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Abstract

During the previous decades, research has proven that value stocks outperform growth

stocks as well as the overall  market.  While contradictory research showed that divi-

dends can have an impact on the overall return of the investor, no study looked specifi-

cally at the effect of dividends within the field of value investing. This study closes the

scientific gap and examines how important dividends are for the value investor by ana-

lyzing the performance of value stocks which pay a significant dividend or no dividend

at all while providing the necessary theoretical background. The findings provide evi-

dence, for the S&P 500 and Stoxx Europe 600, that non-dividend paying low P/B stock

portfolios outperform on average significantly dividend paying low P/B stock portfolios

as well  as the overall  value portfolio they are part  of. Significantly dividend-paying

value stocks offer the best risk-adjusted return for the U.S. investor while non-dividend

paying value stocks are the best option for the European investor. All in all, holding or

including non-dividend paying stocks into the value portfolio can significantly optimize

the investment returns of value investors in Europe and the United States.
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1. Introduction

That value investing is a highly successful investment philosophy is shown not only by

many real-life investors and fund managers. Also, a considerable amount of previous re-

search proves the fact that value stocks tend to perform better than growth stocks or the

index. The superior performance of stocks with a low price-to-book or a low price-earn-

ings ratio – which are called value stocks – is called the value premium. The value pre-

mium has been validated by numerous researchers in the past, among them Basu (1977,

1983),  Chan, Hamao, and Lakonishok (1991),  Fama and French (1992, 1998, 2012),

Bauman and Miller (1997), Piotroski (2000), Chan and Lakonishok (2004), and K. An-

derson and Brooks (2007). The better performance of value stocks is not only evinced

by academia, but also by real-life investors. Value investors like Walter Schloss or War-

ren Buffett show an impressive track record1 of continued index outperformance. Both,

Walter Schloss and Warren Buffett were students of Benjamin Graham – who is today

regarded as the father of value investing. Today, the term value investing is barely used

without mentioning Benjamin Graham or Warren Buffett. Both became the two leading

figures of value investing, and everyone who is interested in value investing will get in

touch with their writings.

In 1934, Benjamin Graham and David Dodd published the famous book Security Analy-

sis,  where they first described the principles and techniques of selecting value stocks.

(Graham & Dodd, 1934) Security Analysis is today often called the bible of value in-

vesting. Later in 1949, Benjamin Graham published his second book The Intelligent In-

vestor where he describes the "emotional framework and analytical tools that are essen-

tial to financial success." (Graham & Zweig, 2003, p. xi) In his books, Benjamin Gra-

ham demands from investors to insist on a payout of earnings of around two-thirds. Oth-

erwise, they should demand a clear proof that the reinvested earnings "have produced a

satisfactory increase in per-share earnings." (Graham & Zweig, 2003, p. 492) Graham’s

teachings and his criticism of companies who do not pay dividends seems to go un-

heeded with Warren Buffett. Berkshire Hathaway Inc. – of which Warren Buffett is the

chairman, president, and CEO – pays no dividends to its shareholders. On the first sight,

it might confuse investors why Berkshire Hathaway does not pay any dividends despite

1 From 1956 to Q1 1984 the partnership of Walter Schloss showed a CAGR of 21,3% versus 8,1% of the S&P 500 in-

dex. Cf. Jun (2015)
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vast cash reserves2. Warren Buffett counter-argued this critique by offering a good rea-

son why Berkshire Hathaway shareholders are better off when the profits are allocated

differently than paying out dividends. (Buffett, 2013) The no-dividend policy of Berk-

shire Hathaway and the excellent explanation given by Warren Buffett raise the ques-

tion whether value investors are better off when they invest in companies which pay a

dividend or when the management allocates the free cash flow in other ways – for ex-

ample by reinvesting the earnings into the business.

The question whether dividends are necessary or rather nice to have for investors has al-

ready been subject to numerous studies. Merton Miller and Franco Modigliani earned a

Nobel Prize in Economics with their research paper called  Dividend Policy, Growth,

and the Valuation of Shares published in 1961. Miller and Modigliani stated that divi-

dends are irrelevant as investors do not care whether their returns come from dividends

and a rise in the stock price, or through the stock price alone – as long the total return is

the same.  (Miller & Modigliani,  1961) However, as the increasing demand for divi-

dends of Berkshire Hathaway shareholders shows, not every investor is neglectful of

dividends. In 2003, Robert D. Arnott and Clifford S. Asness published their article "Sur-

prise! Higher Dividends = Higher Earnings Growth" where they showed a correlation

between current dividend yields and future corporate earnings. They showed that if the

current dividends a company pays out are low, the future corporate earnings of that

company also turn out to be low. On the other hand, when dividends are high future

earnings turned out to be higher as well. (Arnott & Asness, 2003)

Until today, there is no consistent recommendation from academia whether dividends

are beneficial for investors or not. When narrowing to the topic of value investing, the

importance of dividends becomes even less clear. Several well-known value investors

publicly state their opinions on the topic of dividends, yet hitherto no research com-

bined the fields of value investing and dividend policy. Therefore, not only the publicly

somehow contradictory opinions on dividends of Warren Buffett  and Benjamin Gra-

ham, but also the lack of research brings obscurities to value investors. The purpose of

this research is, therefore, to clarify how essential dividend payments are for the total re-

turn of the value investor. To do so, this thesis will answer the following main research

questions:

2 Berkshire Hathaway Inc. has $86 billion in cash reserves as reported in the Annual Statement of 2016. (Berkshire 

Hathaway Inc., 2017)
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In the first part, a literature review will answer the following three research questions:

R1: What is the latest state of the art of value investing research?

R2: What is the latest state of the art of dividend policy research?

R3: How important are dividends as a value investing criteria?

The second part uses an empirical analysis to answer the primary research question:

RQ: Do value stock portfolios consisting of companies which pay dividends have a

higher overall return on invested capital than value stock portfolios consisting of

companies which do not pay dividends?

This thesis will clarify how important dividend-paying stocks are for the overall finan-

cial return of the value investor by, first, providing a theoretical background on and

defining the topic of value investing and reviewing previous research on value invest-

ing. Secondly, this thesis will review previous research on the effect of different divi-

dend policies on the overall return of the investor. Also, the importance of dividends ac-

cording to Warren Buffett, Benjamin Graham, and other value investors and scholars

will be determined.

In an empirical analysis, this study will create three separate value stock portfolios, by

ranking stocks according to their price-to-book ratio. One consisting of value stocks in

general – defined by a low price-to-book ratio – a second consisting of value stocks

which pay a significant dividend and the last value portfolio consisting of stocks which

do not pay dividends. These portfolios will be created respectively for the United States

and Europe by using the constituent lists of the S&P 500 and the Stoxx Europe 600.

This approach discovers the regional differences between both regions while spotting

the different performances of both indices and their portfolios. This thesis concludes by

providing an investment  recommendation for value investors and managers of value

funds.
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2. Theoretical Framework and Literature Review

An investor who wants to become a better investor will stumble upon an abundance of

investing advice. The internet offers hundreds of thousands of web pages who – in one

form or another – publish tips and tricks on how one might beat the index. Also, thou-

sands of investing books have been published wherein investors or fund managers de-

scribe their  investment  principles.  Furthermore,  hundreds  of  partly  contradictory  re-

search articles have been published on the topic of value and dividend investing. This

chapter aims to introduce the most important scientific theories, research articles, and

literature of importance of the subject value investing and dividend investing.

2.1 General Market Assumptions

2.1.1 Modern Portfolio Theory and Efficient Markets

The majority of today’s finance literature, teachings, and thinking is based on two scien-

tific concepts: the modern portfolio theory and the efficient market hypothesis. In the

1950s, the economist Harry Markowitz came out with the modern portfolio theory, in

which he stated that investors could reduce their investment risk by merely holding a

broadly diversified portfolio.  (Markowitz, 1952) For an investor in the year 2017, this

translates to the advice to invest in an index fund which – according to Markowitz – re-

duces the risk for the investor to a minimum.

Roughly twenty years later,  Fama (1970) introduced the efficient market hypothesis,

which further supports the idea that investors should hold a highly diversified portfolio

or nowadays an index fund. Fama (1970) not only underlines that an investor’s risk is

minimized by passively holding a  diversified  portfolio,  but  Fama also suggests  that

sticking with the market is the only efficient way to invest money. The efficient market

hypothesis proposes that stock prices are always in equilibrium because all information

is freely available to every investor. There are no investors who have access to insider

information, as insider information do not exist. As a result, the market prices of securi-

ties always do adequately reflect the information available for every investor. According

to the efficient market hypothesis, investors who achieve a higher return than the market

as a whole were exposed to a higher degree of risk, or they were lucky.

How much information is available to investors depends on the market the investor is

participating in. Fama (1970) sorted the market into three different types: the weak mar-

ket, the semi-strong market, and the strong market. In the weak market form, an investor
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only has access to historical price and return data. Therefore, the weak market is follow-

ing a “random walk” and predicting the future market price of a stock is impossible.

(Fama, 1970) In a semi-strong market form, the stock market price already reflects all

publicly available information. While in the semi-strong market, the investor has access

to public information – such as news reports, earnings forecasts, or historical market

prices – in the strong market, the investor also has access to insider information. In the

case of a strong market, all investors have equal access to insider information, and thus

the stock price of a  company immediately  reflects  all  available  insider  information.

(Fama, 1970) An essential assumption of the efficient market hypothesis is that all in-

vestors act rationally and hence use all available information. It is also assuming that if

some investors act irrational, their actions are random and these random market activi-

ties cancel each other out without having any impact on the market price.

Trusting the efficient market hypothesis means that there are no long-term techniques to

beat the market. In fact, it would be impossible to gain above-average returns. There-

fore, an uninformed and inexperienced investor who holds a diversified portfolio – like

an index fund – is going to realize the same return on his investment as a professional

investor.  (Malkiel, 2003) The additional time and resources used by a professional in-

vestor are wasted.

Greenwald, Kahn, Sonkin, and Van Biema (2004, pp. xvi-xvii) point to the inevitable

consequences for investors if the modern portfolio theory and the efficient market hy-

pothesis were correct:

- The stock market is efficient and never mispriced which means that investors

cannot outperform the market except by chance.

- To reduce risk, investors need to invest their money in a widely diversified port-

folio.

- The only and best investment strategy is to put one’s assets into a broad index

fund and – to further reduce the risk – combine the index fund with risk-free as-

sets like government bonds.

However, if all these statements were true how one can explain the long-term invest-

ment results of investors like Warren Buffett, Walter Schloss, or Seth Klarman? The

success of many value investors depends upon the fact that the efficient market hypoth-

esis is false. Value investors achieve superior returns by looking for undervalued stocks
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and investing in them. Warren Buffett once expressed the discord between scientific

theories and real-world investing as follows: “To invest successfully, you need not un-

derstand beta, efficient markets, modern portfolio theory, option pricing, or emerging

markets. You may, in fact, be better off knowing nothing of these.” (Buffett, 1997) Not

only the real-life investment success of multiple value investors, but also much subse-

quent research, as well as inefficient market behaviors are challenging the validity of the

efficient market hypothesis.

2.1.2 Inefficient Market Behaviors

Even before  Fama (1970) postulated the efficient market hypothesis,  Wachtel (1942)

discovered unusual market movements from December to January in the period from

1927 to 1942. Wachtel observed that stocks sell in December at their or close to their all

year’s  low.  In  January,  stock  prices  then  recover  and  abnormally  high  returns  are

achieved.  (Wachtel, 1942) Wachtel suggested that tax-sales are one possible explana-

tion: Investors sell their poor performing stocks from their portfolio to realize a loss to

lower their capital gains tax. Higher returns in January were also confirmed by Rozeff

and Kinney (1976) who then called this observation the January effect.

The January effect is not the only market observation that contradicts the efficient mar-

ket hypothesis. Banz (1981) discovered a correlation between the stock return of a com-

pany and its market capitalization. Companies with a relatively small market capitaliza-

tion showed a higher risk-adjusted return than medium- or large-sized companies with a

remarkably higher market capitalization. (Banz, 1981) While Banz did not mention any

specific reason for this size-effect, Hong and Stein (1999) suggested that information of

smaller companies spread slower to investors than the news of large companies. As a re-

sult, small-cap investors can profit from a short-term value premium.  (Hong & Stein,

1999)

2.1.3 Behavioral Finance and Investing Biases

Behavioral finance emerged as a new field of research to explain the observations which

are contrary to the modern portfolio theory and the efficient market hypothesis. Appar-

ently, investors do not act like irrational calculation machines. Investors are human be-

ings, and thus they sometimes act irrationally with certain biases. Behavioral finance is

a scientific field which makes sense of how the human psychology influences investors

and the market.
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In The Intelligent Investor Benjamin Graham provides principles for investors to act in-

telligently to avoid the pitfalls of irrationality. According to Benjamin Graham, “the in-

vestor’s chief problem – and even his worst enemy – is likely to be himself.” (Graham,

1949)

Tversky and Kahneman (1974) first described the human misjudgments when it comes

to judging and predicting the likelihood and frequency of an event in their famous arti-

cle  Judgement under uncertainty: heuristics and biases. Those biases lead to the fact

that investors cannot evaluate the growth potential of companies correctly, and therefore

overpay for their stock. On the other hand, investors pay too little attention to unspec-

tacular companies, which become undervalued as a result. These companies present a

profitable investment opportunity as soon prices correct.  (Greenwald et al., 2004, pp.

21-22)

The researchers Barberis, Shleifer, and Vishny (1998), Daniel, Hirshleifer, and Subrah-

manyam (1998), and  Hong and Stein (1999) document different under- and overreac-

tions of investors to different events at the stock market. Humans – and therefore also

investors – put too much emphasis on a continuous row of good or bad news – leading

to an under- or overreaction.  (Barberis et al., 1998).  Subrahmanyam (2008) confirms

that individual investors have obvious biases which give them a disadvantage when se-

lecting their portfolio.  Barber and Odean (2001) used previous psychological research

which showed that men act in certain areas overconfident to test whether this finding is

also correct in the stock market.  Barber and Odean (2001) did indeed find that men

show a certain overconfidence by trading 45 percent more often than women. They also

found out that overconfident investors do overestimate the value of their information

and thus also their expected returns on investments. All in all, one can conclude that hu-

mans do not act rationally most of the time. Human psychology itself seems to be the

most significant opponent of the efficient market hypothesis.

However, biases of the human psychology are not the only biases which have an impact

on investment decisions. Greenwald et al. (2004, pp. 21-23) describe two additional bi-

ases which are contradicting to the efficient market hypothesis. The other two biases are

those of institutions and the biases of people working for these institutions. Undervalua-

tion of some companies might occur due to two reasons: policy restrictions of large in-

vestment institutions or their size. Many large institutions are prohibited from investing

in specific stocks or are limited to invest only in stocks with specific criteria – for exam-
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ple, social responsibility or merely being part of the S&P 500 index. The second bias is

caused by the size of large investment companies. Some institutions simply have too

much money to manage and therefore are obliged to ignore companies with a small

market  capitalization.  (Greenwald et  al.,  2004, p.  22) People working in  investment

companies also have biases. A fund manager will not risk buying unloved and underval-

ued stocks and therefore instead stick close to the index to fulfill the expectations of his

employer and not to scare off customers because a fund following value strategies might

temporarily underperform the index. (Greenwald et al., 2004, p. 23)

To sum up, we can be sure that human biases and biases of large investment institutions

do affect the market and will lead to an undervaluation or an overvaluation of some

stocks. An investor who is aware of all his or her biases is already one step ahead of the

majority of investors.

2.1.4 Index Investing

The modern portfolio theory and the efficient market hypothesis both suggest that the

best way for investors to reduce their exposure to risk  (Markowitz, 1952) and to effi-

ciently arrive at the best possible return  (Fama, 1970) is to hold a broad portfolio of

stocks which represents the market as a whole. While this stands in direct contrast to the

investment success of a considerable number of value investors, it might be surprising

that Benjamin Graham suggested that the majority of investors should – indeed – follow

a strategy which is today achieved by investing into an index fund or an exchange-

traded fund. (Graham, 1949) This advice might be confusing because Graham’s teach-

ings are the fundament of many value investors who outperform the market on a contin-

uous basis. While the efficient market hypothesis states that no other strategy exists,

Graham differentiates between two different kinds of investors: the active and the pas-

sive investor. The active investor – which Graham calls the aggressive or enterprising

investor – will, by investing intelligently, outperform the market. On the other side, the

passive investor – which Graham calls the defensive investor – will avoid all the pitfalls

presented by human misjudgment.  (Graham, 1949) The defensive investor lacks the

time and the knowledge to pursue value investing actively and is, therefore, best off by

sticking to what today is an index fund. That this is correct shows a comparison of

70,000 investor portfolios on Openfolio3 which shows that investors underperformed the

S&P 500 index on average by seven percentage points in 2016. (T. Anderson, 2017)

3 Openfolio is a platform where users publicly share their investment portfolios with other members of the commu-

nity. See https://openfolio.com/
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Still, by sticking to specific valuation methods and value principles, it is possible to beat

the market even over an extended period. The next paragraphs will describe in greater

detail the underlying concepts and principles of value investing.

2.2 Value Investing

Value investing was born in 1928 when Benjamin Graham started to teach a security

analysis course at  Columbia University. The teachings of his course were later pub-

lished in his 1934 book Security Analysis together with David Dodd. In 1949, Graham

followed up with his second book The Intelligent Investor where he laid the emotional

framework, the principles, and the attitudes of an intelligent investor – who is today

called a value investor.

The fundamental idea behind value investing is that securities have an economic value

which is different from their actual market price. The difference between real value and

market  value  allows  investors  to  buy stocks  which  are  undervalued and sell  stocks

which are overvalued. (Graham & Dodd, 1934) An essential part of professional value

investing is to calculate the actual economic value of a company, which is called the in-

trinsic value. If the current market price of a stock is significantly below the calculated

intrinsic value, the investor will achieve superior returns in the long run. (Greenwald et

al., 2004, p. 4) This superior return of selecting and investing in value stocks is called

the value premium. The model of intrinsic value is crucial for value investors, as it al-

lows them to buy stocks at an advantageous price below its actual value. The value in-

vestor profits when the market corrects the price of the stock to its actual value. How far

below the intrinsic value an investor bought his position in a company also determines

the success of his investment. The higher the price paid, the lower is the return for the

investor. Graham and Dodd (1934) called the difference between the market price of a

stock and the intrinsic value of the business the margin of safety. The concept of the

margin of safety makes clear that it is essential for a value investor to never pay too

much for a given stock – as a more substantial margin of safety means less risk for the

value investor. The concepts of intrinsic value and the margin of safety are contradicting

to the efficient market hypothesis which states that the market price always adequately

reflects the value of a business and that furthermore, a higher return is only justifiable

with either a higher risk or pure luck.
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2.2.1 Quantitative and Qualitative Value Investing 

Value investing as it is often referred to in the scientific literature is often not the same

value investing as practiced by many real-life value investors. In fact, there are two dif-

ferent approaches to value investing.

One approach is quantitative – it is usually referred to by the scientific community and

applied by index funds. The quantitative approach to value investing became popular

shortly  after  Fama  (1970) published  the  efficient  market  hypothesis  in  1970.  Re-

searchers used low price-earnings-ratios and low price-to-book-ratios to challenge the

validity of the efficient  market hypothesis. Today, low price-earnings-ratios and low

price-to-book-ratios – among others – are used to identify possibly undervalued compa-

nies also called value stocks. (Greenwald et al., 2004, p. xvii) Filtering the stock market

according to different ratios alone already shows an observable success when compared

to  the  market.  Large  investment  companies  like  Oppenheimer  &  Co and  Tweedy,

Browne, indexes like the S&P 500/Citigroup Pure Value Index, and index funds like the

Vanguard Value Index Fund show real-world success with a comparable quantitative

approach4.

The most successful value investors use the mechanical screening of stocks instead as a

tool and not as a final investment decision. Filtering the stock market for low price-to-

book (P/B) ratios helps them to narrow down the vast universe of stocks. Then they do

proper research about low P/B companies by looking at the potential growth outlook,

competitors, a company’s earnings power, and many other criteria. The goal is to get an

accurate picture of the company and its industry and to come up with an own intrinsic

value of the business. If the calculated intrinsic value of the business is below the mar-

ket price, a value investor buys the stock. (Greenwald et al., 2004, p. 10)

Value investing itself  should not be understood nor restricted to the mechanical  ap-

proach to finding undervalued stocks. For value investors, the term value investing rep-

resents instead an investment philosophy for which Benjamin Graham contributed a sig-

nificant part. The value investing philosophy teaches investors “the need to perform in-

depth fundamental analysis, pursue long-term investment results, limit risk, and resist

crowd psychology.” (Seth A. Klarman, 2009) What Seth A. Klarman (2009) means with

resisting crowd psychology is first the awareness that humans and institutions have psy-

chological flaws – as described earlier – and second, the skill to overcome those biases.

4 See page 16
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The second book of Benjamin Graham  The Intelligent Investor focuses precisely on

providing a framework for overcoming the crowd psychology. (Graham, 1949)

It is helpful to understand all the psychological misjudgments and all biases which are

distorting the investment environment to understand why some companies are underval-

ued in the first place.

2.2.2 Identifying Value Stocks

Even though only a small minority of the overall market follows value investing princi-

ples, value investing is today a regarded and popular approach to investing. The total

amount  invested according to value investing principles  has risen to  a  total  amount

which Seth A. Klarman (2009) estimates in the trillions of U.S. dollars. Still, there are

very few overlaps of value investments. Different value investors follow different valua-

tion methods and invest in different markets, industries, and sectors. (Seth A. Klarman,

2009) The following chapter will introduce the different ways investors and scientists

use to identify value stocks.

2.2.2.1 Benjamin Graham

Benjamin Graham introduced the first value investing strategies in the early 20 th cen-

tury. He introduced his historical net-nets and net-net-working-capital (NNWC) strate-

gies in his first book Security Analysis, which he wrote together with David Dodd. What

Graham called Net-Net is today called Net Current Asset Value or NCAV. (Jun, 2014)

The net current asset value is calculated by subtracting total liabilities from a company’s

current assets. The net-net strategy, therefore, evaluates companies solely on their net

current assets. What Graham calls  net-nets are companies which are selling below the

value of all their current assets minus all their liabilities. (Graham & Dodd, 1934) The

basic idea of Benjamin Graham and David Dodd was to find out what a company would

be worth in the case of liquidation. By only looking at current assets – which are cash or

assets which can be converted quickly and easily into cash – an investor would acquire

all fixed assets the company possesses – such as buildings, plants, machinery, or good-

will – for free. As a result, investing in companies which are selling below their net cur-

rent asset value could be considered safe because even in the case of bankruptcy, the

company can usually liquidate at least the amount of its net current asset value. There-

fore, investing in net-nets creates a significant margin of safety. Benjamin Graham sug-

gested that investors should invest in stocks which sell one-third below their NCAV.

(Graham & Dodd, 1934)

11



Benjamin Graham and David Dodd went one step further and used their market obser-

vations at that time to develop the concept of the net-net-working-capital (NNWC). The

NNWC is a result of Graham’s observations. He discovered that in the case of a liquida-

tion (1) cash and cash equivalents realize all of their value, (2) accounts receivables

were converted to cash usually 75% of the time, and (3) companies were usually able to

sell and turn half of the inventory into cash. (Graham & Dodd, 2009, p. 560) Conclud-

ing, the NNWC is calculated as follows:

NNWC=cash∧marketable securities+ (receivables∗0.75 )+ (inventories∗0.5 )−total liabilities

In The Intelligent Investor, Graham described how he applied the NCAV method in his

Graham-Newman investment partnership. His strategy was to buy as many stocks as

possible – usually more than 100 at once – at 2/3 or less of their net current asset value.

(Graham & Zweig, 2003, p. 381) The fact that Graham purchased over one hundred

stocks shows that investing in net-nets is nevertheless risky and requires a highly diver-

sified portfolio.

Oppenheimer (1986) found out that in the period between 1970 and 1983, portfolios se-

lected from the NCAV method showed higher returns than the market. He also showed

that those portfolios whose companies were the most undervalued tended to outperform

the markets the most.  (Oppenheimer, 1986) Xiao and Arnold (2008) updated Oppen-

heimer’s research with an empirical analysis at the London Stock Exchange in a period

from 1981 to 2005. They, too, showed that stocks with NCAV/MV <1.5 displayed high

returns over a holding period of five years. (Xiao & Arnold, 2008) However, according

to Greenwald et al. (2004), the NCAV approach might have been a tool in the industrial

age when Benjamin Graham developed his net-net approach. Greenwald et al. (2004, p.

114) comment that today it is nearly impossible to buy attractive and profitable busi-

nesses at NCAV prices. One might come up with a few companies by screening for

stocks which are selling below their NCAV, but those are very likely companies with

“serious difficulty,  perhaps on the verge of bankruptcy.”  (Greenwald et al.,  2004, p.

114)

The investment principles Graham taught might still be true today, but we must remem-

ber that his valuation methods in the 1930s and 1940s were quite limited. While Gra-

ham worked with pen and paper to evaluate securities, today’s investors have access to

Excel spreadsheets and stock screening software like Bloomberg, Thomson Reuters, or

Gurufocus. As a result, today’s investors can find companies which are selling below
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their NCAV within seconds, and thus a possible undervaluation is corrected quickly.

Even though Benjamin Graham is called the father of value investing, today’s investors

should look at the NCAV approach with care and keep the changed investing environ-

ment in mind – precisely as Warren Buffett does.

2.2.2.2 Warren Buffett and Charlie Munger

In every possible situation,  Warren Buffett  acknowledges  the influence of Benjamin

Graham on his investing success. Nevertheless, his investing approach today is different

from the net-net approach Graham taught. Warren Buffett realized that today’s business

conditions have changed and that a net-net investment approach is not up-to-date any-

more.

In his 2010 letter to shareholders, he explains four aspects he and Charlie Munger are

looking for in companies. First, Warren Buffett and Charlie Munger only look at com-

panies they completely understand. Then, if the long-term outlooks of the business are

looking positive, they check whether the management is “able and trustworthy.” (Buf-

fett, 2008) The last thing Munger and Buffett look at is the price of the business. (Buf-

fett, 2008) In other words, Buffett and Munger try to identify value stocks by the fol-

lowing sequence:  (1)  Products,  (2)  Customers,  (3)  Management,  and (4)  Margin  of

Safety. It is interesting to mention that Buffett mentions the price criteria as his last

point he looks at. Benjamin Graham looked first and foremost for cheap and underval-

ued stocks. According to Hagstrom (1997), this is one example where one can observe

the influence of Philip Fisher and Charlie Munger on Warren Buffett. Already in 1993,

Warren Buffett underlined that today he prefers “good businesses at fair prices rather

than fair businesses at good prices.” (Buffett, 1993) Which is a similarity to the invest-

ment advice of Fisher (2015).

Calculating an intrinsic value to make use of the margin of safety is still important to

Buffett. According to Hagstrom (1997), Buffett looks first at financial metrics which are

easily measured. First, Buffett looks at the return on equity of a company. Secondly,

Buffett calculates owner earnings to get a better impression of the value of the business.

Buffett calculates owner earnings as follows: net income plus depreciation, depletion,

and amortization minus capital expenditures and any additional working capital.  (Buf-

fett, 1987) To get a real picture of a company, Buffett adjusts the P/E ratio by (1) valu-

ing all marketable securities at cost, and (2) excluding all capital gains/losses and other

extraordinary items that increase or decrease operating earnings.  (Hagstrom, 1997, p.
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110) Another critical investment criteria for Buffett is a high-profit margin. (Hagstrom,

1997, p. 109) In the end, Buffett uses his own intrinsic value calculation to make an in-

vestment decision.

2.2.2.3 Magic Formula Investing

Joel Greenblatt is the founder of the company Gotham Asset Management – a company

offering value investment funds. In 1999, he introduced the concept of formula invest-

ing in his book The Little Book that Beats the Market. It is interesting to mention that

Greenblatt originally wrote the book for his five children to teach them how to make

money themselves. The language of the book is kept simple so that it is easily under-

stood by children and people who are not familiar with investing. The fact that Green-

blatt wrote his book originally for children and teenagers makes it even more surprising

that the techniques and the magic formula explained in the book showed a compounded

annual growth rate of 23,76% from 1988 to 2004 versus 9,55% of the S&P 500. (Green-

blatt, 2010)

The purpose of Greenblatt’s magic formula is to rank companies based on return on

capital and earnings yield. Greenblatt calculates the return on capital as follows:

EBIT
(Net WorkingCapital+Net¿Assets)

Greenblatt (2006) argues that this formula has several advantages to return on equity –

which Warren Buffett and many researchers use. First, EBIT is used to compare differ-

ent companies’ independent of their debt and tax rates. Second, tangible capital  em-

ployed is used to take into account how much cash the company needs to conduct its

business. (Greenblatt, 2006, pp. 138-141) The earnings yield is calculated with:

EBIT
market value of equity+net interest−bearingdebt

Greenblatt (2006) prefers EBIT/Enterprise-Value over the price-earnings-ratio as it ex-

presses the business earnings relative to the purchase price of the company.

Using Greenblatt’s magic formula technique to identify value stocks works as follows:

(1) The stock market is limited to common stocks with a market capitalization of

$50 million or more. These stocks are then filtered and put into two lists based

on their return on invested capital (ROIC) and their earnings yield (EY). This re-

sults in two lists with stocks ranked from high to low.
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(2) The two lists are combined into one ranking.

(3) Utility companies, financial companies, and foreign (non-U.S.) companies are

removed from the ranking.

(4) The investor buys the five to seven best-ranked companies from the remaining

list with 20 to 33 percent of the total money intended to invest.

(5) Every 2-3 months, the screening process is repeated, and additional 5-7 compa-

nies are added to the portfolio.

(6) As soon as a stock has been held for one year, it gets sold.

For investors who do not want to use his specific magic formula technique, Greenblatt

suggests screening the stock market for companies with a return-on-assets of at least

25%. The remaining stocks with the highest return-on-asset should then be filtered to

those with the lowest price-earnings (P/E) ratio. (Greenblatt, 2006, p. 136)

A backtest  of  Jun (2013) showed a lower compounded average growth rate than the

numbers stated by Greenblatt,  which Jun ascribes to the lack of slippage and fees in

Greenblatt’s calculations. However, even the backtest of Jun (2013) showed that the use

of the magic formula technique showed a compounded average growth rate of 13,74%

from 1999 to 2009 which is 12,87 percentage points higher than the compounded an-

nual growth rate of the S&P 500 average during the same period. (Jun, 2013)

2.2.2.4. Measures of Value

Investors and researchers rely on specific metrics to downsize the vast universe of the

entire stock market into a smaller selection of potential value stocks. For example, by

screening the stock market for price-to-book or price-to-earnings ratios, of which the

low values are potential value candidates. (Greenwald et al., 2004, p. 9) Which metrics

are used depends mostly on the individual investor or researcher and his personal pref-

erences. As mentioned before, Warren Buffett uses an adjusted form of return on equity

to filter the stock market for value stocks. Greenblatt prefers a combination of return-

on-assets and the price-earnings ratio.

Researchers also tried, tested, and used different ratios in their research. One of the first

researchers who identified value stocks by using ratios was Basu (1977) who used the

price-earnings  (P/E)  ratio.  Rosenberg,  Reid,  and Lanstein  (1985),  Fama and French

(1992),  Lakonishok, Shleifer, and Vishny (1994), and Piotroski (2000) used the book-

to-market (B/M) ratio to identify value stocks. Fama and French (1992) used in addition

to the B/M ratio the earnings-to-price (E/P) ratio to sort stocks in either the value or
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growth category. In a later study, Fama and French (1998) used the four ratios B/M, E/

P, C/P, and D/P. In the same publication, Fama and French (1998) summarized that pre-

vious research identified value stocks with high ratios of earnings-to-price (E/P), book-

to-market equity (B/M), or cash-flow-to-price (C/P).  (Fama & French, 1998) Also,  K.

Anderson and Brooks (2007) used the P/E ratio to find value stocks. Bird and Casavec-

chia (2007) used a sales-to-price ratio. Pätäri and Leivo (2009) found out that a combi-

nation of multiple criteria leads to the best portfolio. They concluded that a combination

of D/P, EBITDA/EV, and the B/P ratio works best. (Pätäri & Leivo, 2009)

Indexes and index funds use similar methods as used in science. The S&P 500/Citi-

group Pure Value Index weights stocks in the S&P 500 index by “ratios of book value,

earnings, and sales to price.”  (S&P Dow Jones Indices, 2017a) The CRSP U.S. Large

Cap Value Index uses a more complex combination of book-to-price, forward-earnings-

to-price,  historic-earnings-to-price,  dividend-to-price,  and  the  sales-to-price  ratio  to

classify value stocks. (Center for Research in Security Prices, n.d.) As an example, the

famous Vanguard Value Index Fund aims to mirror the CRSP U.S. Large Cap Value In-

dex.

All in all, one can summarize that the price-to-book ratio and the price-to-earnings ratio

are the two most commonly used ratios to identify value stocks.

It is important to mention that the ratios of P/B (price-to-book) and M/B (market-to-

book) constitute the same underlying calculation; while the P/B ratio looks at the values

on a per-share basis, and the M/B ratio looks at the values on a company-wide basis –

nevertheless the result is the same. The same is respectively true for B/P (book-to-price)

and B/M (book-to-market) ratios. Thus, for the importance of this thesis – a low P/B or

a low M/B and – vice versa – a high B/P or a high B/M ratio indicate an undervalued

stock. Furthermore, it is as important to mention that reversed ratios represent the same

underlying calculation. When one researcher uses the price-to-book (P/B) ratio to iden-

tify stocks, he will find value stocks in the low end of his list. If another researcher uses

a book-to-price (B/P) ratio, he merely finds the value stocks reversed on the top end of

his list.

2.2.3 The Value Premium

The price-earnings ratio and the price-to-book ratio are not only used to identify under-

valued stocks. They are also used to find growth stocks and to separate them from value

stocks. Stocks with a low P/E or P/B ratio are considered value stocks, and those with a
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respectively high ratio are considered growth stocks. Growth investing describes to a

different investing method than value investing. In general, growth stocks are expected

to grow faster  than  all  other  companies  in  the stock  market.  This  growth might  be

achieved by revenue, cash flow, or profits and leads in the best case to a substantial cap-

ital gain for the growth investor. Therefore, growth investors are willing to pay an al-

ready overvalued price just to gain from a potential appreciation of the stock price. The

nature of growth stocks makes them very attractive for the average investor. Growth

companies usually offer very innovative products which are thought to have a large

market and thus growth opportunities in front of them.

Today’s differentiation between growth and value stocks is the result of decades of re-

search. Many studies during the last decades have tested whether the return of growth

stocks is higher than the return of value stock, and which investing strategy leads to

higher returns than the market index.

Basu (1977) was one of the first researchers to reject the efficient market hypothesis by

examining stocks with low and high price-earnings ratios. He found that during the pe-

riod from 1957 to 1971, portfolios with low P/E ratios have earned higher returns than

their counterpart with high P/E ratios. This result led Basu (1977) to reject the efficient

market hypothesis because he argued that the indices of the P/E ratio have not been

taken into the stock price as quick as Fama (1970) claimed. According to the efficient

market hypothesis, the information contained in the low P/E ratio would have been ob-

served and corrected by the market immediately, and no higher returns would have been

realized. (Fama, 1970) A few years later, Basu (1983) updated his research by examin-

ing stocks from 1963 to 1980. He again provided evidence that stocks with high earn-

ings-to-price (E/P) ratios earned on average “higher-risk adjusted returns than the com-

mon stock of low E/P firms.” (Basu, 1983)

Chan et al. (1991) showed that in the Japanese stock market, the performance of stocks

was greatly correlated to the company’s book-to-market and earnings-to-price ratio. In

their study, high E/P stocks outperformed low E/P stocks – the same was true for high

B/M and low B/M ratios.

The first publication of  Fama and French (1992) was then the ground-breaking cere-

mony of a large selection of research into the topic of growth versus value stock returns.

In their  1992 article  called  The Cross-Section of Expected Stock Returns,  Fama and

French (1992) showed that real-world returns of companies do not correlate to a com-
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pany’s beta. Rather, their results suggested that the size of a company and the book-to-

market equity ratio are great indicators for the “cross-section of average stock returns.”

(Fama & French,  1992) Fama and French (1992) agreed that value stocks could be

picked  according  to  their  book-to-market  ratio  to  improve  one’s  investment  return.

However, they argued that picking stocks with a high book-to-market ratio leads to a

portfolio with higher exposure to risk. (Fama & French, 1992, 1998). By insisting on a

higher portfolio risk, they passively defended the efficient market hypothesis.

Lakonishok et al. (1994) also confirm that portfolios consisting of value stocks outper-

form growth stock portfolios.  However,  these extraordinary  performances  cannot  be

justified with higher risk as  Lakonishok et al.  (1994) tested the outperforming value

stocks on risk with the surprising result that – in contrary – value stocks are less risky.

To explain their  observations,  Lakonishok et al.  (1994) introduced the term glamour

stocks. They argued that investors tend to have a bias for growth stocks over unpopular

value stocks. One reason might be that value stocks do not offer individual investors the

possibility  to  get  rich  quick.  Institutional  investors  are  also  biased  towards  growth

stocks because value strategies usually need five years to pay off – in the meantime,

they might underperform the market and thus lose their job or their clients. (Lakonishok

et al., 1994)

An explanation  why value stocks outperform the market  is  offered by  Bauman and

Miller (1997) who examined the earnings growth rates of growth and value stocks. The

extraordinarily high-growth rates of growth stocks usually diminish over time to a lower

average level. In contrast, the smaller growth rates of value stocks tend to increase over

time.  Bauman and Miller (1997) calculated that during a period of one year, the earn-

ings growth rate of growth stocks usually declines by 0,5% while the earnings growth

rate of value stocks increases by around 3,5%.

In 1998, Fama and French (1998) built upon previous research by showing even more

decisively the existence of a value premium in the United States. The so-called value

premium is not only observable when looking at high book-to-market stocks, but a simi-

lar  value  premium is  achieved  when screening companies  according to  earnings-to-

price, cash-flow-to-price, and dividend-to-price ratio. (Fama & French, 1998)

Also, Piotroski (2000) demonstrated that screening companies for a high book-to-mar-

ket value could result in a significantly higher return for the investor.
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Chan and Lakonishok (2004) reviewed the previous research and concluded that “value

investing generates superior returns.” They argue that the superior returns are not the re-

sult of an increased risk, but rather the result of different behavioral traits and biases of

investors. (Chan & Lakonishok, 2004)

K. Anderson and Brooks (2007) evaluated previous research more questioning as most

studies selected the stocks mechanically by ratios like the P/E ratio. They concluded that

the outperformance of value portfolios is the result of a “small group at the extreme end

of the P/E range.” (K. Anderson & Brooks, 2007) According to that, the highest returns

can be achieved by holding very few selected value shares.

In 2012, Fama and French enlarged their value premium research by looking for value

premiums in international stock markets – among them North America, Europe, Japan,

and Asia Pacific – and they found evidence of a value premium of  B/M portfolios in all

four regions. (Fama & French, 2012)

The usual procedure of scientific research on value stocks is to assemble a portfolio

based on pre-defined criteria and look at the differences after one year.  (Greenwald et

al., 2004, p. 9) However, the holding period of one year is a bigotedly chosen period

and might not reflect the optimal holding period of investors. Lakonishok et al. (1994)

mentioned that it usually takes three up to five years for value strategies to work for av-

erage investors under real market conditions. Rousseau and Van Rensburg (2003) found

that value investors are awarded for time. The returns of value portfolios increase and

become more reliable the more prolonged the investor’s holding period becomes. War-

ren Buffett and Charlie Munger go one step further as they repeatedly say that their fa-

vorite holding period is forever. (Buffett, 1989)

2.2.4 Fundamental Analysis

While this thesis deals mainly with the quantitative approach to value investing – which

relies on picking value stocks with ratios – the next step of tremendously successful

value investors such as Glenn Greenberg, Warren Buffett, Charlie Munger, Seth Klar-

man, or Edwin Schloss is a fundamental analysis of the business. An essential part of a

fundamental analysis is a complete asset evaluation. Every investor has her or his pref-

erences how this is done, while each investor usually focuses on different categories of

businesses. Michael Price uses merger and acquisitions to find out how much a knowl-

edgeable buyer is willing to pay for a similar business. Glenn Greenberg uses the dis-

counted cash flow analysis. Mario Gabelli creates and uses his own valuation method he
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calls Private Market Value – which is akin to the net-net method of Benjamin Graham.

(Greenwald et al., 2004, pp. 198, 219, 253) All these efforts are made to come up with

an intrinsic value of a business as exact as possible. Only by doing so, value investors

can be sure that they invest in businesses with a large enough margin of safety.
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2.3 Dividends, Share Repurchases, and Other Cash Distributions

Dividends are a topic which might arise confusion for value investors. For Benjamin

Graham, dividends were a must. For him, investing in non-dividend paying companies

requires a substantial reason. If the investor now looks at Warren Buffett – one of Gra-

ham’s successors – he will be surprised and confused that Berkshire Hathaway – the

company of which Warren Buffett is CEO and chairman – does not pay any dividend

despite vast cash reserves. This is not the only contradiction a newcomer to this field

will identify. In fact, bodies of research came to similar conflicting results. The follow-

ing paragraphs will provide a literature overview of the current state of the art of divi-

dend policy and dividend investing.

2.3.1 Free Cash Flow and Dividends 

Similar  to value investing,  dividend investing is  today an investing discipline itself.

Nevertheless, it shares some characteristics with value investing. (Clemens, 2013) The

fundamental idea behind dividends is that companies pay parts of their profits back to

their owners. The management of a company can also decide to use the profits other-

wise, for example by retaining the earnings to make investments or to buy back their

shares. For the investor, it is therefore of great importance to know how a company uses

its free cash flow.

Free cash flow describes the remaining cash after capital expenditures have been sub-

tracted from the operating cash flow. The company has to use its excess cash intelli-

gently to increase shareholder value. To do so, it has two options: either the excess cash

is reinvested into the business, or it is paid back to the shareholders of the company by

paying dividends or by buying back shares. If an investor finds a company with an ex-

cess of cash and the ability to create more of it, this does not mean that he will benefit

from this investment. More important is that the management of the company can make

more profitable investments with it or decides to return the excess cash in appropriate

amounts to its shareholders via dividends or share repurchases. A competent manage-

ment is likely to be of higher importance to investors than the simple fact of a dividend

payment.

2.3.2 Dividends from an Investors Perspective

Vanguard is one of the largest investment companies in the world. They experienced

that – regarding the zero-interest environment – dividend-paying stocks are today of

broad  interest  for  investors  around  the  world.  (Vanguard-Research,  2017) This  in-
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creased  demand  for  dividend-paying  stocks  is  in  contradiction  to  the  well-known

Miller-Modigliani theorem, which states that from an investor’s point of view it does

not matter whether a company pays dividends or not. Miller and Modigliani (1961) ar-

gued that dividends are irrelevant for investors, as investors do not care whether their

returns come from dividends and an appreciation of the stock price combined or from an

increase  in  the  stock  price  alone  –  as  long  as  the  return  is  the  same.  (Miller  &

Modigliani, 1961) Miller and Modigliani’s argument would mean that investors are act-

ing rationally and that dividend policy has no effect on how efficient a company can

create additional returns for its shareholders.

That investors do not act entirely rational is shown by Dong, Robinson, and Veld (2005)

who instead of looking at quantitative data went out to investors and asked them about

their opinion on dividends. Their results indicate that investors are not – as Miller and

Modigliani (1961) suggested – neutral towards dividends, but that investors indeed have

a preference to receive dividends. They also prefer stock dividends over no dividend

payments  at  all.  A  comparable  approach  was  deployed  by  Chiang,  Frankfurter,

Kosedag, and Wood Jr (2006) who surveyed chief financial officers of publicly listed

funds.  Depending on their  economic  intention,  investors  were  put  in  different  cate-

gories. More traditional or conservative investors did indeed show a higher favorability

for dividends than growth-oriented investors.

Already in 1976, Black (1976) formulated with his famous Dividend Puzzle that an in-

vestor’s bias for either dividend or non-dividend paying stocks will lead, in the end, to a

disadvantageous  portfolio  for  him.  If  an  investor  believes  that  non-dividend  paying

stocks should not be held – or the other way around – he will “end up with a less well-

diversified portfolio, then he would otherwise have.” (Black, 1976)

2.3.3 Dividends as an Indicator

That dividends are still a puzzle for investors is portrayed by numerous and often con-

tradicting studies. Since  Miller and Modigliani (1961) earned their respect with their

theorem and Black (1976) opposed by showing that dividends are not quite that simple,

much research followed on this topic.

Dividends might work as an indicator for investors, by showing that dividend payments

are related to the future success of a company. Bhattacharya (1979), John and Williams

(1985), Miller and Rock (1985), and  Zhou and Ruland (2006) analyzed companies on

an individual level where they found that companies which are currently paying divi-
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dends have a strong tendency for future earnings growth. (Zhou & Ruland, 2006) Also,

Nissim and Ziv (2001) showed that dividend changes are an indicator of the future prof-

itability of the company. If a company is raising dividends, the next two financial years

of this company will most likely be more profitable as well. (Nissim & Ziv, 2001) Van-

guard Research looked at the recent past and summarized that companies with high div-

idends and companies with a history of dividend payments have “produced higher re-

turns with less volatility, than the global equity market, resulting in risk-adjusted re-

turns.” (Vanguard-Research, 2017) Clemens (2013) explained the better results of divi-

dend-paying companies with a higher efficiency. While growth companies tend to waste

shareholders  cash through overinvestment,  overpriced  repurchase programs, or over-

priced acquisitions, high dividend paying companies are forced to use their cash more

wisely as they cannot waste it. (Clemens, 2013)

As opposed to this, there is also a body of research claiming no or even a negative con-

nection  between  dividend  payments  and  future  performance  of  a  company.  Oppen-

heimer (1986) showed that investors who follow Graham’s and Dodd’s historical in-

vestment advice might be worse off when selecting only companies with positive earn-

ings and dividend payments, as they turned out to pay a lower overall return on the port-

folio than firms with positive earnings but who were not paying dividends.  (Oppen-

heimer, 1986) Ohlson (1995) explains it by showing that dividends which are paid out

today are reducing the future earnings of a company because they reduce the current

book value.

Benartzi, Michaely, and Thaler (1997) only find a limited support that an increase in

dividend payments include information on future earnings. They even claim that the op-

posite is true: companies which decrease their dividends are experiencing an increase in

their earnings growth rate. However, the fact that a company increased dividends this

year makes it less likely to experience a decrease in future earnings.  (Benartzi et al.,

1997)

A study by Grullon, Michaely, Benartzi, and Thaler (2005) states that dividend changes

do not contain any information about the future profitability of a company which ap-

proves earlier research where portfolios of companies who changed their dividends and

those who did not were compared, concluding that portfolios of companies who did

show changes in their dividends “did not outperform those that do not include dividend

changes.” (Grullon, Michaely, & Swaminathan, 2002)
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2.3.4 Dividends from a Management Perspective

Black and Scholes (1974) argue that dividend policy is not as important for individual

investors as it is for the corporation itself. They found that corporations can make divi-

dend decisions independent of the effect of the dividend change on the stock price, as

this increase or decrease in the stock will vanish over time. Therefore, a reduction of

dividends will result in a temporarily depressed stock price but a very attractive access

to capital for the company.  (Black & Scholes, 1974) Therefore, a reduction or cut in

dividends might not signal bad news but can be one of the cheapest sources of capital to

companies. (Black, 1976)

A comparable observation is presented by Fama and French (2002) who showed a rela-

tionship between the dividend payout of companies and their investment activity. Com-

panies which are either more profitable or companies which have fewer investments are

showing higher dividend payouts to their shareholders. On the other side, companies

with more investments than the average have lower dividend payouts in the long term.

(Fama & French, 2002)

Dividend policy might not solely be a rational economic decision of a company’s man-

agement. Rozeff (1984) found out that in times when stock markets become riskier, in-

vestors seem to demand higher dividends – which are acting as an equity risk premium.

He concludes that dividend yields might be used to “time purchases and sales in the

stock market.” (Rozeff, 1984) Therefore, the management might introduce or raise divi-

dends when the market, in reality,  becomes riskier,  just to please their  shareholders.

Baker and Wurgler (2004) approve this  by proposing that  the decision of managers

whether the corporation is paying dividends or not is driven by investors demand. When

the share price of dividend paying companies is relatively high, managers tend to initi-

ate dividends. (Baker & Wurgler, 2004) Similarly, a large portion of the corporate rea-

son to increase dividends is placed on a “catering effect.”  (Li & Lie, 2006) When the

market is paying a large dividend premium, companies are more likely to increase their

dividends – which also turn out to be larger. (Li & Lie, 2006)

According to  Grullon et al. (2002) dividend payments or dividend increases are intro-

duced when a firm is transforming from a growth phase to a phase of maturity – there-

fore the number of positive NPV projects it has is declining and as their capital expendi-

tures are declining their free cash flow is growing. Therefore, dividends are introduced

or increased.
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The structure of the business is also an aspect which determines the dividend yield.

There  are  observable  differences  between  companies  with  many  business  lines  and

those with a more focused operation. Companies who focus their operations on only a

few business lines tend to pay lower dividends to their shareholders. (Holder, Langrehr,

& Hexter, 1998) Companies of developed financial markets around the world which are

more profitable and those who have large amounts of retained earnings have a higher

affinity to pay dividends. (Denis & Osobov, 2008) Along with it, losses of a company

are an important reason why companies reduce their dividends as DeAngelo, DeAngelo,

and Skinner (1992) showed in an evaluation of 607 companies listed on the NYSE.

Bruce Berkowitz offers an interesting perspective by saying that not every manager is

one hundred percent honest with its shareholders. He says that financially unhealthy

companies may use dividends to create an “inappropriately favorable picture of future

cash flow” (Berkowitz, 2009, p. 346) Which means that companies use dividend poli-

cies to hide their real economic difficulties or exaggerate their economic situation.

What might a company which is not paying dividends want to demonstrate to its share-

holders? According to Black (1976), it might indicate that a company has exciting and

profitable investment opportunities, which it might miss if it payed dividends. If this is

so and a company has attractive investment opportunities, the shareholder will be better

off as the value of shares might  appreciate  more than he misses with the dividend.

(Black, 1976)

An evaluation of 80 companies on the NYSE by DeAngelo and DeAngelo (1990) shows

that especially companies who have a long history of dividend payments appear reluc-

tant to stop the dividend payments – even if the financial position of the company would

require it. This finding is approved by Berkowitz (2009) who knows from his invest-

ment experience that companies maintain dividends even in bad times when they exceed

free cash flow. The management’s intention is usually to express their long-term confi-

dence in the business.

An in-depth survey of company executives by  Brav, Graham, Harvey, and Michaely

(2005) offered insights on why executives of companies which are currently not paying

dividends are reluctant to introduce them. An introduction would mean that companies

are entering a conservative world of “inflexible dividend-payers.” (Brav et al., 2005)
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For companies, dividend policy is sometimes a real dilemma. As Fairchild (2010) is em-

phasizing, some companies may invest in a new profitable and value-creating project

for which they would need to cut or decrease dividends. However, Fairchild says that

investors are “behaviorally  conditioned to believe that dividend cuts are bad news.”

(Fairchild, 2010). As a result, companies are forgoing profitable projects to stick with

current dividends.

2.3.5 Agency Problem

According to  Jensen and Meckling (1976),  Holder et al. (1998), and Porta, Lopez‐de‐

Silanes, and Shleifer (1999) the management of a company does not necessarily act in

the best interest of its shareholders. The agency problem describes a conflict of interest

between insider shareholders – such as majority shareholders in the board of directors –

and outside shareholders. Jensen and Meckling (1976) showed that this agency problem

is real and that conflicts between the interests of inside and outside investors lead to real

agency costs. These agency costs vary in different countries – and as Jensen and Meck-

ling  (1976) conclude  –  depend  on  laws  which  prevent  the  causes  of  agency  costs.

Holder et al. (1998) pointed to a suspicious observation that the denser the amount of

insider ownership of a company, the lower the dividend payout – and vice versa.  La

Porta, Lopez‐de‐Silanes, and Shleifer (1999) declare that in countries with fewer laws

which protect minority shareholders there is often one major shareholder controlling the

entire company, or the company is  run by controlling shareholders  who most likely

have different interests than the minority shareholders. This has a significant impact on

the dividend policy of such a company.

2.3.6 Share Repurchases

Companies  can  also  return  excess  cash  to  their  shareholders  by  repurchasing  their

shares. Share repurchases present a more flexible tool than continuous dividend pay-

ments. Share repurchases are a tool which is used when the shares of a company are un-

dervalued. Share repurchases reduce the overall number of outstanding shares, and as a

result, the shareholders now hold a larger part of the company with the same number of

shares. A reduction in outstanding shares also improves metrics such as return-on-eq-

uity, return-on-assets, or earnings-per-share and thus appreciates the market value of the

company.

Share buybacks do not immediately result in a tax burden for the shareholder, which is a

reason why  Bagwell and Shoven (1989) call share repurchase programs among with
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merger and acquisitions a better way for distributing excess cash to shareholders. There-

fore, share repurchases shall be accepted as an alternative to cash dividends. U.S. corpo-

rations  are  using share repurchases  as  an  important  form of  payout  of  excess  cash,

which they otherwise would have used to increase dividends.  Grullon and Michaely

(2002) propose in their research, that after regulations on stock repurchases were re-

moved in 1983, repurchases have become a substitute for dividends – especially for

younger companies.  Skinner (2008) also confirms that share repurchases are now the

prime form of payout – where a company’s earnings determine the height of share re-

purchase. (Skinner, 2008) According to Jagannathan, Stephens, and Weisbach (2000) it

is not necessarily a question of whether dividends are a better option than stock repur-

chases but that both are used by two different kinds of companies at different times. In

their research, they argue that dividends are used and paid by firms with a “higher ‘per-

manent’ operating cash flows, while repurchases are used by firms with higher ‘tempo-

rary’, non-operating cash flows.” (Jagannathan et al., 2000)

More cautiousness is demanded by Fama and French (2001) who say that share repur-

chases should not be treated equally as dividend payments because repurchased shares

are often reissued to employees,  executives, or newly acquired companies.  (Fama &

French, 2001) Warren Buffett accentuates that companies should buy back shares only

if this is possible at a substantial discount to a carefully calculated intrinsic value of the

company.  Repurchases above intrinsic  value decrease shareholder’s  wealth.  (Buffett,

2013)

2.3.7 Dividends from a Value Investors Perspective

Value investing in the year 2017 is distinctly different from 1934 or 1949 when Ben-

jamin Graham published his two famous books. Investors also have different prefer-

ences for the size, quality, geographic location of a business. They also have different

perspectives and opinions on the topic of valuation and dividends. In this section, four

different well-known value investors are picked which fall in three different categories

when compared by their investment style as proposed by  Greenwald et al.  (2004, p.

159) That might deliver a first impression on how different investors evaluate the im-

portance of dividends. These four investors have also been picked as they describe their

investing approach in detail in their books or in the case of Warren Buffett in his letters

to shareholders of Berkshire Hathaway. The value investors evaluated in the following

paragraph are Benjamin Graham, Warren Buffett, Seth Klarman, and Martin J. Whit-

man.
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2.3.7.1 Benjamin Graham

Today, Benjamin Graham is often referred to as the father of value investing. He pub-

lished the two books  Security Analysis and  The Intelligent Investor, in which he ex-

pressed his opinion on dividends extensively. Benjamin Graham was the first person to

introduce investing principles, and his teachings on value investing can today be seen as

classical and considerably conservative. While having in mind that Benjamin Graham

developed his investing style in the early 20th century, it is important to read his sugges-

tions with caution. As Howard S. Marks emphasizes it: the value of Benjamin Graham’s

teachings do not lie “in its specific instructions but in its common sense.” (Marks, 2009)

While not every detail of Benjamin Graham’s opinion on dividends might still be ap-

plied in today’s business and investment world, his wisdom might give today’s investor

a critical hint.

Benjamin  Graham held  an  opinion that  dividends  are  an  important  criterion  for  in-

vestors, and he openly criticized public companies who retain the majority or all of their

earnings. For Graham, it was not only important that a company pays a dividend but

also that it shows a continual history of dividend payments, which is the first investment

criteria of a good investment he is looking for. (Graham & Dodd, 2009, pp. 352, 356,

376) He agrees with his critics who argue that it is beneficial for the shareholder if the

company withholds some earnings for the future growth of the company. However, he

also makes clear that future earnings are rather uncertain, and he doubts whether the fu-

ture growth will compensate the stockholders appropriately regarding the compounded

dividends withheld.  (Graham & Dodd, 2009, p. 381) Benjamin Graham also criticized

that dividend policy is only a managerial function from a legal viewpoint. Thus, share-

holders usually have no influence and decision power into their discontentment with the

dividend policy.  Graham called this an unrestricted corporate decision power, as the

board of directors usually consist of executive officers and their friends. This leads to

the fact that management will try to retain as much excess cash as possible in the busi-

ness to simplify their financial problems and to expand the business solely for the rea-

son to increase their salaries or bonuses. (Graham & Dodd, 2009, p. 382)

It is interesting to compare Graham’s decades-old critique with the agency problems

proven by Jensen and Meckling (1976), Holder et al. (1998), and Porta et al. (1999) who

showed that large insider investors tend to have control over companies and thus direct

the dividend policy according to their interest – as mentioned earlier.
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A high dividend rate is also an essential factor for investment, as – according to Graham

– the retained earnings tend to lose “part of their effective value for the stockholder”

over time.  (Graham & Dodd, 2009, p. 386) Graham advocates that stockholders have

the right to get their earnings of their capital disbursed. Therefore, the management of a

company should always seek the approval from its shareholders before they retain or

reinvest earnings. (Graham & Dodd, 2009, p. 386)

In his book  The Intelligent Investor, Graham tells his readers to be aware of growth

stocks who partially pay no dividends at all. He accentuates that when companies do not

pay a dividend of around two-thirds of earnings, shareholders should demand a clear

proof from the management that the reinvested earnings have produced a “satisfactory

increase in per-share earnings.” (Graham & Zweig, 2003, p. 492)

2.3.7.2 Warren Buffett

Warren Buffett  is  not  only the world’s  most  famous and – at  the same time – the

world’s richest investor of all time; he is also known as the best-known value investor.

He frequently acknowledges Benjamin Graham as his biggest influence on his invest-

ment success, even though Buffett’s investment philosophy deviates considerably from

Graham’s teachings. According to Greenwald et al. (2004) his investment approach may

be classified as “contemporary” value investing. One big difference between Buffett’s

approach and Graham’s teachings is that Graham always emphasized the importance of

a diversified portfolio. However, Buffett argues that risk decreases with the amount an

investor studies his investment, and thus a smaller portfolio is less risky for the value in-

vestor. (Buffett, 1994) With regard to the title of this thesis, an even more striking dif-

ference becomes clear. According to Benjamin Graham’s principle, it should only be al-

lowed for companies to retain earnings with a precise explanation by their management.

However, Berkshire Hathaway – of whom Warren Buffett is the chairman and chief ex-

ecutive officer – does not pay any dividends.

In his letter to shareholders of Berkshire Hathaway in 1984, Buffett expressed that ex-

cess cash should only be retained if there is a valid and arguably profitable possibility to

reinvest the money. His rule is that “for every dollar retained by the corporation, at least

one dollar of market value will be created for owners.” (Buffett, 1985) For Warren Buf-

fett, dividends only make sense when they can generate higher returns outside of the

company – thus he does not always agree when shareholders cheer over an increase in

dividends. (Hagstrom, 1997, p. 89)
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Warren Buffett wrote an extensive statement in his 2012 letter to shareholders explain-

ing under which circumstances it is feasible for a company to pay dividends to its share-

holders and when it does not. (Buffett, 2013) This came with the background that more

and more shareholders of Berkshire Hathaway demanded the introduction of dividends

– especially in regard to the large amount of excess cash Berkshire Hathaway held.

According to Warren Buffett, there are several ways how a profitable company can deal

with excess earnings, and the first and apparently most important thing the management

should do is  to “examine reinvestment  possibilities  offered by its  current business.”

(Buffett, 2013) The management should always seek possibilities to expand the busi-

ness, become more efficient, competitive, and attractive. Moreover, here, Warren Buf-

fett argues, Berkshire Hathaway has a remarkable advantage as its businesses are oper-

ating in many areas of the economy. If the possibilities of reinvestment are exhausted,

the second way is to look for attractive acquisitions which make shareholders “wealthier

on a per-share basis than they were before the acquisition.”  (Buffett, 2013) The third-

best way Warren Buffett describes a management can deal with excess cash are share

repurchases at a conservatively calculated price below the company’s intrinsic value.

(Buffett, 2013) Warren Buffett sees a sell-off policy – at least in the case of Berkshire

Hathaway – as the better option to dividends. Buffett says that dividends have two sig-

nificant disadvantages: first, they impose a cash-out policy on investors and secondly,

he mentions the adverse tax consequences for shareholders. (Buffett, 2013)

Warren Buffett apparently delivered a clear explanation to Berkshire Hathaway share-

holders that for every dollar invested, Berkshire Hathaway can generate more than one

dollar in return. Also, he delivered a satisfactory explanation why he refuses to pay divi-

dends. Confused investors should also keep in mind that Berkshire Hathaway is not a

company in the classical sense as it is operating as a large investment holding corpora-

tion.

2.3.7.3 Seth Klarman

Seth Klarman is following a more conservative value investing approach à la Benjamin

Graham. Nevertheless, Klarman only attributes five sentences in his whole book Mar-

gin of Safety – in which he explains his value investment approach – to the topic of divi-

dends. (Seth A Klarman, 1991) In these five sentences, he strongly advises to never buy

businesses simply because of their dividend yield. (Seth A Klarman, 1991, p. 157) 
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2.3.7.4 Martin J. Whitman

Martin J. Whitman is a value investor and the co-founder of Third Avenue Management

– a value investment firm. Whitman calls the assumptions of Modigliani and Miller “ut-

terly unrealistic.” (Whitman & Shubik, 2011, p. 223) He says that management usually

never  supports  the  interests  of  the  shareholders  –  especially  not  the  interest  of  the

smaller investors,  which Whitman calls  the outsiders.  (Whitman & Shubik,  2011, p.

225) The interests of these outsiders are represented by management only as far as the

law requires it. (Whitman & Shubik, 2011, p. 225)

Whitman holds the belief that for an investment to be attractive, it is necessary that the

investor either can gain control over the business in the future or that he has the outlook

that his investment becomes convertible into cash.  (Whitman & Shubik, 2011, p. 221)

Therefore, the average investor should always pay attention to a decent dividend or a

capital appreciation over time. Whitman and Shubik (2011) make clear that the impor-

tance of dividends depends solely on the objectives of the investor. Some investors pre-

fer securities with a combination of appreciation potential and cash returns as a hedge

against inflation. Investors who have holdings in securities with limited appreciation po-

tential also need to demand dividends. However, other investors try to avoid taxes at all

costs and thus dividends are counterproductive for their  objective.  Moreover,  higher

dividends do not necessarily mean a more attractive investment. If one of two compa-

nies with the same earnings power pays fewer dividends, it might be that this company

retains more of its earnings and thus is in a better position in the future. As a result, the

company with lower dividends might have ended up being the better purchase.  (Whit-

man & Shubik, 2011, p. 227)

As the previous literature review shows, there is no common recommendation in favor

or  against  dividends.  While  value  investors  have  their  own  opinion  on  dividends,

academia is missing to deliver a clear suggestion for value-oriented investors. The fol-

lowing empirical analysis aims to close this gap.
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3. Empirical Evaluation

3.1 Research Aim

The following empirical analysis aims to examine the importance of dividends for the

value investor. The purpose of the empirical analysis is first and foremost to answer the

following research question to help value investors make more accurate investment de-

cisions:

RQ: Do value stock portfolios consisting of companies which pay significant dividends

have a higher overall return on invested capital than value stock portfolios consisting of

companies who do not pay dividends?

Value investing and dividend policies have been subject to extensive research during the

last decades – looking back as much as sixty years. During these years of research,

many questions have already been answered. The previous literature review highlighted

the current state of the art of both fields of study: value investing and dividend policies.

To check whether the results of this thesis are consistent with previous research, the fol-

lowing hypotheses are formulated from the literature review.

According to the efficient market hypothesis of Fama (1970), it is not possible to create

above-average returns by holding a value portfolio, and therefore it is not possible to

create above-average returns with a dividend or non-dividend paying value portfolio.

Therefore, the first hypothesis from the literature review is:

HL1:  Over the long term, value portfolios and parts of the value portfolios which do

pay a significant dividend or no dividend at all show similar returns to the index they

are part of and no portfolio outperforms the index.

According to Lakonishok et al. (1994), the returns of value portfolios will usually out-

perform the index when looking at holding periods of three to five years. Rousseau and

Van Rensburg (2003) say that the longer the holding period is, the higher and more reli-

able are the value premiums for the investor: 

HL2: The value portfolios will outperform the indices when they are held on average

for holding periods of 3-5 years.

HL3: The longer the holding period of the value portfolio is, the higher is the additional

return when compared to the index return.
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The research findings by  Bhattacharya (1979),  John and Williams (1985),  Miller and

Rock (1985), and  Zhou and Ruland (2006) suggest that dividend-paying stocks will

outperform non-dividend paying portfolios. Research by Vanguard indicates that stocks

which pay a dividend show higher returns with less volatility  than the index.  (Van-

guard-Research, 2017) When one combines this with the decisive research on the pre-

mium for value stocks, a portfolio consisting of dividend-paying value stocks should

outperform both, the index and the value portfolio:

HL4: A portfolio consisting of dividend-paying value stocks will outperform the index

and the value portfolio in general.

Companies use dividend cuts or suspensions as cheap access to capital. The capital is

then used to finance profitable projects. (Black, 1976) Also, a low dividend yield is usu-

ally found companies, who invest in more projects which might turn out to be profitable

in the future.  (Fama & French, 2002) According to  Black (1976), companies who do

pay no dividend or a low dividend might want to indicate to investors that they have

profitable investment opportunities at hand. This suggests:

HL5:  Companies who pay no dividends use their  free cash to invest into profitable

long-term projects and thus do outperform high dividend paying companies in the long

term, as soon as their investments prove to be profitable.

DeAngelo and DeAngelo (1990) argue that companies who do pay a satisfying dividend

are reluctant to cut or suspend it, even though the financial situation of the company

might require it. As a result – the mere existence of dividends cannot indicate that these

stocks will outperform non-dividend paying stocks. Fairchild (2010) asserts that compa-

nies who pay and stick to their dividends do so by forgoing profitable investment oppor-

tunities. This suggests:

HL6: Stocks  which  pay a  satisfying but  not  significant  dividend will  underperform

those who do pay no dividends at all.

This study does not aim to replicate previously mentioned studies to verify their results.

The previously stated hypotheses will be used solely to check whether the empirical

findings of this study are consistent with findings from previous research. Until today,

no research answered the question of how significant dividends are for the value in-

vestor and whether a portfolio of dividend or non-dividend paying value stocks will per-

form better. The second part of this thesis will try to close this gap between the disci-

plines of value investing and dividend investing. While both investing strategies show
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certain similarities, this research wants to check the performance of dividend-paying

stocks showing value characteristics.

3.2 Methodology

The data used in this study have been retrieved from the Thomson Reuters Datastream

database by using the Datastream add-on for Microsoft Excel. There has been no spe-

cific preference for a specific database. Thomson Reuters Datastream has been chosen

because it has been provided by the University of Applied Sciences Rhine-Waal. Asides

of that, Thomson Reuters Datastream, is a respected source for historical financial data

and is used by many other researchers in the field of economic and financial research.

This contributes to a more straightforward comparability with the latest research in this

field. All data have been imported directly into Microsoft Excel without making any

changes to them.

The research concept of this thesis planned (1) to compare dividend- and non-dividend

paying stocks against each other and (2) to create a comparability between the U.S. and

the European stock market by completing the same study on both stock markets. The

concept envisaged to model as many stocks on both markets as possible. However, the

database Thomson Reuters Datastream limited this original concept. Datastream does

provide stock data for entire stock exchanges like the NYSE or NASDAQ. However,

Datastream was not able to process and deliver data ~5000 companies listed on the en-

tire NASDAQ exchange. As an alternative, the constituent lists of the S&P 500 and the

Stoxx 600 have been chosen to represent both stock markets in the best way possible.

The S&P 500 index has been selected because of several reasons: 

(1) Datastream can process all 500 constituent companies of the S&P 500,

(2) The S&P 500 index covers 80% of the U.S. equity market, which provides a rep-

resentation of the overall stock market of the U.S.,

(3) The S&P 500 is the most often used U.S. index according to Google Scholar

search results5, which improves the comparability between related research stud-

ies.

The Stoxx Europe 600 has been selected because of the following reasons:

(1) Datastream can process all 600 constituent companies of the Stoxx 600,

5 The search term “S&P 500” resulted in 117,000 search results as compared to 57,000 for “FTSE”, 114,000 for 

“NASDAQ”, and 19,300 for “NASDAQ composite” (as of date of October 10, 2017)
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(2) The Stoxx 600 represents 600 companies with the largest market capitalization

across 17 European countries, not limited to the Eurozone,

(3) The 600 constituent companies are comparable to the 500 of the S&P 500.

The following constituent lists have been used with Thomson Reuters Datastream: For

the historical data of the S&P 500 portfolio, the constituent list “LS&PCOMP” has been

used. To retrieve historical data, the month and the year have been added to the con-

stituent list identification. For example, data for January 2006 have been retrieved as

“LS&PCOMP0106” where 01 stands for January and 06 represents the year 2006. The

historical  data  of  the  Stoxx 600  portfolio  is  built  upon  the  constituent  list  “LDJS-

TOXX.” As mentioned before, to retrieve historical data from this constituent list, the

month and year have been added to the constituent list ID. The following datasets have

been downloaded (in brackets is the unique identifier of Datastream):

- Type: A unique Datastream ID which identifies the exact company in the Datas-

tream database

- Name (NAME): This data field contains not only the official name of the com-

pany as it is listed on the stock exchange, but also additional data such as delist-

ings or mergers are mentioned here.

- ICB Code (WC07040):  This ICB Code is a four-digit  industry classification

identifier offered by FTSE Russel. ICB stands for Industry Classification Bench-

mark. The benchmark sorts companies into industries, supersectors, sectors, and

subsectors which describe the nature of the business. The ICB Code was later

used to sort out financial companies whose reported financial data is not directly

comparable with the rest. (FTSE Russel, n.D.)

- Price (P): Price represents the official closing price in the local currency of the

stock at the critical date.

- Market Value (MV): The market value provided by Datastream expresses the

share price of a company times the number of ordinary shares in issue.

- Price-Earnings-Ratio (PE): The price earnings ratio is the share price divided

by the earnings rate per share at the critical date.

- Price to Book Value (PTBV): The price-to-book value is the share price di-

vided by the book value per share at the critical date.
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- Price to Cash Flow Ratio (WC09604): Datastream provides the price-to-cash-

flow ratio as Market Price-Period End / Trailing 12 Months Cash Flow per Share

- Dividend Yield (DY): The dividend yield provided by Datastream is defined as

the dividend per share as a percentage of the share price. Datastream excluded

any special or once-off dividends and calculated the dividend yield on gross div-

idends where possible.

- Payout Ratio (POUT): The dividend payout per share represents: dividends per

share/earnings per share * 100

- Free Cash Flow per Share (WC05507): The free cash flow per share repre-

sents in both regions the cash earnings per share net of capital expenditures and

total dividends paid by the companies. In the U.S. the free cash flow per share is

calculated based on the 12 months ended last calendar quarter, in Europe it is

based on the fiscal year. 

- Share Buyback (ECSLDP047): This data set provides whether the company is

currently repurchasing its shares, with yes (Y) or no (N).

Furthermore, for the Stoxx 600, the price and the market value have been downloaded

in the currency Euro. This is necessary as the Stoxx 600 includes non-Euro companies

from – for example – the United Kingdom, Switzerland, or Sweden. The exchanged

prices have only been downloaded from Datastream; no additional calculation has been

made.

All data have been retrieved from Thomson Reuters Datastream as a single request. This

means that for every critical date, the data have been retrieved manually. The critical

dates used in this empirical study were always January 1st of each year and December

31st of each year for all eleven years from 2006 until and including 2016. Concluding,

for each index 22 data requests have been made. This results in 44 data requests.

This study’s period ranges from January 1st, 2006 until December 31st, 2016 which is

seen as sufficient to observe trends within the data. A holding period of one year is a

usual holding period of comparable previous studies.  (Fama & French, 1998; Green-

wald et al., 2004; Lakonishok et al., 1994) Furthermore, the chosen period has two other

distinct benefits: (1) the start date of 2006 is set far enough from the collapse of the dot-

com financial  crisis from 2000 until  2002 – which means that the sharp rebound of

stocks and especially value stocks did not distort the research findings. (2) The period
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includes the global financial crisis from 2007 until 2008 and the European debt crisis

from 2010 and the subsequent stock recovery. This allows observing new trends in how

a value investor should invest in the realm of a financial crisis, and to possibly gain new

insights on how value stocks behave during a financial crisis.

The constituent lists of the Stoxx 600 included from 2006 until and including 2016 600

companies. In 2011, 2014, and 2015 the constituent list of the index included temporar-

ily 601 companies. This was most likely caused by a delay in the delisting and accord-

ingly new listing of stocks. The constituent list of the S&P 500 consisted of 500 compa-

nies, except in the years 2014, 2015, and 2016 where it consisted of 502, 504, and 505

companies.

The complete index constituent lists have been used to calculate the yearly return of the

corresponding portfolio for each year starting from 2006 until and including 2016. Also,

the yearly index returns of the S&P 500, Stoxx 600 have been retrieved from Thomson

Reuters Datastream.

The raw data have then been transferred to two separate Excel sheets and filtered ac-

cording to the following criteria:

(1) Financial companies have been filtered out according to their ICB classification

(ICB classification in brackets): Banks (8300), Insurance (8500), Financial Ser-

vice (8700)

(2) As subsequently defined, the stock universe was filtered to include only the bot-

tom 30% of all companies with the lowest price-to-book ratio (= value stocks).

(3) The remaining companies have been ordered according to their dividend yield

from lowest to highest. This resulted in a varying number of non-dividend pay-

ing companies – which have been defined as those companies with a dividend

yield of 0.

(4) All non-dividend paying stocks have been selected to construct a new portfolio,

which is called “value non-dividend paying.”

(5) Next, the count of non-dividend paying stocks has been taken. On the top end of

the list, the same count of companies has been selected with the highest dividend

yield. This resulted in a second portfolio called “value dividend paying.”

(6) The remaining, middle values, have been left out by this study.
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As a result, this study only looks at companies which are either paying no dividend at

all – identified by a dividend yield of zero – and the same amount of value companies

with a significant dividend yield. This means that companies with a moderate dividend

yield or just above zero dividend yield are not part of this study. This thesis used low

price-to-book ratios as a metric to filter value stocks because of two particular reasons.

The literature review showed that the price-to-book, as well as the price-earnings-ratio,

are the most often applied metrics in research to distinguish between value- and growth

stocks. The second reason is one of practical background: using the price-earnings-ratio

led to non-dividend-paying portfolios of sometimes less than ten stocks. To avoid any

defensibility  of  this  research,  the  price-earnings-ratio  has  therefore  been left  out.  A

widely respected study by Fama and French (1998) used the same requirement of a min-

imum portfolio size of 10 stocks. To avoid identifying value stocks with pre-defined nu-

meric  ranges  which  will  differ  across  different  years,  this  study follows  Fama and

French (1998) and defines value stocks as those in the bottom 30% range of stocks with

the lowest price-to-book ratio. While both dividend metrics – dividend yield and payout

ratio – have been downloaded from Thomson Reuters Datastream, the dividend yield

has been used as it showed a higher reliability with less missing or wrong data points.

Portfolios are rebalanced every year on January 1st.

As the stock data have been retrieved for January 1st and December 31st, this resulted in

three different portfolios for each year for each index constituent: (1) overall value, (2)

value non-dividend paying (DN), and (3) value dividend paying (DY).

The companies or members in the constituent list did vary between and within calendar

years. This means that at some dates, the constituent list of the index in January 1st held

different companies than in December 31st. This is a result of companies leaving the in-

dex – they become delisted – and thus a new company is entering the index. The aim of

the S&P 500 index is always to represent the 500 companies with the highest market

capitalization. This is similarly true for the Stoxx 600 which aims to represent the 600

companies with the highest market capitalization in Europe. As a result, when a com-

pany’s market capitalization is falling below the market capitalization of the 601st or

501st company with the highest market cap – the company gets delisted from the index.

This study refused to filter  out companies  which were delisted during the period to

avoid a look-ahead bias – as it is improbable that investors would have had the chance

to foresee the deletion of one or several companies from the index with any great cer-

tainty.
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The downloaded data from Thomson Reuters Datastream in January 1st and December

31st therefore partly contain different companies. This study deals with this problem as

follows: the portfolio is always created on January 1st with the market data and stock in-

formation available at that time. The stocks in the portfolio of January 1st are then held –

even if some of them leave the index over the course of the year – until December 31st.

This leads to missing values in the December 31st portfolio as some companies left the

index, went bankrupt or merged with other companies during the year. Therefore, the

portfolio from December 31st of each year has been adjusted by retrieving and entering

up the missing data manually – again by using single stock information requests with

the help of Thomson Reuters Datastream.

Reasons for the deletion from the S&P 500 index are among other things mergers, ac-

quisitions,  and  significant  restructurings  of  companies.  (S&P  Dow  Jones  Indices,

2017b) The deletion of a stock from the S&P 500 is therefore not necessarily a disad-

vantage for the value investor. A delisting might even turn out as an advantage for the

value investor. Being a member of the S&P 500 is a prerequisite for many investment

and pension funds, and the deletion from the index will immediately lead to a with-

drawal of large sums of those substantial  funds and thus lead to an undervaluation.

However, this has not been part of this study and might be subject to further research, as

longer holding periods are most likely needed to correct the realized undervaluation.

This is applicable in a similar form to the Stoxx Europe 600 index, which is re-evalu-

ated four times per year.

The following portfolios have been created:

Figure 1: Overview of Created Portfolios

The S&P 500 and Stoxx 600 index portfolios have been used to calculate an index re-

turn separately from those officially published to ensure a consistent use of data which

has been available.
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Then the returns of the sub-portfolios have been calculated of both the S&P 500 and the

Stoxx 600. This resulted in annual returns for (1) the value portfolio, (2) the value non-

dividend paying portfolio, and (3) the value dividend paying portfolio. Furthermore, the

compounded returns of all portfolios have been calculated for all possible holding peri-

ods between 2006 and 2011 of 1 to 11 years (= 1,2,3,4,5,6,7,8,9,10,11 years). This re-

sulted in 66 holding periods with 264 portfolios per index. This study rebalanced the

portfolios every year on January 1st with the financial information available at that time.

As previously mentioned, all stocks which are part of the portfolio in January are held

until December 31st, even though they might leave the index during the year. Therefore,

the survival bias has been avoided by including companies which lost money over a

long period of times, as well as including companies which left the index. In the end,

the average performances and returns of all portfolios and time periods have been calcu-

lated, including their corresponding standard deviations.

Portfolio returns have been calculated as follows:

R eturn=
Pt−Pt−1

Pt−1

Pt= final price; Pt-1= beginning price

The Sharpe ratio for each portfolio has been calculated to rank the performances of all

portfolios by taking variance into account and offering a risk-adjusted investment ad-

vice. To do so, the risk-free rate used in the calculation of the Sharpe ratio is defined as

the return of the corresponding index. This decision has been made out of two reasons.

First, it is apparently absurd to use either a risk-free rate which is below the inflation

rate or even negative, as it has been the case in Europe and the United States from 2009

on. U.S. Treasury bills or the Euro area yield curve (AAA) cannot be described as risk-

free, but rather as a guarantee for the investor to lose money. Therefore, this study cal-

culated the Sharpe ratio by defining the index returns as the risk-free rate for the in-

vestor. This is congruent with the passive investment recommendations from Graham

(1949) and Warren Buffett. A higher Sharpe ratio indicates a higher return regarding the

amount of volatility. Therefore, an investor might prefer one portfolio over another if

the returns are comparable but one shows a smaller volatility.

The Sharpe ratio has been calculated as follows:

Sharpe Ratio=
R p−Rrf

σ f

40



Rp = Expected portfolio return; Rrf = Risk-free fare of return = index return; f = portfolio standard deviation

The compounded average growth rate (CAGR) has been calculated for the entire period

of 11 years for both portfolios.

Microsoft Excel has been used to execute a paired, one-tailored t-test between all four

portfolios for both indices to test the following null-hypothesis: The differences in re-

turns between portfolio 1 and portfolio 2 are not statistically relevant.

The calculations of this study do not take any taxes, fees or dividends into account. As a

result,  investors  of  dividend-paying  portfolios  might  profit  from occurring  dividend

payments.  As the portfolios are rebalanced each year, fees might occur to sell stocks

which fall out of the portfolio and buy stocks to replace those. Taxes do depend entirely

on the tax residence of the investor, but capital-gain taxes might occur when selling of

stocks and income taxes might occur when receiving dividend payments.  Dividends,

taxes, and fees are not included in any calculation.

3.3 Data and Findings

The following paragraph describes and visualizes the empirical findings of this study.

First, the returns of the index portfolios have been calculated as they were downloaded

from Thomson Reuters Datastream. A direct comparison with the official index returns

as retrieved with Thomson Reuters Eikon showed slight deviations to those calculated

with a standard deviation of 0,192 for the Stoxx 600 and a standard deviation of 0,174

for the S&P 500. For an improved comparison of data, the independently calculated in-

dex returns from the retrieved data are used throughout the study.

The returns of both portfolios do picture the impact of the global financial crisis from

2008.  In  2008,  the  S&P 500 portfolio  lost  -38,63%,  the  Stoxx 600 portfolio  lost  -

43,99%. From 2009 on the S&P 500 portfolio outperforms the Stoxx 600 portfolio. The

European debt crisis in 2011 caused the growth of the S&P 500 to stagnate (-0,08%)

while the Stoxx 600 lost -11,26%. The Stoxx 600 portfolio has been hit by two crises in

11 years and closes with a compounded gain of 30,1% on December 31st, 2016. The

S&P 500 portfolio closes on December 31st, 2016 with a compounded gain of 74,0%.

Over the 11-year period, the S&P 500 shows a compound annual growth rate of 5,17%

versus 2,42% of the Stoxx 600.
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Figure 2: Compounded Returns of the S&P 500 and Stoxx Europe 600 Indexes from 2006 -2016

When one compares the S&P 500 with the Stoxx 600 one can observe that on a percent-

age basis more European companies are paying dividends than in the United States. The

mean of companies paying dividends between 2006 and 2016 is 89,0% for the Stoxx

600 and 78,8% for the S&P 500, and contrariwise the mean of companies who do not

pay dividends is 10,9% for the Stoxx 600 and 21,2% for the S&P 500.
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Figure 3: Percentage of Companies Paying or Not Paying Dividends 2006-2016
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Due to the methodology of this study, the size of each portfolio varies for each year.

The minimum portfolio size is ten, which has been achieved by using the price-to-book

ratio in combination with the dividend yield. Using the price-earnings ratio yielded in

portfolios which were sometimes smaller than ten. Therefore, the price-earnings ratio

has been left out in the remainder of this study. The following table shows the portfolio

sizes with n = count of stocks in the portfolio.

S&P 500 Stoxx 600

Year Value Value DN Value DY Value Value DN Value DY

2006 105 25 25 116 14 14

2007 106 28 28 115 14 14

2008 101 24 24 111 14 14

2009 106 32 32 102 11 11

2010 102 30 30 97 23 23

2011 100 25 25 94 16 16

2012 98 31 31 101 13 13

2013 100 20 20 110 11 11

2014 102 16 16 103 12 12

2015 101 10 10 102 18 18

2016 100 13 13 105 15 15

Table 1: Sizes of S&P 500 and Stoxx 600 Portfolios

The value premium is observable as the S&P 500 Value portfolio outperforms the S&P

500 Index portfolio 8 out of 11 years or 72,73% of the time. The S&P 500 Value Non-

Dividend portfolio outperforms the index portfolio equally often, the dividend paying

value portfolio outperforms the index portfolio even 9 out of 11 years or 81,8% of the

time. Both portfolios – dividend paying and non-dividend paying – do outperform the

S&P 500 Value portfolio 7 out of 11 years. The S&P 500 Value Dividend portfolio

shows consistent growth for eight years in a row – from 2009 until and including 2016.

All portfolios realized two-digit percentage losses in 2008 while the dividend paying

portfolio still performed 9% points better than the index portfolio and the value portfo-

lio. In 2009, the non-dividend paying portfolio showed an 80% gain – outperforming

the index by 53,18% points and the value portfolio by 31,66% points. The non-dividend

paying portfolio is the only portfolio which realized three times two-digit losses during

the period from 2006 and 2016. However,  these losses  are  followed by large gains

which outperformed the index and the value portfolio.
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Figure 4: S&P 500 Portfolio Returns in Percent % 2006-2016

In the Stoxx 600 portfolios,  a value premium is observable as well.  The Stoxx 600

Value portfolio outperforms the index 7 out of 11 years or 63,6% of the time. The Stoxx

600 Value Non-Dividend portfolio outperforms the index 9 out of 11 years or 81,8% of

the time. However, the Stoxx 600 Value Dividend portfolio underperformed the index 6

out of 11 years or 54,5% of the time. It underperformed the value portfolio 7 out of 11

years or 64,6% of the time.
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Figure 5: Stoxx Europe 600 Portfolio Returns in Percent % 2006-2016

During the financial crisis of 2008, the S&P 500 portfolios all performed better than the

Stoxx 600 portfolios by losing on average -37,0% versus -50,6% in Europe. The S&P
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500 value dividend portfolio did – in comparison with all other portfolios – very well by

losing around 10% points less than the index and the two other portfolios. The non-divi-

dend paying portfolios showed in both indices the highest loss when compared to the

other portfolios. Therefore, non-dividend paying value stocks seems to perform worse

during times of financial crisis. The gains in 2009 were comparable in both portfolios,

with 27% in the S&P 500 index and 31,8% in the Stoxx 600. However, the value portfo-

lios of the Stoxx 600 outperformed the value portfolios of the S&P 500 by 22,61%

points (value), 6,0% points (value non-dividend), and 38,15% points (value dividend).

In 2009, the non-dividend value portfolios gained both in the S&P 500 and the Stoxx

600 more than 80%. During the European debt crisis in 2011, all portfolios of the Stoxx

600 showed losses. Also, in the S&P 500, the global financial crisis of 2011 and 2012 is

observable. The crisis was most identifiable in the non-dividend paying value portfolio,

which was the only portfolio which showed a significant loss of -14,99% – whereas the

index and the value portfolio stagnated. However, even though the global financial cri-

sis  hit  the markets  worldwide,  the S&P 500 dividend paying value portfolio  gained

15,8%. In 2013, the non-dividend portfolios in both indices were outliers with signifi-

cant gains of 57,47% (Stoxx 600) and 52,16% (S&P 500). The observations show that

during times of financial crises, the non-dividend paying value portfolios show a worse

performance than the indices, the value portfolio, and the dividend paying value portfo-

lio. However, in the years following the crisis, the non-dividend portfolios gained ex-

traordinarily  high  returns.  In  both  indices,  the  non-dividend  paying  value  portfolio

showed the best performance most of the time: the non-dividend paying portfolio per-

formed best 7 out of 11 years (63,6%) of the Stoxx 600 portfolios and 6 out of 11 years

(54,5%) of the S&P 500 portfolios. The dividend paying value portfolio ranks second

by outperforming the other portfolios 2 out of 11 years (18,2%) in the Stoxx 600 and 4

out of 11 years (36,4%) in the S&P 500. As a result, the index and the value portfolios

combined performed only 2 out of 11 years (18,2%) in the Stoxx 600 and 1 out of 11

years (9,1%) in the S&P 500 better than the significantly dividend or non-dividend pay-

ing portfolios.

The compounded portfolio returns over the entire period of 11 years prove the existence

of a value premium. All three value portfolios outperformed the S&P 500 index portfo-

lio each year on a compounded basis starting in January 2006 while rebalancing the

portfolio yearly.
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Figure 6: S&P 500 Compounded Portfolio Return 2006-2016 (11 years)

The value premium also exists in the Stoxx 600 index when looking at the compounded

portfolio returns over 11 years. The value portfolio of the Stoxx 600 outperformed the

Stoxx 600 index portfolio for every holding period starting in 2006 when rebalanced

yearly. However, the compounded returns of the significant dividend and non-dividend

paying portfolios of the Stoxx 600 are in 2009, 2010, 2012, 2013 (value non-dividend)

and 2007, 2009, 2016 (value dividend) lower than those of the index portfolio. On De-

cember 31st, 2016, all three value portfolios show a higher overall return than the index

– where the non-dividend paying value portfolio outperforms the three other portfolios.

While in the S&P 500 index, both – the dividend and non-dividend paying – portfolios

did – compounded from 2006 on – outperform the value portfolio and the index portfo-

lio every year. In contrast, the dividend paying value portfolio of the Stoxx 600 is con-

stantly showing lower compounded returns than the value portfolio. The higher diversi-

fied value portfolio outperforms the portfolio of significantly dividend-paying stocks.

By looking only at the 11-year compounded returns, the non-dividend paying portfolio

outperformed the value portfolio  from 2014 on due to large gains in the amount  of

57,47% (2013), 12,95% (2014), 16,77% (2015), and 31,54% (2016).
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Figure 7: Stoxx Europe 600 Compounded Portfolio Return 2006-2016 (11 years)

The compounded returns have been calculated for every possible yearly holding period

between 2006 and 2016 to make the findings of the 11-year holding period more accu-

rate. The picture of varying holding periods looks different. In the S&P 500, the non-

dividend paying value portfolio showed on average the highest average returns for hold-

ing periods of 1 to 10 years, while the dividend paying portfolio showed the highest

compounded returns only over the entire holding period of 11 years. However, it must

be kept in mind that the portfolio of the 11-year holding period (2006-2016) consists

only of one portfolio. The average compounded returns of the dividend, and the non-

dividend paying portfolios are higher than the value portfolio and index portfolio for ev-

ery holding period. The longer the holding period, the higher is the premium paid by the

dividend and non-dividend paying portfolios. The average returns over a holding period

of 7, 8, 9, and 10 years of the value portfolio were 1,53, 1,53, 1,72, and 1,84 times

higher than the returns of the index portfolio. Of the non-dividend paying value portfo-

lio, the average returns were 2,79, 3,06, 3,83, and 4,29 times higher than the index port-

folio. Of the dividend-paying value portfolio, the average returns were 2,1, 2,31, 3,13,

and 3,58 times higher than the index portfolio. The non-dividend paying value portfolio

showed on average the highest compounded returns of all S&P 500 portfolios. The vari-

ance of the non-dividend paying value portfolio is nevertheless always the highest, es-

pecially for holding periods of 5 to 8 years. The high variance is caused by the fact that

the non-dividend paying portfolios of the S&P 500 showed the highest losses during
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times of financial crises, but also significantly high returns in the years following the

crises.
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Figure 8: Average Portfolio Returns for S&P 500 Portfolios for Holding Periods of 1-11 years (2006-2016)

The average compounded returns of the Stoxx 600 portfolios were – compared to the

S&P 500 portfolios – smaller. The non-dividend paying portfolio showed on average for

every holding period – from 1 to 11 years – the highest average compounded return.

The value premium becomes especially distinct with longer holding periods, while re-

balancing the portfolio yearly. The value portfolio showed on average 1,84, 2,17, 3,17,

and 2,69 times higher compounded returns than the index portfolio with holding period

of 7, 8, 9, and 10 years. The non-dividend paying portfolio showed 3,33, 4,04, 3,80, and

3,79 times higher compounded returns than the index portfolio and the dividend paying

value portfolio  performed slightly worse but still  showed 1,35, 1,75,  2,01, and 1,62

times higher compounded returns than the index portfolio.  The non-dividend paying

portfolio also showed in the Stoxx 600 index the highest variance – also most signifi-

cantly for holding periods of 5 to 8 years, as it was the case in the S&P 500 index. In the

Stoxx 600, this is attributable to comparably high losses in the years 2008 and 2011 and

extremely high returns in 2009 and 2013. The high gains of both – the non-dividend

paying portfolio of the S&P 500 index and the Stoxx 600 index – make up for the high

losses in times of financial crises. The only recommendable investment strategy for in-

vestors is, therefore, to apply a non-dividend paying value investment strategy only for

long holding periods.
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Figure 9: Average Portfolio Returns for Stoxx 600 Portfolios for Holding Periods of 1-11 years (2006-2016)

The non-dividend paying value portfolio showed on average the highest returns when

looking at all possible holding periods during 2006 and 2016. However, the variance (or

standard deviation) of the non-dividend paying portfolio is in both indices always sig-

nificantly higher than the variance of all other portfolios6. Therefore, the Sharpe ratio

has been calculated to adjust the returns to the high variance by using the index returns

as the risk-free rate – as explained in the previous paragraph. The Sharpe ratio7 suggests

that for the Stoxx 600, the non-dividend paying portfolio is – risk-adjusted – the best in-

vestment choice with a Sharpe ratio of 0,548. For the S&P 500, the dividend paying

value portfolio is – risk-adjusted – the best investment choice with a Sharpe ratio of

0,615. The Sharpe ratios of the value and non-dividend paying value portfolio in the

S&P 500 are nearly identical, with 0,487 (value) and 0,479 (value non-dividend). 

6 Compare with Table 4

7 Compare with Table 6
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Figure 10: Sharpe Ratios of S&P 500 and Stoxx 600 Value Portfolios; 1-Year Holding Period, 2006-2016

 

Apart from the Sharpe ratio, a dependent, paired t-test has been executed at a 95% con-

fidence interval to assess the statistical difference between all four portfolios. The null

hypothesis states that there is no statistically significant difference in the average returns

between the compared portfolio 1 and portfolio 2. All calculated p-values are smaller

than 0.05, the differences between all portfolios are therefore statistically significant,

and the null hypothesis is rejected. The returns between all portfolios are statistically

significantly different.

P-Values of the Paired T-Test of Average Portfo-

lio Returns

Portfolio 1 – Portfolio 2 Stoxx 600 S&P 500

Index - Value 0,000321 0,001029

Index - Value DN 0,000093 0,000412

Index - Value DY 0,000272 0,002332

Value - Value DN 0,000124 0,000324

Value -  Value DY 0,000734 0,003459

Value DY - Value DN 0,000090 0,010758

Figure 11: P-Values of Average Portfolio Returns

4. Discussion

This study suggests that the subject-matter of dividends is more important for value in-

vestors than previously assumed. Value investors achieve higher returns on their  in-

vested  capital  by  investing  in  non-dividend  paying  or significantly  dividend-paying

value stocks of the S&P 500 index. Both portfolios outperform the S&P 500 index and
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the S&P 500 value portfolio, identified by low price-to-book ratios. Similar in Europe,

non-dividend paying value stocks of the Stoxx Europe 600 significantly outperform the

Stoxx 600 index as well as the value portfolio. However, in Europe, the more diversi-

fied value portfolio performs better than the significantly dividend-paying stock portfo-

lio. For a holding period of 8 years, an investor in the Stoxx 600 would have realized –

on average – a return of 130% by investing in a non-dividend paying value portfolio

compared to 32% when investing in the index. This is a premium of 98% points. In the

United States, an investor in the S&P 500 would have gained for a holding period of 8

years on average 214% with a non-dividend paying value portfolio compared to 70% by

sticking with the index. This is a premium of 144%. $100,00 invested in 2006 into a

value portfolio of non-dividend paying stocks of the S&P 500 would have compounded

to $365,19 in December 2016 while rebalancing the portfolio yearly. The same $100,00

would have compounded to $402,33 with a  portfolio  of  significant  dividend paying

stocks, compared to $241,59 by investing in a value portfolio in general. Over 8-year

holding periods, non-dividend paying value stocks gained on average 214%, signifi-

cantly dividend-paying value stocks on average 162% compared to a 108% return of a

regular value portfolio and only a 70% return of the index.

The importance of non-dividend paying value stocks is also apparent in the European

stock market.  A non-dividend paying value portfolio  of the Stoxx 600 compounded

from 100,00€ in 2006 to 239,59€ in December 2016 compared to 183,71€ with the

overall value portfolio. In Europe, the significant dividend paying portfolio and the in-

dex portfolio both performed worse by compounding to 155,36€ (value significantly

dividend paying) and 130,13€ (Stoxx 600 index). Over a holding period of 8 years, the

non-dividend paying value portfolio  of the Stoxx 600 gained on average 130%; the

value portfolio gained on average 70% compared to an average return of 40% for the

significant dividend-paying value portfolio and an average 30% return for the Stoxx 600

index portfolio. As a result, the fourth hypothesis (HL4) needs to be rejected, as signifi-

cantly dividend-paying value stocks outperformed the index but underperformed the

overall value portfolio.

This study confirms the existence of a value premium in the European and U.S. stock

market by identifying value stocks with a low price-to-book ratio. It validates studies by

Fama and French (1992), Lakonishok et al. (1994), Fama and French (1998), Piotroski

(2000), and Fama and French (2012) who used similar metrics to compare the returns of

value stocks, growths stocks, and the index. This study shows that every single value
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portfolio outperformed on average the index portfolio for every holding period between

2006 and 2016. The outperformance is statistically significant, and the findings indicate

that the efficient market hypothesis of  Fama (1970) is not correct for the indices and

time periods observed by this study. The first hypothesis originated from the literature

review (HL1) is rejected, as - over the long term – all value portfolios outperformed the

index significantly. The empirical findings approve Rousseau and Van Rensburg (2003)

and show that the longer the holding period is, the higher is the premium paid by every

value portfolio. This approves the third (HL3) hypothesis from the literature review.

However, HL2 must be rejected as the value portfolios outperform the respective index

in every single holding period.

By having the European financial debt crisis in mind, it is no surprise that the S&P 500

index performed better on a compounded basis from 2006 until 2016 than the Stoxx 600

index. However, a more surprising observation is that on a percentage basis, more Euro-

pean companies pay dividends than U.S. companies. On average, 89,0% of all Stoxx

600 companies pay dividends, while only 78,8% of all S&P 500 companies do. Differ-

ences in mentality might describe why more European companies pay dividends than in

the United States. This stands in contrast to the risk-adjusted returns, which are highest

in Europe for the non-dividend paying value portfolio. It seems that European investors

have a higher unreasonable demand for dividends than investors from the U.S. This

might lead European executives to introduce dividends earlier or continue paying them

even though the financial situation of the company does not allow it. As a result, most

European companies have less free cash flow than U.S. companies and therefore less

money to invest in the future growth of the business. Therefore, European companies

which refuse to pay dividends reinvest their free cash flow more wisely and – over the

long term – do outperform companies who follow the irrational demand for dividends

by investors. The explanation of the irrational investor fits to the observations of DeAn-

gelo and DeAngelo (1990). It might be that European companies are especially reluctant

to stop dividend payments,  even though the financial  situation requires it.  The irra-

tionality of investors is also mentioned by Fairchild (2010) whose research would mean

that possibly European investors believe – even more than U.S. investors – that “divi-

dend cuts are bad news”. (Fairchild, 2010) The majority of European companies might

forgo profitable investment opportunities simply because they stick with current divi-

dends to satisfy the expectations of their shareholders.
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On the other side, non-dividend paying value companies use their free cash flow to in-

vest in promising and profitable investments which will lead to positive cash flow in the

future. This might explain why non-dividend paying value stocks do on average outper-

form all other portfolios of the Stoxx 600. However, non-dividend paying value stocks

also showed the highest losses during times of financial crisis. Because non-dividend

paying companies do not pay dividends during times of financial crises, investors might

irrationally characterize them as particularly bad businesses, which leads to a temporary

undervaluation of non-dividend paying stocks. If non-dividend paying companies are

aware of their unjustified undervaluation, a capable management will begin to buy back

shares at a significantly undervalued price. This leads to an immediate return for the

shareholders of the company as the share price appreciates, and also do the improved

metrics attract new investors. The undervaluation is then corrected during the years fol-

lowing the financial crises, and thus high returns are achieved by non-dividend paying

companies. Also, might some projects - in which non-dividend paying companies in-

vested their free cash flow in -  prove as profitable. The news of these profitable invest-

ments might lead to a rise in the stock price and thus higher returns in years following a

financial crisis.

In the United States, the portfolio performance is different than in Europe. Both value

portfolios – the dividend paying and the non-dividend paying – outperformed not only

the S&P 500 index portfolio, but also the S&P 500 value portfolio in general. Investors

in the United States seem not to demand dividends as loud as European investors. This

would mean that in the U.S., fewer companies pay dividends simply because their in-

vestors demand it. As a result, these non-dividend paying companies act more freely

and have the possibility to reinvest their free cash flow into profitable projects or repur-

chase their undervalued shares instead.  Black (1976) argued similarly by stating that

companies who cut, suspend, or do not pay dividends have cheap access to capital. This

capital  may  then  be  used  to  finance  profitable  future  projects.  According  to  Black

(1976), companies might even use a zero-dividend-policy as a way to indicate investors

that they have profitable  investment  opportunities  at  hands. The fact that companies

with a low dividend yield invest more into projects which are likely to turn out to be

profitable in the future is also confirmed by Fama and French (2002). 
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Donald Yacktman8 might give a valuable hint, why value stocks paying a significant

dividend do outperform a more diversified value stock portfolio with a low price-to-

book ratio in general. According to Yacktman, companies who recently raised their div-

idend rate have - in the best case - gone already through several steps to invest their free

cash flow in a shareholder-friendly way. These steps are (1) reinvestments into the busi-

ness for future growth, (2) acquisitions to grow the business, (3) repurchasing shares be-

low intrinsic value, and (4) reducing their debt.  (Tian, 2017, pp. 224-226) As a result,

companies who are paying a high dividend or recently raised their dividend have - in

theory - gone through all these steps. The business which is paying high dividends is

therefore already future-proof and more attractive for investors.

Independent of the holding period of the portfolio, the non-dividend paying portfolio on

average  outperformed all  other  portfolios  in  both  indices  in  Europe and the  United

States. This approves the hypotheses HL5 and HL6 from the literature review. The re-

sults suggest that value investors are most of the time better off by holding a portfolio of

stocks with a low price-to-book ratio and a dividend yield of zero. However, this obser-

vation is a conflict to the research findings of Bhattacharya (1979), John and Williams

(1985), Miller and Rock (1985), and  Zhou and Ruland (2006) who suggest that the sig-

nificant  dividend-paying value  portfolio  should  have outperformed the  non-dividend

paying value portfolio. However, because the previously mentioned researchers focused

solely on the stock market as a whole, we can conclude that non-dividend paying stocks

behave differently when they also show signs of undervaluation – in the case of this

study in the form of low price-to-book ratios.

Notwithstanding, during times of financial crises, non-dividend paying value stocks did

– in both indices – show the highest losses. As a result, the variance of the non-dividend

paying portfolio is the highest of all portfolios. This indicates that a portfolio of non-

dividend paying stocks is the riskiest portfolio in situations where the investor is relying

on liquidating his portfolio rapidly. 

For some investors, the large variance of the non-dividend paying value portfolios of

both indices is an exclusion criterion. The Sharpe ratio takes the risk imposed by the

large variance into account. Even by taking the risk of the variance into account, the

8 Donald Yacktman is a value investor and president of Yacktman Asset Management, whose point of view is pre-

sented in the book “Invest Like A Guru” by Tian (2017)
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Sharpe ratio suggests that the non-dividend paying value portfolio offers the best risk-

adjusted return for the investor of the Stoxx 600 index9. A different situation is given in

the S&P 500 where the Sharpe ratio suggests that the significant dividend-paying value

portfolio offers the best risk-adjusted return for the investor.

All in all, this research shows that value stock portfolios which consist of significant

dividend paying companies do not outperform value stock portfolios consisting of com-

panies who do not pay dividends. However, they offer value investors the best risk-ad-

justed return in the U.S. stock market.  In Europe – however – non-dividend paying

value portfolios can be named the best investment choice for value investors.

Further research is desirable to verify the empirical  findings.  First,  as this  empirical

study is limited to a period of 11 years only, it will be interesting to extend this study

with a similar approach over a longer time horizon. This will verify whether non-divi-

dend paying value stocks did also show the highest losses during other financial crises

as, e.g. the dot-com bubble in 2001. Also, looking at a longer time horizon will make

the average return calculations of longer holding periods more precise. Second, the cal-

culations in this study do not include any dividends. Therefore, it will be interesting to

use further investigations to include dividends paid out to the investor into the overall

return calculations. Thirdly, as this study used only the price-to-book ratio to identify

value stocks, it will be necessary to expand this study with additional metrics like a low

price-earnings ratio. All in all, the combination of value and dividend investing requires

a higher attention from the scientific community.

9 This study calculated the Sharpe ratio by using the respective index return as the risk-free rate. Cf. page 41 for an 

explanation.
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5. Conclusion

The purpose of this study was to find out how important dividends are for the value in-

vestor.  Previous  research  suggested  that  the  return  of  dividend-paying  value  stocks

might  theoretically  outperform  value  stocks  which  do  not  pay  dividends.  Anyhow,

solely investing in dividend-paying value stocks does not necessarily lead to the highest

return for the value investor. The findings show that value stocks which do not pay divi-

dends outperform on average the value portfolio in general – as well as the significant

dividend-paying value portfolio. The findings have important implications for profes-

sional value investors and fund managers in Europe and the United States. The common

strategy of  dividend investing does  not  lead  to  the highest  returns  when looking at

stocks with low price-to-book ratios.

Exactly as previous research10 suggests, this study confirms the value premium in the

European and the U.S. stock market. From 2006 until 2016, stock portfolios with a low

price-to-book ratio on average continuously outperform the Stoxx Europe 600 or S&P

500 index for different holding periods. However, value investor should not stop here. 

This thesis provides evidence that no single recommendation in favor of dividend or

non-dividend paying value stocks can be made. The empirical analysis of stocks in the

S&P 500 and Stoxx Europe 600 indices from 2006 until 2016 shows that portfolios of

non-dividend paying value stocks on average outperform the indices as well as the more

diversified value portfolio they are part of. For investors of the S&P 500, the significant

dividend-paying value portfolio offered on average the best risk-adjusted returns. Over

holding periods of 8 years, a 214% gain is achieved by investing in non-dividend paying

low P/B stocks, compared to 70% when investing in the S&P 500 index portfolio. This

is a premium return of the non-dividend paying value portfolio of 144% points.

However, for European investors, non-dividend paying value stocks showed on average

the highest risk-adjusted return. European investors who invest in portfolios consisting

of low P/B stocks and a dividend yield of zero will outperform the index as well as the

10 Compare to research of Fama and French (1992), Lakonishok et al. (1994), Fama and French (1998), Piotroski 

(2000), and Fama and French (2012)
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low P/B value portfolio in general while significantly dividend-paying value portfolios

underperformed both, the non-dividend paying stock portfolio as well as the Stoxx 600

index. Over 8-year holding periods, investing in a low P/B and non-dividend paying

Stoxx 600 portfolio resulted in an average 130% return compared to 32% when invest-

ing in the index as a whole – which is a premium of 98% points. The observation of this

study stands in conflict with previous research11, which suggests that dividend-paying

stocks should have outperformed non-dividend paying stocks. Thus, it can be assumed

that non-dividend paying stocks behave differently when they show signs of undervalu-

ation. Hence, dividends cannot be used as an indicator of future profitability of value

stocks in the same manner as applied to the stock universe as a whole.

The non-dividend policy of Warren Buffett’s Berkshire Hathaway might seem contro-

versial for some value investors, as it contradicts the teachings of Benjamin Graham.

However, the findings of this study only confirm that value investors can indeed be bet-

ter off by investing in non-dividend paying value stocks. Non-dividend paying stocks

with a low P/B ratio seem to be able to reinvest and reallocate their free cash flow in

more profitable ways for the investor than paying out dividends.

Over the last decades, research has focused solely on the matters of value investing and

dividend investing separately. No study known to the author of this thesis looks at the

importance  of  dividends  specifically  within  the  field  of  value  investing.  This  study

closed the scientific gap by looking at stocks which fulfilled two criteria: stocks which

are considered as value stocks according to a commonly accepted metric within the sci-

entific community – while at the same time paying either significant dividends or no

dividends at all. To maximize the investment returns of value investors, the old habit of

selecting value stocks by looking at a history of consistent dividend payments requires a

rethinking.  Holding or including non-dividend paying stocks with low P/B ratios into

one’s investment portfolio can significantly optimize the investment returns of value in-

vestors in Europe and the United States. The results presented are the first step to re-

solve the controversy between dividend and non-dividend paying stocks within the field

of value investing.

11 Compare to research of Bhattacharya (1979), John and Williams (1985), Miller and Rock (1985), Zhou and Ruland 

(2006)
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The question whether dividends are beneficial for investors or not cannot be answered

with a simple yes or no. It can be said that it is unlikely that investing in stocks with mi-

nor dividends will considerably improve the overall return of the value investor. How-

ever, the superior performance of non-dividend paying value stocks show that dividends

are everything but a necessity for the value investor.
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Appendix

Table 2: S&P 500 Portfolio Returns and Performances 2006-2016

64

S&P 500 S&P 500 Value S&P 500 Value Non-Dividend S&P 500 Value Dividend

Year % Return % Return % Perf. Index % Return % Perf. Index % Perf. Value % Return % Perf. Index % Perf. Value

2006 13,22% 23,50% 10,28% 37,34% 24,12% 13,84% 43,38% 30,16% 19,88%

2007 1,25% 9,47% 8,21% 1,54% 0,29% -7,92% 8,40% 7,14% 1,08%

2008 -38,63% -38,51% 0,12% -39,97% -1,34% -1,46% -29,55% 9,08% 8,96%

2009 27,12% 48,64% 21,52% 80,30% 53,18% 31,66% 51,27% 24,15% 2,63%

2010 13,81% 18,55% 4,74% 19,09% 5,28% 0,54% 17,30% 3,48% -1,26%

2011 -0,08% 1,41% 1,49% -14,99% -14,91% -16,40% 15,79% 15,87% 14,39%

2012 12,72% 8,28% -4,44% 17,20% 4,47% 8,91% 4,32% -8,40% -3,96%

2013 28,95% 26,35% -2,60% 52,16% 23,21% 25,81% 8,96% -19,99% -17,39%

2014 10,62% 7,27% -3,35% 21,39% 10,77% 14,12% 19,28% 8,66% 12,01%

2015 -1,08% -0,75% 0,33% 29,98% 31,06% 30,73% 9,07% 10,15% 9,82%

2016 7,57% 11,66% 4,09% -15,06% -22,63% -26,72% 20,94% 13,37% 9,28%



Table 3: Stoxx 600 Portfolio Returns and Performances 2006-2016

Stoxx 600 Stoxx 600 Value Stoxx 600 Value Non-Dividend Stoxx 600 Value Dividend

Year % Return % Return % Perf. Index % Return % Perf. Index % Perf. Value % Return %Perf. Index % Perf. Value

2006 17,60% 23,07% 5,47% 35,28% 17,69% 12,21% 11,36% -6,24% -11,71%

2007 -0,22% 6,78% 7,00% 0,59% 0,81% -6,19% 9,97% 10,18% 3,41%

2008 -43,99% -41,04% 2,95% -66,98% -22,99% -25,94% -50,23% -6,24% -9,19%

2009 31,88% 71,25% 39,37% 86,55% 54,67% 15,30% 89,42% 57,54% -13,71%

2010 9,63% 12,72% 3,09% 16,62% 6,99% 3,90% 10,13% 0,50% -2,59%

2011 -11,26% -12,68% -1,42% -30,85% -19,59% -18,17% -14,34% -3,08% 9,60%

2012 14,95% 14,04% -0,92% 29,74% 14,79% 15,71% 5,27% -9,68% -8,77%

2013 19,42% 22,46% 3,04% 57,47% 38,05% 35,01% 17,68% -1,74% -24,20%

2014 4,78% -8,86% -13,64% 12,95% 8,17% 21,81% 8,22% 3,44% 17,08%

2015 8,31% -1,47% -9,78% 16,77% 8,46% 18,24% -11,94% -20,24% -18,77%

2016 -0,94% 12,19% 13,12% 31,54% 32,48% 19,36% 20,84% 21,78% 8,66%
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Table 4: Average Returns of the Stoxx 600 Portfolios for Holding Periods of 1-11 years (2006-2016)

Holding Period 1 2 3 4 5 6 7 8 9 10 11

Stoxx 600 4,56% 7,41% 8,24% 17,25% 22,56% 23,07% 29,74% 32,20% 14,63% 21,01% 30,13%

Standard Deviation 0,199 0,272 0,282 0,325 0,395 0,413 0,450 0,442 0,058 0,146 0,000

Stoxx 600 Value 8,95% 13,79% 15,53% 30,39% 39,97% 41,85% 54,68% 69,78% 46,35% 56,51% 83,71%

Standard Deviation 0,278 0,350 0,244 0,277 0,451 0,362 0,330 0,514 0,175 0,102 0,000

Stoxx 600 Value Non-Dividend 17,24% 28,65% 31,89% 58,49% 78,05% 73,91% 99,12% 130,12% 55,56% 79,62% 139,59%

Standard Deviation 0,410 0,616 0,657 0,860 1,181 1,144 1,406 2,023 0,207 0,036 0,000

Stoxx 600 Value Dividend 8,76% 11,75% 12,66% 23,99% 30,02% 32,52% 40,11% 56,48% 29,44% 34,04% 55,36%

Standard Deviation 0,335 0,402 0,314 0,288 0,442 0,528 0,403 0,670 0,154 0,077 0,000

Number of Portfolios 11 10 9 8 7 6 5 4 3 2 1

Table 5: Average Returns of the S&P 500 Portfolios for Holding Periods of 1-11 years (2006-2016)

Holding Period 1 2 3 4 5 6 7 8 9 10 11

S&P 500 6,86% 12,97% 19,53% 33,48% 44,79% 52,70% 62,48% 70,18% 52,74% 57,73% 74,02%

Standard Deviation 0,180 0,275 0,327 0,368 0,476 0,516 0,482 0,515 0,104 0,057 0,000

S&P 500 Value 10,53% 18,98% 26,59% 44,34% 59,57% 71,90% 88,49% 107,60% 90,63% 105,99% 141,59%

Standard Deviation 0,214 0,296 0,281 0,272 0,428 0,468 0,427 0,581 0,238 0,147 0,000

S&P 500 Value Non-Dividend 17,18% 36,35% 51,76% 81,90% 106,04% 126,96% 174,05% 214,47% 201,90% 247,92% 265,19%

Standard Deviation 0,337 0,442 0,515 0,537 0,734 0,980 1,365 0,857 0,358 1,160 0,000
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S&P 500 Value Dividend 15,38% 27,80% 40,38% 61,36% 81,42% 106,61% 131,20% 162,48% 165,29% 206,63% 302,33%

Standard Deviation 0,210 0,272 0,284 0,243 0,275 0,428 0,486 0,728 0,369 0,368 0,000

Number of Portfolios 11 10 9 8 7 6 5 4 3 2 1

Table 6: Sharpe Ratios of S&P 500 and Stoxx 600 Value Portfolios, 1-Year Holding Period, 2006-2016

Value Value Non-Dividend Value Dividend

Stoxx 600 0,318 0,548 0,203

S&P 500 0,487 0,479 0,615

Notes for Tables 7 – 136:

(1) Years refer to the beginning of the calendar year – all years refer to the mid-

night values of January 1st.

(2) Performance of a portfolio is measured against the index it is part of.

(3) Stand. Dev. = Standard Deviation = Variance of the portfolio

Color Legend: Green performance = the portfolio outperformed the index portfolio,
yellow performance = the portfolio outperformed the index portfolio by less than 5%,
red performance = the portfolio underperformed the index portfolio, Green Gain =
gain, Red Gain = loss
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Table 7: S&P 500 Compounded Portfolio Returns (11 years) 2006-2016

Year Index Value Value DN Value DY

2006 $100,00 $100,00 $100,00 $100,00

2007 $113,22 $123,50 $137,34 $143,38

2008 $114,64 $135,19 $139,46 $155,42

2009 $70,35 $83,12 $83,71 $109,50

2010 $89,43 $123,55 $150,93 $165,63

2011 $101,78 $146,48 $179,74 $194,28

2012 $101,70 $148,54 $152,80 $224,96

2013 $114,64 $160,84 $179,07 $234,68

2014 $147,83 $203,22 $272,48 $255,70

2015 $163,53 $218,00 $330,78 $305,00

2016 $161,77 $216,36 $429,94 $332,67

Total $174,02 $241,59 $365,19 $402,33

Performance 100% 139% 210% 231%

11 Y Gain 74,0% 141,6% 265,2% 302,3%

CAGR 5,17% 8,35% 12,50% 13,49%



Table 8: S&P 500 Compounded Portfolio Returns (10 years) 2006-2015

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

2010  $89,43  $123,55  $150,93  $165,63 

2011  $101,78  $146,48  $179,74  $194,28 

2012  $101,70  $148,54  $152,80  $224,96 

2013  $114,64  $160,84  $179,07  $234,68 

2014  $147,83  $203,22  $272,48  $255,70 

2015  $163,53  $218,00  $330,78  $305,00 

Total  $161,77  $216,36  $429,94  $332,67 

Performance 100% 134% 266% 206%

10 Y Gain 62% 116% 330% 233%

Table 9: S&P 500 Compounded Portfolio Returns (10 years) 2007-2016

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

2011  $89,90  $118,61  $130,88  $135,50 

2012  $89,82  $120,27  $111,26  $156,89 

2013  $101,25  $130,23  $130,39  $163,68 

2014  $130,57  $164,55  $198,40  $178,34 

2015  $144,44  $176,52  $240,85  $212,72 

2016  $142,88  $175,19  $313,05  $232,02 

Total  $153,70  $195,62  $265,91  $280,60 

Performance 100% 127% 173% 183%

10 Y Gain 54% 96% 166% 181%

Table 10: Average S&P 500 Performance & Return over 10-Year Holding Pe-

riods

Average Index Value Value DN Value DY

Performance 100% 131% 219% 194%

Stand. Dev. 0,000 0,046 0,656 0,163

10Y Gain 58% 106% 248% 207%

Stand. Dev. 0,057 0,147 1,160 0,368

Table 11: S&P 500 Compounded Portfolio Returns (9 years) 2006 - 2014

Year Index Value Value DN Value DY
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2006 $100,00 $100,00 $100,00 $100,00

2007 $113,22 $123,50 $137,34 $143,38

2008 $114,64 $135,19 $139,46 $155,42

2009 $70,35 $83,12 $83,71 $109,50

2010 $89,43 $123,55 $150,93 $165,63

2011 $101,78 $146,48 $179,74 $194,28

2012 $101,70 $148,54 $152,80 $224,96

2013 $114,64 $160,84 $179,07 $234,68

2014 $147,83 $203,22 $272,48 $255,70

Total $163,53 $218,00 $330,78 $305,00

Performance 100% 133% 202% 187%

9Y Gain 64% 118% 231% 205%

Table 12: S&P 500 Compounded Portfolio Returns (9 years) 2007 - 2015

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

2011  $89,90  $118,61  $130,88  $135,50 

2012  $89,82  $120,27  $111,26  $156,89 

2013  $101,25  $130,23  $130,39  $163,68 

2014  $130,57  $164,55  $198,40  $178,34 

2015  $144,44  $176,52  $240,85  $212,72 

Total  $142,88  $175,19  $313,05  $232,02 

Performance 100% 123% 219% 162%

9Y Gain 43% 75% 213% 132%

Table 13: S&P 500 Compounded Portfolio Returns (9 years) 2008 - 2016

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

2012  $88,71  $109,87  $109,57  $144,74 

2013  $100,00  $118,97  $128,41  $151,00 

2014  $128,95  $150,32  $195,39  $164,52 

2015  $142,65  $161,25  $237,19  $196,24 

2016  $141,11  $160,04  $308,29  $214,04 

Total  $151,79  $178,70  $261,87  $258,86 

Performance 100% 118% 173% 171%

9Y Gain 52% 79% 162% 159%

Table 14: Average S&P 500 Performance & Return over 9-Year Holding Peri-
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ods

Average Index Value Value DN Value DY

Performance 100% 125% 255% 173%

Stand. Dev. 0,000 0,080 0,236 0,123

8Y Gain 53% 91% 202% 165%

Stand. Dev. 0,104 0,238 0,358 0,369

Table 15: S&P 500 Compounded Portfolio Returns (8 years) 2006 - 2013

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

2010  $89,43  $123,55  $150,93  $165,63 

2011  $101,78  $146,48  $179,74  $194,28 

2012  $101,70  $148,54  $152,80  $224,96 

2013  $114,64  $160,84  $179,07  $234,68 

Total  $147,83  $203,22    $272,48    $255,70 

Performance 100% 137% 184% 173%

8Y Gain 48% 103% 172% 156%

Table 16: S&P 500 Compounded Portfolio Returns (8 years) 2007 - 2014

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

2011  $89,90  $118,61  $130,88  $135,50 

2012  $89,82  $120,27  $111,26  $156,89 

2013  $101,25  $130,23  $130,39  $163,68 

2014  $130,57  $164,55  $198,40  $178,34 

Total  $144,44  $176,52  $240,85  $212,72 

Performance 100% 122% 167% 147%

8Y Gain 44% 77% 141% 113%

Table 17: S&P 500 Compounded Portfolio Returns (8 years) 2008 - 2015

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

2012  $88,71  $109,87  $109,57  $144,74 

2013  $100,00  $118,97  $128,41  $151,00 

2014  $128,95  $150,32  $195,39  $164,52 
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2015  $142,65  $161,25  $237,19  $196,24 

Total  $141,11  $160,04  $308,29  $214,04 

Performance 100% 113% 218% 152%

8Y Gain 41% 60% 208% 114%

Table 18: S&P 500 Compounded Portfolio Returns (8 years) 2009 - 2016

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

2012  $144,56  $178,69  $182,53  $205,45 

2013  $162,95  $193,49  $213,92  $214,33 

2014  $210,13  $244,48  $325,51  $233,53 

2015  $232,46  $262,25  $395,15  $278,55 

2016  $229,95  $260,28  $513,60  $303,82 

Total  $247,36  $290,63    $436,26    $367,44 

Performance 100% 117% 176% 149%

8Y Gain 147% 191% 336% 267%

Table 19: Average S&P 500 Performance & Return over 8-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 123% 186% 155%

Stand. Dev. 0,000 0,105 0,225 0,120

8Y Gain 70% 108% 214% 162%

Stand. Dev. 0,515 0,581 0,857 0,728

Table 20: S&P 500 Compounded Portfolio Returns (7 years) 2006 - 2012

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

2010  $89,43  $123,55  $150,93  $165,63 

2011  $101,78  $146,48  $179,74  $194,28 

2012  $101,70  $148,54  $152,80  $224,96 

Total  $114,64  $160,84  $179,07    $234,68   

Performance 100% 140% 156% 205%

7Y Gain 15% 61% 79% 135%

Table 21: S&P 500 Compounded Portfolio Returns (7 years) 2007 - 2013

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

72



2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

2011  $89,90  $118,61  $130,88  $135,50 

2012  $89,82  $120,27  $111,26  $156,89 

2013  $101,25  $130,23  $130,39  $163,68 

Total  $130,57  $164,55  $198,40  $178,34 

Performance 100% 126% 152% 137%

7Y Gain 31% 65% 98% 78%

Table 22: S&P 500 Compounded Portfolio Returns (7 years) 2008 - 2014

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

2012  $88,71  $109,87  $109,57  $144,74 

2013  $100,00  $118,97  $128,41  $151,00 

2014  $128,95  $150,32  $195,39  $164,52 

Total  $142,65  $161,25  $237,19  $196,24 

Performance 100% 113% 166% 138%

7Y Gain 43% 61% 137% 96%

Table 23: S&P 500 Compounded Portfolio Returns (7 years) 2009 - 2015

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

2012  $144,56  $178,69  $182,53  $205,45 

2013  $162,95  $193,49  $213,92  $214,33 

2014  $210,13  $244,48  $325,51  $233,53 

2015  $232,46  $262,25  $395,15  $278,55 

Total  $229,95  $260,28    $513,60    $303,82 

Performance 100% 113% 223% 132%

7Y Gain 130% 160% 414% 204%

Table 24: S&P 500 Compounded Portfolio Returns (7 years) 2010 - 2016

Year Index Value Value DN Value DY

2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 

2012  $113,72  $120,22  $101,24  $135,82 

2013  $128,19  $130,18  $118,65  $141,69 

2014  $165,30  $164,48  $180,54  $154,38 

2015  $182,87  $176,44  $219,16  $184,14 

2016  $180,90  $175,11  $284,86  $200,85 
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Total  $194,59  $195,53  $241,96    $242,91   

Performance 100% 100% 124% 125%

7Y Gain 95% 96% 142% 143%

Table 25: Average S&P 500 Performance & Return over 7-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 119% 164% 147%

Stand. Dev. 0,000 0,151 0,364 0,326

7Y Gain 62% 88% 174% 131%

Stand. Dev. 0,482 0,427 1,365 0,486

Table 26: S&P 500 Compounded Portfolio Returns (6 years) 2006 - 2011

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

2010  $89,43  $123,55  $150,93  $165,63 

2011  $101,78  $146,48  $179,74  $194,28 

Total  $101,70  $148,54  $152,80    $224,96   

Performance 100% 146% 150% 221%

6Y Gain 2% 49% 53% 125%

Table 27: S&P 500 Compounded Portfolio Returns (6 years) 2007 - 2012

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

2011  $89,90  $118,61  $130,88  $135,50 

2012  $89,82  $120,27  $111,26  $156,89 

Total  $101,25  $130,23  $130,39  $163,68 

Performance 100% 129% 129% 162%

6Y Gain 1% 30% 30% 64%

Table 28: S&P 500 Compounded Portfolio Returns (6 years) 2008 - 2013

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

2012  $88,71  $109,87  $109,57  $144,74 

2013  $100,00  $118,97  $128,41  $151,00 
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Total  $128,95  $150,32  $195,39  $164,52 

Performance 100% 117% 152% 128%

6Y Gain 29% 50% 95% 65%

Table 29: S&P 500 Compounded Portfolio Returns (6 years) 2009 - 2014

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

2012  $144,56  $178,69  $182,53  $205,45 

2013  $162,95  $193,49  $213,92  $214,33 

2014  $210,13  $244,48  $325,51  $233,53 

Total  $232,46  $262,25  $395,15  $278,55 

Performance 100% 113% 170% 120%

6Y Gain 132% 162% 295% 179%

Table 30: S&P 500 Compounded Portfolio Returns (6 years) 2010 - 2015

Year Index Value Value DN Value DY

2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 

2012  $113,72  $120,22  $101,24  $135,82 

2013  $128,19  $130,18  $118,65  $141,69 

2014  $165,30  $164,48  $180,54  $154,38 

2015  $182,87  $176,44  $219,16  $184,14 

Total  $180,90  $175,11    $284,86    $200,85 

Performance 100% 97% 157% 111%

6Y Gain 81% 75% 185% 101%

Table 31: S&P 500 Compounded Portfolio Returns (6 years) 2011 - 2016

Year Index Value Value DN Value DY

2011  $100,00  $100,00  $100,00  $100,00 

2012  $99,92  $101,41  $85,01  $115,79 

2013  $112,63  $109,80  $99,63  $120,80 

2014  $145,24  $138,74  $151,59  $131,62 

2015  $160,67  $148,82  $184,03  $156,99 

2016  $158,94  $147,71  $239,19  $171,23 

Total  $170,97  $164,93  $203,17    $207,09   

Performance 100% 96% 119% 121%

6Y Gain 71% 65% 103% 107%

Table 32: Average S&P 500 Performance & Return over 6-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 116% 146% 144%
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Stand. Dev. 0,000 0,191 0,189 0,418

6Y Gain 53% 72% 127% 107%

Stand. Dev. 0,516 0,468 0,980 0,428

Table 33: S&P 500 Compounded Portfolio Returns (5 years) 2006 - 2010

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

2010  $89,43  $123,55  $150,93  $165,63 

Total  $101,78  $146,48  $179,74    $194,28   

Performance 100% 144% 177% 191%

5Y Gain 2% 46% 80% 94%

Table 34: S&P 500 Compounded Portfolio Returns (5 years) 2007 - 2011

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $61,37  $67,31  $60,95  $76,37 

2010  $78,01  $100,05  $109,90  $115,52 

2011  $88,78  $118,61  $130,88  $135,50 

Total  $88,71  $120,27  $111,26    $156,89   

Performance 100% 136% 125% 177%

5Y Gain -11% 20% 11% 57%

Table 35: S&P 500 Compounded Portfolio Returns (5 years) 2008 - 2012

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

2012  $88,71  $109,87  $109,57  $144,74 

Total  $100,00  $118,97  $128,41  $151,00 

Performance 100% 119% 128% 151%

5Y Gain 0% 19% 28% 51%

Table 36: S&P 500 Compounded Portfolio Returns (5 years) 2009 - 2013

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

2012  $144,56  $178,69  $182,53  $205,45 

2013  $162,95  $193,49  $213,92  $214,33 
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Total  $210,13  $244,48  $325,51  $233,53 

Performance 100% 116% 155% 111%

5Y Gain 110% 144% 226% 134%

Table 37: S&P 500 Compounded Portfolio Returns (5 years) 2010 - 2014

Year Index Value Value DN Value DY

2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 

2012  $113,72  $120,22  $101,24  $135,82 

2013  $128,19  $130,18  $118,65  $141,69 

2014  $165,30  $164,48  $180,54  $154,38 

Total  $182,87  $176,44  $219,16  $184,14 

Performance 100% 96% 120% 101%

5Y Gain 83% 76% 119% 84%

Table 38: S&P 500 Compounded Portfolio Returns (5 years) 2011 - 2015

Year Index Value Value DN Value DY

2011  $100,00  $100,00  $100,00  $100,00 

2012  $99,92  $101,41  $85,01  $115,79 

2013  $112,63  $109,80  $99,63  $120,80 

2014  $145,24  $138,74  $151,59  $131,62 

2015  $160,67  $148,82  $184,03  $156,99 

Total  $158,94  $147,71    $239,19    $171,23 

Performance 100% 93% 150% 108%

5Y Gain 59% 48% 139% 71%

Table 39: S&P 500 Compounded Portfolio Returns (5 years) 2012 - 2016

Year Index Value Value DN Value DY

2012  $100,00  $100,00  $100,00  $100,00 

2013  $112,72  $108,28  $117,20  $104,32 

2014  $145,36  $136,82  $178,33  $113,67 

2015  $160,80  $146,76  $216,48  $135,58 

2016  $159,07  $145,66  $281,38  $147,88 

Total  $171,11  $162,64  $239,00  $178,85 

Performance 100% 95% 140% 105%

5Y Gain 71% 63% 139% 79%

Table 40: Average S&P 500 Performance & Return over 5-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 114% 142% 135%

Stand. Dev. 0,000 0,204 0,200 0,377

5Y Gain 45% 60% 106% 81%
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Stand. Dev. 0,476 0,428 0,734 0,275

Table 41: S&P 500 Compounded Portfolio Returns (4 years) 2006 - 2009

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

2009  $70,35  $83,12  $83,71  $109,50 

Total  $89,43  $123,55  $150,93  $165,63 

Performance 100% 138% 169% 185%

5Y Gain -11% 24% 51% 66%

Table 42: S&P 500 Compounded Portfolio Returns (4 years) 2007 - 2010

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

2010  $78,99  $100,05  $109,90  $115,52 

SUM  $89,90  $118,61  $130,88  $135,50 

Performance 100% 132% 146% 151%

4Y Gain -10% 19% 31% 35%

Table 43: S&P 500 Compounded Portfolio Returns (4 years) 2008 - 2011

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

2011  $88,78  $108,35  $128,89  $125,00 

Total  $88,71  $109,87  $109,57  $144,74 

Performance 100% 124% 124% 163%

4Y Gain -11% 10% 10% 45%

Table 44: S&P 500 Compounded Portfolio Returns (4 years) 2009 - 2012

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

2012  $144,56  $178,69  $182,53  $205,45 

Total  $162,95  $193,49  $213,92  $214,33 

Performance 100% 119% 131% 132%

4Y Gain 63% 93% 114% 114%

Table 45: S&P 500 Compounded Portfolio Returns (4 years) 2010 - 2013

Year Index Value Value DN Value DY
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2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 

2012  $113,72  $120,22  $101,24  $135,82 

2013  $128,19  $130,18  $118,65  $141,69 

Total  $165,30  $164,48  $180,54  $154,38 

Performance 100% 100% 109% 93%

4Y Gain 65% 64% 81% 54%

Table 46: S&P 500 Compounded Portfolio Returns (4 years) 2011 - 2014

Year Index Value Value DN Value DY

2011  $100,00  $100,00  $100,00  $100,00 

2012  $99,92  $101,41  $85,01  $115,79 

2013  $112,63  $109,80  $99,63  $120,80 

2014  $145,24  $138,74  $151,59  $131,62 

Total  $160,67  $148,82  $184,03  $156,99 

Performance 100% 93% 115% 98%

4Y Gain 61% 49% 84% 57%

Table 47: S&P 500 Compounded Portfolio Returns (4 years) 2012 - 2015

Year Index Value Value DN Value DY

2012  $100,00  $100,00  $100,00  $100,00 

2013  $112,72  $108,28  $117,20  $104,32 

2014  $145,36  $136,82  $178,33  $113,67 

2015  $160,80  $146,76  $216,48  $135,58 

Total  $159,07  $145,66  $281,38  $147,88 

Performance 100% 92% 177% 93%

4Y Gain 59% 46% 181% 48%

Table 48: S&P 500 Compounded Portfolio Returns (4 years) 2013 - 2016

Year Index Value Value DN Value DY

2013  $100,00  $100,00  $100,00  $100,00 

2014  $128,95  $126,35  $152,16  $108,96 

2015  $142,65  $135,54  $184,72  $129,96 

2016  $141,11  $134,52  $240,09  $141,75 

Total  $151,80  $150,20  $203,93  $171,44 

Performance 100% 99% 134% 113%

4Y Gain 52% 50% 104% 71%

Table 49: Average S&P 500 Performance & Return over 4-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 112% 138% 128%

Stand. Dev. 0,000 0,185 0,244 0,351

4Y Gain 33% 44% 82% 61%
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Stand. Dev. 0,368 0,272 0,537 0,243

Table 50: S&P 500 Compounded Portfolio Returns (3 years) 2006 - 2008

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

2008  $114,64  $135,19  $139,46  $155,42 

Total  $70,35  $83,12  $83,71  $109,50 

Performance 100% 118% 119% 156%

3Y Gain -30% -17% -16% 9%

Table 51: S&P 500 Compounded Portfolio Returns (3 years) 2007 - 2009

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

2009  $62,14  $67,31  $60,95  $76,37 

Total  $78,99  $100,05  $109,90  $115,52 

Performance 100% 127% 139% 146%

3Y Gain -21% 0% 10% 16%

Table 52: S&P 500 Compounded Portfolio Returns (3 years) 2008 - 2010

Year Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

2010  $78,01  $91,39  $108,23  $106,57 

Total  $88,78  $108,35  $128,89  $125,00 

Performance 100% 122% 145% 141%

3Y Gain -11% 8% 29% 25%

Table 53: S&P 500 Compounded Portfolio Returns (3 years) 2009 - 2011

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

2011  $144,68  $176,22  $214,72  $177,43 

Total  $144,56  $178,69  $182,53  $205,45 

Performance 100% 124% 126% 142%

3Y Gain 45% 79% 83% 105%

Table 54: S&P 500 Compounded Portfolio Returns (3 years) 2010 - 2012

Year Index Value Value DN Value DY

2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 
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2012  $113,72  $120,22  $101,24  $135,82 

Total  $128,19  $130,18  $118,65  $141,69 

Performance 100% 102% 93% 111%

3Y Gain 28% 30% 19% 42%

Table 55: S&P 500 Compounded Portfolio Returns (3 years) 2011 - 2013

Year Index Value Value DN Value DY

2011  $100,00  $100,00  $100,00  $100,00 

2012  $99,92  $101,41  $85,01  $115,79 

2013  $112,63  $109,80  $99,63  $120,80 

Total  $145,24  $138,74  $151,59  $131,62 

Performance 100% 96% 104% 91%

3Y Gain 45% 39% 52% 32%

Table 56: S&P 500 Compounded Portfolio Returns (3 years) 2012 - 2014

Year Index Value Value DN Value DY

2012  $100,00  $100,00  $100,00  $100,00 

2013  $112,72  $108,28  $117,20  $104,32 

2014  $145,36  $136,82  $178,33  $113,67 

Total  $160,80  $146,76  $216,48  $135,58 

Performance 100% 91% 135% 84%

3Y Gain 61% 47% 116% 36%

Table 57: S&P 500 Compounded Portfolio Returns (3 years) 2013 - 2015

Year Index Value Value DN Value DY

2013  $100,00  $100,00  $100,00  $100,00 

2014  $128,95  $126,35  $152,16  $108,96 

2015  $142,65  $135,54  $184,72  $129,96 

Total  $141,11  $134,52  $240,09  $141,75 

Performance 100% 95% 170% 100%

3Y Gain 41% 35% 140% 42%

Table 58: S&P 500 Compounded Portfolio Returns (3 years) 2014 - 2016

Year Index Value Value DN Value DY

2014  $100,00  $100,00  $100,00  $100,00 

2015  $110,62  $107,27  $121,39  $119,28 

2016  $109,43  $106,46  $157,78  $130,10 

Total  $117,72  $118,88  $134,02  $157,34 

Performance 100% 101% 114% 134%

3Y Gain 18% 19% 34% 57%

Table 59: Average S&P 500 Performance & Return over 3-Year Holding Peri-

ods

Average Index Value Value DN Value DY
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Performance 100% 108% 127% 123%

Stand. Dev. 0,000 0,140 0,233 0,265

3Y Gain 20% 27% 52% 40%

Stand. Dev. 0,327 0,281 0,515 0,284

Table 60: S&P 500 Compounded Portfolio Returns (2 years) 2006 - 2007

Year Index Value Value DN Value DY

2006  $100,00  $100,00  $100,00  $100,00 

2007  $113,22  $123,50  $137,34  $143,38 

Total  $114,64  $135,19  $139,46  $155,42 

Performance 100% 118% 122% 136%

2Y Gain 15% 35% 39% 55%

Table 61: S&P 500 Compounded Portfolio Returns (2 years) 2007 - 2008

Year Index Value Value DN Value DY

2007  $100,00  $100,00  $100,00  $100,00 

2008  $101,25  $109,47  $101,54  $108,40 

Total  $62,14  $67,31  $60,95  $76,37 

Performance 100% 108% 98% 123%

2Y Gain -38% -33% -39% -24%

Table 62: S&P 500 Compounded Portfolio Returns (2 years) 2008 - 2009

Year* Index Value Value DN Value DY

2008  $100,00  $100,00  $100,00  $100,00 

2009  $61,37  $61,49  $60,03  $70,45 

Total  $78,01  $91,39  $108,23  $106,57 

Performance 100% 117% 139% 137%

2Y Gain -22% -9% 8% 7%

Table 63: S&P 500 Compounded Portfolio Returns (2 years) 2009 - 2010

Year Index Value Value DN Value DY

2009  $100,00  $100,00  $100,00  $100,00 

2010  $127,12  $148,64  $180,30  $151,27 

Total  $144,68  $176,22  $214,72  $177,43 

Performance 100% 122% 148% 123%

2Y Gain 45% 76% 115% 77%

Table 64: S&P 500 Compounded Portfolio Returns (2 years) 2010 - 2011

Year Index Value Value DN Value DY

2010  $100,00  $100,00  $100,00  $100,00 

2011  $113,81  $118,55  $119,09  $117,30 
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Total  $113,72  $120,22  $139,57  $135,82 

Performance 100% 106% 123% 119%

2Y Gain 14% 20% 40% 36%

Table 65: S&P 500 Compounded Portfolio Returns (2 years) 2011 - 2012

Year Index Value Value DN Value DY

2011  $100,00  $100,00  $100,00  $100,00 

2012  $99,92  $101,41  $85,01  $115,79 

Total  $112,63  $109,80  $99,63  $120,80 

Performance 100% 97% 88% 107%

2Y Gain 13% 10% 0% 21%

Table 66: S&P 500 Compounded Portfolio Returns (2 years) 2012 - 2013

Year Index Value Value DN Value DY

2012  $100,00  $100,00  $100,00  $100,00 

2013  $112,72  $108,28  $117,20  $104,32 

Total  $145,36  $136,82  $148,08  $113,67 

Performance 100% 94% 102% 78%

2Y Gain 45% 37% 48% 14%

Table 67: S&P 500 Compounded Portfolio Returns (2 years) 2013 - 2014

Year Index Value Value DN Value DY

2013  $100,00  $100,00  $100,00  $100,00 

2014  $128,95  $126,35  $152,16  $108,96 

Total  $142,65  $135,54  $184,72  $129,96 

Performance 100% 95% 129% 91%

2Y Gain 43% 36% 85% 30%

Table 68: S&P 500 Compounded Portfolio Returns (2 years) 2014 - 2015

Year Index Value Value DN Value DY

2014  $100,00  $100,00  $100,00  $100,00 

2015  $110,62  $107,27  $121,39  $119,28 

Total  $109,43  $106,46  $157,78  $130,10 

Performance 100% 97% 144% 119%

2Y Gain 9% 6% 58% 30%

Table 69: S&P 500 Compounded Portfolio Returns (2 years) 2015 - 2016

Year Index Value Value DN Value DY

2015  $100,00  $100,00  $100,00  $100,00 

2016  $98,92  $99,25  $129,98  $109,07 

Total  $106,41  $110,82  $110,40  $131,91 
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Performance 100% 104% 104% 124%

2Y Gain 6% 11% 10% 32%

Table 70: Average S&P 500 Performance & Return over 2-Year Holding Peri-

ods

Average Index Value Value DN Value DY

Performance 100% 106% 120% 116%

Stand. Dev. 0,000 0,102 0,208 0,186

3Y Gain 13% 19% 36% 28%

Stand. Dev. 0,275 0,296 0,442 0,272

Table 71: Average S&P 500 Performance & Return over 1-Year Holding Peri-

ods

Average Index Value Value DN Value DY

1Y Gain 7% 11% 17% 15%

Stand. Dev. 0,18 0,21 0,34 0,21

Table  72:  Stoxx 600  Compounded Portfolio  Returns  (11  years)  2006 -

2016

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 

2012  84,32 €  130,59 €  67,59 €  108,90 € 

2013  96,93 €  148,92 €  87,70 €  114,64 € 

2014  115,75 €  182,36 €  138,10 €  134,91 € 

2015  121,28 €  166,20 €  155,98 €  145,99 € 

2016  131,36 €  163,75 €  182,14 €  128,56 € 

Total  130,13 €  183,71 €  239,59 €  155,36 € 

Performance 100,0% 141,2% 184,1% 119,4%

11Y Gain 30,1% 83,7% 139,6% 55,4%

CAGR 2,42% 5,68% 8,27% 4,09%

Table  73:  Stoxx 600  Compounded Portfolio  Returns  (10  years)  2006 -

2015

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 
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2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 

2012  84,32 €  130,59 €  67,59 €  108,90 € 

2013  96,93 €  148,92 €  87,70 €  114,64 € 

2014  115,75 €  182,36 €  138,10 €  134,91 € 

2015  121,28 €  166,20 €  155,98 €  145,99 € 

Total  131,36 €  163,75 €  182,14 €  128,56 € 

Performance 100% 124,7% 139% 97,9%

10Y Gain 31,4% 63,8% 82,1% 28,6%

Table  74:  Stoxx 600  Compounded Portfolio  Returns  (10  years)  2007 -

2016

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

2012  71,70 €  106,11 €  49,96 €  97,79 € 

2013  82,42 €  121,00 €  64,83 €  102,95 € 

2014  98,43 €  148,17 €  102,08 €  121,15 € 

2015  103,13 €  135,04 €  115,30 €  131,10 € 

2016  111,70 €  133,06 €  134,64 €  115,45 € 

Total  110,65 €  149,27 €  177,11 €  139,52 € 

Performance 100% 134,9% 160,1% 126,1%

10Y Gain 10,7% 49,3% 77,1% 39,5%

Table 75: Average Stoxx 600 Performance & Return over 10-Year Hold-

ing Periods

Average Index Value Value DN Value DY

Performance 100% 130% 149% 112%

Stand. Dev. 0,000 0,072 0,151 0,199

9Y Gain 21% 57% 80% 34%

Stand. Dev. 0,146 0,102 0,036 0,077

Table 76: Stoxx 600 Compounded Portfolio Returns (9 years) 2006 - 2014

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 
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2012  84,32 €  130,59 €  67,59 €  108,90 € 

2013  96,93 €  148,92 €  87,70 €  114,64 € 

2014  115,75 €  182,36 €  138,10 €  134,91 € 

Total  121,28 €  166,20 €  155,98 €  145,99 € 

Performance 100,0% 137,0% 128,6% 120,4%

9Y Gain 21,3% 66,2% 56,0% 46,0%

Table 77: Stoxx 600 Compounded Portfolio Returns (9 years) 2007 - 2015

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

2012  71,70 €  106,11 €  49,96 €  97,79 € 

2013  82,42 €  121,00 €  64,83 €  102,95 € 

2014  98,43 €  148,17 €  102,08 €  121,15 € 

2015  103,13 €  135,04 €  115,30 €  131,10 € 

Total  111,70 €  133,06 €  134,64 €  115,45 € 

Performance 100,0% 119,1% 120,5% 103,4%

9Y Gain 11,7% 33,1% 34,6% 15,5%

Table 78: Stoxx 600 Compounded Portfolio Returns (9 years) 2008 - 2016

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

2012  71,86 €  99,37 €  49,67 €  88,93 € 

2013  82,60 €  113,32 €  64,44 €  93,62 € 

2014  98,65 €  138,77 €  101,48 €  110,17 € 

2015  103,36 €  126,47 €  114,62 €  119,22 € 

2016  111,94 €  124,61 €  133,85 €  104,99 € 

Total  110,90 €  139,79 €  176,06 €  126,87 € 

Performance 100,0% 126,1% 158,8% 114,4%

9Y Gain 10,9% 39,8% 76,1% 26,9%

Table 79: Average Stoxx 600 Performance & Return over 9-Year Holding

Periods

Average Index Value Value DN Value DY

Performance 100% 127% 136% 113%

Stand. Dev. 0,000 0,090 0,202 0,086

9Y Gain 15% 46% 56% 29%

Stand. Dev. 0,058 0,175 0,207 0,154
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Table 80: Stoxx 600 Compounded Portfolio Returns (8 years) 2006 - 2013

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 

2012  84,32 €  130,59 €  67,59 €  108,90 € 

2013  96,93 €  148,92 €  87,70 €  114,64 € 

Total  115,75 €  182,36 €  138,10 €  134,91 € 

Performance 100,0% 157,5% 119,3% 116,5%

8Y Gain 15,8% 82,4% 38,1% 34,9%

Table 81: Stoxx 600 Compounded Portfolio Returns (8 years) 2007 - 2014

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

2012  71,70 €  106,11 €  49,96 €  97,79 € 

2013  82,42 €  121,00 €  64,83 €  102,95 € 

2014  98,43 €  148,17 €  102,08 €  121,15 € 

Total  103,13 €  135,04 €  115,30 €  131,10 € 

Performance 100,0% 130,9% 111,8% 127,1%

8Y Gain 3,1% 35,0% 15,3% 31,1%

Table 82: Stoxx 600 Compounded Portfolio Returns (8 years) 2008 - 2015

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

2012  71,86 €  99,37 €  49,67 €  88,93 € 

2013  82,60 €  113,32 €  64,44 €  93,62 € 

2014  98,65 €  138,77 €  101,48 €  110,17 € 

2015  103,36 €  126,47 €  114,62 €  119,22 € 

Total  111,94 €  124,61 €  133,85 €  104,99 € 

Performance 100,0% 111,3% 119,6% 93,8%

8Y Gain 11,9% 24,6% 33,8% 5,0%
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Table 83: Stoxx 600 Compounded Portfolio Returns (8 years) 2009 - 2016

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 

2012  128,29 €  168,55 €  150,43 €  178,68 € 

2013  147,48 €  192,21 €  195,18 €  188,10 € 

2014  176,12 €  235,37 €  307,34 €  221,36 € 

2015  184,53 €  214,51 €  347,14 €  239,55 € 

2016  199,86 €  211,36 €  405,36 €  210,95 € 

Total  197,99 €  237,11 €  533,22 €  254,92 € 

Performance 100,0% 119,8% 269,3% 128,8%

8Y Gain 98,0% 137,1% 433,2% 154,9%

Table 84: Average Stoxx 600 Performance & Return over 8-Year Holding

Periods

Average Index Value Value DN Value DY

Performance 100% 130% 155% 87%

Stand. Dev. 0,000 0,201 0,763 0,161

8Y Gain 32% 70% 130% 56%

Stand. Dev. 0,442 0,514 2,023 0,670

Table 85: Stoxx 600 Compounded Portfolio Returns (7 years) 2006 - 2012

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 

2012  84,32 €  130,59 €  67,59 €  108,90 € 

Total  96,93 €  148,92 €  87,70 €  114,64 € 

Performance 100,0% 153,6% 90,5% 118,3%

7Y Gain -3,1% 48,9% -12,3% 14,6%

Table 86: Stoxx 600 Compounded Portfolio Returns (7 years) 2007 - 2013

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

2012  71,70 €  106,11 €  49,96 €  97,79 € 

2013  82,42 €  121,00 €  64,83 €  102,95 € 
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Total  98,43 €  148,17 €  102,08 €  121,15 € 

Performance 100,0% 150,5% 103,7% 123,1%

7Y Gain -1,6% 48,2% 2,1% 21,1%

Table 87: Stoxx 600 Compounded Portfolio Returns (7 years) 2008 - 2014

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

2012  71,86 €  99,37 €  49,67 €  88,93 € 

2013  82,60 €  113,32 €  64,44 €  93,62 € 

2014  98,65 €  138,77 €  101,48 €  110,17 € 

Total  103,36 €  126,47 €  114,62 €  119,22 € 

Performance 100,0% 122,4% 110,9% 115,3%

7Y Gain 3,4% 26,5% 14,6% 19,2%

Table 88: Stoxx 600 Compounded Portfolio Returns (7 years) 2009 - 2015

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 

2012  128,29 €  168,55 €  150,43 €  178,68 € 

2013  147,48 €  192,21 €  195,18 €  188,10 € 

2014  176,12 €  235,37 €  307,34 €  221,36 € 

2015  184,53 €  214,51 €  347,14 €  239,55 € 

Total  199,86 €  211,36 €  405,36 €  210,95 € 

Performance 100,0% 105,8% 202,8% 105,5%

7Y Gain 99,9% 111,4% 305,4% 110,9%

Table 89: Stoxx 600 Compounded Portfolio Returns (7 years) 2010 - 2016

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

2012  97,28 €  98,42 €  80,64 €  94,33 € 

2013  111,83 €  112,24 €  104,63 €  99,30 € 

2014  133,55 €  137,44 €  164,75 €  116,86 € 

2015  139,93 €  125,26 €  186,09 €  126,46 € 

2016  151,55 €  123,42 €  217,30 €  111,37 € 

Total  150,13 €  138,46 €  285,84 €  134,58 € 

Performance 100,0% 92,2% 190,4% 89,6%

7Y Gain 50,1% 38,5% 185,8% 34,6%
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Table 90: Average Stoxx 600 Performance & Return over 7-Year Holding

Periods

Average Index Value Value DN Value DY

Performance 100% 125% 140% 110%

Stand. Dev. 0,000 0,270 0,527 0,132

7Y Gain 30% 55% 99% 40%

Stand. Dev. 0,450 0,330 1,406 0,403

Table 91: Stoxx 600 Compounded Portfolio Returns (6 years) 2006 - 2011

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

2011  95,02 €  149,55 €  97,75 €  127,13 € 

Total  84,32 €  130,59 €  67,59 €  108,90 € 

Performance 100,0% 154,9% 80,2% 129,2%

6Y Gain -15,7% 30,6% -32,4% 8,9%

Table 92: Stoxx 600 Compounded Portfolio Returns (6 years) 2007 - 2012

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

2012  71,70 €  106,11 €  49,96 €  97,79 € 

Total  82,42 €  121,00 €  64,83 €  102,95 € 

Performance 100,0% 146,8% 78,7% 124,9%

6Y Gain -17,6% 21,0% -35,2% 2,9%

Table 93: Stoxx 600 Compounded Portfolio Returns (6 years) 2008 - 2013

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

2012  71,86 €  99,37 €  49,67 €  88,93 € 

2013  82,60 €  113,32 €  64,44 €  93,62 € 

Total  98,65 €  138,77 €  101,48 €  110,17 € 

Performance 100,0% 140,7% 102,9% 111,7%

6Y Gain -1,4% 38,8% 1,5% 10,2%
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Table 94: Stoxx 600 Compounded Portfolio Returns (6 years) 2009 - 2014

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 

2012  128,29 €  168,55 €  150,43 €  178,68 € 

2013  147,48 €  192,21 €  195,18 €  188,10 € 

2014  176,12 €  235,37 €  307,34 €  221,36 € 

Total  184,53 €  214,51 €  347,14 €  239,55 € 

Performance 100,0% 116,2% 188,1% 129,8%

6Y Gain 84,5% 114,5% 247,1% 139,5%

Table 95: Stoxx 600 Compounded Portfolio Returns (6 years) 2010 - 2015

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

2012  97,28 €  98,42 €  80,64 €  94,33 € 

2013  111,83 €  112,24 €  104,63 €  99,30 € 

2014  133,55 €  137,44 €  164,75 €  116,86 € 

2015  139,93 €  125,26 €  186,09 €  126,46 € 

Total  151,55 €  123,42 €  217,30 €  111,37 € 

Performance 100,0% 81,4% 143,4% 73,5%

6Y Gain 51,6% 23,4% 117,3% 11,4%

Table 96: Stoxx 600 Compounded Portfolio Returns (6 years) 2011 - 2016

Year Index Value Value DN Value DY

2011  100,00 €  100,00 €  100,00 €  100,00 € 

2012  88,74 €  87,32 €  69,15 €  85,66 € 

2013  102,01 €  99,58 €  89,72 €  90,17 € 

2014  121,82 €  121,94 €  141,28 €  106,12 € 

2015  127,64 €  111,13 €  159,57 €  114,84 € 

2016  138,24 €  109,50 €  186,33 €  101,13 € 

Total  136,94 €  122,84 €  245,10 €  122,20 € 

Performance 100,0% 89,7% 179,0% 89,2%

6Y Gain 36,9% 22,8% 145,1% 22,2%

Table 97: Average Stoxx 600 Performance & Return over 6-Year Holding

Periods

Average Index Value Value DN Value DY

Performance 100% 122% 129% 110%

Stand. Dev. 0,000 0,309 0,486 0,234

91



6Y Gain 23% 42% 74% 33%

Stand. Dev. 0,413 0,362 1,144 0,528

Table 98: Stoxx 600 Compounded Portfolio Returns (5 years) 2006 - 2010

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

2010  86,68 €  132,68 €  83,82 €  115,44 € 

Total  95,02 €  149,55 €  97,75 €  127,13 € 

Performance 100,0% 157,4% 102,9% 133,8%

5Y Gain -5,0% 49,5% -2,2% 27,1%

Table 99: Stoxx 600 Compounded Portfolio Returns (5 years) 2007 - 2011

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

2011  80,80 €  121,51 €  72,26 €  114,17 € 

Total  71,70 €  106,11 €  49,96 €  97,79 € 

Performance 100,0% 148,0% 69,7% 136,4%

5Y Gain -28,3% 6,1% -50,0% -2,2%

Table  100:  Stoxx 600  Compounded Portfolio  Returns  (5  years)  2008 -

2012

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

2012  71,86 €  99,37 €  49,67 €  88,93 € 

Total  82,60 €  113,32 €  64,44 €  93,62 € 

Performance 100,0% 137,2% 78,0% 113,3%

5Y Gain -17,4% 13,3% -35,6% -6,4%

Table  101:  Stoxx 600  Compounded Portfolio  Returns  (5  years)  2009 -

2013

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 

2012  128,29 €  168,55 €  150,43 €  178,68 € 
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2013  147,48 €  192,21 €  195,18 €  188,10 € 

Total  176,12 €  235,37 €  307,34 €  221,36 € 

Performance 100,0% 133,6% 174,5% 125,7%

5Y Gain 76,1% 135,4% 207,3% 121,4%

Table  102:  Stoxx 600  Compounded Portfolio  Returns  (5  years)  2010 -

2014

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

2012  97,28 €  98,42 €  80,64 €  94,33 € 

2013  111,83 €  112,24 €  104,63 €  99,30 € 

2014  133,55 €  137,44 €  164,75 €  116,86 € 

Total  139,93 €  125,26 €  186,09 €  126,46 € 

Performance 100,0% 89,5% 133,0% 90,4%

5Y Gain 39,9% 25,3% 86,1% 26,5%

Table  103:  Stoxx 600  Compounded Portfolio  Returns  (5  years)  2011 -

2015

Year Index Value Value DN Value DY

2011  100,00 €  100,00 €  100,00 €  100,00 € 

2012  88,74 €  87,32 €  69,15 €  85,66 € 

2013  102,01 €  99,58 €  89,72 €  90,17 € 

2014  121,82 €  121,94 €  141,28 €  106,12 € 

2015  127,64 €  111,13 €  159,57 €  114,84 € 

Total  138,24 €  109,50 €  186,33 €  101,13 € 

Performance 100,0% 79,2% 134,8% 73,2%

5Y Gain 38,2% 9,5% 86,3% 1,1%

Table  104:  Stoxx 600  Compounded Portfolio  Returns  (5  years)  2012 -

2016

Year Index Value Value DN Value DY

2012  100,00 €  100,00 €  100,00 €  100,00 € 

2013  114,95 €  114,04 €  129,74 €  105,27 € 

2014  137,28 €  139,64 €  204,31 €  123,88 € 

2015  143,84 €  127,27 €  230,76 €  134,06 € 

2016  155,79 €  125,40 €  269,46 €  118,06 € 

Total  154,33 €  140,68 €  354,46 €  142,66 € 

Performance 100,0% 91,2% 229,7% 92,4%

5Y Gain 54,3% 40,7% 254,5% 42,7%

Table 105: Average Stoxx 600 Performance & Return over 5-Year Hold-

ing Periods

Average Index Value Value DN Value DY
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Performance 100% 119% 132% 109%

Stand. Dev. 0,000 0,318 0,563 0,244

5Y Gain 23% 40% 78% 30%

Stand. Dev. 0,395 0,451 1,181 0,442

Table  106:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2006 -

2009

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

2009  65,72 €  77,48 €  44,93 €  60,95 € 

Total  86,68 €  132,68 €  83,82 €  115,44 € 

Performance 100,0% 153,1% 96,7% 133,2%

4Y Gain -13,3% 32,7% -16,2% 15,4%

Table  107:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2007 -

2010

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

2010  73,71 €  107,81 €  61,96 €  103,67 € 

Total  80,80 €  121,51 €  72,26 €  114,17 € 

Performance 100,0% 150,4% 89,4% 141,3%

4Y Gain -19,2% 21,5% -27,7% 14,2%

Table  108:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2008 -

2011

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

2011  80,98 €  113,80 €  71,83 €  103,82 € 

Total  71,86 €  99,37 €  49,67 €  88,93 € 

Performance 100,0% 138,3% 69,1% 123,8%

4Y Gain -28,1% -0,6% -50,3% -11,1%

Table  109:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2009 -

2012

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 
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2012  128,29 €  168,55 €  150,43 €  178,68 € 

Total  147,48 €  192,21 €  195,18 €  188,10 € 

Performance 100,0% 130,3% 132,3% 127,5%

4Y Gain 47,5% 92,2% 95,2% 88,1%

Table  110:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2010 -

2013

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

2012  97,28 €  98,42 €  80,64 €  94,33 € 

2013  111,83 €  112,24 €  104,63 €  99,30 € 

Total  133,55 €  137,44 €  164,75 €  116,86 € 

Performance 100,0% 102,9% 123,4% 87,5%

4Y Gain 33,5% 37,4% 64,8% 16,9%

Table  111:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2011 -

2014

Year Index Value Value DN Value DY

2011  100,00 €  100,00 €  100,00 €  100,00 € 

2012  88,74 €  87,32 €  69,15 €  85,66 € 

2013  102,01 €  99,58 €  89,72 €  90,17 € 

2014  121,82 €  121,94 €  141,28 €  106,12 € 

Total  127,64 €  111,13 €  159,57 €  114,84 € 

Performance 100,0% 87,1% 125,0% 90,0%

4Y Gain 27,6% 11,1% 59,6% 14,8%

Table  112:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2012 -

2015

Year Index Value Value DN Value DY

2012  100,00 €  100,00 €  100,00 €  100,00 € 

2013  114,95 €  114,04 €  129,74 €  105,27 € 

2014  137,28 €  139,64 €  204,31 €  123,88 € 

2015  143,84 €  127,27 €  230,76 €  134,06 € 

Total  155,79 €  125,40 €  269,46 €  118,06 € 

Performance 100,0% 80,5% 173,0% 75,8%

4Y Gain 55,8% 25,4% 169,5% 18,1%

Table  113:  Stoxx 600  Compounded Portfolio  Returns  (4  years)  2013 -

2016

Year Index Value Value DN Value DY

2013  100,00 €  100,00 €  100,00 €  100,00 € 

2014  119,42 €  122,46 €  157,47 €  117,68 € 

2015  125,13 €  111,60 €  177,86 €  127,35 € 
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2016  135,52 €  109,96 €  207,69 €  112,15 € 

Total  134,25 €  123,36 €  273,20 €  135,52 € 

Performance 100,0% 91,9% 203,5% 100,9%

4Y Gain 34,3% 23,4% 173,2% 35,5%

Table 114: Average Stoxx 600 Performance & Return over 4-Year Hold-

ing Periods

Average Index Value Value DN Value DY

Performance 100% 117% 127% 110%

Stand. Dev. 0,000 0,295 0,442 0,244

4Y Gain 17% 30% 58% 24%

Stand. Dev. 0,325 0,276 0,860 0,288

Table  115:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2006 -

2008

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

2008  117,34 €  131,41 €  136,08 €  122,46 € 

Total  65,72 €  77,48 €  44,93 €  60,95 € 

Performance 100,0% 117,9% 68,4% 92,7%

3Y Gain -34,3% -22,5% -55,1% -39,1%

Table  116:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2007 -

2009

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

2009  55,89 €  62,95 €  33,21 €  54,73 € 

Total  73,71 €  107,81 €  61,96 €  103,67 € 

Performance 100,0% 146,3% 84,1% 140,7%

3Y Gain -26,3% 7,8% -38,0% 3,7%

Table  117:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2008 -

2010

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 

2009  56,01 €  58,96 €  33,02 €  49,77 € 

2010  73,87 €  100,96 €  61,60 €  94,27 € 

Total  80,98 €  113,80 €  71,83 €  103,82 € 

Performance 100,0% 140,5% 88,7% 128,2%

3Y Gain -19,0% 13,8% -28,2% 3,8%

Table  118:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2009 -

96



2011

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

2011  144,58 €  193,02 €  217,55 €  208,60 € 

Total  128,29 €  168,55 €  150,43 €  178,68 € 

Performance 100,0% 131,4% 117,3% 139,3%

3Y Gain 28,3% 68,6% 50,4% 78,7%

Table  119:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2010 -

2012

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

2012  97,28 €  98,42 €  80,64 €  94,33 € 

Total  111,83 €  112,24 €  104,63 €  99,30 € 

Performance 100,0% 100,4% 93,6% 88,8%

3Y Gain 11,8% 12,2% 4,6% -0,7%

Table  120:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2011 -

2013

Year Index Value Value DN Value DY

2011  100,00 €  100,00 €  100,00 €  100,00 € 

2012  88,74 €  87,32 €  69,15 €  85,66 € 

2013  102,01 €  99,58 €  89,72 €  90,17 € 

Total  121,82 €  121,94 €  141,28 €  106,12 € 

Performance 100,0% 100,1% 116,0% 87,1%

3Y Gain 21,8% 21,9% 41,3% 6,1%

Table  121:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2012 -

2014

Year Index Value Value DN Value DY

2012  100,00 €  100,00 €  100,00 €  100,00 € 

2013  114,95 €  114,04 €  129,74 €  105,27 € 

2014  137,28 €  139,64 €  204,31 €  123,88 € 

Total  143,84 €  127,27 €  230,76 €  134,06 € 

Performance 100,0% 88,5% 160,4% 93,2%

3Y Gain 43,8% 27,3% 130,8% 34,1%

Table  122:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2013 -

2015

Year Index Value Value DN Value DY

2013  100,00 €  100,00 €  100,00 €  100,00 € 

2014  119,42 €  122,46 €  157,47 €  117,68 € 
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2015  125,13 €  111,60 €  177,86 €  127,35 € 

Total  135,52 €  109,96 €  207,69 €  112,15 € 

Performance 100,0% 81,1% 153,3% 82,8%

3Y Gain 35,5% 10,0% 107,7% 12,1%

Table  123:  Stoxx 600  Compounded Portfolio  Returns  (3  years)  2014 -

2016

Year Index Value Value DN Value DY

2014  100,00 €  100,00 €  100,00 €  100,00 € 

2015  104,78 €  91,14 €  112,95 €  108,22 € 

2016  113,48 €  89,80 €  131,89 €  95,30 € 

Total  112,42 €  100,74 €  173,49 €  115,16 € 

Performance 100,0% 89,6% 154,3% 102,4%

3Y Gain 12,4% 0,7% 73,5% 15,2%

Table 124: Average Stoxx 600 Performance & Return over 3-Year Hold-

ing Periods

Average Index Value Value DN Value DY

Performance 100% 110,6% 115,1% 106,1%

Stand. Dev. 0,000 0,241 0,342 0,233

6Y Gain 8,2% 15,5% 31,9% 12,7%

Stand. Dev. 0,282 0,244 0,657 0,314

Table  125:  Stoxx 600  Compounded Portfolio  Returns  (2  years)  2006 -

2007

Year Index Value Value DN Value DY

2006  100,00 €  100,00 €  100,00 €  100,00 € 

2007  117,60 €  123,07 €  135,28 €  111,36 € 

Total  117,34 €  131,41 €  136,08 €  122,46 € 

Performance 100,0% 112,0% 116,0% 104,4%

2Y Gain 17,3% 31,4% 36,1% 22,5%

Table 126: Stoxx 600 Compounded Portfolio Returns (2 years) 2007- 2008

Year Index Value Value DN Value DY

2007  100,00 €  100,00 €  100,00 €  100,00 € 

2008  99,78 €  106,78 €  100,59 €  109,97 € 

Total  55,89 €  62,95 €  33,21 €  54,73 € 

Performance 100,0% 112,6% 59,4% 97,9%

2Y Gain -44,1% -37,0% -66,8% -45,3%

Table 127: Stoxx 600 Compounded Portfolio Returns (2 years) 2008- 2009

Year Index Value Value DN Value DY

2008  100,00 €  100,00 €  100,00 €  100,00 € 
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2009  56,01 €  58,96 €  33,02 €  49,77 € 

Total  73,87 €  100,96 €  61,60 €  94,27 € 

Performance 100,0% 136,7% 83,4% 127,6%

2Y Gain -26,1% 1,0% -38,4% -5,7%

Table 128: Stoxx 600 Compounded Portfolio Returns (2 years) 2009- 2010

Year Index Value Value DN Value DY

2009  100,00 €  100,00 €  100,00 €  100,00 € 

2010  131,88 €  171,25 €  186,55 €  189,42 € 

Total  144,58 €  193,02 €  217,55 €  208,60 € 

Performance 100,0% 133,5% 150,5% 144,3%

2Y Gain 44,6% 93,0% 117,5% 108,6%

Table 129: Stoxx 600 Compounded Portfolio Returns (2 years) 2010- 2011

Year Index Value Value DN Value DY

2010  100,00 €  100,00 €  100,00 €  100,00 € 

2011  109,63 €  112,72 €  116,62 €  110,13 € 

Total  97,28 €  98,42 €  80,64 €  94,33 € 

Performance 100,0% 101,2% 82,9% 97,0%

2Y Gain -2,7% -1,6% -19,4% -5,7%

Table 130: Stoxx 600 Compounded Portfolio Returns (2 years) 2011- 2012

Year Index Value Value DN Value DY

2011  100,00 €  100,00 €  100,00 €  100,00 € 

2012  88,74 €  87,32 €  69,15 €  85,66 € 

Total  102,01 €  99,58 €  89,72 €  90,17 € 

Performance 100,0% 97,6% 88,0% 88,4%

2Y Gain 2,0% -0,4% -10,3% -9,8%

Table 131: Stoxx 600 Compounded Portfolio Returns (2 years) 2012- 2013

Year Index Value Value DN Value DY

2012  100,00 €  100,00 €  100,00 €  100,00 € 

2013  114,95 €  114,04 €  129,74 €  105,27 € 

Total  137,28 €  139,64 €  204,31 €  123,88 € 

Performance 100,0% 101,7% 148,8% 90,2%

2Y Gain 37,3% 39,6% 104,3% 23,9%

Table 132: Stoxx 600 Compounded Portfolio Returns (2 years) 2013- 2014

Year Index Value Value DN Value DY

2013  100,00 €  100,00 €  100,00 €  100,00 € 

2014  119,42 €  122,46 €  157,47 €  117,68 € 

Total  125,13 €  111,60 €  177,86 €  127,35 € 

Performance 100,0% 89,2% 142,1% 101,8%

2Y Gain 25,1% 11,6% 77,9% 27,4%
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Table 133: Stoxx 600 Compounded Portfolio Returns (2 years) 2014- 2015

Year Index Value Value DN Value DY

2014  100,00 €  100,00 €  100,00 €  100,00 € 

2015  104,78 €  91,14 €  112,95 €  108,22 € 

Total  113,48 €  89,80 €  131,89 €  95,30 € 

Performance 100,0% 79,1% 116,2% 84,0%

2Y Gain 13,5% -10,2% 31,9% -4,7%

Table 134: Stoxx 600 Compounded Portfolio Returns (2 years) 2015- 2016

Year Index Value Value DN Value DY

2015  100,00 €  100,00 €  100,00 €  100,00 € 

2016  108,31 €  98,53 €  116,77 €  88,06 € 

Total  107,29 €  110,54 €  153,61 €  106,42 € 

Performance 100,0% 103,0% 143,2% 99,2%

2Y Gain 7,3% 10,5% 53,6% 6,4%

Table 135: Average Stoxx 600 Performance & Return over 2-Year Hold-

ing Periods
Average Index Value Value DN Value DY

Performance 100% 107% 113% 103%

Stand. Dev. 0,000 0,179 0,329 0,186

2Y Gain 7% 14% 29% 12%

Stand. Dev. 0,272 0,350 0,616 0,402
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Table 136: Average Stoxx 600 Performance & Return over 1-Year Hold-

ing Periods

Average Index Value Value DN Value DY

1Y Gain 4,56% 8,95% 17,24% 8,76%

Stand. Dev. 0,199 0,278 0,410 0,335
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