 0.87   Laboratory equipment 1.29   

  Drugs 0.74   Paper 0.95   

  Chemicals 1.06   Boxes 0.96   

  Rubber 1.04   Transport 0.99   

  Textiles 1.14   Wholesalers 0.97   

  Building materials 1.15   Retailers 0.96   

  Construction 1.26   Meals 0.85   

  Steel 1.41   Banks 1.05   

  Fabricated products 1.07   Insurance 0.91   

  Machinery 1.25   Real estate 1.12   

  Electrical equipment 1.23   Financials 1.28   

  Autos 1.21   Other 1.12   

  Aero 1.05   Gaming 1.29   

  Ships 1.09         
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3.2. Institutional Ownership in Sin Stocks 

As outlined in the theoretical framework, one reason why sin stocks should be undervalued 

compared other stocks is that they are held to a lesser extent by institutional investors. Institutions 

own large portions of the stock market; about 80% of the S&P 500 equity market cap is held by 

institutions in 2017 (McGrath 2017). In our sample the number is approximately 70% and can be 

seen in diagram 2 below. This means that if institutional investors avoid certain types of stocks, 

demand for these stocks can go down significantly. According to Merton’s model, when demand 

goes down, risk is shared less optimally, and prices go down. Hence, demand and prices for the 

shunned stocks are then lower than what is justified by the fundamental values of these stocks. 

This, in turn, implies higher expected return as the dividend-to-price ratio is higher. Furthermore, 

as Merton reasons in his model, due to the suboptimal or limited risk sharing, the CAPM does no 

longer hold; not only market beta matters for stock prices but also idiosyncratic risk 

.  

Diagram 2. Institutional Ownership in Our Sample 

Source: Thomson-Reuters 13F Database 

The dependent variable is IOit and is defined as the fraction of shares of stock i held by institutions 

at the end of year t. The institutional investors are categorized into five type in our sample; banks, 

insurance companies, mutual funds, independent investment advisors (including hedge funds), 

and others (including universities and pension funds). Data on institutional ownership comes from 

the Thomson-Reuters 13F Database. The number of shares held by these five types of institutions 

are summed and divided by the number of shares outstanding at the end of year t.  
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The first independent variable is LOGSIZEit, which is defined as the natural logarithm of firm i's 

market capitalization at the end of year t. Market capitalization is calculated as price times shares 

outstanding. Market cap data is collected from Compustat. We control for the size of a company 

as larger companies tend to have more institutional ownership. We don’t want size to interfere 

with the potential sin stock effect.  

The second independent variable is LOGMBit, defined as the natural logarithm of firm i's market 

capitalization divided by its book value at the end of year t. Data on book value is withdrawn from 

Compustat. We control for the market-to-book ratio to avoid letting it affect the impact that being 

a sin stock has.  

STDit is also an independent variable. It is defined as the standard deviation of daily returns of 

stock i during year t. Daily, simple, raw returns are collected from CRSP. As argued by Del 

Guercio (1995), this variable may have explanatory power as institutions may tend to invest in 

stable stocks with lower volatility. Hence, we want to control for this potential effect so that it 

does not interfere with the sin stock effect.  

Also believed to have explanatory power for the level of institutional ownership is BETAit. Since 

industry betas may influence how institutions invest, we include it as a control variable. It is 

defined as the beta of firm i's industry at the end of year t. Data on monthly value weighted 

industry returns for the 48 industries are collected from Kenneth French’s database and standard 

deviations are calculated on a 36-month rolling basis. Additionally, we create a value-weighted 

industry index for gaming stocks by extracting pricing data on stocks with related NAICS codes 

to determine the 49th industry beta.  

The next independent variable is PRINVit and it is defined as the inverse of firm i's share price at 

the end of year t. We control for price as a lower price may imply higher liquidity. Liquid assets 

are sought after by institutions and may therefore influence demand for that stock, as argued by 

Metrick and Gompers (2001). Hence, we want to control for this effect.  

We also add variable SINDUMit, which takes the value one if the stock is a sin stock and zero 

otherwise. The coefficient of interest is the one in front of SINDUMit. The coefficient of this 

variable will, whether significant and after controlling for other factors, tell us if sin stocks have 

a different ownership structure than other stocks.  

Furthermore, we add variables NASDit, which equals one if the company is listed on Nasdaq and 

zero otherwise, and SP500it, which equals one if the company is part of the S&P 500 index and 
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zero otherwise. In line with the argumentation of Del Guercio (1995) and Gompers and Metrick 

(2001), institutions may favor stocks that are large enough to be a part of the S&P 500, and 

therefore, we control for it.  

In all we are, testing the hypothesis that sin stocks are less held by institutional investors than 

other stocks. We do this while controlling for the size of company i, the standard deviation of 

firm i, the beta of the industry that firm i belong to, and the price of firm i.  

We have firm-year observations. We only keep an observation if there is a value for each variable 

for a specific firm, in a specific year. We also drop observations for which firms have a negative 

book value of equity, represented by the Compustat variable SEQ. Furthermore, our observations 

are nested within firms which are nested within industries. This means that we have three levels 

of data; time, firm and industry. In a few cases, firms have changed industry, meaning that firms 

are no longer nested within our industry clusters anymore. This leads to a problem when running 

a panel data regression with industry level clusters. To deal with this problem, we drop those 

firms that at some point changed industry. In total, we drop ten firms because of this, which we 

believe does not affect our results in a significant way as our sample is much larger. 

There may be several reasons why institutional investors stay away from sin stocks. In order to 

address the possibility that institutions avoid other stocks in the consumer industries and to 

increase the robustness of our results and to be more conservative in our estimation, we define 

comparable industries to our sin industries. These industries are also consumer industries like our 

sin stocks. Furthermore, these industries are often grouped together in broader industry 

classifications. The industries are food (industry code 2), soda (industry code 3), fun (industry 

code 7), and meals (industry code 43). We use these comparable industries to also run our 

regression using a control variable called GDUM. It is a dummy variable taking on the value one 

if stock i is either a sin stock or a comparable stock to our sin stocks. It is zero otherwise. Running 

the regression using this variable controls for potential consumer industry effects. 

We have observations of firms over several years, but the number of years differ per firm, meaning 

that we have unbalanced panel data. To examine if social norms pressure institutional investors 

to shun sin stocks, we run the following pooled regression with standard errors clustered at the 

industry level. 

𝐼𝑂𝑡 = 𝛼0 + 𝛼1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝜶𝟐𝑿𝒊𝒕 + 휀𝑖𝑡,   𝑖 = 1, . . . , 𝑁,                    (7) 
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When we run our regression, we cluster at the industry level to obtain our standard errors. This 

method deals with the issue that our error terms may be correlated within industries. The error 

terms may be correlated if, for example, an investor invests in more than one company within the 

same industry. For example, the investor may do this because she wants to diversify. With 

industry clusters, our standard errors are calculated conservatively. If our error terms are 

correlated within industries and we did not cluster at the industry level, it would mean that our 

standard errors are estimated to be smaller than they actually are. Smaller standard errors could 

mean that we calculate t-statistics that are too large which would yield misleading p-values. 

Hence, we would risk rejecting the null hypothesis when it really should not be rejected.  

The vector Xit contains the independent variables except for SINDUM. The coefficient of interest 

is α1. The null hypothesis is that α1 will be zero and that there is no difference between institutions’ 

willingness to invest in sin stocks and all other stocks. A significant α1 would imply that there is 

a difference and if it is also negative it means that institutions shun sin stocks. As a robustness 

test, we did the estimation using the Fama and MacBeth methodology with Newey-West standard 

errors and found similar results. Using Newey-West standard errors makes it possible to adjust 

for time-series autocorrelation. 
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3.3. Analyst Coverage 

Following the hypothesis that sin stocks are held to a lesser extent than other stocks, we also 

hypothesize that sin stocks are covered by fewer sell-side analysts. Analysts will provide earnings 

estimates and other estimates of a company, typically in relation to the company releasing 

financial information, at the end of its fiscal quarter or year. Investors like mutual funds and hedge 

funds, but also other institutional investors like insurance companies and pension funds, rely on 

analysts’ estimates to make investment decisions. If demand for sin stocks is lower than for other 

stocks, then it follows that they would need fewer analysts to cover them than other stocks. Using 

the Institutional Brokers Estimates Systems database (I/B/E/S) database, we gather data on how 

many analysts follow each company on a monthly basis for the period of 1980-2017. From the 

database, we use the variable “Number of earnings per share estimates” as a proxy for the number 

of analysts that follow each company; one estimate means one analyst covering that firm. We 

conduct this analysis on a yearly basis, meaning that we collect the number of estimates at the 

end of each year. Companies that are in our sample but do not appear in the I/B/E/S database are 

assumed to have no estimates for that year. 

Our dependent variable LOGCOVit is defined as the natural logarithm of 1 plus the number of 

analyst estimates. The addition of 1 is necessary to adjust for the possibility for values of zero. 

The other variables used in the tests are constructed identically to those described above in the 

section regarding institutional ownership, meaning that the only variable that changes is the 

dependent variable. Accordingly, the variables we use are LOGSIZE, LOGMB, STD, BETA, 

PRINV, NASD, and SP500. Hence, we again control for size, market-to-book ratio, standard 

deviation, beta, price, and stock market- and index belonging, in line with previous studies. 

SINDUM is the dummy variable capturing the effect of a stock being a sin stock.  

As in the institutional ownership analysis, we only keep firm-year observations where there is a 

value for each variable and those where missing values can be assumed to be zero. We also again 

drop those firms that have changed industry during the time period that we are conducting our 

analysis on to avoid the problem of not having firms nested within our industry clusters.  
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Again, we use a pooled regression with industry level clusters, obtaining conservatively 

calculated standard errors.  

𝐿𝑂𝐺𝐶𝑂𝑉𝑖𝑡 = 𝑏0 + 𝑏1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝒃𝟐𝑿𝒊𝒕 + ε𝑖𝑡,   𝑖 = 1, . . . , 𝑁,            (8) 

The vector Xit contains the independent variables except for SINDUM. The coefficient of interest 

is b1, as this will indicate whether sin stocks are less covered by analysts than other stocks. The 

null hypothesis is that b1 is zero, showing no difference between how analysts cover sin stocks 

and other stocks. A significant and negative b1 will indicate that sin stocks are less covered by 

analysts, in line with our reasoning.  

For the same reasons as in the institutional ownership analysis, we choose to cluster at the industry 

level. Errors may be correlated within industries and therefore clustering at the industry level 

allows us to estimate the standard errors conservatively, reducing the risk of rejecting the null 

when it really should not be rejected.  

Hong and Kacperczyk (2006) mention that an alternative explanation to why sin stocks attract 

fewer analysts is that they are mature companies that do not issue that much equity. Thus, they 

would need less analyst coverage for that reason. The authors run a test controlling for issuance 

of equity with no change in results.  

 

3.4. Creating a Long-Short Strategy  

As explained earlier Merton (1987) argues that if sin stocks are held to a lesser extent by 

institutions than other stocks, they should be undervalued compared to those other stocks. This is 

because there is a smaller demand for sin stocks, leading to them being cheaper than what their 

fundamental values imply.  

Furthermore, and as mentioned earlier, according to Berman (2002), sin stocks are often very 

conservative in their accounting, since they often are heavily scrutinized and confined by 

regulators. The conservative accounting contributes to them being undervalued compared to their 

fundamental value.  

If sin stocks are consistently mispriced in the market, then there may be arbitrage opportunities 

to take advantage of. As Shleifer and Vishny (1997) explains, executing an arbitrage strategy is 

sometimes not costless; it may in fact require a substantial amount of capital. This may be due to, 
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for example, timing differences between markets. If the mispricing is very large, then there may 

not be enough arbitrage capital to continuously correct the mispricing during the time period that 

we are analyzing. This would lead sin stocks to outperform comparables over the entire time 

period that we are analyzing by offering higher dividend-to-price ratios.  

To analyze whether sin stocks experience excess return compared to their comparables over the 

time period, and to see if there is enough arbitrage capital to correct the mispricing, we run a time-

series regression where the dependent variable is a long-to-short return strategy. The strategy 

involves going long one equal-weighted portfolio of all sin stocks and short one equal-weighted 

portfolio of all comparables in our sample. Again, the comparables belong to the industries food 

(industry 2), soda (industry code 3), fun (industry code 7), and meals (industry code 43). The 

dependent variable is named EXCOMPt (SINPt-COMPt) and represent the return of the equal-

weighted sin stock portfolio in month t minus the return of the equal-weighted portfolio of 

comparables in month t.  

We also define MKTPREMt as the return of the CRSP value-weighted portfolio of stocks minus 

the risk-free rate in month t. We extract this data from Kenneth French’s website where it is 

referred to as the market premium. It consists of all firms that are incorporated in the US, listed 

on either NYSE, AMEX or NASDAQ, has a share code of either 10 or 11, and exist in the CRSP 

database.  

𝐸𝑋𝐶𝑂𝑀𝑃𝑡 = 𝛼 + 𝛽𝑉𝑊𝑅𝐹𝑡 + 휀t,   𝑡 = 1, . . . , 𝑇,                             (9) 

Also extracted from Kenneth French’s database are the famous Fama-French factors SMBt, HMLt 

and Carhart’s factor MOMt. SMBt is the return of a portfolio that is long in small stocks and short 

in large stocks in month t. HMLt is the return of a portfolio that is long in high book-to-market 

stocks and short in low book-to-market stocks in month t. MOMt is the return of a portfolio that 

is long in stocks that had the highest returns the past year and short in stocks that had the lowest 

returns the past year, in month t. The full model looks as below: 

𝐸𝑋𝐶𝑂𝑀𝑃𝑡 = 𝛼 + 𝛽1𝑉𝑊𝑅𝐹𝑡 + 𝛽2𝑆𝑀𝐵𝑡 + 𝛽3𝐻𝑀𝐿𝑡 + 𝛽4𝑀𝑂𝑀𝑡 + 휀t,      (10) 

 𝑡 = 1, . . . , 𝑇                

We run several modifications of this regression using different combinations of our independent 

variables. We start with the basic CAPM model, having only the market premium as independent 

variable. We then add the Fama-French and Carhart factors one by one per regression until we 

reach the most extensive four-factor model. The regression is estimated over the time period 1980-
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2017 using a 36-month rolling window, moving forward one month at a time. We do this because 

the coefficients, or factor loadings, vary over time. We obtain alphas and coefficients for each 36-

month window estimation and average the time series values of them and their standard errors. 

We then compute t-statistics to determine if the alphas and the coefficients are significant, telling 

us if they have explanatory power for the long-short return strategy. We use the Newey-West 

method to calculate our coefficient standard errors.  

The alphas that we obtain are the abnormal returns on the long-short portfolio, indicating if sin 

stocks are mispriced in the market and if there is money to be made from taking advantage of that 

mispricing. If we find significant alphas, then it means that there is not enough arbitrage capital 

to adjust the mispricing continuously during the time period. If alphas are significant, the 

undervalued sin stocks have outperformed their comparables over the course of the entire time 

period.  

The null hypothesis is that alpha is zero. The alternative hypothesis, which if confirmed will be 

in line with our reasoning, is that alpha is significant and positive. A significant and positive alpha 

would imply that sin stocks are undervalued compared to their comparables. With a significant 

alpha, applying the long-short strategy in the model tested here, it would be possible to make 

money.  

In an effort to deepen our understanding of these results we conduct additional tests for 

subperiods. Specifically, we split our sample period into five-year periods to see if we can 

conclude that the neglect effect is stronger or weaker in any time period, for example around the 

2007-2009 financial crisis. Moreover, to deepen our understanding of these results even further 

and to challenge some of the critique against Hong and Kacperczyk (2006), we also conduct this 

test using a value-weighted version of our dependent variable EXCOMP. The critics argued that 

any potential alpha would be driven by small-cap stocks’ outperformance, and not by sin stocks. 

We try to see if this critique can be confirmed or refuted.  

 

3.5. Cross-Sectional  

To further analyze the effect of social norms on stock prices, we perform cross-sectional 

regressions, allowing us to explore whether sin stocks outperform other comparable stocks. As 

we have argued so far, lower demand, limited risk-sharing and limits to arbitrage should make sin 

stocks undervalued. This is another way in which we try to examine this reasoning. The dependent 
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variable here is EXMRETit. It is defined as the return of a specific stock i in month t, net of the 

risk-free rate in that month.  

The first independent variable we use is LOGSIZEit, which, as in the analysis for ownership and 

analyst coverage, is defined as the natural logarithm of firm i's market cap. However, now it is 

calculated on a monthly basis. Market cap is calculated as price times shares outstanding. Again, 

we use it to control for firm size. 

The next independent variable we use is BETAit, which is the industry beta that firm i belong to. 

It is time-varying and computed over the most recent 36 months before and including month t. 

The industry return data used to compute the betas is obtained from Kenneth French’s Data 

Library.  

We also regress on the independent variable TURNit. It is the average daily share turnover in stock 

i in month t. Daily share turnover is defined as the number of shares traded during the day divided 

by the number of shares outstanding. The value for TURNit is then the average of daily turnover 

during month t for company i. TURN is a measure of liquidity and is also used by Del Guercio 

(1995). A higher value for this variable implies that a stock is traded more frequently and is 

therefore more liquid.  

We also, again, define LOGMBit as the natural logarithm of the market-to-book ratio of stock i, 

but this time on a monthly basis. Book value is represented by the variable SEQ in COMPUSTAT.  

RETit is defined as the average of stock i's return over the most recent 12 months, including month 

t. We take after Del Guercio (1995) when using this control. It may help control for momentum 

effects.  

We also define BLEVit as the total debt over total debt and equity. Total debt is calculated as item 

9 plus item 34 in Compustat, which are Total long-term debt and Total debt in current liabilities, 

respectively. Equity is represented by item 216, Total stockholders’ equity, in Compustat. The 

formula for BLEVit is then (item 9 + item 34)/(item 9 + item 34 + item 216).  

The final independent variable included in this analysis is LOGAGEit. It is computed as the natural 

logarithm of the age of company i.  We define age as the number of years between the first 

available year of data in the CRSP or Compustat database for company i, until the year of month 

t.  



   

 

41 

 

All independent variables, except for SINDUM and GDUM, are lagged one year. We do this 

because we are trying to explain how the factors in one month can explain the return in the next 

month.  

We use the Fama and MacBeth (1973) method to estimate the regression. It is an analysis in two 

steps. First, we run cross-sectional regressions for each month. Second, the coefficients estimated 

in the first step are averaged over our entire time period of analysis. These averaged coefficients 

and their significance levels tell us if social norms affect the returns of sin stocks. We use Newey-

West corrected standard errors, and we use a lag of four as this is a general rule of thumb. We use 

the Newey-West estimator because the standard errors estimated from the Fama-MacBeth method 

do only adjust for potential autocorrelation on the cross-sectional level, and not on a time-series 

level. The Newey-West estimator allows us to do that.  

𝐸𝑋𝑀𝑅𝐸𝑇𝑖𝑡 = 𝑐0 + 𝑐1𝑆𝐼𝑁𝐷𝑈𝑀𝑡−1𝑐2𝑿𝒊𝒕−𝟏 + 휀𝑖𝑡,                          (11) 

𝑖 = 1, . . . , 𝑁, 𝑡 = 1, . . . , 𝑇                                     

The coefficient of interest is c1, indicating if sin stocks have an abnormal return performance. c2 

is the vector of coefficients on the independent variables, believed to explain EXMRETit. The null 

hypothesis is that c1 is zero. We believe that it will be significantly positive, showing that sin 

stocks outperform other stocks.  

 

3.6. Valuation Regression  

We also want to compare different valuation ratios for sin stocks and other stocks. If sin stocks 

are undervalued compared to other stocks, which would be in line with our reasoning, then the 

different valuation ratios should be lower for sin stocks compared to other stocks. The lower 

demand for sin stocks should according to our reasoning result in a discrepancy between the 

fundamental value of a sin company and its market value. This should also imply that sin stocks 

experience lower valuation ratios than other stocks, if other stocks are priced more efficiently.  
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The different valuation ratios that we use for the test and comparison are market-to-book, price-

to-earnings, and price-to-EBITDA (Earnings Before Interest, Tax, Depreciation and 

Amortization). We run the following regression to estimate the effect on valuation ratios of being 

a sin stock: 

𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛𝑖𝑡 = 𝑑0 + 𝑑1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝑑2𝑿𝒊𝒕 + 휀𝑖𝑡,                           (12) 

𝑖 = 1, . . . , 𝑁, 𝑡 = 1, . . . , 𝑇                                     

As in the cross-sectional return analysis, the regression is estimated using the Fama and MacBeth 

(1973) method. First, the regression is estimated on the cross-section, i.e. for each year in this 

case. The resulting coefficient estimates and their standard errors are then averaged across the 

entire time period in order to obtain the final coefficient estimates and their significance level.  

Valuationit is either of the valuation ratios that we use. The first valuation ratio to be a dependent 

variable is LOGMBit, which is defined as the natural logarithm of firm i's market-to-book value 

at the end of year t. Market cap is as per usual calculated as price times the number of shares 

outstanding, at the end of the year.  

We then look at price-to-earnings ratios. LOGPEit is defined as the natural logarithm of firm i's 

price-to-earnings ratio at the end of year t.  

Finally, we also run a version of the model when looking at the price-to-EBITDA ratio as the 

dependent variable. LOGPEBITDAit is the natural logarithm of firm i's price-to-EBITDA at the 

end of year t.  

Our first control variable is SINDUMit. As before, the variable is equal to one if firm i is a sin 

stock and equal to zero otherwise. The coefficient on SINDUMit will tell us if sin stocks have 

different valuations than other stocks.  

Vector Xit is our vector containing all the other control variables. We start with ROEit, return on 

equity. It is calculated as earnings during year t over book value of equity at the end of year t. We 

calculate earnings as income before extraordinary items available to common shareholders  

(item 237 in Compustat), plus deferred taxes from the income statement (item 50 in Compustat), 

plus investment tax credit (item 51 in Compustat).  

We then add RDSALESit as another control variable. We define it as the natural logarithm of firm 

i's research and development expenditures over the firm’s sales in year t. You find research and 

development expenditures under item 46 in Compustat, and you find firm sales under item 12 in 
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Compustat. We take after Hong, Kubik, and Stein (2008) when we include RDSALES as a control 

variable.  

The control variable RDMISSit is a dummy variable taking on the value one if firm i does not have 

a research and development value in year t, and zero otherwise. We are again inspired by Hong, 

Kubik, and Stein (2008) to include this control variable.  

The control variable SP500it is also a dummy variable that is equal to one if firm i is part of the 

S&P 500 index in year t.  

The coefficient of interest is d1. If significant, its direction will tell us if sin stocks’ valuation ratios 

are under- or overvalued compared to other stocks. The null hypothesis is that d1 is equal to zero. 

Given our reasoning, we believe that the alternative hypothesis will be true, namely that d1 will 

be significant and negative. If we find that the analysis holds the alternative hypothesis as true, 

then it means that sin stocks’ valuation ratios are lower compared to other comparable stocks. 

This result would be supported by our reasoning and theoretic foundation.  

 

3.7. Corporate Financing Decisions  

To expand our understanding of sin stocks and their discrepancies compared to other stocks, we 

also analyze their capital structure. Specifically, if sin stocks are undervalued compared to their 

fundamental value and other stocks, a logical measure for them to take would be to raise more 

debt capital than equity capital. If sin stocks are undervalued, raising equity capital becomes more 

expensive compared to what is should be if their equity was valued more in line with their 

fundamental value. Debt capital markets are usually less transparent than equity markets, meaning 

that it would be easier for sin stocks to raise capital there at a price and under conditions reflecting 

the true fundamental value of sin stocks better. Less transparency means that it is more difficult 

to trace debt investors. In all, the reasoning implies that sin stocks’ capital structure should be 

tilted towards a greater reliance on debt capital than equity capital, meaning higher leverage. 

We look at a few different indicators of corporate financing. First, we look at book leverage to 

the sum of book leverage and book value of equity. Second, we look at book leverage to the sum 

of book leverage and market cap of equity. We are also interested in comparing the cash holdings 

of sins tocks versus other stocks, and we therefore look at firms’ cash to total assets. Finally, we 

compare firms’ payout policies by first analyzing firms’ total payout and then splitting the total 

payout into share repurchases and dividends.  
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We run a pooled regression again, as in our ownership and coverage analysis. We have panel data 

with company as panel variable and year as time variable.  

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑖𝑡 = 𝑒0 + 𝑒1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝑒2𝑿𝒊𝒕 + 휀𝑖𝑡,                  (13) 

𝑖 = 1, . . . , 𝑁, 𝑡 = 1, . . . , 𝑇                             

                             

The model is inspired by Baker and Wurgler (2002), who in turn have been inspired by others 

that have analyzed capital structure in the corporate finance literature. We use a few different 

permutations of the model with different indicators of corporate financing decisions to examine 

in what way sin stocks potentially differ from other stocks. First, we look at book leverage with 

the dependent variable BLEVit. It is defined as total debt over the sum of total debt and equity for 

firm i in year t. Total debt and equity are computed with variables from Compustat, specifically 

as Total long-term debt (item 9) plus Total debt in current liabilities (item 34). Total equity data 

is received from Total stockholders’ equity (item 216). BLEVit then becomes (item 9 + item 

34)/(item 9 + item 34 + item216).  

Next, we define MLEVit as the market leverage of firm i in year t. It is computed as BLEVit, but 

total equity, represented by item 216, is replaced by firm i's market capitalization. We use a 

measure of the average of firm i's market capitalization over the course of the year, computed as 

the average of the highest closing price and the lowest closing price.  

Another financing decision which firms need to make regards cash. We use the variable CASHit 

to analyze whether sin stocks’ level of cash holdings differ from other firms. We compute CASHit 

as firm i's cash balance (item 1 in Compustat) over its total assets (item 6 in Compustat) at the 

beginning of year t.  

We also look at firm i's PAYOUTit in year t, which is computed as Purchase of common and 

preferred stock (item 115 in Compustat) minus Preferred stock reduction plus Dividends 

common/ordinary (item 21 in Compustat) over Net income (item 172 in Compustat). We calculate 

preferred stock reduction as the maximum value of zero and the difference between the previous 

year’s and the current year’s Preferred stock/Liquidating value (item 10 in Compustat). Hence, 

(item 115t – Max[ 0, item 10t-1 - item 10t ] + item 21t)/ item 172t.  
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We then look at dividend payout and share repurchase separately. First, DIVPAYit is firm i's 

dividend payout in year t. In technical terms, Dividends common/ordinary (item 21) over Net 

income (item 172). 

REPit is firm i's share repurchases (item 15 – preferred stock reduction) over net income (item 

172) in year t.  

We move on to look at the control variables that we use. As before, we use SINDUMit and GDUMit 

as control variables. SINDUMit is a dummy equal to one if a stock is a sin stock and zero otherwise. 

GDUMit is a dummy equal to one if a stock is a sin stock or a comparable stock as defined by us, 

and zero otherwise.  

Tobin’s Q is a popular measure used by many to try to determine if a company is under- or 

overvalued. It relates a stock’s market value to its assets’ replacement cost, or its total asset value, 

comparing its market value to its intrinsic value. If a firm has a Tobin’s Q of less than 1, it should 

indicate that it is undervalued. The opposite should be true for a firm with a Tobin’s Q above 1. 

We use it as a control variable and define TOBQit as firm i's market value of equity (price times 

shares outstanding in CRSP) plus Total assets (item 6 in Compustat) minus the book value of 

equity (item 60 + item 74 in Compustat), everything over Total assets (item 6) at the end of year 

t. We express TOBQit in percentage terms. Tobin’s Q is a measure of a firm’s potential under- or 

overvaluation. To ensure that a firm’s corporate financing decision is not driven by the firm being 

under- or overvalued, we involve Tobin’s Q as a control variable.  

We also use tangible assets’ share of total assets as a control variable. We compute TANGit as Net 

property, plant and equipment (item 8 in Compustat) over Total assets (item 6 in Compustat) for 

firm i in year t. We also express TANGit in percentage terms. Baker and Wurgler (2002) argues 

that asset tangibility may help explain firm leverage as tangible assets easily can be used as 

collateral when borrowing money. Hence, a high ratio of tangible assets to total assets may imply 

higher leverage and we want to control for this potential effect.  

Another control variable we use is profitability. The variable PROFITit is calculated as Earnings 

before interest, tax and depreciation (item 13 in Compustat) over Total assets (item 6) for firm i 

at the end of year t. Again, we express this variable in percentage terms. In line with Baker and 

Wurgler (2002), we view a firm’s profitability as a factor potentially affecting its capital structure. 

This is because higher profitability should be associated with a better availability to internal funds 

or ability to raise money from within. Therefore, profitability may be negatively correlated with 

the need to raise debt capital and use of leverage. We want to control for this effect.  
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The final control variable we use is LOGSALESit. It is defined as the natural logarithm of firm i's 

Net sales (item 12 in Compustat) in year t. Baker and Wurgler (2002) uses firm net sales as a 

proxy for firm size. They include it as an explanatory factor because larger firms may be less 

likely to enter into financial distress which would allow them to use more debt financing and 

higher leverage. Hence, we want to control for this.  

The coefficient of interest is e1, which will tell us if sin stocks differ in their financing decision. 

The null hypothesis is that it is zero whereas the alternative hypothesis is that it will be 

significantly greater than zero when the dependent variable is a measure of leverage. 

 

4. Sample and Descriptive Statistics  

In this section we present descriptive and summary statistics of our data. We present normal or 

time-series means and standard deviations for all the variables that we use in the different tests. 

Time-series means are calculated by taking the average of each variable on the cross-section, 

i.e. by time period, and then taking the mean of these averages over the entire sample period. 

The same method is used for standard deviations. These summary statistics provide us with 

knowledge of our data and important reference points, allowing us to determine if our data is 

reasonable or not.  

Table 3  

Institutional ownership regressions: 1980-2017 

Variable Time-series average 

of means 

Time-series average 

of standard 

deviations 

        

IO  0.39 0.36 

LOGSIZE('000) 12.18 1.98 

BETA  1.07 0.33 

LOGMB 0.70 0.87 

PRINV 0.29 1.78 

STD(%) 3.47 1.96 

RET(%) 1.35 5.04 
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The dependent variable in the institutional ownership regression is the institutional ownership 

ratio, represented by IOit. This ratio is calculated as the total number of shares held by all types 

of institutional investors in company i at the end of year t divided by the total number of shares 

in company i at the end of year t. The variable is on average 0.39 in our sample with a standard 

deviation of 0.36.  This means that for the average year the mean institutional ownership ratio in 

the firms are 39% and the typical standard deviation in a cross-section is 29%. The average 

company size is measured as the market capitalization of the firm. The average size over the years 

is approximately 163 million dollars. The variable LOGSIZE used in the regression is the 

logarithm of firm size expressed in thousands of dollars. The average firm beta is 1.07 which 

seem reasonable since the average beta in the market by definition is 1. The average share price 

in our sample is $3.45. In the regression we use the inverse of prices, named PRINV, due to the 

inverse relationship in-between price and demand. Both the returns and standard deviation of 

returns are expressed in percentage terms and are also included as control variables in the 

regressions. 

Table 4 

Analyst coverage regressions: 1980-2017 

Variable  
Time-series average 

of means 

Time-series average 

of standard 

deviations 

           

LOGCOV 1.02 1.03 

LOGSIZE('000) 11.98 2.07 

BETA   1.07 0.33 

LOGMB  0.71 0.92 

PRINV 0.43 2.29 

STD(%) 3.69 2.24 

RET(%) 1.29 5.59 

 

In the analyst coverage regression, the variable LOGCOV is the dependent variable.  LOGCOV 

is generated by taking the logarithm of the number of earnings per share estimates produced by 

analysts on company i by end of year t plus 1. On average firms in our sample is followed by 1.77 

analyst. We use the same control variables in the analyst coverage analysis as we do for the 

institutional ownership analysis. The descriptive statistics for these variables differ slightly 

between the two analyses. This is due to the fact that the dependent variables do not exactly match 

in their observations. In other words, an observation that exists for institutional ownership may 
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not exist for analyst coverage. Hence, our sample for each test differs slightly and our descriptive 

statistics are therefore slightly different. 

Table 5 

Time-series return regressions: 1980-2017 

Variable  Mean Standard deviation 

          

EXCOMP(%) 0.47 2.70 

EXSINP(%) 1.14 5.54 

MKTPREM(%) 0.67 4.40 

SMB(%) 0.10 3.00 

HML(%) 0.29 2.94 

MOM(%) 0.58 4.50 

 

The time series regression in panel C measures the performance of an equal-weighted portfolio 

long in sin stocks and short in comparable stocks. The returns are raw monthly returns expressed 

in percentage terms. The portfolio is represented by the variable EXCOMP (SINP-COMP) and 

the average return of this portfolio is 0.47% per month with a standard deviation of 2.70% per 

month. EXSINP is the return of an equal-weighted portfolio of only sin stocks in excess of the 

risk-free rate. The market premium mean is 1.14% with a standard deviation of 5.54%, on a 

monthly basis. The two Fama-French factors SMB and HML have monthly mean returns of 

0.10% and 0.29%, respectively, with standard deviations of 3.00% and 2.94%, respectively. 

Carhart’s MOM factor have a monthly mean of 0.58% and standard deviation of 4.50%.  
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Table 6 

Cross-sectional regressions: 1980-2017 

Variable  
Time-series average 

of means 

Time-series average 

of standard 

deviations 

           

EXMRET(%) 0.94 17.21 

LOGSIZE('000) 12.07 2.00 

BETA   1.07 0.33 

TURN(%) 0.62 1.21 

LOGMB 0.68 0.88 

RET(%) 1.40 4.57 

LOGAGE 2.66 0.81 

BLEV(%) 29.87 25.01 

 

We run our cross-sectional regression to examine if sin stocks outperform other stocks. The 

dependent variable, EXMRET, is stock i's return in month t net of the risk-free rate. The time-

series mean of this variable is 0.94%. I.e., on average, stocks have 0.94% higher return than the 

risk-free rate per month. The monthly standard deviation is 17.21%. On average, the size of firms 

in this analysis is USD 174 million, which is a very reasonable number. The market-to-book ratio 

is 1.97. The mean of book leverage is 29.87. These values are very similar to those in the period 

that Hong and Kacperczyk analyzes. 

Table 7 

Valuation regressions: 1980-2017 

Variable  
Time-series average 

of means 

Time-series average 

of standard 

deviations 

          

LOGMB 0.77 0.85 

LOGPE 2.91 0.92 

LOGEBITDA 2.18 0.99 

ROE(%) 3.70 60.72 

RDSALES(%) 15.56 40.36 

 

We run the valuation regression to compare valuation ratios between sin stocks and other stocks. 

We use several dependent variables. On average, the market-to-book ratio is 2.15, the price-to-

earnings ratio is 18.35, and the price-to-EBITDA ratio is 8.84. We find the mean return on equity 
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to be 3.70% per year with a standard deviation of 60.72%. The high standard deviation shows that 

return on equity varies a lot between companies. The mean of the research and development costs 

in relation to sales ratio is 15.56 % with a standard deviation of 40.36%. Comparing to the period 

that Hong and Kacperczyk analyzes, we see that our values are very similar. 

 

Table 8 

Corporate financing decisions regressions: 1980-2017 

Variable  
Time-series average 

of means 

Time-series average 

of standard 

deviations 

          

BLEV   0.30 0.25 

MLEV 0.55 0.37 

CASH   0.12 0.15 

PAYOUT 0.30 1.12 

DIVPAY 0.13 0.35 

REP   0.16 0.79 

TOBQ 1.97 1.65 

TANG (%) 28.62 23.29 

PROFIT (%) 5.87 21.16 

LOGSALES 5.02 2.23 

 

Finally, we have the summary stats for our capital structure analysis. Here we analyze if sin firms 

take other corporate financing decisions than other firms by looking at a few different markers 

for this. The two most important markers that we analyze are book and market leverage of firms. 

The averages for these variables are 0.30 and 0.55, respectively. We can conclude that there is a 

discrepancy between the market value of equity and the book value of equity. The mean of cash 

holdings in relation to total book assets is 0.12. The mean of total payout is 0.30. We see that the 

mean of Tobin’s Q for our sample is 1.97 with a standard deviation of 1.65. Therefore, we can 

conclude that the mean market value of firms in our sample is higher than the mean asset 

replacement cost, or book value of assets. However, the standard deviation allows us to conclude 

that this value varies quite a lot. The asset tangibility mean is 28.62% with a standard deviation 

of 23.39%, indicating that this variable also varies quite a lot between firms. If we compare to the 

time period analyzed by Hong and Kacperczyk we see that our variables are very similar 
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5. Results 

In this section our findings are presented. Each test is presented as follows: first we show a table 

description followed by the table with results. Following that, we describe the test and what the 

findings show.  

 

5.1. Institutional Ownership  

The panel reports results from the pooled regression with institutional ownership, IO, as 

independent variable. The regression is run on a yearly basis. SINDUM is a dummy variable that 

is equal to one if a stock is a sin stock, and zero otherwise. GDUM is also a dummy that is equal 

to one if the stock is either a sin or a comparable stock, and zero otherwise. LOGSIZE is the 

natural logarithm of the market capitalization of a company, measured in thousands. BETA is the 

rolling 36-month beta of the industry that firm i belong to. LOGMB is the natural logarithm of 

the market-to-book ratio of firm i at the end of the year. PRINV is the inverse of the price of firm 

i at the end of the year. STD is the standard deviation of daily returns in the past year for firm i. 

RET is the past year’s average monthly return. NASD is a dummy variable equal to one if the 

stock is listed on Nasdaq, and zero otherwise. SP500 is also a dummy equal to one if the stock is 

part of the S&P 500, and zero otherwise. We cluster the standard errors in the pooled regression 

on the industry level. *** 1% significance level, ** 5% significance level, * 10% significance 

level. 
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Table 9 

Dependent 

variable : IOi,t 
(1) (2) (3) (4) (5) 

                      

SINDUM -0.0639 *** -0.0668 *** -0.0641 *** -0.0645 *** -0.0652 *** 

  0.0156   0.0151   0.0160   0.0161   0.0161   

GDUM 0.0113   0.0106   0.0113   0.0119   0.0120   

  0.0171   0.0169   0.0175   0.0177   0.0177   

LOGSIZE 0.0674 *** 0.0808 *** 0.0689 *** 0.0696 *** 0.0731 *** 

  0.0035   0.0037   0.0035   0.0040   0.0042   

BETA -0.0154   -0.0134   -0.0152   -0.0155   -0.0172   

  0.0195   0.0180   0.0194   0.0193   0.0191   

LOGMB     -0.0436 ***             

      0.0035               

PRINV         0.0030 ** 0.0030 ** 0.0028 ** 

          0.0013   0.0013   0.0012   

STD             0.1512   0.2707   

              0.1825   0.1881   

RET                 -0.2395 *** 

                  0.0227   

NASD -0.0316 ** -0.0120   -0.0308 ** -0.0310 ** -0.0277 ** 

  0.0134   0.0134   0.0134   0.0132   0.0132   

SP500 0.0299 * 0.0077   0.0275 * 0.0267 * 0.0183   

  0.0159   0.0167   0.0160   0.0161   0.0161   

 

Our first results show that institutional investors invest in sin stocks to a smaller degree compared 

to other stocks. The null hypothesis in this test is that there exists no difference in the ratio of 

institutional ownership between sin stocks and other stocks. This difference is reflected in the 

coefficient of our sin stocks dummy variable “SINDUM”. The results in table 9 reject the null 

hypothesis that the coefficient is non-different from zero and are robust in all our regression 

specifications. However, one should always entertain the idea that regression result may be due 

to model misspecification. We do believe that our model captures all important determinants of 

institutional ownership found in previous studies.  
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With the inclusion of GDUM the model also adjusts for the potential of institutional ownership 

being higher or lower in broader industry classifications in which the sin stocks usually are 

included in. Furthermore, the coefficient in front of GDUM is positive and not statistically 

different from zero. We also find significant results for LOGSIZE, LOGMB, PRINV, RET, 

NASD AND SP500 in our different permutations.  LOGSIZE, PRINV AND SP500 all attract 

institutional investment. 

The SINDUM coefficient remains negative with 1% significance and of similar magnitude 

throughout the permutations of our test. Consequently, we feel confident in the conclusion that 

the sin stocks are held to a lesser degree by institutions because their industries are considered 

sinful. We conclude that this is most likely due to the public scrutiny which these investors are 

exposed which outweighs the potential benefits of investing in stocks breaking social norms. This 

is consistent with theories of how social norms may affect behaviors on the capital markets. Our 

most conservative SINDUM coefficient estimate is –6.39%.  While these results by their own are 

quite substantial, an even more interesting angle is to compare our results to those published by 

Hong and Kacperczyk in 2009. In their paper they found similar result in terms of direction. 

However, their SINDUM estimates coefficient ranges from –4.89% to -4.21% which is a 

substantially smaller effect than the one we find. Moreover, most of their results are only 

significant on a 10% level while our results are significant to a 1% level throughout all the 

regressions for this test indicating that institutions have changed their behavior due to increased 

social norm pressure in recent years. In the next section we will further explore if these results 

may be attributed to social norms by grouping institutional investors into two groups; one group 

consisting of those we believe to be under greater norm pressure and one which is not. The time 

series of mean institutional ownership in our entire sample is 39%. Hence, we see approximately 

17% lower institutional ownership in sin stocks compared to other stocks after controlling for our 

set of explanatory factors.  
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Institutional ownership by type 

The table presents the results from regressions where we have split the dependent variable IO into 

two types; one with the norm constrained institutions (banks, insurance companies, and others 

including pension plans etc.), and one with investment companies (including mutual funds and 

investment advisors). The control variables are the same and standard errors are clustered at the 

industry level. *** 1% significance level, ** 5% significance level, * 10% significance level. 

Table 10 

Dependent 

variable: IOit  

  Norm constrained 

(1+2+5) 

  Non-constrained 

(3+4) 

  

      

                    

SINDUM     -0.0621 ***     -0.0063     

      0.0172       0.0073     

GDUM     0.0117       0.0023     

      0.0142       0.0066     

LOGSIZE     0.0669 ***     0.0022 *   

      0.0037       0.0012     

BETA     -0.0029       -0.0128 *   

      0.0193       0.0073     

PRINV     0.0019 *     0.0007 **   

      0.0010       0.0003     

STD     0.2817       -0.1457 ***   

      0.1827       0.0496     

RET     -0.2783 ***     0.0711 ***   

      0.0208       0.0133     

NASD     -0.0104       -0.0104     

      0.0096       0.0066     

SP500     0.0167       0.0052     

      0.0174       0.0067     

Type 1: Banks 
Type 2: Insurance companies  
Type 5: Others including pension plans, and university 

endowments 

Type 3: Investment companies including mutual funds 
Type 4: Investment advisors 

Source: WRDS Overview of Thomson Reuters Mutual Fund and Investment Company Data, page 19, appendix 1.A. 

Our second hypothesis is that, if institutional investors hold sin stocks to a smaller degree due to 

social norms, we should see differences in the investments from different types of institutional 

investors. Adhering to previous studies we define norm constrained investors as those belonging 

to “Banks”, “Insurance companies” and “Others including pension plans”. Those not constrained 

by norms are those who belong to the groups “Mutual funds” and “Independent investments 
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advisors”. These institutional owners are generally those who acts as the most important 

arbitrageurs in the capital markets and as such we expect them to not shun sin stocks, should those 

stocks be mispriced.   

The quantitative formulation of the null hypothesis is that there exists no difference from zero of 

the coefficients of SINDUM for any of the two groups’ ownership. Consistent with our 

expectations the null hypothesis is rejected at a 1% significance level for the norm constrained 

group but not at all for the other group. The SINDUM coefficient for the norm constrained 

investors is negative and larger by a factor of 10 compared to the one of the non-norm constrained 

investors. We also find that both groups still prefer larger companies and lower prices per share. 

It is noteworthy that the other coefficients all are of different signs or significance in-between the 

groups.  
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Ownership stability and trend in sub-periods 

The table presents the results of the same type of regression as before but this time we test different 

time periods. We have split our sample period into three ten-year periods and one eight-year 

period. Control variables are the same and standard errors are clustered at the industry level. 

*** 1% significance level, ** 5% significance level, * 10% significance level. 

Table 11 

Dependent variable : IOi,t 1980-1989 1990-1999 2000-2009 2010-2017 

                  

SINDUM -0.0361   -0.0388 ** 0.0072   -0.1115 *** 

  0.0414   0.0159   0.0343   0.0404   

GDUM -0.0203   0.0141   0.0256   0.0330   

  0.0131   0.0106   0.0328   0.0424   

LOGSIZE -0.0045   -0.0141 *** -0.0323 *** -0.0185 *** 

  0.0038   0.0034   0.0054   0.0063   

BETA -0.0014   0.0430 *** 0.0394 *** 0.0980 *** 

  0.0041   0.0031   0.0049   0.0062   

LOGMB 0.0209   -0.0423   0.0258   0.0329   

  0.0228   0.0322   0.0277   0.0366   

PRINV -0.0010   0.0026 * 0.0008   0.0026 *** 

  0.0007   0.0014   0.0007   0.0009   

STD -0.7726 *** 0.0840   -0.7280 *** -0.0489   

  0.1686   0.1144   0.2038   0.2230   

RET 0.0717 *** 0.0127   0.0826   -0.3732 *** 

  0.0270   0.0256   0.0547   0.0365   

NASD 0.0101   -0.0100   -0.0189 * -0.0016   

  0.0087   0.0095   0.0114   0.0132   

SP500 0.0830 *** 0.0008   0.0191   -0.0924 *** 

  0.0093   0.0102   0.0191   0.0203   

 

Next, we examine if the social norm pressure in capital markets have been stable in throughout 

the years our sample. Thus, we test for institutional ownership by subsample periods. We find a 

negative coefficient of larger magnitude in front of SINDUM for the subsample 2010-2017 

compared to the other periods. We also see that this neglect of sin stocks varies in strength for 

different periods. While we never see significant positive coefficients for SINDUM, we do see 

that it becomes insignificant in the periods from 1980-1989 and 2000-2009.  
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With the knowledge of these changes we naturally wonder whether the results of Adamsson and 

Hoepner 2015 may be attributed to their choice of time frame. Their study showed that value-

weighting the long-short portfolio instead of equal weighting removed the significant alphas. The 

choice of time frame, 2003-2013, might have accidently attributed lack of significance to value-

weighting instead of lack of instability of difference in institutional ownership. Additionally, one 

should note that potential evidence needs to be considerable stronger when testing returns for such 

a short period. After testing for institutional ownership over the subperiod of 2002-2013, we do 

indeed find no significant difference in institutional ownership of sin stocks. Adamsson and 

Heopner also argued that the sin stock anomaly disappears due to an overweighting of small 

stocks in the portfolios. However, in our study and others we see that sin stocks are on average 

larger than their comparables and their portfolio has a negative loading on the SMB factor. In our 

data the average LOGSIZE of sin stocks in 12.67 while the industry comparable stock value is 

11.65. 

Previous studies have shown that institutional ownership differences in sin stocks disappears 

during periods of financial crisis (Brown, 2015). This may be an explanation to why the 

significance disappears during both 2000-2009 due to the deep financial crisis of 2007. The period 

of 1980-1999 was also a period with two substantial economic downturns in the US economy.  

One of the main assumptions in our model is that the neglect or completeness of information is 

relatively stable. In table X we find that the institutional ownership shift from negative and 

significant to positive and insignificant. We believe this warrants a deeper analysis and will now 

look at shorter periods ranging from 2005-2017. 
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The table presents further results from smaller time periods. Specifically, we take a closer look at 

the time of the 2007-2009 financial crisis and the decade following. We look at three- or four-

year periods. We use the same control variables and industry-level clustered standard errors. 

*** 1% significance level, ** 5% significance level, * 10% significance level.  

Table 12 

Dependent       

variable : IOi,t 
2005-2009 2009-2012 2012-2014 2015-2017 

                  

SINDUM -0.0048   -0.0762   -0.1090 *** -0.1418 *** 

  0.0368   0.0509   0.0368   0.0450   

GDUM 0.0186   0.0031   0.0249   0.0152   

  0.0329   0.0452   0.0385   0.0467   

LOGSIZE -0.0300 *** -0.0360 *** -0.0240 *** -0.0230 *** 

  0.0054   0.0055   0.0060   0.0069   

BETA 0.0692 *** 0.0899 *** 0.1041 *** 0.1035 *** 

  0.0060   0.0061   0.0061   0.0064   

LOGMB 0.0121   0.0490   0.0371   0.0401   

  0.0150   0.0273   0.0261   0.0285   

PRINV -0.0006   0.0074   0.0032 ** -0.0030   

  0.0013   0.0060   0.0016   0.0033   

STD 0.3179 * -0.0980   -0.5965   -0.5674 *** 

  0.1869   0.1310   0.3660   0.1295   

RET -0.2614 *** -0.0545   -0.3684 *** -0.2314 *** 

  0.0534   0.0489   0.0596   0.0626   

NASD -0.0004   0.0028   -0.0028   -0.0170   

  0.0132   0.0160   0.0143   0.0157   

SP500 -0.0400 ** -0.0957 *** -0.1547 *** -0.1340 *** 

  0.0190   0.0268   0.0254   0.0233   

 

Importantly, we see a trend toward lower institutional ownership in sin stocks. In the years 

including and surrounding the financial crisis, i.e. 2005-2009, we do not see significant 

differences from zero. These are interesting results as it may indicate that institutions do not shun 

sin stocks during periods of financial turbulence. It could be that priorities change so that 

institutions’ investments strategies don’t have room to exclude certain stocks because of the 

industries that they operate in. Positive returns become the main priority in times of financial 

turbulence. In contrast, we see a significant and a negative coefficient of large magnitude in the 

most recent years. Looking at the full period 1980-2017, these effects may cancel each other. 
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However, it makes it erroneous to try and prove or disprove pricing effects in a Merton (1987) 

framework using only the sub-periods. This trend in institutional ownership merit a deeper 

analysis. In an addition to the result section of this paper we look at how our results compare to 

the results we would get with the exclusion of data after 2010. Those updated results are presented 

and discussed in section 5.7. 

 

5.2. Analyst coverage 

The table presents the results from a pooled regression with analyst coverage, COV, as the 

dependent variable. SINDUM is the dummy variable indicating if a stock is a sin stock or not. 

GDUM is also a dummy equal to one if a stock is a sin or comparable stock, and zero otherwise. 

LOGSIZE is the natural logarithm of the market capitalization of a company. BETA is the 36-

month rolling industry beta. LOGMB is the natural logarithm if a company’s market-to-book 

ratio. PRINV is the inverse of the share price of a company. STD is the daily standard deviation 

of a company over the past year. RET is the average monthly return over the past year. NASD is 

a dummy variable equal to one if a company if listed on Nasdaq, and zero otherwise. SP500 is a 

dummy variable equal to one if a stock is part of the S&P 500, and zero otherwise. We run the 

regression using industry-level clustered standard errors. The sample period is 1980-2017. 

*** 1% significance level, ** 5% significance level, * 10% significance level.   
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Table 13  

Dependent 

variable : COVi,t 
(1) (2) (3) (4) (5) 

                      

SINDUM -0.1140 * -0.1226 ** -0.1145 * -0.1146 * -0.0928 * 

  0.0725   0.0638   0.0729   0.0730   0.0274   

GDUM 0.0043   0.0021   0.0044   0.0045   0.0280   

  0.0513   0.0507   0.0527   0.0530   0.0250   

LOGSIZE 0.2613 *** 0.3016 *** 0.2653 *** 0.2654 *** 0.0560 *** 

  0.0065   0.0060   0.0069   0.0077   0.0043   

BETA 0.0114   0.0172   0.0120   0.0120   0.0007   

  0.0228   0.0251   0.0229   0.0227   0.0185   

LOGMB     -0.1301 ***             

      0.0083               

PRINV         0.0082 ** 0.0082 ** 0.0027 ** 

          0.0041   0.0041   0.0015   

STD             -0.0016   -0.1329 ** 

              0.2896   0.1787   

RET                 -0.1391 *** 

                  0.0204   

NASD -0.0642 *** -0.0061   -0.0621 ** -0.0619 ** 0.1900 * 

  0.0250   0.0232   0.0250   0.0251   0.0920   

SP500 0.2762 *** 0.2086 *** 0.2697 *** 0.2697 *** 0.0315 ** 

  0.0342   0.0395   0.0352   0.0347   0.0145   

 

After concluding that the institutional ownership remains lower in sin stocks in recent years, we 

shift our focus to the analyst coverage of sin stocks. Since most sell-side analysts focus on 

producing reports for institutional investors we expect to see a lower number of analysts following 

the sin stocks. Importantly, we assume that sell-side analysts cater to all types of institutional 

investors. Should they only cater to hedge funds, mutual funds and independent investment 

advisors we would not expect the coefficient of SINDUM to be significant. Consistent with our 

expectation we find that the SINDUM coefficient is significant and negative throughout all 

analyst coverage regressions. The coefficients are similar in all permutations of the model and the 

significance level is constant at 10%, except for one at 5%. 

We do not find any significance for GDUM which show that this lower level of analyst coverage 

cannot be explained by the fact that the sin stocks belong to consumer industries. These results 

both confirm our institutional ownership test, since they are logically consistent, and add to any 

potential mispricing effects according to Merton’s equilibrium pricing model. The equilibrium 

model with incomplete information infer lower prices and higher expected returns given lower 
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information availability and/or if the company has a smaller investor base. The smaller investor 

base is reflected by the institutional ownership and information availability is reflected by the 

analyst coverage of the firms. The average LOGCOV variable in our sample is 1.02 representing 

an average number of analysts of 1.77. 

Our most conservative estimate is that the sin stocks’ LOGCOV should be 0.93. This represent 

non-logarithmic values of 2.8, for the absolute value of number of analysts we also need to 

subtract 1. Thus, the number of analysts on average for sin stocks are estimated to be 1.53. In 

other words, we see a reduction of approximately 12.4%. It would be naïve to conclude that the 

small reduction on its own would affect any significant mispricing, but it may add to the effect of 

neglect by important investors. If nothing else, the results are consistent with our previous 

findings.  

If we compare to the results of Hong and Kacperczyk, we see that we have significant SINDUM 

coefficients in all model specifications, while they lack significance in two. They don’t find 

GDUM to be significant either. The significance and size of our control variables are relatively 

similar, with the exception of beta. We don’t find beta to be a significant control, while they do.  
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5.3. Long-Short Portfolio Returns 

The table presents the results from a 36-month rolling time series regression analyzing the alpha 

of the return of a portfolio long in sin stocks and short in comparables. After estimating the rolling 

regressions, we take the averages of the coefficients over the entire sample period. The dependent 

variable, SINCOMP, is the monthly return of a portfolio that is long in sin stocks minus the return 

of a portfolio that is short in comparable stocks. From the Kenneth French database we get 

MKTPREM, SMB, HML, and MOM. MKTPREM is the monthly return of the market portfolio 

in excess of the risk-free rate. SMB is the monthly return of a portfolio that is long in small cap 

stocks and short in large cap stocks. HML is the monthly return of a portfolio that is long in stocks 

with high market-to-book ratios and short in stocks with low market-to-book ratios. MOM is the 

monthly return of a portfolio that is long in the 30th percentile of stocks that had the highest return 

the past year, minus the monthly return of a portfolio that is short in the 30th percentile of stocks 

that had the lowest return the past year. The constant, or the alpha, of the regression indicates if 

our portfolio offers an excess return over the sample period. We use Newey-West standard errors. 

*** 1% significance level, ** 5% significance level, * 10% significance level. 

Table 14 

Dependent      

variable: SIN-COMP 
(1) (2) (3) (4) 

                  

ALPHA 0.0039 *** 0.004527 *** 0.0043 *** 0.0040 *** 

  0.0045   0.004495   0.0047   0.0048   

MARKET PREMIUM 0.0925 *** 0.086174 *** 0.0790 *** 0.0682 *** 

  0.1111   0.115217   0.1277   0.1333   

SMB     -0.02536 * -0.0222 * -0.0428 *** 

      0.181652   0.1817   0.1962   

HML         0.0067   -0.0307 *** 

          0.1919   0.2140   

MOM             -0.0001   

              0.1442   

 

In previous tests we found results supporting our reasoning that sin stocks are held to a lesser 

extent by institutional investors than other stocks. We also found that sin stocks are covered by 

fewer sell-side analysts, perhaps a logical effect of the low institutional demand. These results are 

in line with our argumentation that social norms affect financial markets. We are now looking to 

examine if the results that we have found so far have implications for the share price of the sin 
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stocks as well. Our theoretical framework leads us to hypothesize that sin stocks are undervalued 

compared to other stocks. If there are limits to arbitrage, as Shleifer and Vishny (1997) argues, 

and the prices of sin stocks are far from what their fundamental values imply, then there is the 

possibility that there is not enough arbitrage capital to correct the mispricing. If the mispricing is 

not being continuously corrected, then we would expect to find that sin stocks outperform 

comparable stocks over our entire sample period.  

Our first method to try to identify any potential outperformance is to test the time series of returns 

of a long-short strategy. We go long in sin stocks and short in firms of comparable industries, 

where industries are defined by the Fama and French classification. Again, the sin industries are 

beer, smoke and gaming. Our comparable industries are food, soda, fun and meals. As described 

in the method, we regress the return of our portfolio on different permutations of a multifactor 

model. Alpha constitutes the abnormal return of the long-short portfolio. A positive and 

significant alpha would suggest that sin stocks have outperformed comparable firms over the 

sample period. We estimate our regression model on a rolling 36-month basis, after which we 

take the time series average of the coefficients and standard errors. We subsequently calculate t-

statistics to determine the significance of the coefficients.  

We start out with the basic CAPM model where the control variable is a simple market premium. 

As we can see in column one in table 14, alpha is significant at the 1% level with a value of 

0.0039. As we perform this analysis with all values in decimal form, this implies that sin stocks 

have enjoyed an abnormal return of 0.39% per month in the period 1980-2017. The coefficient 

on the market premium is also significant on the 1% level, implying that the CAPM explains this 

outperformance. It is positive at a value of 0.0925, implying that a one-percent increase in the 

market premium leads to a 0.0925% monthly increase in the sin stock portfolio. Since this is the 

CAPM and the coefficient is the beta of the portfolio, we realize that the beta of the portfolio is 

positive. This must imply that the beta of the sin portfolio is larger than the beta of the comparable 

portfolio. Looking at the time series computed betas that we calculated earlier, we see that the 

betas of the sin industries are 0.64, 0.62, and 1.29 for beer, smoke and gaming, respectively. For 

the comparable industries food, soda, fun, and meals they are 0.6, 0.74, 1.24, and 0.85, 

respectively. Hence, the positive beta appears to be reasonable.  

Moving on, we add the Fama-French invented SMB factor. This factor is a portfolio going long 

in small-cap stocks and short in large-cap stocks. Regressing the sin stock portfolio return on 

these two variables again yields a 1%-level, positive and significant alpha, this time of 0.0045. 

The coefficient estimate on market premium remains significant at about the same size. The 
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coefficient estimate of SMB is significant at the 10% level. Hence, controlling also for SMB 

apparently helps to explain the excess return of 0.45% per month over comparables. SMB’s 

coefficient value is –0.0254, indicating that the sin stock portfolio’s return decreases by –0.0254% 

per month when the SMB portfolio factor increases by 1%. The negative coefficient estimate on 

SMB suggests that our portfolio of sin and comparables responds negatively to the effect of small 

stocks outperforming large stocks. Hence, our sin and comparable stock portfolio behaves like 

one that is not exposed to the small stock outperformance effect. This means that our long-short 

portfolio predominantly consists of larger stocks. This speaks against the criticism of Andersson 

and Hoepner, who claim that the positive and significant alpha that Hong and Kacperczyk finds 

is mostly driven by the small stock effect in their equal-weighted portfolio.  

In the next regression estimation, we add another Fama-French factor, namely HML. This factor 

constitutes a portfolio going long in stocks with high book-to-market ratios and going short in 

stocks with low book-to-market ratios. After controlling for this factor, our model produces 

another 1%-level significant and positive alpha of 0.0043 per month. Both market premium and 

SMB continue to have significant impact on the 1% and 10% level, respectively, and with 

persistent size. But the coefficient estimate on HML has no significance.  

In the last, and most conservatively estimated permutation of the model, we add a momentum 

factor. MOM is the return of a portfolio with long positions in the stocks that performed the best 

in the nearest preceding 12 months, and with short positions in the stocks with the worst 

performance in the nearest preceding 12 months. Alpha continues to be significant at the 1% level, 

with a value of 0.0040. Both market premium and SMB continue to be significant, with market 

premium becoming a bit less impactful and SMB becoming a bit more impactful in terms of size. 

HML was insignificant before but is now significant at the 1% level at a size of –0.0307. This 

implies that a 1% increase in the return of the HML portfolio leads to a 0.031% decrease in the 

sin stock portfolio’s return per month. The positive HML factor loading suggests that our long-

short portfolio is exposed to the value-effect. We expect this as we argue that sin stocks are 

undervalued. The coefficient estimate on MOM is not significant.  

In all, we find significant alpha across our model permutations, with the values ranging from 

0.0039 to 0.0045 per month. The positive and significant alphas provide evidence that sin stocks 

outperform comparable stocks over the sample period 1980-2017. We deduce from these results 

that stocks in sin industries are undervalued compared to stocks in their comparable industries 

and that there is not enough arbitrage capital to correct the mispricing. A portfolio taking long 
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positions in sin stocks and short positions in comparable stocks generate a positive alpha, i.e. an 

excess return. 

  

Value weighted  

The table reports the results of the same 36-month rolling time series regression analysis as before, 

but this time the returns of the dependent variable are value-weighted according to the constituent 

firms’ market capitalization. We control for the same variables as before. We use Newey-West 

standard errors. *** 1% significance level, ** 5% significance level, * 10% significance level. 

Table 15 

Dependent          

variable: SIN-COMP 
(1) (2) (3) (4) 

                  

ALPHA 0.0010 *** 0.001138 *** 0.0005 ** 0.0012 *** 

  0.0051   0.0052   0.0054   0.0056   

MARKET PREMIUM 0.0745 *** 0.084727 *** 0.0995 *** 0.1150 *** 

  0.1255   0.1312   0.1474   0.1548   

SMB     -0.0865 *** -0.0670   -0.0782 *** 

      0.1967   0.2107   0.2193   

HML         0.0134   -0.0133   

          0.2382   0.2513   

MOM             -0.0526 *** 

              0.1707   

 

As we mention in our theoretical framework, Adamsson and Hoepner criticize Hong and 

Kacperczyk’s long-short strategy. Testing the same strategy for the years 2003-2013, but using a 

value-weighted portfolio instead, they argue that there are no alphas to be found. I.e., sin stocks 

do not offer an excess return compared to comparable stocks. They argue that the reason is that 

Hong and Kacperczyk use an equal-weighted portfolio in which small-cap stocks have too much 

of an influence on the return. Hence, they believe that the alpha that Hong and Kacperczyk (2006) 

find is actually driven by the small stock outperformance effect. We want to add robustness to 

our analysis by also testing the model using a value-weighted portfolio of long positions in sin 

stocks and short positions in comparable stocks. The results can be seen in table x.x. We find 

significant and positive alphas, confirming the results we found using an equal-weighted 
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portfolio. However, the alphas have decreased. From alphas of around 0.0040 for the equal-

weighted portfolio, we find alphas of around 0.0010 for the value-weighted portfolio. The 

decrease in alpha can partly be explained by an increased negative portfolio factor loading on 

SMB, contrary to what Adamsson and Hoepner (2015) argues. This is consistent with the fact that 

the small companies in the portfolio are given smaller weights compared to the large companies 

with value-weighting.   

The market premium coefficient is on average a bit larger now than when testing the equal-

weighted portfolio, but not substantially. The SMB factor loading has become more negative. 

This is expected as the value-weighted sin and comparable portfolio is less exposed to small 

stocks now than when testing the equal-weighted portfolio. The HML factor lost the little 

significance that it had. The momentum factor now has negative and significant impact at the 1% 

level. Negative and significant MOM factor loading suggests that our sin and comparable 

portfolio is not exposed to the momentum effect.  

 

Portfolio Returns by Sub-periods 

The table presents the results from the 36-month rolling regression, this time the alpha is 

examined over different time periods. The sample period has been divided into five-year periods. 

The control variables are again market premium, SMB, HML, and MOM. *** 1% significance 

level, ** 5% significance level, * 10% significance level. 
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Table 16 

Dependent         

variable: SIN-COMP 
1985-1989 1990-1994 1995-1999 2000-2004 

                  

ALPHA 0.0054 *** 0.0055 *** -0.0006   0.0120 *** 

  0.0047   0.0043   0.0050   0.0055   

MARKET PREMIUM -0.0939 *** 0.0795 *** 0.0992 *** 0.1872 *** 

  0.1153   0.1193   0.1567   0.1342   

SMB -0.0788 *** -0.3224 *** -0.0028   -0.1966 *** 

  0.2325   0.1647   0.2108   0.1296   

HML -0.0698 *** -0.1723 *** -0.1224 *** 0.0696 *** 

  0.2266   0.1977   0.2451   0.1797   

MOM -0.1132 *** 0.1387 *** 0.0581 ** 0.0708 *** 

  0.1538   0.1518   0.2077   0.0979   

                  

Dependent        

variable: SIN-COMP 
2005-2010 2010-2017 

        

                  

ALPHA 0.0028 *** 0.0018 ***         

  0.0042   0.0049           

MARKET PREMIUM 0.1895 *** -0.0041 ***         

  0.1528   0.1358           

SMB 0.1572 *** 0.1916 ***         

  0.2148   0.2250           

HML 0.1403 *** -0.0551 ***         

  0.2258   0.2251           

MOM 0.1527 *** -0.1920 ***         

  0.1308   0.1402           

 

To better understand the equal weighted portfolio returns we now look at five-year subperiods. 

The abnormal return of the long-short portfolio remains positive and significant throughout all 

the subperiods except for the period 1995-1999. As we have argued previously, one should not 

draw conclusions solely on returns over short periods. However, the abnormal return seems to 

have decreased in recent years while the institutional ownership also has decreased. This indicates 

that the price has been trending downwards as a result of decreased demand. In contrast, if the 

demand would have been reduced but then stabilized, we would expect to see increased abnormal 

return due to the fixed undervaluation.  
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5.4. Cross-sectional return 

The table reports the values from a cross sectional regression using the Fama-MacBeth (1973) 

method with Newey-West standard errors. The dependent variable, EXMRET, is the monthly 

return of a company in excess of the risk-free rate. LOGSIZE is the natural logarithm of a 

company’s market capitalization calculated at the end of each month. LOGMB is the natural 

logarithm of a company’s market-to-book-ratio calculated at the end of each month. RET is the 

average monthly return of a company, calculated at the end of each month using the most recent 

12 months’ data. GDUM is a dummy variable equal to one if a company is either a sin stock or a 

comparable stock, and zero otherwise. BETA is the industry beta of a company, calculated at the 

end of each month using the most recent 36 months of data. TURN is calculated at the end of 

each month as that month’s average daily share turnover, where turnover is defined as the ratio 

of shares traded to shares outstanding. LOGAGE is the natural logarithm of a company’s age in 

month t, where age is defined as the number of years since the first observation for that company 

is available in Compustat or CRSP. All control variables, except SINDUM and GDUM, are 

lagged one month. *** 1% significance level, ** 5% significance level, * 10% significance level. 
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Table 17 

Dependent variable: 

EXMRETi,t 
(1) (2) (3) (4) 

                  

SINDUM 0.0041 ** 0.0033 ** 0.0029 * 0.0049 *** 

  0.0019   0.0018   0.0017   0.0015   

LOGSIZE1 -0.0020 *** -0.0007   -0.0007   -0.0007   

  0.0005   0.0005   0.0005   0.0005   

LOGMB1     -0.0120 *** -0.0123 *** -0.0123 *** 

      0.0011   0.0009   0.0009   

RET1         0.0165   0.0160   

          0.0182   0.0180   

GDUM              -0.0021   

              0.0015   

                  

Dependent variable: 

EXMRETi,t 
    (5) (6) (7)   

                  

SINDUM     0.0047 *** 0.0047 ** 0.0047 ** 

      0.0015   0.0015   0.0015   

LOGSIZE1     -0.0007   -0.0008 * -0.0007 * 

      0.0005   0.0005   0.0004   

LOGMB1     -0.0123 *** -0.0122 *** -0.0123 *** 

      0.0008   0.0008   0.0008   

RET1     0.0119   0.0165   0.0162   

      0.0174   0.0170   0.0169   

GDUM      -0.0028 ** -0.0026 ** -0.0026 ** 

      0.0012   0.0012   0.0012   

BETA1     -0.0019   -0.0022   -0.0024   

      0.0023   0.0022   0.0021   

TURN1         0.0980   0.0807   

          0.1047   0.0974   

LOGAGE1             -0.0006   

              0.0006   

 

Testing the time series of returns of a portfolio going long in sin stocks and short in comparable 

stocks, we found positive and significant alphas. We continue our examination of the relationship 

between the effect of social norms and stock prices by also using cross-sectional variation 

analysis. Again, we argue that sin stocks are undervalued due to low demand, particularly from 
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institutional investors, and limited risk sharing. The undervaluation is not corrected due to limits 

of arbitrage, potentially leading to sin stocks outperforming other stocks over the longer term.  

In our cross-sectional analysis, the dependent variable is the return of a stock minus the risk-free 

rate. Using the Fama and MacBeth methodology of 1973, we regress each cross-section on its 

own and then we average coefficients over the time series. In our first model specification we 

regress the dependent variable on our sin stock dummy variable, SINDUM, and our size variable. 

The coefficient of main interest is the one in front of SINDUM. We find a 5%-level significant 

coefficient estimate in front of SINDUM of 0.0041. This value indicate that sin stocks outperform 

other comparable stocks by 0.41% per month.  

As we add more control variables, SINDUM remains significant and positive. It varies between 

10% and 1% significance. Hence, our analysis shows that sin stocks experience excess returns 

compared to other stocks. The size varies between 0.0029 and 0.0049, indicating that sin stocks 

outperform other stocks by between 0.29% and 0.49% per month. Our control variable on market-

to-book ratios are significant and negative throughout the different permutations. This points 

towards higher market-to-book ratios being associated with lower excess returns. In our most 

conservatively estimated model, we find our control variable on size to be significantly negative 

at –0.0007. It indicates that large firms experience lower returns.  

We also find the coefficient estimate on our dummy variable GDUM to be significant and 

negative throughout our different versions of the model. GDUM is equal to one if a stock is either 

a sin or a comparable. Otherwise, it is zero. It controls for the effect of a stock being a comparable. 

None of the other control variables are significant in any of the model permutations. If we 

compare our results to the results of Hong and Kacperzyk, we see that our coefficient estimate on 

SINDUM is a bit higher, leading us to believe that the social norm effect on sin stocks have 

increased since their study. They find the return or momentum control variable to be significant 

in all their permutations, while we do not. We find the same directions of all variables.  

Since the coefficient on SINDUM does not change at all in the last three versions of our model, 

we conclude that we have found the correct control variables, i.e. market-to-book ratio, size and 

GDUM. Since the coefficient on GDUM is negative it means that the industries that sin stocks 

and their comparables belong to experience lower returns. But this may be due to other reasons 

than controlled for here. Hence, we view our significant and positive coefficient on SINDUM as 

the correct capturer of the sin stock effect. The cross-sectional analysis results confirm the results 

that we found in the time series analysis. 
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5.5. Valuation 

This table presents the results from a Fama-MacBeth OLS regression on three different valuation 

ratios. The first valuation ratio is LOGMB, which is the natural logarithm of the market-to-book 

ratio of a company at the end of the year. The next is the natural logarithm of the price-to-earnings 

ratio at the end of the year. The last one is the natural logarithm of the price-to-EBITDA ratio at 

the end of the year. The coefficient on the control variable SINDUM tells us if sin stocks differ 

in their valuation ratios. SINDUM is a dummy and equal to one if a company is a sin stock, and 

zero otherwise. ROE is the return on equity at the end of the year. RDSALES is the ratio of 

research and development expenses to sales measured at the end of the year. RDMISS is a dummy 

variable that equals one if a company does not have any R&D data at the end of the year, and zero 

otherwise. SP500 is a dummy variable that is equal to one if a company is included in the S&P 

500 index, and zero otherwise. GDUM is another dummy variable that equals one if a stock is 

either a sin or a comparable stock, and it equals zero otherwise. Also included in the regression 

are 1, 2, and 3 year forward lags on the return on equity, measured at the end of the year.  *** 1% 

significance level, ** 5% significance level, * 10% significance level. 
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Table 18 

Dependent variable:   LOGMB   LOGPE   LOGPEBITDA 

                      

SINDUM     -0.1534 **   -0.2365 *   -0.2093 *** 

      0.0623     0.1426     0.0631   

ROEi,t     0.3868 *   1.2561 ***   -0.2081 ** 

      0.2253     0.1492     0.0837   

RDSALESi,t   1.1161     5.2633 ***   5.9040   

      0.7322     0.7846     0.5763 *** 

RDMISSi,t   -0.1632 ***   0.1104 ***   -0.0348   

      0.0486     0.0317     0.0404   

SP500i,t     0.2527 ***   -0.2287 ***   -0.1219   

      0.0783     0.0496     0.0407   

GDUM     0.1228 **   0.2096 ***   0.0734 *** 

      0.0544     0.0664     0.0493   

ROEi,t+1     0.2079 **   0.2453 ***   0.0292   

      0.0785     0.0529     0.0435   

ROEi,t+2     0.0512     0.0320     -0.0320   

      0.0411     0.0529     0.0318   

ROEi,t+3     -0.0163 ***   -0.0587 ***   -0.0142   

      0.0064     0.0192     0.0103   

 

To further analyze the implications of social norms on stock prices, we examine the valuation 

ratios of sin stocks and compare them to other stocks. The valuation ratios that we use are market-

to-book ratio, price-to-earnings, and price-to-EBITDA. We control for return on equity, sales, if 

a firm has any research and development costs or not, and S&P 500 belonging. We also include 

one, two, and three year forward lags on return on equity. We also use our sin stocks dummy 

variable, SINDUM, and our sin stock plus comparable stock dummy variable, GDUM. The 

coefficient of main interest is the one in front of SINDUM.  

We estimate the full model specification on each respective dependent variable at once. First, we 

have market-to-book ratio as independent variable. The results can be seen in the first column of 

table 18.  We find a negative and 5%-level significant coefficient estimate on SINDUM of -

0.1534. This implies that sin stocks have lower market-to-book ratios than other stocks. If the 

stock of sin firms is undervalued, this should pull down the market-to-book ratios. But on the 
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other hand, as Berman (2002) argues, sin stocks are usually conservative in their accounting 

which should imply a conservative book value of equity as well. However, the value of the 

coefficient on SINDUM tells us that the market’s undervaluation of the sin firms’ stock is greater 

than the potentially conservative value of the book value of equity. Specifically, sin stocks 

experience a 15.34% lower market-to-book ratio than other stocks. This suggests that sin stocks 

are undervalued compared to other comparable stocks.   

All our control variables are significant, except for the one on sales and the two-year forward-

lagged return on equity variable. A slightly surprising result that we find, is that GDUM is positive 

and significant, suggesting that the broader defined industries of sin and comparable stocks have 

higher market-to-book ratios than firms in general.   

Moving on, we look at the relationship between price-to-earnings ratios and our control variables. 

We find a 10%-level significant and negative coefficient estimate in front of the SINDUM 

variable. It has a value of -0.2365, implying that sin stocks have 23.65% lower price-to-earnings 

ratios than comparables. As lower price-to-earnings ratios are associated with undervaluation, this 

leads us to believe that sin stocks are undervalued compared to other stocks, which is in line with 

our reasoning. Only the two-year lagged return on equity control variable is not significant in this 

regression.   

The last valuation ratio that we test is price-to-EBITDA. Again, we find a significant and negative 

coefficient estimate on SINDUM. It is significant on the 1% level at a value of -0.2093, indicating 

that sin stocks’ price-to-EBIDTA is 20.93% lower than comparable stocks. This measure is 

closely related to the price-to-earnings measure. This measure, however, looks a bit earlier in the 

income statement when comparing to the market’s assessment of the company. Interestingly, we 

lose significance on three control variables in this regression.  

If we compare to the results of Hong and Kazpercyk, we see that our coefficients on SINDUM 

are relatively similar. Ours vary a bit more, between –0.1534 and –0.2365, whereas theirs vary 

between –0.1540 and –0.2035. Theirs are significant on the 1% level throughout whereas ours are 

significant on 5%, 10%, and 1% levels, respectively. Hence, employing the same methodology 

and adding a decade of data suggest that the effect of being a sin stock on different valuation 

ratios persists. Our control variables are also relatively similar in size and direction. Our results 

have in common that the coefficients sometimes vary between being negative for one valuation 

measure and positive for another. In other words, they are a bit inconsistent between the different 

valuation measures.  
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5.6. Corporate Financing Decisions  

The table reports the values resulting from a pooled regression with standard errors clustered at 

the one-digit sic code level. The aim of the analysis is to determine if the capital structure differs 

between sin stocks and other stocks. All variables are measured at the end of each year. MLEV is 

the market level of a company. BLEV is the book leverage of a company. CASH is the cash 

balances of a company. PAYOUT is the total payout to shareholders, i.e. dividends plus share 

repurchases. DIVPAY is the dividend payout of a company. REP is the share repurchases of a 

company. We use a number of control variables. SINDUM is a dummy equal to one if a stock is 

a sin stock, and equal to zero otherwise. GDUM is also a dummy that is equal to one if a company 

is either a sin or a comparable stock, and equal to zero otherwise. TOBQ is Tobin’s Q and 

measured as market value of equity plus total assets minus book value of equity over total assets. 

TANG is asset tangibility and measured as net property, plant and equipment over total assets. 

PROFIT is defined as earnings before interest, taxes and depreciation over total assets. 

LOGSALES is the natural logarithm of the net sales of a company. *** 1% significance level, 

** 5% significance level, * 10% significance level 
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Table 19 

Dependent 

variable: 
MLEV BLEV CASH PAYOUT 

                  

SINDUM 0.0531 * 0.0394   0.0170   0.0005   

  0.0328   0.0296   0.0314   0.0266   

GDUM 0.0144   0.0310   0.0069   0.0256   

  0.0504   0.0375   0.0218   0.0263   

TOBQ -0.0374 *** -0.0111 *** 0.0116 *** 0.0051   

  0.0029   0.0014   0.0006   0.0043   

TANG 0.0036 *** 0.0027 *** -0.0025 *** 0.0002   

  0.0003   0.0003   0.0003   0.0006   

PROFIT -0.0027 *** -0.0020 *** -0.0004 *** -0.0002   

  0.0003   0.0002   0.0001   0.0003   

LOGSALES 0.0869 *** 0.0310 *** -0.0116 *** 0.0628 *** 

  0.0028   0.0032   0.0020   0.0068   

                  

Dependent 

variable: 
DIVPAY REP 

        

                  

SINDUM 0.0142   -0.0286           

  0.0416   0.0260           

GDUM -0.0154   0.0417 *         

  0.0355   0.0216           

TOBQ 0.0003   0.0038           

  0.0018   0.0024           

TANG 0.0012 * -0.0009 ***         

  0.0007   0.0003           

PROFIT 0.0005 *** -0.0006 **         

  0.0001   0.0002           

LOGSALES 0.0232 *** 0.0370 ***         

  0.0037   0.0072           

 

We try to deepen our understanding of sin stocks by analyzing potential implications of sin stocks 

being undervalued. Therefore, we attempt to examine if there are differences in capital structure 

between sin stocks and other stocks. As explained in the theoretical framework and method, if sin 

stocks are undervalued, it becomes expensive for them to finance their operations through equity 

capital. We therefore expect sin stocks to use debt capital to a greater extent. While equity 
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ownership is public information the same transparency is not available for debt markets. Since 

some debt holders financing of companies are not available to the public, we expect these 

investors to be under less pressure from social norms. Institutional investors are also obliged by 

regulation to show their equity holdings every half-year, they are not required to do this for their 

corporate bond holdings.  

By looking at different indicators of leverage and by regressing on a set of control variables, we 

are able to identify if sin stocks capital structure differ from comparable stocks. First, we analyze 

firms’ market leverage. Market leverage is the firm’s total book debt in relation to its total book 

debt plus book equity. We focus our attention on the SINDUM coefficient estimate and find it to 

be positive and significant on the 10% level. It has a value of 0.0531, indicating that sin stocks 

have 5.31 percentage points higher market leverage than comparables. Our summary statistics 

show that a typical firm has market leverage ratio of 0.55. Hence, sin stocks have 9.65% higher 

market leverage ratio than comparables. GDUM is the only non-significant control variable. 

Tobin’s Q and profit have negative directions whereas asset tangibility and sales are positively 

related to market leverage.  

Closely related to market leverage is book leverage. We define it the same way as market leverage 

except that we are using book value of equity instead of market value. The coefficient estimate 

on SINDUM is not significant. All control variables, except for GDUM, are significant and in the 

same direction as in the market leverage regression. To increase the scope of the capital structure 

analysis, we also look at other factors that are related to financing. Specifically, we look at firms’ 

cash holdings, payouts, dividend payments, and share repurchases. Regressing on the same 

control variables, we find none of the coefficients on the SINDUM control variable to be 

significant. We conclude from these results that it seems like sin firms are using more debt when 

financing their operations, but they are similar to other firms when it comes to other financing 

decisions. The result that sin firms use more leverage is in line with our reasoning that sin stocks 

experience equity financing to be expensive compared to debt financing.  

Comparing our results to those of Hong and Kacperczyk, we see that they are very similar. Only 

the SINDUM coefficient in the market level ratio regression is significant. They have slightly 

stronger significance, at 5%. Our control variables are generally pointing in the same direction 

and with the same significance. 
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5.7. Results Prior to 2011  

In this section we look at our results in relation to what the results an identical study would 

produce with a sample limited to 1980-2010. This comparison is motivated by that we see a 

substantial reduction in the institutional ownership of sin stocks after 2010. The tables in this 

section presents the results from the same type of regression analyses that we have used above. 

For the institutional ownership and analyst coverage analyses we run pooled regressions where 

we use the same control variables as we used in our most conservative model specifications above. 

Standard errors are clustered at the industry level. For the cross-sectional, long-short portfolio 

strategy, and valuation regressions we also run the most conservatively estimated model 

specifications, using the same control variables as above.  

Table 20   

Dependent 

variable: 
IOit COVit 

  1980-2010 1980-2017 1980-2010 1980-2017 

SINDUM -0.0455 *** -0.0652 *** -0.0831   -0.0928 * 

  0.0113   0.0161   0.0748   0.0274   

GDUM 0.0017   0.0120   0.0009   0.0280   

  0.0135   0.0177   0.0475   0.0250   

LOGSIZE -0.0396 *** 0.0731 *** 0.2665 *** 0.0560 *** 

  0.0042   0.0042   0.0079   0.0043   

BETA 0.0684   -0.0172   0.0120   0.0007   

  0.0040   0.0191   0.0208   0.0185   

PRINV 0.0019 ** 0.0028 ** 0.0062 * 0.0027 ** 

  0.0008   0.0012   0.0033   0.0015   

STD 0.3153 * 0.2707   0.9431 *** -0.1329 ** 

  0.1656   0.1881   0.2614   0.1787   

RET -0.0370   -0.2395 *** -1.3543 *** -0.1391 *** 

  0.0260   0.0227   0.0603   0.0204   

NASD -0.0160   -0.0277 ** -0.0559 ** 0.1900 * 

  0.0115   0.0132   0.0230   0.0920   

SP500 0.0154   0.0183   0.2124 *** 0.0315 ** 

  0.0159   0.0161   0.0342   0.0145   
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Consistent with previous proof of reduction in institutional ownership in recent years, we see that 

a study ranging from 1980-2010 would have a smaller coefficient in front of SINDUM in the 

institutional ownership regression. The removal of the final 7 years changes the coefficient from 

–0.0652 into –0.0455, a difference of approximately 30%. Our results regarding analyst coverage 

were previously only significant at the 10% level. With the exclusion of the final seven years we 

are not able to show any significant difference in the coverage of sin stocks relative to their 

comparable stocks.  

Table 21  

Dependent 

variable: 
EXMRETit 

  1980-2010 1980-2017 

SINDUM 0.0043 ** 0.0047 ** 

  0.0018   0.0015   

LOGSIZE1 -0.0010 * -0.0007 * 

  0.0005   0.0004   

LOGMB1 -0.0138 *** -0.0123 *** 

  0.0008   0.0008   

RET1 0.0200   0.0162   

  0.0195   0.0169   

GDUM  -0.0034   -0.0026 ** 

  0.0014   0.0012   

BETA1 -0.0018   -0.0024   

  0.0025   0.0021   

TURN1 0.1136   0.0807   

  0.1186   0.0974   

LOGAGE1 -0.0010   -0.0006   

  0.0007   0.0006   

 

 

Unexpectedly, we do find lower excess return in the cross-sectional test with the shorter sample. 

It is hard to determine exactly what has resulted in this lower excess return. The major difference 

is that that we do not find any significance for the GDUM variable. Since this variable is negative 

and significant in the test 1980-2017 is may be an explanation as to why the coefficient of 

SINDUM is more negative in the full sample. This would be reflected in that the consumer 

products industries which are used as comparables has underperformed in recent years. If the sin 
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stocks haven’t experienced the same under performance, it would explain a higher SINDUM 

coefficient in the full sample test. 

Table 22 

Dependent 

variable: 
SINt-COMPt Equal weighted Value weighted 

    1980-2010 1980-2017 1980-2010 1980-2017 

ALPHA   0.0044 *** 0.0040 *** 0.0018 *** 0.0012 *** 

    0.0048   0.0048   0.0048   0.0056   

MARKET PREMIUM 0.0862 *** 0.0682 *** 0.0986 *** 0.1150 *** 

    0.0399   0.1333   0.0399   0.1548   

SMB   -0.1020 *** -0.0428 *** -0.0262 *** -0.0782 *** 

    0.1912   0.1962   0.1912   0.2193   

HML   -0.0194   -0.0307 *** 0.0104   -0.0133   

    0.2104   0.2140   0.2104   0.2513   

MOM   0.0463 *** -0.0001   -0.0666 *** -0.0526 *** 

    0.1436   0.1442   0.1436   0.1707   

 

The abnormal returns are lower for the full sample both when basing the portfolio on equal and 

value weighting. As we have argued earlier, this is likely due to price depressions of sin stocks in 

the most recent years due to decreased demand. The Merton (1987) model would forecast higher 

returns with lower institutional ownership if the decline had stabilized but, since the decline is 

increasing during 2011-2017, we see lower returns. However, it should be pointed out that the sin 

stocks still provide quite high abnormal returns, albeit somewhat lower than previously.  
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Table 23 

Dependent 

variable: 
LOGMBit LOGPEit 

  1980-2010   1980-2017   1980-2010 1980-2017 

SINDUM -0.0905 ** -0.1534 ** -0.1084   -0.2365 * 

  0.0379   0.0623   0.0902   0.1426   

ROEi,t 0.3071 *** 0.3868 * -2.2608 * 1.2561 *** 

  0.0714   0.2253   0.2980   0.1492   

RDSALESi,t 0.8227 ** 1.1161   3.6268 ** 5.2633 *** 

  0.4046   0.7322   0.5953   0.7846   

RDMISSi,t -0.2472 *** -0.1632 *** -0.0597 ** 0.1104 *** 

  0.0388   0.0486   0.0580   0.0317   

SP500i,t 0.0946   0.2527 *** -0.0734   -0.2287 *** 

  0.0765   0.0783   0.0554   0.0496   

GDUM 0.0659   0.1228 ** 0.2208 *** 0.2096 *** 

  0.0762   0.0544   0.0722   0.0664   

ROEi,t+1 0.4289 *** 0.2079 ** 0.0598   0.2453 *** 

  0.0844   0.0785   0.1805   0.0529   

ROEi,t+2 -0.0439   0.0512   -0.0396   0.0320   

  0.0325   0.0411   0.0936   0.0529   

ROEi,t+3 -0.0807 *** -0.0163 *** -0.4665 *** -0.0587 *** 

  0.0280   0.0064   0.1191   0.0192   
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Table 24 

Dependent 

variable: 
LOGPEBITDAit 

  1980-2010 1980-2017   

SINDUM -0.1967 ** -0.2093 *** 

  0.0860   0.0631   

ROEi,t -0.5145 *** -0.2081 ** 

  0.1530   0.0837   

RDSALESi,t 5.7741 *** 5.9040   

  0.7498   0.5763 *** 

RDMISSi,t -0.1894 ** -0.0348   

  0.0784   0.0404   

SP500i,t -0.1167 ** -0.1219   

  0.0496   0.0407   

GDUM 0.1154 * 0.0734 *** 

  0.0630   0.0493   

ROEi,t+1 -0.0791   0.0292   

  0.1174   0.0435   

ROEi,t+2 -0.4148 *** -0.0320   

  0.1155   0.0318   

ROEi,t+3 -0.4308 *** -0.0142   

  0.0818   0.0103   

 

The valuation regressions are also indicating an ongoing shift in demand. In the Merton (1987) 

framework we normally expect higher abnormal returns with lower valuations. The results in the 

table above show that the undervaluation of sin stocks has increased in recent years. Despite this 

increased undervaluation we see lower abnormal returns for the sin stocks when including the 

years 2011-2017.  This relationship further segments the conclusion that the sin stocks are 

experiencing an increased price depression as a result of decreased institutional investor demand.  

 

  



   

 

82 

 

5.8. Gordon’s Growth Model Reconciliation 

In an attempt to reconcile our results from the abnormal return tests and the valuation tests we 

look at the valuation effects by calibrating the Gordon’s growth model formula with the abnormal 

return. Any extra return on stocks can be interpreted as an increase in cost of capital and the 

discount factor applicable to that stock. Gordon’s model uses return and growth rate of dividends 

to determine the value per share. The model is specified as follows:  

𝐺𝑜𝑟𝑑𝑜𝑛′𝑠 𝐺𝑟𝑜𝑤𝑡ℎ 𝑚𝑜𝑑𝑒𝑙 =
1

(𝑟 + 𝛼 − 𝑔)
 ,                               (14) 

To determine what alpha that matches the undervaluation we see we will calculate the ratio of the 

model including alpha over the value without the abnormal return as follows: 

Δ𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 =

(
1

(𝑟 + 𝛼 − 𝑔)
)

(
1

(𝑟 + 𝑔)
)

− 1,                                           (15) 

Under the assumption that r, the annual return, is on average 12% for a typical firm and that 

growth is around 4%3 we get the following effects on the valuation of firms when adjusting r for 

the alpha:  

 Monthly α 0.0005 0.001 0.002 0.003 0.004 

Δ Valuation -0.07 -0.13 -0.23 -0.31 -0.38 
 

The Gordons growth formula indicates that an alpha around 0.2% would be most consistent with 

the valuation ratios of sin stocks. This is higher than the results we receive from the equal 

weighted portfolio but lower than the results from the equal weighted portfolio. Noteworthy, in 

section 5.7 we saw that the sin stocks’ alphas have reduced in recent years. A reduction in alpha 

should, in Gordon’s growth model, lead to a higher valuation. In recent years we see the inverse 

relationship. For sin stocks there have been a reduction of both alphas and valuation ratios. This 

may be a result of instability in prices due to the large shift in institutional investors demand. 

Since return is comprised of two components, change in price and direct return, it is probable that 

the recent reduction in demand has depressed the prices of sin stocks to the degree that is has led 

                                                      
3 These values are often the midpoints used in valuation literatures.  



   

 

83 

 

to a reduction in total returns. Inserted below is a table providing a sensitivity analyze on the 

changes in valuation given different assumptions of the rate of return.  

Table 25 

Sensitivity analysis  

    α 

    0.0005 0.001 0.002 0.003 0.004 

r 

0.06 -0.23 -0.38 -0.55 -0.65 -0.71 

0.08 -0.13 -0.23 -0.38 -0.48 -0.55 

0.1 -0.09 -0.17 -0.29 -0.38 -0.45 

0.12 -0.07 -0.13 -0.23 -0.31 -0.38 

0.14 -0.06 -0.11 -0.20 -0.27 -0.33 

 

  

6. Analysis and Conclusion  

In this paper, we set out to analyze how social norms affect financial markets. Specifically, we 

were interested in what the potential shunning of sin stocks means in terms of stock price and 

returns. We wanted to extend on one of the most influential papers on the subject by adding data 

and by meeting some of the critique against it.  

Our first hypothesis stated that sin stocks should be held to a lesser extent than other stocks. 

Testing for institutional ownership, we find evidence for sin stocks being held to a lesser extent 

by institutions than other stocks. Controlling for a host of explanatory factors, our method 

estimates this ownership difference to be about 17% over the sample period. By splitting the 

sample period into smaller ones, we conclude that the shunning of sin stocks by institutions has 

been particularly strong in the last seven years. Our belief is that this is a result of increased 

awareness about social issues and demand from the public for socially responsible investment 

products. We also did not find any significant difference between institutional ownership in sin 

stocks and other stocks during the period of the 2007-2009 financial crisis. We can from this 

conclude that institutions don’t seem to shun sin stocks in periods of financial turbulence. The 

reason may be that the profit motive becomes more important than the motive to not invest in sin 

stocks. Moreover, a very important conclusion that we draw is that it is institutions that are 

constrained by norms (banks, insurance companies, and others including pension plans etc.) that 
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have lower ownership in sin stocks. Other institutions (mutual funds, hedge funds) do not avoid 

sin stocks in the same way. 

As an extension of our first hypothesis, we then analyzed whether sin stocks are followed by 

fewer analysts. Our statistically significant results allow us to conclude that sin stocks on average 

receive 12.4% fewer analyst estimates. 

As a result of the lower demand for sin stocks, the third hypothesis stated that a portfolio with 

long positions in sin stocks and short positions in comparable stocks should experience abnormal 

return.  Employing this long-short strategy of sin and comparable stocks, we can conclude that 

sin stocks have an abnormal return of 0.31% per month in a CAPM, Fama-French and Carhart 

setting. By also testing the same strategy with value-weighted returns, we still find an abnormal 

return of 0.12% per month. This result disproves the critique presented by Adamsson and Hoepner 

(2013).  

The fourth hypothesis stated that sin stocks offer a higher excess return than other stocks when 

controlling for a host of variables believed to explain return. We conclude that this is true and that 

this higher excess return is about 0.40% per month.  

Also following from the low demand and high returns, the fifth hypothesis stated that sin stocks 

should be undervalued compared to other stocks. By comparing different valuation ratios, we can 

conclude that sin stocks have valuation ratios that on average are about 20 percentage points lower 

than other stocks.  

Following that sin stocks are undervalued, equity financing ought to be expensive. Hence, our 

sixth and final hypothesis stated that sin stocks should use more debt financing than other stocks. 

We test different financing measures and find some support for this hypothesis. Specifically, we 

conclude that sin stocks have a higher market leverage than other stocks by about 5.3 percentage 

points, but we cannot conclude that they have higher book leverage or retain more of their 

earnings. In short, we find that the sin stocks rely on debt for their financing to a higher degree, 

but we cannot see any other statistically significant differences in their financing.  

In an attempt to understand the effects of the sustainability trend in recent years, we replicated 

the study on the period 1980-2010, i.e. we excluded the last seven years. When we do this, we 

see a large difference in institutional ownership compared to the analysis for the full sample 

period. The regression on the limited sample produces a less negative coefficient for sin stocks’ 

institutional ownership. Hence, we can conclude that the neglect effect by institutional investors 
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was not as big before 2010. Consistent with this, the valuation ratios and the analyst coverage are 

also higher for sin stocks under the shorter sample. What is interesting is that the alpha also 

increases for the short period despite the lower institutional neglect. This indicates that the neglect 

of recent years has been increasing to the degree that the price depression of sin stocks reduces 

the performance of the portfolio.  

In all, we conclude that sin stocks are less held by institutions and less covered by analysts. We 

also conclude that sin stocks have excess returns and tend to be undervalued. Regarding corporate 

financing, we conclude that sin stocks have a higher market leverage than other stocks. An 

important trend we find is that more and more of total assets under management in the US is 

invested with some sort of criteria regarding the investment’s social impact. Sin stocks may be 

getting set up for extraordinary future returns if prices stabilize and they are able to continue to 

finance their operations through debt. Thus, the question any investor interested in exploiting sin 

stocks’ mispricing must ask oneself is whether he or she believes that this trend is about to 

stabilize any time soon.  
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7. Discussion of Study Precision  

 

7.1. Validity  

Validity is defined as studies’ ability to measure what is supposed to be measured without any 

systematic errors (Bryman and Bell, 2005).  This study utilizes methodology and theories 

developed by highly regarded scientists to create relevant and valid tests. We have at every 

decision tried to choose the methods yielding correct and conservative results. Moreover, we 

mainly use market data from CRSP and accounting data, which have been audited, from 

COMPUSTAT. These databases are considered to be highly reliable. It should however be noted 

that we may have effects of manipulation the financial statements by firms. This is unfortunately 

not something that was possible to adjust for in this study.  Additionally, we use the I/B/E/S 

database, to determine analyst coverage, which is also considered to be without systematic errors. 

Finally, we use the Thomson-Reuters 13F Database and Classification of Institutional Investors. 

This database is generally believed to have valid data but is does introduce the issue of mistimings 

in-between different institutions report date.  To mitigate these effects, we have capped 

institutional ownership to 100%. Still, it reduces the degree of validity of this study despite the 

fact that our results from the ownership test are consistent with the other results.  

 

7.2. Reliability  

Reliability is defined as the degree to which another study implementing the same method would 

come to the same conclusion (Bryman and Bell, 2005). Our study has follow a strictly systematic 

method when collecting the sample and when managing the data. The market data could easily 

be found and the tests could thus be replicated by another study. Our data management has been 

strictly systematic using Stata which minimize the risk of any human error and subjective 

decisions in the management. In short, the study has been conducted with great respect for the 

strict process and the importance of valid decisions of methods required to yield valid and reliable 

results. 

 

  



   

 

87 

 

8. Future Research  

In this paper we have managed to determine that the sin stock anomaly persists and that it remains 

regardless of value weighting or equal weighting. In future studies one could look deeper at other 

portfolio strategies. One interesting option would be to create separate portfolios for each sin 

industry. For example, gaming stocks would perhaps be better compared to only the industry 7 

(Fun) instead of being pooled with the other sin stocks and their comparables.  

We believe that there is a strong trend in the investment market towards socially responsible 

investing, and this is affecting sin stocks. It would be very interesting to replicate this study in a 

few years to further study the effects of this trend once it has stabilized. Another interesting aspect 

to look at would be if other industries, that are considered to not conform to current norms, also 

have been affected in similar ways. An example of such an industry would be the oil industry. 

An increasingly important subfield of socially responsible investing is ESG investing. ESG is an 

abbreviation of Environmental, Social and Governance. With ESG investing, companies are given 

scores and ranked depending on how they perform in these aspects. This type of investing is 

similar to how institutional investors treat sin stocks in that certain stocks are avoided. Hence, this 

presents a new way of testing the effects of neglect. ESG investing generally involves screening 

for high scores versus low scores. This type of screening enables a portfolio long in low ESG-

score stocks and short in high ESG-score to be created with firms belonging to the same industries. 

For example, different stocks in the food industry may be ranked differently and can therefore 

either be part of the long or the short position. In contrast, when measuring the performance of 

sin stocks, we had to find comparable stocks in different industries. When measuring performance 

in this way one always introduces the risk of finding over- or under performance when it is only 

due to a flawed choice of comparable stocks. With a long-short ESG portfolio a study could 

minimize the effect of comparable stocks not being suitable comparables to the stocks believed 

to be underpriced due to neglect. In the ESG setting one could also study if the reverse relationship 

would hold true. In other words, if stocks that are considered virtuous in relation to norms are 

overpriced and thus are providing underperformance in terms or returns. 
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Appendix  

1. A. Categorization of Institutional Investors  

 

 

2. A. NAICS Gaming industry  

7132 Gambling industries  

71312 Amusement Arcades  

713210 Casinos (except casino hotels)  

71329 Other Gambling industries  

713290 Other gambling industries  

72112 Casino Hotels 

721120 Casino Hotels 

Source: https://www.census.gov/cgi-bin/sssd/naics/naicsrch 

 

  

https://www.census.gov/cgi-bin/sssd/naics/naicsrch
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3. A. Equations 

𝑈𝑗 = 𝐸[�̃�𝑗𝑊𝑗] −
𝛿𝑗

2𝑊𝑗
𝑉𝑎𝑟[�̃�𝑗𝑊𝑗],                                                                             (1) 

Max
{𝑏𝑗,𝑤𝑗}

[�̅�𝑗 −
𝛿𝑗

2
𝑉𝑎𝑟(�̃�𝑗) − ∑

𝑛
1

𝜆𝑘
𝑗

𝑤𝑘
𝑗
],                                                                         (2) 

𝑟𝑖𝑡 = 𝑟𝑓,𝑡 + 𝛽𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 휀𝑖,𝑡                                                                                   (3) 

𝑟𝑖𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽0,𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 휀𝑖,𝑡                                                                       (4) 

𝑟𝑖𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽0,𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝛽2,𝑖𝑆𝑀𝐵𝑡 + 𝛽3,𝑖𝐻𝑀𝐿𝑡 + 휀𝑖,𝑡                                     (5) 

𝑟𝑖𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽0,𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝛽2,𝑖𝑆𝑀𝐵𝑡 + 𝛽3,𝑖𝐻𝑀𝐿𝑡 + 𝛽4,𝑡𝑀𝑂𝑀𝑡 + 휀𝑖,𝑡  (6) 

𝐼𝑂𝑡 = 𝛼0 + 𝛼1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝜶𝟐𝑿𝒊𝒕 + 휀𝑖𝑡,   𝑖 = 1, . . . , 𝑁,                                         (7) 

𝐿𝑂𝐺𝐶𝑂𝑉𝑖𝑡 = b0 + 𝑏1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝒃𝟐𝑿𝒊𝒕 + ε𝑖𝑡,   𝑖 = 1, . . . , 𝑁,                             (8) 

𝐸𝑋𝐶𝑂𝑀𝑃𝑡 = 𝛼 + 𝛽𝑉𝑊𝑅𝐹𝑡 + 휀t,   𝑡 = 1, . . . , 𝑁,                                                       (9) 

𝐸𝑋𝐶𝑂𝑀𝑃𝑡 = 𝛼 + 𝛽1𝑉𝑊𝑅𝐹𝑡 + 𝛽2𝑆𝑀𝐵𝑡 + 𝛽3𝐻𝑀𝐿𝑡 + 𝛽4𝑀𝑂𝑀𝑡 + 휀t,             (10) 

𝐸𝑋𝑀𝑅𝐸𝑇𝑖𝑡 = 𝑐0 + 𝑐1𝑆𝐼𝑁𝐷𝑈𝑀𝑡−1𝑐2𝑿𝒊𝒕−𝟏 + 휀𝑖𝑡,   𝑖 = 1, . . . , 𝑁,                         (11) 

 𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛𝑖𝑡 = 𝑑0 + 𝑑1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝑑2𝑿𝒊𝒕 + 휀𝑖𝑡,    𝑖 = 1, . . . , 𝑁,                     (12) 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑖𝑡 = 𝑒0 + 𝑒1𝑆𝐼𝑁𝐷𝑈𝑀𝑖𝑡 + 𝑒2𝑿𝒊𝒕 + 휀𝑖𝑡,                                (13) 

𝐺𝑜𝑟𝑑𝑜𝑛′𝑠 𝐺𝑟𝑜𝑤𝑡ℎ 𝑚𝑜𝑑𝑒𝑙 =
1

(𝑟 + 𝛼 − 𝑔)
 ,                                                           (14) 

Δ𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 =

(
1

(𝑟 + 𝛼 − 𝑔)
)

(
1

(𝑟 + 𝑔)
)

− 1,                                                                                 (15) 
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4. A. Sin Companies and Years 

Company Start End Category 

        

A & W BRANDS INC 1987 1992 Alcohol 

ALTRIA GROUP INC 1980 2017 Tobacco 

AMERICAN FUEL TECHNOLOGIES INC 1982 1985 Alcohol 

AMERICAN GAMING & ENTMT LTD 1990 1995 Gaming 

AMERICAN MAIZE PRODS CO 1980 1994 Tobacco 

AMERICAN WAGERING INC 1996 1999 Gaming 

AMERISTAR CASINOS INC 1993 2012 Gaming 

ANCHOR GAMING 1994 2001 Gaming 

ANHEUSER BUSCH COS INC 1980 2007 Alcohol 

ARGOSY GAMING CO 1993 2004 Gaming 

ASCONI CORP 2003 2004 Alcohol 

AZTAR CORP 1989 2005 Gaming 

BALLY TECHNOLOGIES INC 1985 2013 Gaming 

BALLYS GRAND INC 1994 1996 Gaming 

BAYUK CIGARS INC 1980 1981 Tobacco 

BEAM INC 1980 2013 Alcohol 

BERINGER WINE ESTATES HLDGNS INC 1997 1999 Alcohol 

BEV TYME INC NEW 1993 1996 Alcohol 

BIG BUCK BREWERY AND STEAKHS INC 1996 2001 Alcohol 

BLACK HAWK GAMING & DEV CO INC 1993 2000 Gaming 

BOARDWALK CASINO INC 1994 1997 Gaming 

BOOMTOWN INC 1992 1996 Gaming 

BOSTON BEER INC 1995 2017 Alcohol 

BOULDER BREWING CO 1983 1983 Alcohol 

BOYD GAMING CORP 1993 2017 Gaming 

BROWN FORMAN CORP 1980 2017 Alcohol 

C A BLOCKERS INC 1987 1988 Tobacco 

CAESARS ENTERTAINMENT CORP 2012 2017 Gaming 

CAESARS ENTERTAINMENT INC 1999 2004 Gaming 

CAESARS NEW JERSEY INC 1980 1990 Gaming 

CAESARS WORLD INC 1980 1994 Gaming 

CANTERBURY PARK HOLDING CORP 1994 2017 Gaming 

CAPITAL GAMING INTL INC 1990 1994 Gaming 

CARIBBEAN CIGAR CO 1996 1997 Tobacco 

CARLING OKEEFE LTD 1980 1986 Alcohol 

CASINO MAGIC CORP 1992 1997 Gaming 

CASTLE BRANDS INC 2006 2017 Alcohol 

CENTURY CASINOS INC 1993 2017 Gaming 

CHALONE WINE GROUP LTD 1984 2003 Alcohol 

CHARTWELL LEISURE INC 1994 1996 Gaming 
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Company Start End Category 

        

CHURCHILL DOWNS INC 1993 2017 Gaming 

COLORADO CASINO RESORTS INC 1995 1998 Gaming 

CONSOLIDATED CIGAR HOLDINGS INC 1996 1997 Tobacco 

CONSTELLATION BRANDS INC 1986 2017 Alcohol 

CONWOOD CORP 1980 1984 Tobacco 

CRAFT BREW ALLIANCE INC 1995 2017 Alcohol 

CROWN GROUP INC 1994 1998 Gaming 

CRUZAN INTERNATIONAL INC 1992 2005 Alcohol 

CULBRO CORP 1980 1996 Tobacco 

DOVER DOWNS ENTERTAINMENT INC 1996 1998 Gaming 

DOVER DOWNS GAMING & ENTMT INC 2002 2017 Gaming 

DR PEPPER SEVEN UP CO INC 1993 1993 Alcohol 

EASTSIDE DISTILLING INC 2017 2017 Alcohol 

ELDORADO RESORTS INC 2014 2017 Gaming 

EMPIRE RESORTS INC 1993 2017 Gaming 

FALSTAFF BREWING CORP 1980 1988 Alcohol 

FREDERICK BREWING CO 1996 1998 Alcohol 

FULL HOUSE RESORTS INC 1993 2017 Gaming 

G B HOLDINGS INC 2001 2003 Gaming 

GAMING CORP OF AMERICA 1993 1994 Gaming 

GEMINEX INDUSTRIES INC 1990 1990 Gaming 

GENERAL CIGAR HOLDINGS INC 1997 1999 Tobacco 

GENESEE CORP 1980 1998 Alcohol 

GLENMORE DISTILLERIES CO 1980 1990 Alcohol 

GOLDEN ENTERTAINMENT INC 1999 2017 Gaming 

GOLDEN STATE VINTNERS INC 1998 2003 Alcohol 

GRAND CASINOS INC 1991 1997 Gaming 

GRAND GAMING CORP 1994 1994 Gaming 

GREATER BAY CASINO CORP DEL 1985 1997 Gaming 

GRIFFIN GAMING & ENTMT INC 1990 1995 Gaming 

HARVEYS CASINO RESORTS 1994 1998 Gaming 

HEILEMAN G BREWING INC 1980 1986 Alcohol 

HEUBLEIN INC 1980 1981 Alcohol 

HOLLY HOLDINGS INC 1993 1996 Gaming 

HOLLYWOOD CASINO CORP 1993 2001 Gaming 

I T T CORP NEV 1995 1996 Gaming 

ICEE USA CORP 1985 1987 Alcohol 

INDEPENDENCE BREWING COMPANY 1997 1998 Alcohol 

INTERNATIONAL GAME TECHNOLOGY 1981 2014 Gaming 

INTERNATIONAL GAMING MANAGMNT IN 1993 1993 Gaming 

INTERNATIONAL THOROUGHBRED BRDRS 1982 1996 Gaming 

ISLE OF CAPRI CASINOS INC 1992 2015 Gaming 
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LADY LUCK GAMING CORP 1993 1998 Gaming 

LAS VEGAS SANDS CORP 2004 2017 Gaming 

LION BREWERY INC 1996 1998 Alcohol 

LORILLARD INC 2008 2014 Tobacco 

M B C HOLDING CO 1993 2000 Alcohol 

M G M RESORTS INTERNATIONAL 1988 2017 Gaming 

M G P INGREDIENTS INC 1988 2017 Alcohol 

M T R GAMING GROUP 1992 2013 Gaming 

MAFCO CONSOLIDATED GROUP INC 1995 1996 Tobacco 

MANDALAY RESORT GROUP 1983 2004 Gaming 

MIRAGE RESORTS INC 1980 1999 Gaming 

MOLSON COORS BREWING CO 1980 2017 Alcohol 

MONARCH CASINO & RESORT INC 1993 2017 Gaming 

MONK AUSTIN INC 1992 1994 Tobacco 

MOUNTAINTOP CORP 1990 1990 Alcohol 

MULTIMEDIA GAMES HOLDING CO INC 1996 2014 Gaming 

NEVADA GOLD & CASINOS INC 1980 2017 Gaming 

NOR WESTER BREWING INC 1996 1996 Alcohol 

NUTRI BEVCO INC 1984 1987 Alcohol 

OLYMPIA BREWING CO 1980 1981 Alcohol 

PABST BREWING CO 1980 1984 Alcohol 

PAVICHEVICH BREWING CO 1989 1991 Alcohol 

PENN NATIONAL GAMING INC 1994 2017 Gaming 

PENWEST LTD 1985 1988 Alcohol 

PETES BREWING CO 1995 1997 Alcohol 

PHILIP MORRIS INTERNATIONAL INC 2008 2017 Tobacco 

PINNACLE ENTERTAINMENT INC NEW 2016 2017 Gaming 

PITTSBURGH BREWING CO 1983 1985 Alcohol 

PLAYERS INTERNATIONAL INC 1986 1998 Gaming 

POWERHOUSE TECHNOLOGIES INC 1991 1998 Gaming 

PRESIDENT CASINOS INC 1992 1997 Gaming 

PRIMADONNA RESORTS INC 1993 1998 Gaming 

PURE WORLD INC 1982 2004 Alcohol 

PYRAMID BREWERIES INC 1995 2007 Alcohol 

R H PHILLIPS INC 1995 1999 Alcohol 

R J R NABISCO HOLDINGS CORP 1991 1997 Tobacco 

RAVENSWOOD WINERY INC 1999 2000 Alcohol 

RED ROCK RESORTS INC 2016 2017 Gaming 

REYNOLDS AMERICAN INC 1999 2016 Tobacco 

RIO HOTEL & CASINO INC 1984 1997 Gaming 

RIVIERA HOLDINGS CORP 1996 2008 Gaming 

ROBERT MONDAVI CORP THE 1993 2004 Alcohol 
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SANDS REGENT 1985 2006 Gaming 

SANTA FE FINANCIAL CORP 1998 2002 Gaming 

SCHAEFER F & M CORP 1980 1980 Alcohol 

SCHLITZ JOS BREWING CO 1980 1981 Alcohol 

SCHWEITZER MAUDUIT INTL INC 1995 2017 Tobacco 

SCIENTIFIC GAMES CORP 1984 2017 Gaming 

SEABOARD CORP 1980 2017 Alcohol 

SENOMYX INC 2004 2017 Alcohol 

SHOWBOAT INC 1980 1997 Gaming 

SILICON GAMING INC 1996 1998 Gaming 

SODAK GAMING INC 1993 1998 Gaming 

STAR SCIENTIFIC INC 1998 2009 Tobacco 

STATION CASINOS INC 1993 2006 Gaming 

STEARNS AND LEHMAN INC 1996 2000 Alcohol 

SWISHER INTERNATIONAL GROUP INC 1996 1998 Tobacco 

TECHNOLOGY FLAVORS & FRAG INC 2000 2004 Alcohol 

TELLUS INDUSTRIES INC 1986 1993 Alcohol 

TRUETT HURST INC 2013 2017 Alcohol 

TRUMP ENTERTAINMENT RESORTS INC 2005 2008 Gaming 

TURNING POINT BRANDS INC 2016 2017 Tobacco 

U S T INC 1980 2007 Tobacco 

UNIVERSAL CIGAR CORP 1980 1983 Tobacco 

UNIVERSAL CORPORATION 1980 2017 Tobacco 

VENTURE CATALYST INC 1995 1999 Gaming 

W H G RESORTS & CASINOS INC 1997 1997 Gaming 

W I N E INC 1987 1988 Alcohol 

W M S INDUSTRIES INC 1981 2012 Gaming 

WALKER HIRAM RES LTD 1980 1985 Alcohol 

WILLAMETTE VALLEY VINYDS INC 1994 2017 Alcohol 

WYNN RESORTS LTD 2002 2017 Gaming 

YOUBET COM 1999 2009 Gaming 

 

 

 

 

 

 


