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Abstract 

This thesis aims to contribute to the limited existing literature on the German value 

premium by investigating the performance of a value strategy and a growth strategy on 

the German stock market using DAX data from 1992 to 2014. The DAX is a dynamic 

large cap index whose composition dynamics are based on a stock’s market 

capitalization and trading volume. 

An exploration of the behavioral explanation of the value premium as argued by 

Lakonishok, Shleifer and Vishny (1994) is provided based on Tversky (1974), 

Kahneman and Tversky (1979) and Barberis and Thaler (2002). While the theories 

within traditional finance are founded in the efficiency of the markets and the capital 

asset pricing model, behavioral finance combines aspects of cognitive psychology with 

financial theory. The focus in this study is placed on cognitive biases, irrational 

behavior and limits to arbitrage to explain the possibility of systematically generating 

excess returns.  

Stocks for the value and growth portfolios are selected using four sorting metrics: the 

book-to-market ratio, the earnings yield, the cash flow yield and the dividend yield. 

Using these metrics value and growth portfolios were created and rebalanced for every 

year of the sample period. The rebalancing takes places on June 1
st
 every year, in order 

to avoid ex-post bias and maintain a realistic level of operationality of this investment 

strategy. 

The dividend yield proved to be the most effective metric for selecting value stocks, 

with an average annual premium of 11.36 percentage points. The book-to-market and 

earnings yield are found to be less effective than the dividend yield, with an average 

annual value premium of 6.37 percentages points and 1.36 percent, respectively. The 

cash flow yield has resulted in a negative value premium (-1.22). The return difference 

between value stocks and growth stocks has decreased over time.  

A comparison of the full sample (1992-2014) with the most recent ten years (2005-

2014) of the sample indicates that value premia for all metrics except for the dividend 

yield have decreased significantly over time.  
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 1 

1. Introduction 

1.1 Issue and relevance 

The past 25 years have yielded numerous studies that have tried to identify market anomalies and 

excess returns based on sorting stocks by their fundamentals. One of the developed investment 

strategies is value investing, popularized by Eugene Fama and Kenneth French during the 1990s. 

The foundations of value investing, however, date all the way back to Benjamin Graham and David 

L. Dodd’s Security Analysis (1934) and Benjamin Graham’s The Intelligent Investor (1949).  

Graham and Dodd argued that analysts extrapolate past earnings growth too far out into the future. 

Consequently, they push the prices of well-performing stocks too high. Eventually, the earnings 

growth of these well-performing stocks will decline and the resulting price correction will 

disappoint investors. A similar price mechanism applies to those stocks which have been 

performing poorly. Their price has been pushed down too far and they will mean-revert when the 

fundamentals begin to pick up again. The former are what is today referred to as growth stocks or 

glamor stocks, whereas the latter are what are today referred to as value stocks. Though neither 

Graham nor Dodd referred to these stocks as what we call them today, they are considered the 

godfathers of value investing. 

The amount of empirical studies dedicated to identifying a value premium (the difference in return 

between growth and value stocks) on stock markets, measuring its magnitude and its volatility 

varies greatly among markets, as do the results of these studies. Traditionally, the U.S. market 

receives the most academic attention. It is also the U.S. market that supplied the first evidence for 

the existence of a value premium and to this day it provides the most significant evidence.  

Much of the skepticism the academic value literature was faced with in its early years was not 

refuted until cross-country and out of sample studies of the value premium’s existence were 

published (cf. Fama and French (1998)). 

Japan was one of the first markets outside of the U.S. to receive significant academic attention (cf. 

Chan, Hamao and Lakonishok (1991) and Cai (1997)), followed by the United Kingdom (cf. 

Dimson, Nagel and Quigley (2003) and Bird and Whitaker (2003)). Some continental European 

countries, such as France, Italy, Spain and Germany have remained somewhat neglected 

academically though.  
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Germany in particular has received very little attention. As part of studies focusing on other stock 

markets, some data is available. Unfortunately, the majority of academic studies of the German 

value premium are based on very short data sets. Chisholm (1991), Capaul, Rowley and Sharpe 

(1993) and Bird and Whitaker (2003) provide evidence from the 1980s and 1990s based on data sets 

lasting between 10 and 15 years. 

This thesis attempts to add to the existing literature in multiple ways.  

Firstly, by studying a relatively long data set of 23 years, we are able to observe whether the 

potential value premium persists over an extended period of time by covering more than merely one 

or two business cycles. Of the previous literature on the German stock market, just one study 

analyzes data past 2002.  

Secondly, the particular selection of four sorting metrics provides a more holistic analysis that uses 

both earnings and cash flow based measures. The metrics chosen for this study include the dividend 

yield, which has received less attention than the other sorting metrics.  

Thirdly, for practitioners, the modest level of complexity combined with realistic assumptions 

maximizes the potential to emulate this investment strategy. 

 

1.2 Research questions 

The primary research question, which has guided the process of writing this thesis, is the following: 

 

Does a value investing strategy outperform a growth strategy in German large caps between 1992 

and 2014? 

 

In order to reach a well-founded answer to this question and to examine the value premium’s origin 

and development, as well as value investing as a whole, a number of sub-questions were derived. In 

seeking to find the origin of the value premium from a theoretical standpoint, the first sub-question 

was developed: 

Sub-question 1: Which literature can help explain a potential value premium in Germany? 

Previous literature has shown the existence of a value premium in a number of markets. While there 

are commonalities among the methods used to investigate market anomalies such as the value 
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premium, the research design of scholars in this field varies significantly. Consequently there is a 

multitude of metrics and variables that can be used for this type of analysis. This leads to the second 

sub-question: 

Sub-question 2: Which sorting metrics are used to sort stocks into value portfolios and growth 

portfolios effectively? 

Once the relevant sorting metrics are identified the underlying stock market of this research must be 

investigated to allow for a good understanding of the data collected. Sub-question three is 

formulated as follows: 

Sub-question 3: What does the German stock universe look like and how do the dynamics of the 

DAX affect the formation of value and growth portfolios? 

While the literature on the value premium in the United States and other countries such as Japan 

and the United Kingdom is extensive, the German stock market has been subject of significantly 

fewer studies. Nevertheless, in order to fully assess the results of this study it is important to reflect 

on previous evidence to gain a good understanding of the larger picture. The fourth and final sub-

question examines the following: 

Sub-question 4: What does previous evidence on the German value premium tell us about its 

existence and magnitude? 

 

1.3 Structure of the thesis 

This thesis is divided into eight chapters. The first chapter serves as the introduction to the issue at 

hand and its academic and practical relevance. Furthermore, the research questions guiding the 

thesis and its structure are provided. 

Chapter two presents the theoretical frameworks used for the development of this study. The 

chapter begins with an introduction to the perspectives on the existence of the value premium which 

include the mispricing perspective, the risk perspective and the sample specificity perspective. The 

efficient market hypothesis by Fama (1970) is discussed before the behavioral finance school of 

thought is introduced. Here, the mispricing perspective is underpinned by investor irrationality and 

limits to arbitrage. The chapter concludes with a recent research on saliency vs. weight by Lee 

(2014). 
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Chapter three begins the discussion of value stocks by introducing common characteristics and 

measurement methods before turning to the sorting metrics used to create value and growth 

portfolios. The four metrics used for this thesis are introduced and their applicability and benefits 

are presented. Additionally, alternative sorting metrics such as the price-to-sales ratio and their 

exclusion from this analysis are briefly discussed. 

Thereafter, the fourth chapter is dedicated to the Deutscher Aktienindex (DAX). The German stock 

universe, history, development and dynamics of the index are discussed extensively to gain a 

thorough understanding of the underlying stock market and the sample period studied. DAX 

milestones and notable events such as the effects of the dot-com bubble and the financial crisis of 

2007-2009 are included. 

Chapter five serves as a summary of previous literature on the German value premium. Following 

an overview, the chapter continues with the international data studied by Fama and French (1998), 

representing a relatively long data set and its extension in Risager (2012). Subsequently, further 

evidence by Capaul et al. (1993) and Bird and Whitaker (2003) is analyzed before the chapter 

concludes with a summary of the findings. 

The sixth chapter comprises of the methodology underlying the empirical study of this thesis. The 

chapter elaborates on the portfolio formation process, potential biases and assumption that were 

made in the process of this study. Particular emphasis is placed on the timing of the portfolio 

rebalancing in order to maintain an appealing level of realism. 

Based on the methodology developed in chapter six, chapter seven presents the empirical findings. 

The first section describes the data collection process, followed by an evaluation of the data. Here, 

data availability, data quality and sample size issues are commented on before the chapter shifts 

toward the analysis in 7.3. This section analyzes the results of the four sorting metrics investigated 

in this thesis by looking at value return, value premium, performance over time, as well as risk and 

statistical significance. Chapter 7 concludes with the answers to the research questions presented in 

the first chapter. 

The final chapter summarizes the key findings and conclusions of this thesis, including their 

practical implications and provides suggestions for further research.  
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2. Theoretical framework 

2.1  Where does the value premium come from? 

While most studies agree on the existence of a value premium, there is a wide variety of opinions 

on why value stocks generate higher returns. Fama and French (1992, 1996 and 1998) argue that 

value stocks are riskier and that the excess return is a compensation for an increased level of risk. 

Others believe that the excess returns generated by value stocks are the result of behavioral factors 

leading to mispricing in the market, for instance Lakonishok, Shleifer and Vishny (1994).  

The above are the two main perspectives on the reason for the existence of the value premium, 

namely the mispricing perspective and the risk perspective. In the past there was a third perspective 

which has since been rejected. This last perspective is included in this chapter for the sake of 

completeness as it is based on the classical criticism of the value premium and revolves around 

sample specificity concerning the initial studies of the value premium performed by Eugene Fama 

and Kenneth French. 

A thorough discussion of all traditional finance theories related to the value premium including a 

more detailed look at the capital asset pricing model is intentionally omitted as it would be beyond 

the scope of this thesis. Instead, a brief overview of the three perspectives on the explanation of the 

value premium is provided initially. This is followed by a focus on the efficient market hypothesis. 

This concept which was proposed my Eugene Fama in (1970) underpins the traditional finance 

approach to the explanation of the value premium.  

Finally, the behavioral finance school of thought is introduced. This behavioral explanation of the 

value premium is discussed in two parts: the first part offers an explanation based on mispricing in 

the market caused by investor irrationality and the second part’s explanation is based on limits to 

arbitrage. 

 

2.2  Perspectives on the existence of the value premium 

2.2.1  First perspective: Mispricing 

Lakonishok et al. (1994) and Haugen (1995) were among the first to argue that the existence of the 

value premium in average returns is the result of a market undervaluation of distressed stocks and 
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an overvaluation of growth stocks. When this mispricing is corrected, distressed stocks generate 

higher returns than expected beforehand and growth stocks generate lower returns than expected.
1
  

These pricing errors are today explained by a number of cognitive biases and psychological effects 

which are subject of study in behavioral finance. A thorough discussion of the behavioral finance 

school of thought will be discussed later on in this chapter. 

 

2.2.2  Second perspective: Risk 

The alternative perspective presented by Fama and French (1992, 1996 and 1998) argues that the 

value premium should be regarded as compensation for the risk missed by the capital asset pricing 

model (CAPM) of Sharpe (1964) Lintner (1965) and Black (1972).
2
 

There is by now a wealth of critique and a multitude of studies rebuking the CAPM, as well as its 

numerous extensions of it, such as Merton’s (1973) intertemporal capital asset pricing model 

(ICAPM) and the arbitrage model presented by Ross (1976). Fama and French (1992) state: 

“In short, our tests do not support the most basic prediction of the SLB model, that average stock 

returns are positively related to market βs.”
3
  

In order to account for the value effect, which is not captured by the CAPM or the ICAPM, Fama 

and French (1993, 1996) present a three-factor model (TFM model) capturing previously 

unobserved risk factors. Here, the concept is that average returns are explained by three factors: 

book-to-market, size and the overall market movement.  

The book-to-market factor is captured by the HML variable. It measures the difference between the 

high book-to-market stocks and low book-to-market stocks, which is essentially the value premium. 

The size-factor is captured by the SMB variable which measures the return difference between a 

portfolio comprised of small stocks and one consisting of large stocks. The third and final variable 

is RM, which measures the market return in excess of the risk free interest rate Rf 

Due to its nature, the three-factor model could be described as “synthetic”. The three variables 

(HML, SMB and RM) not measure “real” factors; they are merely created to increase explanatory 

                                                 
1
 An empirical corroboration would compare earnings before portfolio formation with earnings after portfolio formation 

and find earnings growth for of the growth portfolio prior to formation to be higher than after formation and the other 

way around for the value portfolio. This empirical corroboration was first provided by Lakonishok et al. (1994). 
2
 Fama and French (1992) refer to the asset pricing model as the Sharpe-Lintner-Black (SLB) model. 

3
 Fama and French (1992), p. 428. 
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power of the model by capturing unobserved systematic risk factors. Furthermore, Risager (2012) 

states that though the model performs well, with an R
2
 exceeding 90 percent for all nine portfolios 

tested, the essential hypothesis of zero-intercepts is rejected by an F-test
4
 for the full 68-year sample 

period as well as sub-periods. “Taken literally, the model is therefore not accepted by the data.”
5
 

 

2.2.3  Third perspective (rejected): Sample specificity 

In the initial stages of the value literature during the early to mid-1990s there was a third position, 

arguing that the value premium is sample specific. Black (1993) and MacKinlay (1995) argue that 

the existence of a U.S. value premium was a one-off coincidence, unlikely to (I) systematically 

reoccur in the future and (II) occur in other markets than the United States. 

This perspective has since been rejected by Fama and French (1998) and Davis, Fama and French 

(2000). Davis et al. (2000) successfully demonstrate the presence of the U.S. value premium before 

1963, which was the start date of the initial Fama and French studies. Consequently, the findings by 

Davis et al. (2000) can be viewed as a direct rejection of the sample specificity in terms of time. 

Fama and French (1998) on the other hand show the existence of the value premium in 12 out of 13 

international markets, thereby disproving the assertion that the value premium only exists on the 

U.S. stock market. Further evidence for the inadequacy of this perspective is provided by the 

general wealth of literature on the value premium during the past 25 years.
6
 

 

2.3 Investor rationality and the efficient market hypothesis  

2.3.1 The relevance of traditional finance for value investing 

Theories within traditional finance are largely based on the efficiency of markets. The invisible 

hand first described by Adam Smith on the one hand and the assumption that prices of stocks 

continuously incorporate newly available information on the other hand has far-reaching effects on 

virtually all theories developed in this field of research. 

                                                 
4
 The name F-test was coined by G. W. Scedecor in honour of R. A. Fisher, who initially developed the statistic as the 

variance ratio in the 1920s.  
5
 Risager (2012), p. 83. 

6
 Cf. Chan, Hamao and Lakonishok (1991) for strong evidence from Japan; Capaul, Rowley and Sharpe (1993) for an 

international study of five countries outside of the U.S. including Germany; Bird and Whitaker (2003); Dimson, Nagel 

and Quigley (2003) for a large sample study of the U.K. value premium and Risager (2005) for an extensive study of 

the value premium on the Danish stock market (1950-2004). 
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There are a number of common assumptions within traditional finance: 

 Market participants act rationally 

 Market participants are profit-maximizing 

 Markets are efficient 

 Markets follow a random walk, i.e. asset prices cannot be predicted and they are 

independent from each other 

 Market participants are able to execute their ideal investment strategies in coordination with 

their declared targets (rational choice theory) 

Traditional finance by itself is unable to explain the systematic, excess returns generated by 

following a value investing strategy. However, the traditional finance theories lay the theoretical 

foundation and the starting point for the development of behavioral theories. More specifically, it is 

the assumptions of the traditional finance models which provide the basis for the ongoing debate 

between traditional finance and behavioral finance and consequently also the foundation for the 

discussion of the existence of the value premium. 

It is also important to keep in mind that every anomaly, each deviation to the traditional finance 

theories and each limitation of the models that is observed lead to a learning effect. That is, 

something new is learned about stock prices and their price movements. For this reason, traditional 

finance still plays a significant role in the discussion of value investing strategies and will be briefly 

discussed in the following sections, with particular emphasis placed on the efficient market 

hypothesis. 

 

2.3.2 Efficient market hypothesis 

The efficient market hypothesis (EMH) is one of the most significant and accredited theories within 

finance. Eugene Fama (1970) presented a highly progressive view on pricing mechanisms and the 

accuracy and speed with which the prices were “fed”.  

In an efficient market, all investors can readily access any and all information. Consequently, this 

information is instantly incorporated into the prices. The basic concept behind the hypothesis is that 

there is a virtually limitless number of investors in the market for profitable investment 

opportunities so that stocks can neither be overvalued nor can they be undervalued. If there were, 
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investors would immediately sell overvalued stocks and buy undervalued stocks, until the intrinsic 

value of the stock is restored. 

According to Fama (1970) a market in which prices always “fully reflect” available information is 

called “efficient”.
7
 Fama (1970) presents three distinct forms of efficient capital markets. These are 

the weak form of efficiency, the semi-strong from and the strong form. Each of the three types of 

efficiency has a different level of information availability and information usage. 

Weak efficiency (predictability): The weak form of efficiency is based on the information set 

simply including historical prices. In this case, rudimentary technical analysis and trading behavior 

based on historical prices does not lead to higher-than-average returns. Fundamental analysis does 

not violate the weak form of efficiency and can be used to identify undervalued and overvalued 

stocks. Empirical research rejecting this form of market efficiency revolves around the momentum 

and long-term reversal effect.
8
 

Semi-strong efficiency (event studies): Markets are considered to have semi-strong efficiency when 

“prices efficiently adjust to other information that is obviously publicly available (e.g. 

announcements of annual earnings, stock splits, etc.)”
9
 The “feeding” of information into the price 

occurs within a short amount of time and in an unbiased manner. This pricing-in of information in 

an unbiased way, or lack thereof, is a key element of the behavioral finance explanation of the value 

premium discussed in section 2.4.  

Empirical research concerning this type of efficiency is typically based on stock price movements 

around certain events such as the announcement of quarterly earnings and has shown ambiguous 

results.
10

  

Strong efficiency (inside information): The strong form of efficient markets assumes that all 

available information is fully priced into stocks “in the sense that no individual has higher expected 

trading profits than others because he has monopolistic access to some information”
11

. That is, 

                                                 
7
 Fama (1970), p. 383. 

8
 Bondt and Thaler (1985) provide evidence for both long-term reversal (I) and momentum effects (II). (I) By selling 

past winners and buying past losers from the NYSE, they show that in the three years after portfolio formation the 

portfolio consisting of former losers outperform the former winners by as much as 8 % p.a. on average. (II) They show 

that the former winners outperform the former losers over a short period of time. 
9
 Fama (1970), p. 383. 

10
 LaPorta et al. (1997) report sizeable price corrections around earnings announcements, which are significantly more 

positive for value stocks than for growth stocks.  
11

 Fama (1970), p. 409. 
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there is no insider trading or in case there is insider information available it is publicly available to 

every market participant.  

The existence and/ or usage of insider information are hard to detect and its exploitation is even 

harder to prove. This is why it is difficult to test for strong-form efficiency and this type of market 

efficiency is generally not accepted. Eugene Fama himself concludes the following: 

“[T]he strong-form efficient markets model, in which prices are assumed to fully reflect all 

available information, is probably best viewed as a benchmark against which deviations from 

market efficiency (interpreted in the strictest sense) can be judged.”
12

 

 

2.3.3 Implication of the efficient market hypothesis  

The implication of the efficient market hypothesis (EMH) for the purpose of this research is 

twofold. Firstly, according to the efficient market hypothesis any temporary undervaluation or 

overvaluation of a stock will be arbitraged away and thus lead back to an efficient market where 

market value is equal to intrinsic value. This gives rise to an aspect of behavioral finance discussed 

in subsection 2.4.3, namely the limits to arbitrage, which is able to explain (part of) the value 

premium. 

Secondly, efficient markets as understood through the EMH presented by Fama (1970) imply that 

an investor cannot systematically beat the market in the long run. The extensive literature which has 

provided evidence for value strategies outperforming the market and real life value investors, most 

notably the citizens of Graham-and-Doddsville
13

 posting strong performances with significant alpha 

over long periods of time tell a different story.  

 

2.4 Behavioral finance 

The behavioral finance explanation for the presence of the value premium is a central part of this 

thesis. Behavioral finance economists put forward that markets are imperfect due to investors’ 

cognitive biases, known as the imperfect human perception of reality, leading to non-uniform 

                                                 
12

 Fama (1970), p. 415. 
13

 Graham-and-Doddsville is a term coined by Warren Buffett during a speech at Columbia Business School in 1984 at 

a seminar marking the 50
th

 anniversary of the publication of Benjamin Graham and David Dodd’s Security Analysis 

(1934). Many value investors consider this seminal book to be the holy grail of value investing. Buffet uses the term 

Graham-and-Doddsville to describe a number of investors who trace their systematic, long-term investment 

outperformance back to the teachings of Graham and Dodd. 
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interpretations of market information.
14

 There is a vast amount of literature available following this 

school of thought which has gained a new wave of prominence since the beginning of the new 

millennium.  

In attempting to present a concise picture of behavioral finance as it pertains to value investing and 

this research in particular, I have chosen to omit some of the older, thoroughly-discussed concepts 

and theories from this field. These include the many documented irrational deviations from the Von 

Neumann-Morgenstern formulation of expected utility theory such as the St. Petersburg Paradox 

and framing effects.  

Prospect theory first presented by Kahneman and Tversky (1979) also falls into the category of 

theories which were highly significant in the initial development of this field of research. However, 

this theory has also been discussed and evaluated extensively throughout the almost 40 years of its 

existence and would not add substantial benefit to this research.  

The discussion of the relevant concepts is as follows. The section begins with an introduction to 

modern behavioral finance and a division into two categories, mispricing due to investor rationality 

and limits to arbitrage. The second part draws on the Barberis and Thaler (2002) presentation of 

seven biased beliefs which provide a broad overview of biases and the irrational investor. The 

section concludes with recent research on saliency and weight by Lee (2014). 

 

2.4.1 Introduction 

Theories from traditional finance including the efficient market hypothesis presented by Fama 

(1970) have been unable to explain the presence of the value premium. Furthermore, the early 

success of Fama and French’s three-factor model was short-lived. Several risk analyses have 

rejected the model using different datasets and sample periods.
15

 The mispricing perspective based 

on the behavioral finance school of thought remains valid and will be analyzed in more detail in this 

chapter. 

Concepts and principles of behavioral finance following Shiller (2000), Thaler (2001) and Barberis 

and Thaler (2002) can be subdivided into two groups. The first group is based on cognitive biases 

and argues in favor of investor irrationality, which leads to mispricing in the market. The second 

                                                 
14

 Cf. Thaler (2001). 
15

 Cf. Gregory, Harris and Michou (2001) for a rejection based on U.K. monthly data spanning more than two decades 

and Cooper, Gulen and Schill (2008). 
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group one is based on limits to arbitrage, whereby mispricing is not simply arbitraged away within a 

short period of time as the efficient market hypothesis argues. 

 

2.4.2 Group 1: Mispricing – a result of investor irrationality 

When Daniel Kahneman won the Nobel Prize in 2002 for “integrated economic analysis with 

fundamental insights from cognitive psychology, in particular regarding behavior under 

uncertainty, thereby laying the foundation for a new field of research”
16

 behavioral finance/ 

behavioral economics was established in the mainstream.  

That very same year, Barberis and Thaler (2002) published seven biased beliefs that could affect an 

investor’s expectations in a way that they are no longer rational and consequently lead to false 

expectations. While the list of cognitive biases is almost unlimited, the biased beliefs presented by 

Barberis and Thaler lay the basis for any case opposing investor rationality while underpinning the 

behavioral finance explanation of mispricing in stock markets.
1718

 This section will briefly discuss 

the seven biased beliefs and their application, thereby laying the foundation for the investor 

irrationality argument for the mispricing perspective. 

 

Overconfidence 

Irrational investors tend to be overconfident in their judgments of investment decisions. This 

overconfidence appears in two ways. First, confidence intervals people assign to their estimates of 

quantities are too narrow. Alpert and Raiffa (1982) show that 98 percent confidence intervals 

include the quantity only about 60 percent of the time. Second, the calibration of estimated 

probabilities is poor. Fischhoff, Slovic and Lichtenstein (1977) show that events people are certain 

to occur actually only occur 80 percent of the time, and events deemed impossible actually occur 

around 20 percent of the time.  

Barberis and Thaler (2002) postulate that overconfidence could be a result of two other biases: self-

attribution bias and hindsight bias. The former describes the tendency to ascribe success to one’s 

own talents, while failure is often blamed on bad luck rather than one’s own ineptitude. The latter 

                                                 
16

 Nobel Media (2016). 
17

 The following section is largely based on Barberis and Thaler (2002), pp. 12-15 and Ackert and Deaves (2010). 
18

 Cf. Kahneman and Tversky (2000) or Ackert and Deaves (2010) for a more exhaustive account of biases, heuristics 

and cognitive phenomena. 
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describes the tendency to believe, after an event has occurred, that one predicted it before it 

happened.  

Applied to irrational investor behavior, this could lead them to become overconfident after several 

quarters of success, while at the same time being confident that they can predict the future much 

better than they actually can because they mistakenly assumed they have been right in the past. 

 

Optimism and wishful thinking 

Most people display unrealistically optimistic views about their abilities and skills. People generally 

believe they are better than the average in performing tasks. This belief is reflected in the 

assessment of their own abilities to perform on the stock market. In reality, the majority of private 

investors, as well as portfolio managers underperform during most years.  

 

Representativeness  

Representativeness is one of the heuristics initially proposed by Kahneman and Tversky (1979). 

They argue that three biases can lead to the representativeness heuristic: recency, salience and 

availability. 

The recency bias describes the imperfect perception that recent evidence has a greater value than 

non-recent evidence. When dramatic events are perceived to be more compelling than non-dramatic 

events, this is caused by salience bias, while the availability bias describes the perception that freely 

available and easily processed information is more compelling than hard-to-get information. 

The representativeness heuristic becomes relevant when irrational investors have biased 

expectations based on wrong assumptions about a sample’s representativeness, when the sample 

should reflect the population in a certain model. In this case something that is representative does 

not increase the likelihood of it. When the ability to predict the likelihood of an event is 

overestimated this can lead to base rate neglect, sample size neglect and other related behaviors, 

such as the conjunction fallacy or hot-hand phenomenon
19

. 

                                                 
19

 Hot-hand phenomenon describes the fallacious belief that someone who has recently experienced success has an 

increased chance of further success. It occurs when people feel that population should look like the sample. The 

opposite, the belief that the sample should look like the population is referred to as gambler’s fallacy. 
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Base rate neglect describes the tendency to ignore base rate information and focus solely on specific 

information that may only pertain to a certain case, such as putting too much faith on a barometer’s 

prediction of rain when the a priori probability was only 40%.
20

 

 

Conservatism 

While representativeness leads to base rate neglect (underweighting of base rates), there are 

situations where the exact opposite occurs and base rates are over-emphasized relative to sample 

size.  

Edwards (1968) ran an experiment with two urns, one containing three blue balls and seven red 

balls, the other containing seven blue balls and three red ones. People were asked what the 

probability was that a random draw of 12 balls with replacement, from one of the urns yielded eight 

reds and four blues. While the calculated probability is 97 percent, most people estimated it to be 

around 70 percent, thereby overweighting the base rate of 50 percent. 

Initially this evidence of conservatism seems to contradict representativeness; however, this does 

not have to be the case. Barberis and Thaler (2002) hypothesize about a natural way that 

conservatism and representativeness may fit together. They state that if a data sample is 

representative of an underlying model, then the data is overweighed. However, if it is not 

representative of any salient model, the reaction to the data is too small and people rely too much on 

the a priori probabilities. In the experiment by Edwards, the draw of eight red and four blue balls is 

not particularly representative of either urn, which leads to an overreliance on the a priori 

probability of 50 percent. 

 

Belief perseverance 

Evidence has shown that once an opinion of something has been formed, people hold on to that 

opinion too strongly and for too long.
21

 In this scenario at least two effects are present. First, people 

are reluctant to search for evidence which may contradict their opinions and beliefs. Second, if such 

evidence is found it is treated with the utmost skepticism. Some studies have found an even stronger 

effect, known as confirmation bias, a term coined by Peter Wason, an English psychologist in the 

                                                 
20

 Another interesting example of base rate neglect is the case of witness testimony, when the a-posteriori probability 

seems to low compared to the probability of the witness providing correct testimony. 
21

 Cf. Lord, Ross and Lepper (1979). 
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1960s. Following this bias, people misinterpret evidence that contradicts their hypothesis as actually 

being in favor of their hypothesis.
22

 

In the context of academic finance, belief perseverance predicts that if people believe in the 

efficient market hypothesis, they may be inclined to continue believing in it long after compelling 

evidence rejecting it has been presented.
23

 Furthermore, an excessive skepticism toward asset 

pricing anomalies such as the value premium may be the resulting behavior. 

 

Anchoring 

Tversky (1974) shows that when forming estimates, people often begin with an initial, possibly 

even arbitrary value in the first step and then adjust away from it in the second step. Experimental 

evidence shows that the adjustment process during the second step is often insufficient: people 

anchor too much on the initial value from step one.  

In an experiment, subjects had to estimate the percentage of countries in the United Nations that are 

African. Before giving a percentage, they were asked whether or not their guess was higher than a 

randomly generated number between 0 and 100. The subsequent estimates were significantly 

affected by the initial random number which had no relevance to the estimated percentage. Subjects, 

who were asked to compare their estimated percentage to 10, subsequently estimated the African 

countries to make up 25 percent of the countries in the United Nations. Those who were asked to 

compare their estimated percentage to 60 estimated 45 percent. 

 

 

Availability bias 

Another behavioral anomaly Amos Tversky presents in his work from 1974 is the availability bias 

which distorts the judgment about probabilities of an event. In estimating a certain probability, 

people often search their memories for relevant information. While using this method is an entirely 

sensible procedure, it can produce biased estimates because not all information is equally 

                                                 
22

 In psychology the reason for this is to alleviate cognitive dissonance, a mental stress experienced by an individual 

who holds two or more contradictory beliefs or ideas at the same time or is confronted by new information which 

conflicts with existing beliefs and ideas, cf. Festinger (1957). 
23

 Barberis and Thaler (2002). 
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retrievable. More recent and more salient events will weigh more heavily and distort the estimated 

probability.
24

  

 

2.4.3 Group 2: Mispricing – a result of limits to arbitrage
25

 

The theory of limits to arbitrage shows that price deviations from the intrinsic value caused by 

irrational investors (noise traders) often cannot be “arbitraged away” by rational investors in the 

short run. This is due to the fact that strategies designed to correct the deviations can both be risky 

as well as costly, thereby allowing the mispricing to survive.
26

  

The risks and costs leading to this powerlessness of rational investors are threefold; there is a 

fundamental risk involved, as well as noise trader risk and there are certain implementation costs 

that. Each of these three limits an arbitrageur’s ability to exploit deviations from the intrinsic price 

of the stock and consequently return the market to an efficient state. 

 

Fundamental risk  

Fundamental risk is the first and most obvious risk an arbitrageur is confronted with. Assuming that 

pessimistic noise traders have pushed down a stock’s price to a level that is below the intrinsic 

value, the arbitrageur may decide to buy the stock of a company, e.g. Volkswagen AG, while 

simultaneously shorting the stock of another large German automotive company such as BMW AG. 

In this scenario, BMW AG will be the substitute stock to Volkswagen AG, in order to minimize 

fundamental risk.  

However, substitutes are never perfect and shorting BMW AG will protect the arbitrageur from 

adverse news about the (German) car industry as a whole, but there will be no protection against the 

stock falling further in case of a piece of bad news emerging about Volkswagen AG exclusively, 

such as the emissions scandal the company has been faced with since September 2015.
27

  

 

                                                 
24

 The frequently occurring discrepancy between salience and weight will be elaborated on in subsection 2.4.4. 
25

 The following section is based on the definition of limits to arbitrage presented by Barberis and Thaler (2002). 
26

 Cf. Barberis and Thaler (2002). 
27

 On September 15
th

, 2015 the United States Environmental Protection Agency issued a notice of violation of the Clean 

Air Act to Volkswagen, after it was found that the company had intentionally programmed diesel engines to active 

emission controls during laboratory emissions testing. The Volkswagen AG stock lost almost 50 % in value during the 

following two weeks.  
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Noise trader risk  

Noise trader risk is an idea which was first introduced by De Long, Shleifer, Summers and 

Waldmann (1990) and further developed by Shleifer and Vishny (1997). It describes the risk an 

arbitrageur is faced with that the mispricing he/ she is aiming to exploit becomes even worse in the 

short run. This can for example be due to a continuing pessimistic outlook by noise traders.  

In terms of the automotive example from above, this translates to the following: Assuming that 

BMW AG is in fact a perfect substitute for the Volkswagen AG stock, the arbitrageur wishing to 

benefit from the mispricing of the latter’s stock faces the risk of the pessimistic investors that cause 

the mispricing in the first place to become even more pessimistic. This increased pessimism will 

lower the stock’s price even further.  

Barberis and Thaler (2002) conclude that if one grants the possibility that a stock’s price can deviate 

from its intrinsic value, then one must also grant the possibility that any future price movements can 

increase the divergence between price and intrinsic value even further. 

Noise trader risk matters tremendously because it can force arbitrageurs to liquidate their positions 

prematurely, bringing in high losses and amplifying the divergence from the intrinsic value. Non-

proprietary arbitrageurs face the following principal-agent dilemma: If the pessimistic investors 

become even more pessimistic and push the stock’s price down, the arbitrageur’s position will 

worsen in the short run. This may cause the investor (the principal) to withdraw his/ her funds based 

on the negative performance. If this occurs, the arbitrageur will be forced to close his positions 

early. This hypothetical scenario leads to fear of premature liquidation which in turn will cause a 

less aggressive approach to exploiting the mispricing in the first place. 

As a result, the efficient market is faced with two separate issues concerning noise trader risk. On 

the one hand direct noise trader risk may lead to a mispricing worsening in the short run. On the 

other hand, indirect noise trader risk may result in a shift towards less aggressive exploitation of 

mispricing due to fear of premature liquidation. In the former case the divergence between price and 

intrinsic value steepens, while the change in behavior of the latter case may lead to a systematically 

slower “arbitraging-away” of mispricing in the market. 
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Implementation costs 

Basic, well-understood and in finance models often neglected transaction costs such as 

commissions and bid-ask spreads, as well as price impact effects can reduce the attractiveness of 

exploiting a mispricing. However, some of the more real-life implementation costs incurred when a 

mispricing is to actually be exploited can prove to be even more significant limits to arbitrage.  

Short-sales constraints at a general level are highly relevant as selling short is often essential to the 

arbitrage process in order to minimize fundamental risk as established above. According to Barberis 

and Thaler (2002) these constraints include anything that makes the establishment of a short 

position less attractive than a long one. This includes fees, legal constraints and resource 

constraints. 

The most obvious constraint an arbitrageur is faced with is the fee charged for borrowing a stock. 

D’Avolio (2002) finds that these fees are generally small, ranging between 10 and 15 basis points, 

but they can be larger as well. In some cases, arbitrageurs cannot find shares to borrow at any price, 

for instance when there are only few substitutes available or lack of liquidity is an issue.
28

 

A second type of constraint is of regulatory nature. A large number of money managers, such as 

pension fund managers or mutual fund managers have strict rules and laws on the strategies they are 

allowed to use and which are prohibited. Short-selling is often not even an option because it is 

simply not allowed for these money managers.
29

 Finally, there is also the cost of finding and 

learning about a mispricing in the market, as well as the cost of resources required to exploit it 

effectively. 

The efficient market hypothesis tells us that rational investors and particularly arbitrageurs will 

arbitrage away price deviations from the intrinsic price of a company’s stock.  However, there are 

certain risks and costs that limit an arbitrageurs chance to exploit these price deviations and thereby 

prevent the current market price from moving back towards the intrinsic price and an efficient 

market. These include fundamental risk which cannot be fully hedged against, noise trader risk 

which may lead to a worse mispricing in the short run or lead to less aggressive behavior from 

arbitrageurs and certain implementation costs such as fees, legal constraint and cost of resources 

                                                 
28

 D’Avolio (2002) finds that 16 percent of stocks in the CRSP U.S. Stock Database (Center for Research in Security 

Price, Chicago Booth) are potentially impossible to borrow. However, most of these stocks include “tiny, illiquid stocks 

priced below $ 5 and account for less than 0.6 % of total market value” (p. 302). 
29

 In this context Barberis and Thaler introduce another type of risk which they call horizon risk. It is the risk that a 

mispricing takes so long to close that any profits generated at a later point in time are eaten up by the accumulated 

transaction costs. However, in short-term portfolio formation horizon risk can be neglected. 
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Each of these three is of major importance to planning and executing a value strategy effectively. 

The observant value investor must pay particular attention to noise trader risk, as distressed or out-

of-favor stocks may underperform initially because of it, yet this can go hand in hand with an 

outperformance of the market at a later point in time. In this context, Graham and Dodd (1934) 

stress the sufficient safety margin, because even the most experienced investor can buy a stock for a 

price that is too high. 

 

2.4.4 Saliency vs. weight  

Lee (2014) describes four subcategories of behavioral finance in his accounting-based analysis of 

value strategies, three of which have been discussed as part of the seven biased beliefs according to 

Barberis and Thaler. However, the fourth is something he refers to as saliency vs. weight.  

In cognitive psychology a recurring theme is the human error of consistently overweighting the 

probability of some types of events, while underweighting the probability of others. Griffin and 

Tversky (1992) show that signals with high statistical reliability (i.e. high weight) but are not salient 

(low saliency) are consistently underweighted. Signals with low statistical reliability on the other 

hand, but with high saliency are often overweighed. This leads to the conclusion that any type of 

dynamic analysis of a sequence of data, e.g. Bayesian updating is a difficult cognitive task, even 

though the method itself is rather simple.
30

 

Applied to value investing, this concept proposes that a company, whose stock is non-salient, i.e. 

boring, has little visibility and does not stand out in any particular way will be weighted less than it 

should. The very visible, prominent or even glamorous stocks on the other hand will be weighted 

higher than they should as a result of their high saliency. This provides a very feasible explanation 

for the under- and overvaluation of stocks and why growth stocks are usually the more glamorous, 

stocks and value stocks are often (but not always) the less visible, less exciting stocks.
31

 

 

 

 

                                                 
30

 Lee (2014). 
31

 The concept of saliency in stocks becomes apparent in the next chapter, where we take a closer look at which stocks 

are currently value stocks and which are currently growth stocks. 
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3.  Sorting value stocks 

3.1  Value stocks and deep value 

While there are a number of communalities concerning the definition and identification of value and 

growth stocks, the exact procedures and intervals used for identifying these differ quite significantly 

at a closer look. In general terms a stock is considered to be a value stock if it trades at a lower price 

relative to its fundamentals (revenue, dividends, earnings etc.) and is thus deemed to be 

undervalued by investors. Value companies are often experiencing hard times or they are operating 

in mature industries. 

Common characteristics of value stocks include a high book-to-market ratio, a low price-to-

earnings ratio, a low cash-flow-to-price ratio and a high dividend yield.
32

 This list, however, is by 

no means exhaustive. Other metrics used to distinguish growth and value stocks include sales 

growth, as used by Lakonishok, Shleifer and Vishny (LSV) in their 1994 seminal study of the U.S. 

market; asset growth, more recently used by Cooper, Gulen and Shill (2008)
33

 and sales-to-price as 

used by Suzuki (1998) for a study of the Tokyo Stock Exchange.
34

 

While there are no clear upper and lower boundaries set in stone for the different metrics used to 

identify value stocks, there are some natural intervals, e.g. the book-to-market ratio per definition 

suggest an interval of [1; infinity],
35

 as well as some relative intervals that have established 

themselves through popular usage. Defining the upper 30 percent as the value portfolio and the 

lower 30 percent as the growth portfolio, as employed by Fama and French (1992, 1998, and 2002) 

is an example for such a relative interval. 

The obvious issue with using predetermined absolute intervals and sorting rules to define value and 

growth portfolios of stocks is the high volatility in metrics, particularly in price metrics, caused by 

the economic cycle. While a price-to-earnings ratio of 25 may not immediately scream value at a 

                                                 
32

 For simplicity, the inverse of the price-to-earnings and price-to-cash-flow ratios will be used from here on. 

Consequently, high values for the metrics will indicate value stocks and low values for the metrics will indicate growth 

stocks. 
33

 Cooper et al. (2008) sort U.S. non-financial companies into deciles based on asset growth during the previous year 

and show an average value weighted return as high as 18 percent per year and an average value premium of 13 

percentage points for the period from 1968 to 2003. 
34

 Sales-to-price is a good alternative metric to be used for companies that have yet to generate earnings, e.g. start-ups. 

However, since there are no start-ups or companies that have yet to create earnings (a recent example in the U.S. would 

be Tesla Motors, Inc.) in the DAX, no further attention was paid to the sales-to-price ratio. 
35

 The reason for this being that any stock is assumed to be undervalued when the company’s book value is greater than 

its market value. 
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first glance, the stock could very well have been part of a 30 percent value portfolio at the height of 

the dot-com bubble when P/E ratios above 50 were not necessarily considered extreme. 

As the value investing literature began to mature during the 1990s, some academics began to take 

the next step and looked for what today is referred to as deep value – the value stocks among the 

value stocks. Sorting for deep value typically involves using the same metrics as above; however, 

the stocks will be sorted into deciles, rather than quartiles, quintiles or using an upper and lower 30 

percent interval. In this case, the highest decile will define the deep value portfolio and the lowest 

will define the growth portfolio to be used. LSV (1994) use this method to create and observe ten 

portfolios for each metric. 

To provide a better understanding of the types of stocks that are considered value stocks and their 

respective industries, a brief look will be taken at the ten largest holdings of the Vanguard Russell 

1000 Value ETF, which invests in stocks in the Russell 1000 Value Index.
36

 As of April 30
th

, 2016 

the stocks presented in Table 3.1 are the largest ten holdings in the value index, making up 24.5 % 

of total net assets. 

Table 3.1: Vanguard Russell 1000 Value ETF – Top 10 Holdings 

Rank Company Industry 

1 Exxon Mobil Corp. Oil and gas 

2 General Electric Co. Conglomerate 

3 Johnson & Johnson Medical equipment, pharmaceuticals 

4 Berkshire Hathaway Inc. Conglomerate 

5 JPMorgan Chase & Co Financial services 

6 Wells Fargo & Co Financial services 

7 Procter & Gamble Co. Personal products 

8 AT&T Inc. Telecommunications 

9 Pfizer Inc. Pharmaceuticals 

10 Chevron Corp. Oil and gas 

Source: Own presentation based on data from The Vanguard Group, Inc. 

 

                                                 
36

 The Russell 1000 Value Index is a broadly diversified index, consisting predominantly of value stocks of large U.S. 

companies. The according Vanguard ETF closely tracks the index’s returns. 
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The top 10 holdings are characterized by a high level of maturity in terms of their industries, e.g. 

financial services and the oil and gas industry. The second largest holding is General Electric, a 

well-diversified conglomerate which has appeared on the Fortune 500 list for 22 years where it 

currently ranked 11
th

.
37

 Ranked fourth is another conglomerate, Berkshire Hathaway Inc. The 

American multinational conglomerate holding company is led by none other than by celebrity value 

investor Warren Buffett, who is the company’s chairman, president and CEO. 

 

3.2  Growth stocks  

Growth companies, often also referred to as glamour stocks, typically operate in fast-growing, 

dynamic and high-profile industries. Their stocks are classically characterized by valuation metrics 

at the opposite end of the spectrum when compared to value stocks. That is, they trade at a higher 

price relative to their fundamentals (revenue, dividends, earnings etc.) and are consequently deemed 

to be overvalued by value investors.
38

 

As of April 30
th

, 2016 the following are the largest ten holdings in the Vanguard Russell 1000 

Growth ETF, making up 24.5 % of total net assets. The index invests in stocks in the Russell 1000 

Growth Index. Like the Russell 1000 Value Index, its growth counterpart is broadly diversified, 

consisting predominantly of growth stocks of large U.S. companies.  

Table 3.2: Vanguard Russell 1000 Growth ETF – Top 10 Holdings 

Rank Company Industry 

1 Apple Inc. Electronic equipment 

2 Alphabet Inc. (formerly Google Inc) Internet information providers 

3 Facebook Inc. Internet information providers 

4 Amazon Inc. Retail, online 

5 Microsoft Corp. Business software & services 

6 Verizon Communications Inc. Telecommunications 

7 Coca-Cola Co. Consumer products 

8 Walt Disney Entertainment media 

                                                 
37

 Cf. Fortune (2016). 
38

 While a value investor would argue that these stocks are overvalued, the other side would argue that the companies’ 

upside potential and future earnings growth have been priced in already. 
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9 Home Depot Retail 

10 PepsiCo Inc. Consumer products 

Source: Adapted from The Vanguard Group, Inc (2016). 

The top 10 growth holdings are dominated by technology companies. Among them are three of the 

four FANG companies (Facebook, Amazon, Netflix and Google), as well as Apple and Microsoft. 

The FANGs are high-performing, online or tech-centric stocks, commanding large market shares in 

their industries and they each trade at very high prices in terms of pricing metrics. 

 

3.3  Sorting metrics  

The difference between the value portfolio’s performance and the performance of the growth 

portfolio, i.e. the value-growth spread, is labelled the value premium. The value premium represents 

the percentage point difference between value and growth stocks. Although it is not actually a 

percentage, it is predominantly talked about like it was a percentage for simplicity reasons.
39

 

In order to classify stocks into value portfolios and growth portfolios one must choose which 

sorting metrics to use. While there are numerous valuation multiples and metrics that can be used 

for this type of research, there are certain ones that frequently reappear in relevant studies of this 

subject. Some measurements are particularly popular due to high accessibility and availability of the 

required information, while others are more reliable and robust, or they are simply less prone to 

manipulation by the reporting company.  

The following section will provide an overview of the four metrics used in this research. This 

particular selection of four widely-used metrics was chosen to ensure a holistic analysis. It 

incorporates both earnings and cash flow based measures while increasing the comparability of this 

piece of research with others.  

Sorting stocks is not only a question of which metrics to use, but also a question of how many 

rounds of sorting are performed. LSV (1994) sorted stocks using two criteria in a two stage 

selection process. However, this type of two or even three stage selection procedure for sorting 

stocks is less attractive due to increased complexity and it is more prone to critique concerning data 

mining.  

                                                 
39

 Therefore, a value premium of six percent on the German market is equal to a six percentage point difference 

between the value and growth stocks in the German market. 
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Alternative sorting variables include the price-to-sales ratio popularized by O’Shaughnessy (1998) 

and past sales growth, most notably used by Lakonishok et al. (1994) and Cai (1997). The latter 

studies find that companies with the lowest past sales growth significantly outperform those with 

the highest past sales growth for the U.S. and Japanese markets respectively.  

In this study of the German stock market price-to-sales and sales-growth metrics were not included 

in the analysis. While an inclusion of more sorting variables could potentially offer a greater degree 

of explanatory power of a potential value premium on the German stock market, doing so would go 

beyond the scope of this research. Further reasons against the inclusion of sales (growth) metrics are 

the lack of data availability and the relatively low popularity in the relevant literature on the 

German value premium. 

 

3.3.1  Book-to-market ratio (B/M) 

The book-to-market metric compares the book value of a company, calculated by looking at a 

company’s historical cost (the nominal or original cost of an asset recorded on the balance sheet) or 

accounting value, and dividing it by the company’s market value, determined by its total market 

capitalization on the stock market. It is the inverse of the price-to-book (P/B) metric and was first 

popularized by Benjamin Graham in 1934. On a very basic level, a B/M ratio greater than one 

signals that the stock is undervalued and a B/M ratio less than one signals an overvaluation of the 

analyzed stock. 

Furthermore, the ratio captures how well a company generates return relative to invested capital. 

The calculation of the ratio indicates that it is able to capture undervalued stocks if investors 

underestimate the future return on equity or the future growth rate, as both measures are positively 

correlated to the book-to-market ratio.
40

 

The book-to-market ratio was most famously used to sort stocks in Davis, Fama and French (2000), 

who used the metric as a leading indicator to identify value stocks and showed that the value 

premium for U.S. portfolios created between 1929 and 1997 corresponds to an average annual 

premium of around 5.5 %.
4142

 

                                                 
40

 Cf. Brealey, Myers and Allen (2012). 
41

 Risager (2012). 
42

 What is truly remarkable about the results from Davis et al. (2000) is that the value premium is statistically significant 

with a t-value of 4.24. This statistical significance will be commented on at a later stage. 
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An academic discussion about this sorting variable began as early as 1985, with Rosenberg, Reid 

and Lanstein (1985) showing that stocks with high book relative to market values of equity 

outperform the market. Some argue that the B/M ratio is a risk measure itself, and therefore the 

larger returns generated by stocks with a high B/M ratio are merely a compensation for the risk. 

Additionally, a high B/M ratio can also be a sign of financial distress.
4344

 

 

3.3.2  Earnings yield (E/P) 

Due to its simplicity and its outstanding availability, as well as the importance of earnings-per-share 

as a value driver, the price-earnings measure is the most commonly used multiple among financial 

analysts.
45

 Not only has it been used to measure the value of individual firms on the stock market, 

but also the value of the stock market itself.
46

  

Generally speaking, a high price-earnings ratio indicates a bullish market sentiment that expects a 

company’s stock to have growing, high future earnings. This positive outlook justifies the high 

price per share set by the market. A low price-earnings ratio on the other hand indicates a bearish 

market sentiment, expecting a company’s stock to generate low earnings or even losses in the 

future. Consequently, the market will pay a low price relative to earnings.  

A negative P/E is also possible when a company is generating no earnings or is incurring losses, 

however, it is not conventional to express negative P/E multiples, thus negative price-earnings 

multiples are frequently omitted from analyses.
47

 Athanassakos (2013) studies companies with 

negative P/E and P/B multiples using AMEX, NASDAQ and NYSE stock market data for the 

period 1968-2009. He concludes that only a fraction of companies with negative multiples 

experience high forward stock returns, while the vast majority does not. Athanassakos (2013) 

thereby confirms that the exclusion of these companies is the correct course of action.  

As with every metric, the price-to-earnings ratio has some significant shortcomings. Firstly, the 

ratio should not be used to judge a stock’s attractiveness and thereby the investment decision by 
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 Quantpedia (2016). 
44

 Using any method to identify cheap stocks always bears the risk of merely identifying bad performing, undesirable 

stocks instead of merely underpriced stocks. 
45

 Fernández (2002) shows that the P/E ratio was the most widely used valuation method at Morgan Stanley in 2001, 

with more than 50% of all analysts using it to value European equities. 
46

 Cf. Risager (2005). 
47

 This issue will be re-addressed in chapter 7, as negative earnings yields pose one of the biggest problems in collecting 

data for the DAX, especially in the late 1980s and during the dot-com bubble. 
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itself. Secondly, it loses its expressiveness when used to compare inter-sector stocks. This is 

because growth rates, as well as valuations of companies, may vary significantly from one sector to 

the next due to different business models and product cycles.
48

 Lastly, the P/E ratio can be skewed 

by leverage during booms. A significant debt burden can affect both a company’s stock price and its 

earnings, resulting in a lower P/E ratio. During a boom however, the company with the higher debt 

burden will generate more income due to the risk it has taken and the resulting leverage effect. 

The usage of the price-earnings multiple to sort stocks and observe excess returns was first studied 

by Basu (1977). In his in-depth study of this anomaly he found that stocks with low price-earnings 

multiples have higher returns than their counterparts with high price-earnings.
49

 Further work on the 

price-earnings multiple was provided by Jaffe, Keim and Westerfield (1989), Chan, Hamao and 

Lakonishok (1991) and most notably by Fama and French (1992). 

 

3.3.3  Cash flow yield  

Chan, Hamao and Lakonishok (1991) explore cash flow yields and successfully show that a high 

ratio of cash flow to price (CF/P) also predicts higher returns. LSV (1994) gained prominence in the 

value literature by showing not only that the cash flow yields are very effective for sorting stocks, 

but also that they are more effective than the earnings yields. They postulate that past earnings are 

extrapolated too far into the future and consequently, an overestimation of the price of growth 

stocks and an underestimation of the price of value stocks occurs. 

The comparative advantages of using the cash flow measure versus using earnings-based measures 

are that cash flow statements are harder to manipulate than income statements. Moreover, the CF/P 

ratio has been a reliable sorting variable in countries where no value premium has been observed 

using the other variables.  

Risager (2012) notes that the earnings yield has some predictive power in most markets, however, 

especially in the Japanese market it is not very helpful. Hence, cash flow yields are more favorable 

                                                 
48

 Productive insights may be gained from the analysis of the P/E ratio when two companies’ stocks from the same 

industry are compared. The following example highlights the issue of comparing inter-sector stocks using the price-

earnings yield: As of January 2016, the average current P/E of the precious metals sector in the U.S. was 295, 723 for 

the semiconductor sector and 238 for the computer services sector. Coal and related energy, diversified chemicals and 

farming/ agriculture however, stood at seven, 13 and 16 respectively (Damodaran, 2016). 
49

 Basu (1977) was also one of the first to show that the excess returns generated by value stocks are not explained by 

the capital asset pricing model (CAPM) by Sharpe (1964), Lintner (1965) and Black (1972). 
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in this market. It should be noted that cash flow yields often also perform better in identifying value 

stocks in other markets, but the difference is rarely as strong as it is in Japan.
5051

 

 

3.3.4  Dividend yield 

The dividend yield (D/P) is the least reliable sorting metric of the four, though it has shown a value 

premium for some countries where other variables have failed to do so. 

Fama and French (1998) observe an outperformance in 12 of the 13 individual markets they studied 

based on book-to-market, earnings yield and cash flow yield. Based on the dividend yield an 

outperformance is still present in ten countries, though the average annual returns and t-scores are 

significantly lower. Altogether five of the 13 countries have average annual returns of less than 

0.5 %. Of these five, the two with positive average annual returns have t-statistics of less than 0.1, 

indicating that the value premium is not different from zero at conventional statistical levels. 

The dividend yield results in the lowest average annual return for the global portfolio based on the 

Morgan Stanley Capital International perspectives (MSCI) and the lowest t-scores of the four 

variables studied by Fama and French (1998). However, with an average premium in excess of 

5.5 % even the dividend yield provides a very large value premium.
52

 

  

                                                 
50

 Cai (1997) finds an earnings-based value premium of just 1.2 % in Japan between 1971 and 1993, compared to 6.0 % 

using the cash flow yield and 11.3 % using the book-to-market ratio. 
51

 Risager (2012) traces the relatively low earnings-based value premium back to an issue in the Japanese market, 

noting that earnings are often distorted in Japan due to special reserve accounts and accelerated depreciation 

allowances. This reduces earnings particularly for capital intensive companies and for those in the start-up phase. 
52

 It should be noted that the United States and Japan account for 75 % of the global portfolios. 
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4. Deutscher Aktienindex (DAX) 

4.1  The German stock universe 

The Deutscher Aktienindex (DAX) is a German blue chip stock market index consisting of the top-

30 German largest and most actively traded companies listed at the Frankfurt Stock Exchange. As a 

real-time index, the DAX was initially calculated every 15 seconds until 2006. Since then prices for 

the DAX have been taken from the Xetra trading venue, where they are calculated every second. 

The index itself represents around 80%
53

 of the market capitalization listed in Germany and is 

equivalent to the FT 30 in the U.K. and the Dow Jones Industrial Average in the United States.  

Its composition is reviewed annually at the regular index adjustments taking place in September 

each year. Additionally, fast-entry and fast-exit rules have been in place since 2002. This allows for 

particularly suitable stocks or those that have clearly violated the index criteria in one way or 

another to be included or removed from the index on the quarterly rebalancing dates. Of the initial 

30 stocks listed in 1988 only 12 remain part of the index to this day and three are what can be 

referred to as “elevator stocks”. Elevator stocks are those stocks which have been excluded and re-

listed multiple times. 

As of July 1
st
, 2006, single stocks may only be weighted up to a maximum of 10 %, with a cap on 

any weighting above this threshold. The component weighting cap was first introduced on July 21
st
, 

1999, yet with a higher initial maximum weighting of 15 % for a single stock. The cap prevents the 

index from being dominated by only a few single stocks.  

An adjustment of the free-float percentage of a company’s stock occurs only at the quarterly 

rebalancing dates; however, due to changes in stock ownership and stock price the free float market 

capitalization can change quite significantly. Such was the case during the 2008 short squeeze of the 

Volkswagen AG stock that made Volkswagen the world’s biggest company by market value for a 

short period of time.
54

  

                                                 
53

 Trading Economics (2016).  
54

 In March 2008 Porsche AG had a 31 percent direct stake in Volkswagen and claimed it was not looking to increase 

its holding to 75 percent, keeping in mind that the state of Lower Saxony holds a 20 percent stake in Volkswagen. In 

October of that same year Porsche AG announced it had raised its direct stake to 42.6 percent and held stock options for 

a further 31.5 percent. At this point in time around 13 percent of Volkswagen’s entire market capitalization was on loan 

compared to a free float of around 6 percent. Short sellers wishing to close their positions paid as much as 1,005 Euros a 

share and Volkswagen’s valuation at 370 billion was higher than that of Exxon Mobil which had the highest market 

value at the time (Marsh, 2008). 



 

 29 

The DAX is listed on the German Prime Standard, which also includes the MDAX, TecDAX and 

SDAX (see Figure 4.1). The biggest stocks of the Prime Standard make up the HDAX, a 

combination of DAX, MDAX and TecDAX consisting of 110 stocks in total. The HDAX is the 

successor to the DAX 100 Index and provides a broader picture than the DAX due to its nature as a 

cross-sector index.  

Figure 4.1: The German Stock Universe in 2016 

 

Source: Deutsche Börse AG (2016a), p. 14. 

The Mid-Cap DAX (MDAX) consists of 50 stocks from sectors excluding technology that rank 

directly below the companies included in the DAX. The largest components are the Airbus Group 

(around 10 % of total market capitalization) Deutsche Wohnen AG (5.5 %) and GEA Group AG 

(formerly Metallgesellschaft, a founding member of the DAX) with 5 % as of May 30
th

 2016.
55

  

Of the companies listed on the MDAX many are considered Mittelstand
56

 stocks, widely regarded 

as the backbone and strength of the German economy. A large number of the companies within the 

index operate predominantly nationally. However, the index also includes multiple companies that 

operate in niche sectors and are regarded as hidden champions because they are market leaders in 

Europe or even globally in their respective fields. Examples of these hidden champions are 

Jungheinrich AG, the global number three in the material handling equipment, warehousing and 

                                                 
55

 Börse Frankfurt (2016a). 
56

 Mittelstand is often defined as the small and medium-sized enterprises (SMEs), though linguistically the English 

SMEs are not equivalent to German Mittelstand. The latter usually includes relatively large, often largely family-owned 

or family-run companies. 
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material flow engineering sectors; Osram, the world’s second largest independent lighting maker, 

trailing only Philips Lighting;
57

 or KUKA AG, a 118 year old company based in Augsburg that is 

one of the world’s leading suppliers of robotics, plant and system engineering.
58

 

The TecDAX was introduced in March 2003 as a successor to the Nemax50 (new market index) 

stock index of German new economy companies that existed from 1997 to 2003.
59

 It was 

discontinued after the burst of the dot-com bubble and subsequent extreme losses in value across 

the sector. The TecDAX tracks the performances of the 30 largest companies within the technology 

sector. In terms of revenue and market cap, the TecDAX ranks below those companies included in 

the DAX. 

The Small-Cap DAX (SDAX) was introduced by Deutsche Börse AG in June 1999. It lists the 50 

small caps following the stocks listed on the MDAX in terms of revenue and market capitalization. 

As shown in Figure 4.1 the SDAX, too, is part of the German Prime Standard, yet it is not part of 

the HDAX. Its constitution follows the 110/110 rule, meaning that only companies belonging to the 

top-110 behind the DAX in terms of revenue and market cap can be included. The base year for the 

SDAX is 1987 with a value of 1,000. Until 2002, the SDAX included the 100 most important small 

caps; however, following a reorganization of the indices, it was reduced to 50 values in March 

2003.
60

 

 

4.2  History, historical menu (1988) and former components of the DAX 

Deutsche Börse has calculated the DAX since July 1
st
, 1988, where it opened at 1,163.54 points. 

The base value for the index was set at 1,000 points as of December 31
st
, 1987. It has both a price 

index version and a performance index version.  

The performances index, where dividends from the stocks listed in the DAX are reinvested in the 

index, is more commonly quoted than the price index. This makes the DAX somewhat unique as it 

is one of the few large country indices that fully takes dividend payments into account and thereby 
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 Yahoo Finance (2016). 
58

 On July 20
th

, 2016 it was announced that China’s Midea Group Co Ltd obtained 85.7 percent of shares in KUKA AG 

as part of a 4.5 billion Euro takeover bid (Sheahan, 2016). 
59

 Börse Frankfurt (2016b). 
60

 Börse Frankfurt (2016c). 
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fully reflects the actual performance of an investment in the index portfolio. Its cumulative market 

capitalization stood at 1,019.56 billion Euros as of May 19
th

, 2016.
61

  

The DAX has been calculated back to 1981 as a performance index (with dividends) and to 1948 as 

a price index (without dividends). The historical time series is based on linking the DAX with the 

BZ-Index
62

 for 1981-1986, the Hardy-Index
63

 for 1959-1980 and the Federal Statistical Office’s 

(Estates) stock index for the time period from 1948 to 1958.
64

 

The historical stock menu of the DAX in 1988 (Table 4.1) includes 17 stocks that are either still 

listed on the index today or whose legal successor is still part of the DAX. This list of “survivors” 

includes stocks from the automotive industry (BMW, Daimler-Benz, MAN and Volkswagen), 

financial services (Allianz, Commerzbank, Deutsche Bank), chemicals and pharmaceuticals (BASF, 

Bayer, Degussa), engineering (Linde), shipping (Thyssen AG, now ThyssenKrupp AG), energy and 

utilities (RWE), conglomerate electronics (Siemens) and consumer products (Henkel). After a 

merger by Vega and Vial in 2000, the two utilities companies’ legal successor, E.ON SE has been 

listed on the DAX ever since. 

Table 4.1: DAX components as of July 1
st
 1988 

Company Sector Survivor as of 

July 1, 2016 

Removed in 

Allianz AG Financial services Yes / 

BASF Chemicals and pharmaceuticals Yes / 

Bayer AG Chemicals and pharmaceuticals Yes / 

Bayerische Hypotheken- 

und Wechselbank 

Financial services No 1998 

Bayerische Vereinsbank Financial services No 1998 

BMW AG Automotive Yes / 

Commerzbank AG Financial services Yes / 

                                                 
61

 Börse Frankfurt (2016d). 
62

 The Index der Börsen-Zeitung (BZ-Index) replaced the Hardy-Index in 1981. The index’ calculation was based on the 

stock price of thirty large caps and occurred every thirty minutes (Blechner, 2013). 
63

 The Hardy-Index by the bank of the same name was calculated using fourteen stocks. It was started in 1959 and 

ended in the late 1970s when Hardy & Co. was taken over by Dresdner Bank. The index was perceived as very static 

and was calculated every thirty minutes (Blechner, 2013). 
64

 Stehle, Maier and Huber (1996). 
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Continental AG Automotive Yes / 

Daimler-Benz AG Automotive Yes* / 

Degussa AG Chemicals and pharmaceuticals No 2002 

Deutsche Bank Financial services Yes / 

Deutsche Babcock Engineering No 1995 

Deutsche Lufthansa Commercial aviation Yes / 

Dresdner Bank Financial services No* 2001 

Feldmühle AG Paper and packaging No 1990 

Henkel AG Consumer products Yes / 

Hoechst AG Chemicals and pharmaceuticals No 1999 

Karstadt Retail  No 2001 

Kaufhof Retail No 1996 

Linde AG Chemicals and pharmaceuticals Yes / 

MAN SE Automotive No 2012 

Mannesmann Telecommunications No 2000 

Nixdorf Computer AG Computer No 1990 

RWE AG Utilities Yes / 

Schering AG Chemicals and pharmaceuticals No 2006 

Siemens AG Conglomerate Yes / 

Thyssen AG Conglomerate Yes* / 

Veba Utilities Yes* / 

Viag Utilities Yes* / 

Volkswagen AG Automotive Yes / 

* Indicates that a company’s legal successor is part of the DAX on July 1
st
, 2016. 

Source: Adapted from Finanzen (2016a). 
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4.3 Development over time
65

 

In the 28 years since its introduction the DAX’ constituency has been changed on 14 occasions. 

During these adjustments a total of 38 stocks have been excluded from the index to make room for 

38 others. More than 50 % of the changes in the composition of the index have been the result of 

mergers and takeovers. 

Some of the more high-profile stocks to have been added to the DAX over time include SAP 

(1995), Deutsche Telekom after its well-received IPO in 1996, Adidas (1998) and 

HypoVereinsbank in 1998.  

HypoVereinsbank’s listing was the result of a merger between Bayerische Hypotheken- und 

Wechselbank and Bayerische Vereinsbank, who were both founding components of the DAX in 

1988. The bank’s name was later changed to Hypo Real Estate after it was acquired by the Italian 

financial institute UniCredit in 2005. It was removed from the index in 2008 via fast exit as a result 

of hefty losses during the financial crisis of 2007-2008 and issues with fulfilling the free float 

criteria after a partial acquisition by J. Christopher Flowers.
66

 

There have been several occasions where the DAX 30 has listed 31 stocks for short periods of time 

in order to avoid skewness in the calculation of the index’ weights. This exception first occurred on 

January 31
st
, 2005 when Lanxess was founded as a spin-off of the chemicals division and parts of 

the polymers segment of Bayer AG. Using the closing price of Lanxess, Bayer AG’s weighting was 

recalculated on February 1
st
, 2005 and Lanxess was removed from the index.

67
  

The exception occurred a second time when Osram was spun-off from Siemens on July 8
th

, 2013. 

Once more the closing price of the spin-off (Osram) was used to recalculate the parent company’s 

(Siemens) weight for July 9
th

, 2013 and Osram was removed from the index. 

Most recently, Lanxess has been replaced by Vonovia SE (formerly Deutsche Annington 

Immobilien SE) in 2015 and ProSiebenSat. 1 Media became the most recent member of the DAX in 

March 2016, after replacing K+S. The latter was removed from the index via fast exit due to an 

insufficient market capitalization. 
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 Section 4.3 is based on data from STOXX (2013) and Deutsche Börse (2016a, 2016b). 
66

 Finanzen (2016a). 
67

 Lanxess later re-joined the DAX with Continental on September 24
th

, 2012, replacing MAN and Metro Group, which 

were removed from the index due to insufficient free float and market capitalization, respectively. 
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4.4 Composition dynamics 

4.4.1 Composition criteria 

The composition dynamics of the DAX are predominantly based on market capitalization and 

trading volume. However, there are also several other prerequisites a company has to fulfill in order 

to be considered for a listing on the DAX. 

The company’s stock has to be listed on the Prime Standard, be continuously traded in Xetra and 

have a free float of at least 10 % (5 % until October 2008). Furthermore, the company has to be 

based in Germany by means of a registered office. This requirement was amended in 2006 to 

include those companies whose operating headquarters are in Germany and those whose 

headquarters are within the EU or EFTA, but whose primary trading venue is the Frankfurt Stock 

Exchange.
68

 

The two hard criteria used to determine the removal and addition of companies’ stocks are the 

market capitalization and trading volume. There are two ways to enter (fast entry, regular entry) and 

two ways to exit the DAX (fast exit, regular exit). Collectively, all four composition rules are only 

applied at the annual regular index adjustment in September.  

The fast entry and fast exit rules on the contrary are also applied at the extraordinary index 

adjustments in March, June and December. Further extraordinary adjustments to the index 

composition take place in case of bankruptcies and if a company does not fulfill the basic 

prerequisites to be listed anymore.
69

 

 

4.4.2 Fast entry (25/25) 

A company’s stock is included in the DAX if it ranks 25 or better in terms of both criteria: trading 

volume and market capitalization. It replaces the company whose stock ranks worse than 35 in one 

of the two criteria (if there is one) and has the lowest free float market capitalization.  

If there is no such company currently on the index, the company with the lowest free float market 

capitalization is removed from the index. If more than one company meets the criteria for inclusion 

or removal, the best or worst candidate according to free float market capitalization will be included 

or removed, respectively. 
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 Deutsche Börse (2006). 
69

 Deutsche Börse (2016a). 
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4.4.3 Fast exit (45/45) 

A company’s stock is removed from the DAX index and replaced by another if it ranks worse than 

45 in at least one of the two inclusion criteria. It is replaced by the company with the highest free 

float market capitalization ranked 35 or better in both criteria.  

If there is no such company, the successor is the next non-index stock that reaches at minimum rank 

35 in terms of market capitalization and rank 45 in terms of trading volume. If no successor can be 

identified using these criteria, the company with the highest free float market capitalization is 

determined to be the successor. 

 

4.4.4 Regular entry (30/30) 

A company’s stock is included in the DAX if it ranks at least 30
th

 in terms of both criteria and if 

there is a current index member that does not belong to the top 35 in at least one of trading volume 

or market capitalization. 

 

4.4.5 Regular exit (40/40) 

A company’s stock is replaced on the index if it ranks worse than 40
th

 in one of the two selection 

criteria. At the same time there has to be a stock that is not currently on the index and ranks at least 

35
th

 or better in both criteria. If no successor can be identified to replace the former company, no 

change in composition will take place. 

 

4.5 Milestones and notable events 

4.5.1 Price history and record values 

The following subsections will provide an overview of some of the DAX milestones based on the 

historical time series presented in section 4.1. These include absolute milestones in points, as well 

as the highest gains and losses on a single day. In the more recent past the dot-com bubble and the 

ECB’s quantitative easing have had the most significant positive effect on the DAX performance. 

Deutsche Börse has calculated the DAX since July 1
st
, 1988, when it opened at 1,163.54 points. It 

opened around 16.4 % higher than its base value of 1,000 points from December 31
st
, 1987. The 
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historical time series shows that the first closing price above the base value had actually been 

reached two years before, during the BZ-Index calculations, on June 20
th

, 1985 (Table 4.2).  

Table 4.2: DAX milestones over time (1960-2016) 

First closing price above Closing price in points Date 

500 503.52 June 20
th

, 1960 

1,000 1,007.18 June 20
th

, 1985 

2,000 2,005.05 October 8
th

, 1993 

3,000 3.001,37 January 17
th

, 1997 

4,000 4,006.40 July 8
th

, 1997 

5,000 5,001.55 March 20
th

, 1998 

6,000 6,013.14 July 8
th

, 1998 

7,000 7,173.22 January 14
th

, 2000 

8,000 8,064.97 March 7
th

, 2000 

9,000 9,022.04 October 29
th

, 2013 

10,000 10,008.63 June 9
th

, 2014 

11,000 11,001.94 February 19
th

, 2015 

12,000 12,167.72 March 16
th

, 2015 

Source: Bloomberg (2016a). 

Furthermore, it is worth noting the considerable time the DAX took from closing above 500 to 

closing above 1,000 for the first time, which amounted to exactly 25 years. However, when put into 

perspective and compared to the Dow Jones Industrial Average’s (Dow Jones) growth during the 

same timeframe, it is not that unusual. The Dow Jones also took 25 years to double its 1960 value 

of 680.
70

 

Many of the milestones the DAX reached during the late 1990s and the year 2000 can be attributed 

to the dot-com bubble and the new economy. Between January 1997 and July 1998 the DAX 

reached a new milestone almost every six months. This growth spurt was followed by reaching the 
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milestones of 7,000 and 8,000 points in January 2000 and March 2000, respectively. March 2000 

marked the peak of the dot-com bubble in Germany.
71

 

The German economy and with it the DAX took around seven years to recoup the losses incurred 

when the dot-com bubble burst. The high-growth years of 2006 and 2007 with 3.7 % GDP growth 

and 3.3 % GDP growth, respectively set the DAX on the right path.
72

 Unfortunately, these two 

years of growth were directly followed by the financial crisis of 2007-2008 (see Figure 4.2).  

Figure 4.2: GDP growth in Germany (1992-2015) in %. 

 

Source: Statista (2016). 

The financial crisis led Germany into a recession with growth plummeting to 1.1 % in 2008 and an 

economic contraction of -5.6 % in 2009. Moreover, 2008 saw two of the highest intraday losses the 

DAX had ever incurred with a loss of 7.16 % on January 21
st
 2008 and 7.07 % on October 6

th
 that 

same year at the height of the financial crisis (Table 4.3). 
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Table 4.3: DAX highest intraday losses 

Rank Date Closing price in 

points 

Change in points Change in % 

1 October 16
th

, 1989 1,385.72 -203.62 -12.81 

2 August 19
th

, 1991 1,497.93 -155.44 -9.40 

3 October 19
th

, 1987 1,321.61 -136.94 -9.39 

4 September 11
th

, 2001 4,273.53 -396.60 -8.49 

5 October 28
th

, 1997 3,614.92 -308.31 -7.86 

6 October 2
nd

, 1998 3,918.94 -332.14 -7.81 

7 October 26
th

, 1987 1,193.31 -99.36 -7.69 

8 May 29
th

, 1962 354.31 -27.56 -7.22 

9 January 21
st
, 2008 6,790.19 -523.98 -7.16 

10 October 6
th

, 2008 5,387.01 -410.02 -7.07 

Source: Bloomberg (2016b). 

During 2010-2011 the German economy achieved above-average growth once more, rebounding 

strongly from the financial crisis with an annual GDP growth of 4.1 % (2010) and 3.7 % (2011). 

But it was not until October 2013 that the DAX reached the next significant milestone of 9,000 

points.  

A prolonged stock market boom in 2013/2014 in the aftermath of ECB President Mario Draghi’s 

speech on July 26
th

, 2012 (“Whatever it takes”) and continuously low interest rates saw the DAX 

reach new heights. Mario Draghi had said that within its mandate, the ECB would do whatever it 

takes to save the Euro. This was a turning point in the sovereign debt crisis of Spain, Greece and 

Italy, as investors could now buy these bonds, resting assured that the ECB would buy back the 

bonds in case one of these countries was in danger of defaulting on its debt. As a result, risk premia 

plummeted instantly and the three southern states were able to borrow at significantly lower interest 

rates, e.g. Spain’s ten year bond’s interest rate decreased from more than seven percent to 2.5 %.
73

 

On June 9
th

, 2014 the DAX closed above the almost magical threshold of 10,000 points for the first 

time, a highly important threshold for technical analysis. The ECB’s decision on January 22
nd

, 2015 
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to begin quantitative easing measures from March 2015 pushed the DAX to 11,000 points a month 

later and even to 12,000 on March 16
th

, 2015. 

 

4.5.2 The dot-com bubble 

The worst performance within a single year since the introduction of the DAX in 1988 was the year 

2002. For that year, the DAX reported a loss of 43.94 % as a result of the dot-com bubble 

bursting.
74

 When benchmarking this performance to the historical data series of the DAX all the 

way back to 1937, 2002 still remains the year with the second worst performance of all time, just 

behind 1948 with an overall loss of 87.35 % for the year.
75

 

Four years earlier, on March 20th, 1998, the index closed at 5,001.55 points and surpassed the 5,000 

point mark for the very first time in its young history (Table 4.2). Two years later, on March 7th, 

2000, the DAX reached another milestone, reaching 8,136.16 points during trading hours and 

closing at 8,064.97 points the same day. Within just 24 months the DAX had increased by more 

than 60 %. 

One week later, March 13
th

, 2000 marked the peak of the dot-com bubble in terms of its madness in 

Germany. During the late 1990s and the year 2000, betting on IPOs of technology companies and 

new economy stocks had become a favorite pastime for practically everyone, including a large 

amount of private investors with an unusually large appetite for fast-growing technology stocks.  

On March 13
th

, 2000, Infineon AG had its IPO as a spin-off from Siemens AG. The goal was to 

separate all semiconductor operations from the parent company to form a separate legal entity. The 

emission price was fixed at 35 Euro and the stock started trading at 70.20 Euro, reaching over 94 

Euro during the day. So many Infineon stocks were being traded that the trading systems of the 

Frankfurt Stock Exchange collapsed along with the order systems of a large number of banks.
76

 

The dot-com bubble’s peak of March 2000 was not surpassed until more than seven years later, 

exemplifying the extent of the value destroyed when the dot-com bubble burst. As a result of the 

bursting bubble, the DAX plummeted to a closing price of 2,202.96 points on March 12th, 2003. It 
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had been more than seven years since the index had closed this low. This decline to 2,202.96 points 

equalled a loss of 72.7 % compared to the record high from March 7th, 2000.
77

 

March 12, 2003 marked the turning point of the slump. Beginning in spring 2003, the DAX started 

to recover and a new record high was reached in July 2007, seven years after the dot-com bubble’s 

peak. 

 

4.5.3 The financial crisis 2007-2009 

An extended expansion and record high of 8,106 points on July 16
th

, 2007 was followed by the 

second worst performance within a single year after 2002 (43.94 % loss). 2008 saw the DAX lose 

40.37 % of its value for the year as a result of the financial crisis.
78

 

The pre-crisis level of the index from July 16th, 2007 was not surpassed until May 7
th

, 2013, 

showing the extent of the crisis during which Deutsche Bank AG, Volkswagen AG and 

ThyssenKrupp AG were hit particularly badly. 

It is worth noting that the financial crisis saw some of the highest intraday losses ever recorded (a 

loss of 7.16 % on January 21
st
 2008 and 7.07 % on October 6

th
), however, some of the highest 

intraday gains also occurred during the financial crisis. Table 4.4 shows that four of the ten biggest 

intraday gains actually occurred in 2008. These include the highest intraday gain of all time on the 

13
th

 of October, 2008, which saw the international capital markets react highly optimistic to the 

internationally-coordinated rescue plans to combat the financial crisis. On that day, the DAX gained 

11.40 % and closed at 5,062.45 points, while the Dow Jones gained a similar amount to close at 

9,388 points.
79

 

Table 4.4: DAX highest intraday gains 

Rank Date Closing price in 

points 

Change in points Change in % 

1 October 13
th

, 2008 5,062.45 518.14 11.40 

2 May 30
th

, 1962 399.60 45.19 11.31 
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3 October 28
th

, 2008 4,823.45 488.81 11.28 

4 November 24
th

, 2008 4,554.33 426.93 10.34 

5 May 29
th

, 1970 485.85 41.25 9.28 

6 July 29
th

, 2002 3,859.78 280.78 7.85 

7 December 8
th

, 2008 4,715.88 334.41 7.63 

8 January 17
th

, 1991 1,422.67 99.99 7.56 

9 November 12
th

, 1987 1,061.64 73.44 7.43 

10 January 2
nd

, 2003 3,105.04 213.91 7.40 

Source: Bloomberg (2016c). 
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5. Evidence from Germany – The German value premium 

5.1 Overview 

The literature on market anomalies and particularly the literature on the value premium focus 

largely on the U.S. market and predominantly on its individual stocks. The reason for this is 

twofold. Firstly, the U.S. is the home market of the vast majority of the scholars in this field. 

Secondly, the U.S. stock markets have the highest total market capitalizations and they are home to 

more than 25 % of the Fortune Global 500.
80

 As a result, data availability and accessibility is by far 

the best for U.S. stocks. 

While the U.S. market has been subject of an extensive number of studies, in part enabled by the 

excellent level of data availability, continental Europe and particularly Germany have remained 

somewhat neglected. This neglect has been particularly prominent in the past decade.  

Asness, Moskowitz, Pedersen (2013) also argue that the extent of the literature for continental 

Europe offers room for improvement. However, in a way they too add to the problem more than 

they help solve it for the purpose of this research. In Value and Momentum Everywhere (2013) they 

study value and momentum effects across different asset classes in eight different markets, 

including the U.S., the U.K. and Japan. Unfortunately, they do not study individual European 

countries, but instead individual stocks grouped together as continental Europe.  

Due to the size of the German economy and its large stock market, being the second largest stock 

market in Europe, a number of studies report data on the German value premium, albeit indirectly. 

It is noticeable, however, that not a single research paper from key scholars in the field or any 

articles in prominent journals focuses explicitly on the German stock market. This comes as 

somewhat of a surprise, since the German stock market ranks as the tenth largest stock market in the 

world based on stock market capitalization
81

 and the DAX 30 has a market capitalization of more 

than one trillion Euros as of May, 2016.
82

 

The following sections will review the existing literature on the German value premium. First, a 

look will be taken at the international data studied by Fama and French (1998) which represent a 

relatively long data set. Second, we will look at Risager (2012) who extends the data set from Fama 

and French (1998). We do this to see whether the value premium has persisted after strong 
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headwind during the late 1990s to early 2000s and the financial crisis of 2007-2008. This is 

followed by a review of Capaul, Rowley and Sharpe (1993), who study the presence of a value 

premium based on the book-to-market sorting variable in five countries outside of the U.S., 

including Germany. Finally, we will turn to Bird and Whitaker (2003) who examine the value 

premium in continental Europe over a 12-year period from 1990 to 2002 before we conclude on the 

German value premium literature thus far. 

 

5.2 1975-1995 Fama and French (1998) 

Eugene Fama and Kenneth French use Morgan Stanley Capital Index data to create value and 

growth portfolios based on the stock’s book-to-market ratios, earnings yields, cash flow yields and 

dividend yields. Value (growth) stocks are those in the highest (lowest) 30 % for each year. Returns 

are value-weighted and based on a one-year holding period. 

The results for the German value premium are mixed and highly dependent on which sorting 

variable is used. While the French value premium ranges between almost 7 % and just less than 9 % 

for all four sorting variables, the German value premium ranges between -0.43 when sorting by 

dividend yield and an impressive 8.13 % for a sort using the cash flow yield (see Table 5.1). 

Earnings yield at 0.55 % and book-to-market at 2.75 % are in between.  

Table 5.1: Average annual value premium in Germany 1975-1995 

Metric Value premium t-score 

Book-to-market  2.75  0.92 

Cash flow yield  8.13  2.62 

Earnings yield  0.55  0.14 

Dividend yield -0.43 -0.10 

Note: Statistically significant metrics are bold. 

Source: Adapted from Fama and French (1998) in Risager (2012), p. 55. 

Table 5.1 shows that the findings for Germany indicate that book-to-market and the cash flow yield 

are most efficient in picking value stocks, which is in line with literature on the U.S. value 

premium. One key difference is that Fama and French continuously show the book-to-market ratio 

to be the most significant. This is true for most of the other continental European countries, but for 
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Germany the book-to-market ratio leads to a respectable premium of 2.75 %, while the cash flow 

yield is much more efficient with a huge premium of 8.13 %. The value premium generated through 

sorting by cash flow yield is also the only sorting metric that is statistically significant at 

conventional levels. 

 

5.3 1975-2010 extended Fama and French data by Risager (2012) 

Risager (2012) extends the original Fama and French data by 15 years using data from Kenneth 

French’s website. These 15 years are significant because they include the late 1990s where value 

stocks had a hard time against growth stocks due to the dot-com bubble and the related “New 

Economy”. The added data also include the financial crisis 2007-2009, during which growth 

outperformed value. 

Table 5.2 shows the existence of a value premium of at least 1.08 % for all four sorting variables for 

the extended data from 1975 to 2010. The cash flow yield remains statistically significant at 

conventional levels and still leads to the highest premium, followed by the book-to-market ratio.  

The inclusion of the years from 1995 to 2010 has led to several changes. Most noticeably, all four 

sorting variables now lead to a positive value premium. Additionally, the value premium based on 

the dividend yield is now not only positive, but stands at 2.56 % and having surpassed the premium 

of the earnings yield. 

Table 5.2: Average annual value premium in Germany 1975-2010 

Metric Value premium t-score 

Book-to-market  6.34  2.91 

Cash flow yield  8.69  4.35 

Earnings yield  1.08  0.35 

Dividend yield  2.56  0.80 

Note: Statistically significant metrics are bold. 

Source: Risager (2012), p. 58. 

Overall the magnitude of the value premium has greatly increased for all four metrics and so have 

the t-scores. The book-to-market ratio is now statistically significant as well, though the earnings 

yield and dividend yield are still not statistically significant.  
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What is remarkable about these results is that the time extension includes the late 1990s as well as 

the years 2007 and 2009, where growth generally outperformed value by far, yet still the value 

premium has not only remained in place, but it has even grown in terms of magnitude and statistical 

significance.  

 

5.4 1981 – 1992 Capaul, Rowley and Sharpe (1993) 

Capaul et al. (1993) argue that the value premium is present in international stock returns for six 

markets including the German stock market. They use monthly MSCI data and find a positive 

value-growth spread for each of the markets based on a book-to-market sort, albeit with low 

statistical significance. The monthly average value premium, that is the value-growth spread, for 

Germany stands at 0.13 (annualized average of 1.54 %), ranking second lowest of countries 

studied.
83

 

The value premium is statistically significant at conventional levels for France, Japan and the global 

portfolio. This is not the case for Germany, the U.S., the U.K., Switzerland and Europe as a whole. 

This may be a result of their short sample period which spans from 1981 to 1992. The findings for 

France are in line with Fama and French (1998) and Risager (2012) in that the French stock market 

has the highest value premium in Europe (annualized average of a massive 6.41 %). 

Further evidence on the book-to-market ratio is provided by Chisholm (1991), who uses price-to-

book quintiles to study returns for the period from 1974 to 1989 for Japan, France, the U.K. and 

Germany. Chisholm finds that those stock with low price-to-book ratio (i.e. the inverse of the book-

to-market ratio) have outperformed those with high ratios in all four markets. The difference 

between the compounded returns for the first and fifth quintile over the 15-year period is significant 

for Japan (11.5 %), France (11.2 %) and the United Kingdom (8.3 %). In Germany, the lowest 

price-to-book quintile also outperforms the highest price-to-book quintile, but only by 2.4 % over 

the 15-year period. The results indicate that during the period from 1974 to 1989 value stocks 

outperformed growth stocks in the four markets based on a price-to-book sort. 
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5.5 1990-2002 Bird and Whitaker (2003) 

Bird and Whitaker (2003) study the value premium on the European continent and in the United 

Kingdom during a very interesting period in time. Their relatively short period of study which 

covers just 12 years includes an upward trend of the stock markets lasting several years, but also the 

strong market correction as a result of the dot-com bubble bursting in 2000. From a value 

perspective the period from 1990 to 2002 includes some very difficult years for value investors in 

the late 1990s as well as the strong rebound for value in 2001 and 2002. 

The markets studied by Bird and Whitaker (2003) are France, Italy, the Netherlands, Spain, 

Switzerland, the United Kingdom and Germany. The methodology applied by them differs slightly 

from most of the previously discussed literature. Like Chisholm (1991) they use quintiles to sort the 

stocks, which typically results in a higher premium, ceteris paribus, and they study three different 

holding periods (12 months, 24 months and 36 months). 

Like numerous studies before them, the authors use the book-to-market ratio as a sorting metric and 

find that value stocks have outperformed growth stocks in all seven markets. The results vary quite 

significantly not only for the individual countries, but also for the three holdings periods. Once 

more, the value premium is highest in France with average annual returns between 7.8 % and 9.6 % 

depending on holding period. The premium is also considerable in Switzerland, where it is between 

5.5 % and 8.2 %. 

The German average annualized value premium stands at 4.2 % (12-month holding period), 4.56 % 

(24-month holding period) and 3.12 % (36-month holding period). However, of the seven markets 

studied the value premium is only significant for the United Kingdom, France and Switzerland. The 

lack of statistical significance at conventional levels for Spain, the Netherlands and Italy could 

potentially be explained by the small sample size (78, 97 and 129 respectively). However, this 

would not explain the lack thereof for Germany as the German sample size is 332 and only a 

fraction smaller than the sample size for France (376). 

 

5.6 Conclusion on the German value premium thus far 

A common issue among studies of the value premium for continental Europe seems to be that there 

is evidence for its existence but oftentimes it is not significant at conventional significance levels. 
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This may be due a number of reasons such as the relatively short time periods studied or because of 

the small sample sizes. 

In these types of studies, the years and events included in the period of study are very important, 

particularly for those with a relatively short time period. This becomes evident in Bird and Whitaker 

(2003). Ex ante the period from 1990-2002 does not lead one to expect an outperformance of value 

due to the late 1990s and the bursting of the dot-com bubble. However, the strong rebound years 

2001 and 2002 have most likely helped alleviate the underperformance in the years before. It is 

reasonable to assume that the results would have look differently if the period studied had been 

1988 to 2000 and would have therefore not included the strong rebound years 2001 and 2002. 

What is fascinating is the observed increase in magnitude and statistical significance from the 1975-

1995 period to the extended time period from 1975 to 2010. Along with the earlier evidence 

presented by Capaul et al. (1993), Bird and Whitaker (2003) and Chisolm (1991) this leads the 

question whether the value premium has remained after 2010 or whether it has potentially even 

continued it positive, upward development. 
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6. Methodology 

6.1 Portfolio formation 

For each of the years from 1992 to 2014 four sorting metrics (E/P, B/M, CF/P and D/P) were used 

to construct value portfolios and a growth portfolios consisting of three stocks each. Each of these 

four metrics was recorded and analyzed separately using financial data obtained from the 

Bloomberg Terminals at Copenhagen Business School. This separate analysis was done in order to 

avoid overlaps as well as potential biases and to be able to analyze the effectiveness and 

performance of each of the four metrics individually.  

A simple buy and hold strategy was followed with a holding period of one year.
84

 Following the 

end of the holding period, the portfolios were rebalanced according to the new financial data that 

became available at that point in time. Getting the timing right is of great importance in this type of 

research in order to maintain realistic conditions and avoid hindsight bias and ex post selection 

bias.
85

 

Due to the nature of the DAX as a dynamic index (section 4.4), some stocks that would normally 

have remained in one of the two portfolios according to the sorting metrics may have been removed 

from the portfolios as a result of the stock having left the DAX. 

 

6.1.1 Deciles vs. top/ bottom 30 % 

In the relevant literature a multitude of methods and techniques for separating value stocks from 

growth stocks to create portfolios are used. Lakonishok, Shleifer and Vishny (1994) use deciles, 

Fama and French (1998) use 30 %, while Chisholm (1991), as well as Bird and Whitaker (2003) use 

quintiles. Due to the small sample size and the fact that an index of large caps is analyzed, deciles 

were used to construct the portfolios and the analysis focuses only the first deciles (growth 

portfolios) and tenth deciles (value portfolios). 

Fama and French (1998) argue that it is hard or even impossible for an investor to buy all shares 

when following a value strategy like it is portrayed in most of the academic research. The reason for 

this is that it is simply too expensive and quickly turns into an artificial experiment. However, this 

is not the case in the study presented here, as portfolios are selected from a stock universe of just 30 
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large caps. By using deciles, a maximum of three stocks would need to be bought each year, an 

amount which maintains a significantly higher level of realism than having to buy up to 30 % of the 

S&P 500 each year. 

 

6.1.2 Rebalancing the portfolios – the timing 

The basis for the creation of the growth and value portfolios, as well as their annual rebalancing was 

provided by the financial information from the corresponding previous year (as of December 31
st
). 

However, this information is not readily available at this initial point in time (on the 31
st
 of 

December), but will only become available after reporting season, i.e. around April/May of the 

following year.  

In order to maintain an appropriate level of realism, the rebalancing has to take place at a later point 

during the year. Fama and French (1998) use the end of June to rebalance their portfolios, however, 

any point in time can be used that makes sense logically. With reporting season concluded, the 

rebalancing date used for this analysis was June 1
st
 and returns were calculated on May 31

st
. This 

timing makes logical sense as all relevant information from the previous fiscal year is available at 

this point in time and it allows for the inclusion of the 2014 portfolio for which the return was 

calculated on May 31
st
 2016. 

Consequently, the returns were calculated as follows: 

 

Return t=1990 = 
𝑃 𝑀𝑎𝑦 31𝑠𝑡 1990−𝑃 𝐽𝑢𝑛𝑒 1𝑠𝑡 1989

𝑃 𝐽𝑢𝑛𝑒 1𝑠𝑡 1989
 

 

It is important to note that the return in 1990 for the previous year (June 1
st
 1989 to May 31

st
 1990) 

is based on the financial data for the 1988 fiscal year. Consequently the last year of financial data 

analyzed is the year 2014, for which the return is calculated from June 1
st
 2015 to May 31

st
 2016. 

 

6.1.3 Value-weighted vs. equally-weighted returns 

The portfolios were value-weighted by market capitalization. There are two options when 

considering the weights of the individual stocks within a portfolio, they can be value-weighted by 
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market capitalization or they can be weighted by using equal weights. However, using equal 

weights does not seem feasible when analyzing a large cap index. 

Using equal weights, such as in the Guggenheim S&P 500 Equal Weighted ETF means that each 

stock is held in equal amounts and will have an equal influence on the hourly/daily/monthly change 

of the index. Therefore, small-caps, which often perform better than large-caps, can improve the 

index significantly. Heston, Rouwenhorst and Wessels (1995) find that equally-weighted portfolios 

of stocks tend to have higher average returns than value-weighted portfolios in twelve European 

markets including Germany. 

However, since the object of this analysis is the German large cap universe and an investor will 

ultimately benchmark his or her performance against the DAX’ performance, which is also value-

weighted, the portfolios examined here are value-weighted.  

 

6.1.4 Survivorship bias 

An issue that is related to survivorship bias and very relevant to this study of the DAX is the 

treatment of bankruptcies, mergers and restructurings. 

In order to avoid survivorship bias due to bankrupt companies, bankrupt companies’ stocks which 

are part of one of the two portfolios at any time during the sample period are included in measuring 

the portfolios’ returns: They are included as -100 % multiplied by their respective weight within the 

portfolio. This, however, did not occur during the period studied. 

A greater issue for large cap index data for Germany is the large number of mergers and 

acquisitions, particularly during the late 1990s and early 2000s. As outlined in section 4.3.1 there 

were two occasions when the Deutsche Börse added a 31
st
 stock to the DAX in order to avoid 

biasing the weights of the stocks on the index. This occurred during the Osram spin-off from 

Siemens in July 2013 and when Lanxess was founded as a spin-off from Bayer AG’s chemicals 

division. 

 

6.2 Assumptions  

In undertaking this study a few simple assumptions were made. The main assumption was that of a 

simplified universe where transaction costs and taxes are neglected. For the purpose of the overall 
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return calculations in section 7.3 a reinvestment of generated returns and an initial investment of 

1,000 Euros were assumed.  

Neglecting transaction costs and taxes as they are assumed to have no significant impact on the 

investment decision is quite common in the literature on the value premium. One could argue 

though, that rebalancing a portfolio once a year would offset the returns generated in the previous 

year or even surpass them, which in turn may be a valid argument for following a buy and hold 

strategy with a longer holding period of two or three years.  

Though transaction costs are excluded it is worth noting that Agarwal and Wang (2007) and Brown, 

Crocker and Foerster (2009) find that value stocks suffer from greater trading costs than growth 

stocks. This is partially a result of the relative illiquidity of value stocks as opposed to growth 

stocks. In studies of larger stock universes this could become an issue, but because the observed 

stock universe in this study is exclusively made up of stocks with high liquidity this would not be 

an issue. 
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7. Data and analysis 

The following chapter will present the empirical results based on the methodology developed in the 

previous chapter (chapter 6). The first section will serve to describe the data collected. It is followed 

by an evaluation of the data collected based on data availability (7.2.1) and data quality (7.2.2), as 

well as a brief discussion of sample size issues incurred during the study. Subsequently, the 

analytical part of this chapter ensues. The analysis will begin with a presentation of the initial 

results in subsection 7.3.1 and the results for the German value premium for the time period studied 

in subsection 7.3.2. This is followed by a comparison to previous literature on the German value 

premium and concludes by answering the research questions presented in chapter 1.  

 

7.1 Data collection 

The relevant data for the empirical analysis of this research were collected using the Bloomberg 

L.P. terminal between May 16
th

 and June 30
th

 2016. As the rebalancing date for the portfolios was 

June 1
st
, the timing of the data collection enabled the addition of the company data from 2014. The 

data as of 31.12.2014 was used to create portfolios on June 1
st
, 2015 and the returns were 

consequently calculated on May 31
st
, 2016 after a holding period of one year. 

For the years from 2001 onwards, the relevant profitability ratios were collected using Bloomberg’s 

member function (MEMB). As the DAX did not have an index function in Bloomberg before 2001, 

the data from 1992 to 2000 was collected manually. The relevant data needed to calculate the return 

of a selected stock, i.e. the stock price on June 1
st
 t+1 and May 31

st
 t+2 were also collected manually 

due to a lack of functionality in Bloomberg. 

For each stock and every year, the first data collected were the ticker and market capitalization. This 

was followed by the price-to-book ratio, price-to-cash-flow ratio, the price-to-earnings ratio and the 

dividend yield. These profitability measures are readily available in Bloomberg.  

In setting up the data the inverses were used as explained in section 3.1. Within the relevant 

literature on the value premium, the book-to-market ratio has become the standard to use rather than 

the price-to-book ratio. Using these inverses and quoting the ratios in terms of book/market has the 

pleasant side effect that high values for all ratios indicate value stocks and low values for all four 

ratios suggest growth stocks. This makes the sorting process and the creation of portfolios 

significantly easier when handling such a large amount of data. 
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7.2 Evaluation of the data  

A general issue with the time series studied is the lack of data availability for the early years of the 

DAX’ existence as was discussed in the subsection on data availability (7.2.1). Another issue with 

this particular time series is the lack of data for what I will refer to as orphan stocks. This issue is 

related to survivorship bias. 

The 1990s capital market in Germany was marked by a strong trend of consolidation, mergers and 

acquisitions. Whenever two companies merged and the legal heir of those two companies continued 

existing, the other company’s stock – the “orphan” stock – became neglected. Bloomberg L.P. has 

created historical tickers for companies which ceased to exist before the data was entered into the 

database, such as 1800Q GR for Degussa AG or 61405Q GR for Viag AG. Viag merged with Veba 

in the year 2000 to become E.ON SE, and Viag became an orphan stock. With Veba becoming the 

legal predecessor to E.ON, Viag has little significance to a database to which the German data was 

added after the company ceased to exist.  

 

7.2.1 Data availability 

The dividend yield data is most incomplete, with less than 50 % data availability for the period from 

1988 to 1994. This has resulted in a shortened sample period for this ratio. The book-to-market ratio 

and earnings yield are the most complete data sets with 70 % data availability and more from 1989 

onwards. This is not the case for the cash flow yield, for which the data availability is not 

satisfactory before 1991.  

The bottleneck in terms of data collection for the early years (1988-1991) of the data series is not 

one of the four ratios investigated, but instead the market capitalization. This is somewhat 

surprising, but the lack of data on market capitalization before 1992 is staggering with less than 

50 % data availability for the first four years. As explained in subsection 6.1.3, the portfolios were 

value-weighted rather than equally-weighted for the purpose of this research. For equally-weighted 

portfolios the lack of data on market capitalization would not have been an issue. 

All in all the data availability of market capitalization and technical analyses, including accounting 

ratios and measures of profitability before 2001 proved to be quite challenging.  
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7.2.2 Data quality 

One consideration, regarding the validity of the results is that for cash flow yields and earnings 

yields databases report “NA” whenever the ratios is negative, as well as when the ratio is not 

available. This leads to certain holes in the time series and results in a bias toward well performing 

stocks. For the earnings yield, these data holes are particularly visible in the years 2001, 2002 and 

2003. When the dot-com bubble burst many companies, especially technology companies, were 

incurring losses, resulting in negative earnings yields. Due to the issue described above it is difficult 

to judge whether the data for these particular years is simply not available or whether the companies 

were incurring losses, though it seems reasonable to assume that some of these were generating 

losses. 

In a study of the entire German stock universe or the HDAX, a combination of DAX, MDAX and 

TecDAX consisting of 110 values, this would not be a significant issue; however, given that the 

maximum sample size of each cohort is 30 a hole of two or even three stocks leads to a certain 

amount of bias. 

 

7.2.3 Sample size issues 

Chapter 4 has shown that the DAX has been calculated back to 1981 as a performance index and to 

1948 as a price index. This historical time series is based on linking the DAX with the BZ-Index for 

1981-1986, the Hardy-Index for 1959-1980 and the Federal Statistical Office’s (Destatis) stock 

index for the time period from 1948 to 1958. 

Unfortunately however, there is an extremely limited availability of comprehensive accounting data 

on the pre DAX period (before 1988). While the DAX has been calculated as a whole and the 

historical stock prices are available to a certain extent, other accounting data and the relevant ratios 

such as the book-to-market ratio, earnings yield, cash flow yield and dividend yield are not so easily 

gathered. This has led to an initial, maximum sample period of 28 years (1988-2016); however, 

even within the DAX-era the relevant accounting ratios are not readily available.  

The decreased sample size to 23 years for B/M, E/P, CF/P (1992-2014) and 18 years for D/P (1996-

2014) on the one hand and yearly cohorts of 30 stocks maximum on the other hand will decrease the 

robustness of the results and the possibility of finding statistically significant results. 
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7.3  Analysis 

The following section will analyze the results of the four sorting variables. The respective tables 

include the relevant information about the constructed portfolios for each year. This includes the 

number of stocks available, the value return, the growth return, the value premium, as well as the 

arithmetic means, standard deviations as a measurement of volatility and t-statistics of a single-

sample two-sided t-test. The latter is undertaken to test whether the value premium is significantly 

different from zero.  

 

7.3.1  Book-to-market 

The book-to-market dataset is the most complete of the four sorting metrics studied with an average 

data availability of 28.7 for the time period from 1992 to 2014. For this period a B/M-based value 

premium occurs in 12 years, while the other 11 years of the sample period show the existence of a 

negative value premium, i.e. there is actually a growth premium. 

The arithmetic mean for the individual portfolios shows an average annual return of 11.4 % for the 

value portfolio and an average annual return of 5.0 % for the growth portfolio. These returns result 

in an average value premium of 6.4 percentage points and show a clear outperformance of value 

stocks compared to growth stocks for the period studied.  

A value premium of this size is enormous. Assuming reinvestment of generated returns and an 

initial investment of € 1,000 in 1992, the value strategy would yield an investment return of € 

11,977.31 after 23 years. The growth strategy on the other hand would generate an investment 

return of € 3,071.52 ceteris paribus.  

The value portfolio’s performance for the individual years shows certain phases during which the 

value premium is present, before it disappears again for a certain amount of time. The value 

premium was largely present during the 1990s and the year 2000, with the exception of 1993 and 

1996. What is surprising here is the magnitude of the value premium at the height of the dot-com 

bubble. Based on the book-to-market ratio the value portfolios outperformed the growth portfolios 

by more than 30 percentage points during the 1997 to 2000 period. 
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Figure 7.1: Book-to-market value premium in % (1992-2014) 

 

After a tough year for value in 2001 (value premium of -35.61 percentage points) and a moderate 

growth premium in 2002 (4.56 percentage points), the value premium resurfaced for four years 

during the 2003-2006 period, before disappearing with the advent of the financial crisis in 2007. 

Since then, the B/M-based value premium has resurfaced during just one year in 2009 with 0.58 

percentage points. 

Table 7.1: Book-to-market performance output (1992-2014) 

Year Number of stocks Value return Growth return Value premium 

1992 27 38,82 17,15 21,67 

1993 26 -9,67 4,26 -13,93 

1994 26 16,93 6,60 10,33 

1995 27 48,50 45,91 2,59 

1996 28 66,22 77,39 -11,17 

1997 28 28,32 -25,75 54,07 

1998 28 44,63 12,17 32,46 

1999 29 -2,98 -43,43 40,45 

2000 29 -2,37 -42,32 39,95 

2001 29 -59,32 -23,71 -35,61 

2002 29 26,25 30,81 -4,56 

2003 28 17,87 0,35 17,52 

2004 28 62,12 27,06 35,06 

2005 29 57,48 -6,76 64,24 

2006 29 -2,28 -7,91 5,63 
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2007 29 -46,10 -23,05 -23,05 

2008 30 -3,42 10,66 -14,08 

2009 30 21,43 20,85 0,58 

2010 30 -32,40 0,92 -33,32 

2011 30 30,19 31,80 -1,61 

2012 30 -2,15 10,20 -12,35 

2013 30 -5,19 19,90 -25,09 

2014 30 -31,46 -28,13 -3,33 

Arithmetic 
mean 28,7 11,37 5,00 6,37 

Std. dev.   34,20 28,68 27,63 

Sharpe ratio   0,33 0,17   

t-score       1,11 

Confid. Interval       70% 

 

The standard deviation shows that the values are closely distributed around the mean given the 

small sample size. The standard deviation of returns for the value portfolio is larger than the 

standard deviation of returns for the growth portfolio. Using the standard deviation as a simple risk 

indicator, this would indicate that following a value strategy is riskier than following a growth 

strategy. However, this excess volatility does not fully explain the value premium in excess of 6 

percentage points. 

The Sharpe ratio (return-risk relationship) stands at 0.33 for the value portfolio, compared to 0.17 

for the growth portfolio. This level of the Sharpe ratio is reasonable to assume for long term 

investors.
86

 Using the Sharpe ratio, the value premium in excess of 6 % should go hand in hand 

with a standard deviation that should be 18+ percentage points higher for the value portfolio than 

for the growth portfolio in order explain the entire premium, however it is not. The t-score of 1.11 

indicates that the value premium is not statistically significant at conventional levels. This is likely 

to be a result of the small sample size studied; however, it is also something that Fama and French 

(1998) experienced. 

 

7.3.2  Earnings yield 

The earnings yield dataset has an average data availability of 26.5 for the time period from 1992 to 

2014. Like the cash flow yield, the earnings yield dataset has weaknesses when earnings are 

                                                 
86

 Risager (2012) argues that it “seems reasonable to say that investors over long time periods demand a return-risk 

relationship [Sharpe ratio] that is in the interval of 0.2 to 0.4 and seldom higher but often lower” (p. 75). 
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negative and the database does not list the negative ratios, however, as previously established it is 

not conventional to use negative earnings yields and therefore this is not considered a major issue. 

Table 7.2: Earnings yield performance output (1992-2014) 

Year Number of stocks Value return Growth return Value premium 

1992 26 49,09 21,91 27,18 

1993 23 -1,37 12,63 -14,00 

1994 26 33,89 6,43 27,46 

1995 26 38,43 63,31 -24,88 

1996 28 36,76 92,72 -55,96 

1997 28 -6,33 -22,45 16,12 

1998 27 26,49 31,53 -5,04 

1999 27 4,24 -42,74 46,98 

2000 29 -11,32 -26,76 15,44 

2001 23 -40,90 -48,38 7,48 

2002 23 30,69 34,27 -3,58 

2003 21 28,28 14,17 14,11 

2004 27 45,47 -5,04 50,51 

2005 24 18,11 6,26 11,85 

2006 28 -26,38 -12,23 -14,15 

2007 28 -25,44 -25,16 -0,28 

2008 29 4,66 52,12 -47,46 

2009 23 -14,25 11,55 -25,80 

2010 30 -32,02 -17,09 -14,93 

2011 29 28,66 30,43 -1,77 

2012 28 18,09 -5,47 23,56 

2013 28 16,65 12,88 3,77 

2014 29 -17,78 -12,39 -5,39 

Arithmetic 
mean 26,5 8,86 7,50 1,36 

Std. dev.   26,64 33,72 26,14 

Sharpe ratio   0,33 0,22   

t-score       0,25 

Confid. Interval       0% 

 

For this period, the value premium based on the earnings yield is present a total of 11 times, while 

the growth portfolio outperformed the value portfolio more frequently, a total of 12 times. The 

earnings yield is the only sorting variable for which this is the case. Even though the value premium 

is negative more often than it is positive in this sample, the value portfolio still outperforms on 

average. The average annual return for the value portfolio amounts to 8.9 %, while the growth 
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portfolio generated an average annual return of 7.5 %. This results in an average annual value 

premium of 1.36 percentage points. 

While a value premium of 1.36 percentage points is not enormous, it is still respectable. Assuming 

reinvestment of generated returns and an initial investment of € 1,000 in 1992 once more, the value 

strategy would yield an investment return of € 7,106.26 after 23 years. The growth strategy would 

generate an investment return of € 5,277.09 ceteris paribus.  

This performance is also impressive because the standard deviation of returns is actually 

significantly lower for the value portfolio than for its counterpart, with 26.64 for value and 33.72 

for growth. This tells us that on average the value portfolio is less risky in terms of volatility than 

the growth portfolio, while generating higher average returns. The t-score of 0.25 is very low and 

indicates that the result is not statistically significant at conventional levels. Once more, this is most 

likely the consequence of a small sample size. 

Figure 7.2 Earnings yield value premium in % (1992-2014) 

 

 

A look at the magnitude of the value premium over time in Figure 7.2 shows the value premium as 

being remarkably stable over the period from 1997 to 2005. The deep dip in 1996 (value premium 

-60,00

-40,00

-20,00

0,00

20,00

40,00

60,00

1992 1995 1998 2001 2004 2007 2010 2013

Value premium



 

 60 

of -55.96 %) is not a result of the value portfolio performing poorly (the portfolio generated a return 

of 36.76 % that year) but instead it is owed to SAP’s strong performance that year.
87

 

Once more, it comes as a slight surprise to see a value premium of this magnitude during the dot-

com bubble. During the period from 1999 to 2001 the value portfolio outperforms the growth 

portfolio by 23.3 percentage points on average. The value premium disappears in 2002, only to 

return for 2003, 2004 and 2005. Similarly to the B/M-based value premium, the value premium 

based on the earnings yield disappears for an extended period of time during the financial crisis and 

its aftermath. Unlike the B/M-based value premium, it resurfaces for 2012 and 2013. 

 

7.3.3  Cash flow yield 

The cash flow yield dataset is the least complete of the three datasets beginning in 1992. It has an 

average data availability of 25.1 for the sample period with weaknesses in the early years (1992, 

1993, and 1994) and like the earnings yield it has weaknesses around the burst of the dot-com 

bubble due to negative cash flows and the resulting database ambiguity issue outlined above. 

Table 7.3: Cash flow yield performance output (1992-2014) 

Year Number of stocks Value return Growth return Value premium 

1992 17 26,82 28,76 -1,94 

1993 17 0,36 -2,74 3,10 

1994 19 25,11 17,21 7,90 

1995 23 59,63 36,06 23,57 

1996 24 52,36 118,75 -66,39 

1997 24 -27,86 -8,55 -19,31 

1998 26 39,63 28,80 10,83 

1999 28 -4,58 -6,64 2,06 

2000 26 -17,79 -24,98 7,19 

2001 24 -46,62 -27,78 -18,84 

2002 28 24,80 19,41 5,39 

2003 25 3,14 1,54 1,60 

2004 27 27,02 22,25 4,77 

2005 22 46,45 22,67 23,78 

2006 26 -4,10 0,06 -4,16 

2007 26 -24,97 -29,78 4,81 

                                                 
87

 SAP’s R/3 software package was gaining momentum and popularity during the mid-1990s. In 1996 the company was 

already trading at a P/E ratio of close to 40 and managed to tripe its stock value between June 1
st
 1997 and May 31

st
 the 

following year. 
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2008 28 16,27 21,71 -5,44 

2009 28 36,12 20,85 15,27 

2010 28 -19,11 -3,22 -15,89 

2011 28 20,60 33,60 -13,00 

2012 26 25,55 -2,19 27,74 

2013 29 3,56 0,85 2,71 

2014 29 -37,46 -13,46 -24,00 

Arithmetic 
mean 25,1 9,78 11,01 -1,23 

Std. dev.   29,30 30,60 19,77 

Sharpe ratio   0,33 0,36   

t-score       -0,30 

Confid. Interval       0% 

 

The value portfolio outperforms the growth portfolio a total of 14 times and generates an average 

annual return of 9.8 %, which is the second highest average return for a value portfolio, second only 

to the B/M-based value portfolio. During the other nine years of the sample period growth 

outperforms value. The growth portfolios generate an average annual return of 11.0 %. This results 

in a negative average annual value premium for the entire sample period of -1.23 percentage points. 

From a risk perspective the two portfolios are very similar with standard deviations of returns of 

29.30 for the value and 30.60 for the growth portfolio. Given the higher average annual return of the 

growth portfolio this results in a Sharpe ratio of 0.33 for value and 0.36 for growth, both well within 

the interval we assume reflect a reasonable return-risk relationship for long-term investors. 

Initially it is not entirely intuitive to see a negative average value premium for a dataset in which 

value outperforms growth in 14 of 23 years. Following a closer look at Table 7.3 it becomes clear 

however, that for the majority of the years the two portfolios’ performance is not very far apart. 

This is the case especially in those years with a positive value premium. Here, we see multiple 

small, single-digit value premia in years with little data availability (e.g. 1993, 1994, 2000 and 

2003), indicating that there may be some data availability bias. 

As with the earnings yield, a premium of this size is not enormous, but it is large when reinvestment 

and compounded returns are considered. Under the same assumptions as in 7.3.1 and 7.3.2, the 

value strategy would yield an investment return of € 8,587.24 after 23 years, while the growth 

strategy would generate an investment return of € 11,026.27 ceteris paribus. 
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Figure 7.3: Cash flow yield value premium in % (1992-2014) 

 

Figure 7.3 shows the development of the value premium over the sample period. The 14 years with 

a positive value premium become visible in the three longer periods with a value premium. The first 

four years reflect a similar pattern as the B/M-based value premium with a positive value premium 

occurring in three of the four years at an annual average of 11.53 percentage points. As with the 

earnings yield, there is a deep dip in 1996 (a value premium of -66.39 percentage points), which is 

also the results of SAP’s strong performance that year. The 1996 value portfolio generated a return 

of 52.36 % while the growth portfolio’s return stood at 118.75 %. 

Besides the exception of 2001, the value premium persists throughout the entire period from 1998 

to 2005, underlining the impression that the German value stocks outperformed growth stocks 

during the dot-com bubble. After this period the value premium returns sporadically in 2007 and 

2009 and for a two-year period from 2012 to 2013. Looking at the years of the financial crisis we 

see that the value premium is present in 2007 (4.91 percentage points), as well as in 2009 (15.27 

percentage points) and it is negative, but not overly large in 2008 (-5.44 percentage points). This is 

interesting because the general consensus in the relevant literature, underpinned by evidence from a 

number of markets, is that the value premium was non-existent during this time. This is also true for 

the earnings yield and the book-to-market value premium discussed above, where the average value 
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premium during this time is actually negative, with -24.51 and -12.18 percentage points 

respectively. 

 

7.3.4  Dividend yield 

The dataset for the dividend yield is the shortest of the four sorting variables studied. It begins in 

1996 and has a sample period of 19 years with an average data availability of 26.7. The early years 

in particular carry some data holes with availability between 50 % and 65 % for 1996, 1997 and 

1998. The later years (from 2002) have a satisfying data availability of 100 % (Table 7.4). 

Table 7.4: Dividend yield performance output (1996-2014) 

Year Number of stocks Value return Growth return Value premium 

1996 16 45,51 53,65 -8,14 

1997 17 26,90 -12,00 38,90 

1998 19 44,63 47,36 -2,73 

1999 22 -0,44 -16,11 15,67 

2000 23 -3,28 -26,34 23,06 

2001 21 -30,49 -62,58 32,09 

2002 30 39,93 10,96 28,97 

2003 30 -0,03 5,38 -5,41 

2004 30 2,76 25,64 -22,88 

2005 30 16,64 -16,45 33,09 

2006 30 -23,00 -7,70 -15,30 

2007 30 -26,41 -38,86 12,45 

2008 30 4,91 -54,18 59,09 

2009 30 31,46 31,09 0,37 

2010 30 -23,73 -40,38 16,65 

2011 30 16,53 10,44 6,09 

2012 30 23,05 35,78 -12,73 

2013 30 3,80 4,82 -1,02 

2014 30 -4,46 -22,04 17,58 

Arithmetic 
mean 26,7 7,59 -3,76 11,36 

Std. dev.   23,75 33,29 21,21 

Sharpe ratio   0,32 -0,11   

t-score       2,33 

Confid. Interval       95% 
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Using the dividend yield to sort stocks leads to a value outperformance in 12 out of 19 years. On 

average the value portfolio generates an annual return of 7.6 %, while the growth portfolio strongly 

underperforms with an average annual return of -3.8 %. The dividend-based growth portfolio is the 

only portfolio of the eight portfolios investigated that generates an average annual loss.  

This leads to a very large average annual value premium of 11.36 percentage points. The value 

portfolio for the dividend yield also has the lowest risk measured by the standard deviation of 

returns, which amounts to just 23.75 compared to 33.29 for the growth portfolio. Considering these 

two values, it can be said that for the dividend yield the value portfolio strongly outperforms the 

growth portfolio, generating average annual returns of 7.6 % while maintaining a lower risk profile. 

With a t-score of 2.33 the results provided by the dividend yield are statistically significant at the 95 

% confidence level. 

Using the sample calculation from above the performance of the value portfolio translates into an 

investment return of € 4,021.92 after 19 years and the growth portfolio would generate an 

investment return of € 487.99 based on an initial investment of € 1,000 in 1996. 

Figure 7.4: Dividend yield value premium in % (1996-2014) 
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Figure 7.4 shows it is noticeable that we do not observe the deep dip in 1996 as with the earnings 

yield and cash flow yield, as SAP is not part of the dividend yield growth portfolio during this 

particular year. 

The value premium has two extended periods of existence: once from 1999 to 2002 and another 

time from 2007 to 2011. The first extended period confirms the previous observation that the 

German value premium was in fact present during the dot-com bubble. However, for the dividend 

yield the value premium is not only present in 1999 and 2000 at the height of the bubble, but also in 

its aftermath during 2001 and 2002.  

The second extended period (2007-2011) covers the financial crisis and its aftermath. During these 

four years the value portfolio generates an average annual return of 0.55 %, while the growth 

portfolio generates an average loss of 18.38 % per year for the same period. 

 

7.3.5  The value premium 

The above analysis has shown that there are certain periods of time where the value premium is 

present for the individual sorting metrics. In combining these results we can identify years and 

extended periods of time that are marked by a large value premium and those that are marked by the 

presence of a large growth premium in terms of all sorting variables (see Appendix 1). 

For the DAX, years that were very good for value
88

 include 1994, 1997, 1999, 2000, 2003, 2004, 

2005 and 2009. These years are concentrated around the run-up and height of the dot-com bubble 

and the recovery after the dot-com bubble burst.  

What is interesting here, is that for all four sorting metrics there is a positive value premium for 

1999 (average annual value premium of 26.29 percentage points) and 2000 (average annual value 

premium of 21.41 percentage points). The cash flow yield based value premium is the smallest 

during this period with 2.06 % and 7.19 % for the two years, respectively. The others are enormous 

with 15+ percentage points each. This finding is contrary to what has been observed in other 

markets such as the U.S., the U.K. and Japan, where growth strongly outperformed during this time 

which was considered the advent of the new economy. 

In 1994 we observe another large value premium. The dividend yield time series does not supply 

data for this year, but all other three sorting metrics lead to a significant value premium of 33.24 % 

                                                 
88

 These are defined as years during which at least three of the four sorting metrics led to a positive value premium. 
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on average. The rebounding years after the dot-com bubble burst also show positive value premia 

for B/M, cash flow yield and earnings yield. For each of these three metrics the premium remains in 

place for three years from 2003 onwards. The dividend yield value premium returns in 2005 with an 

outperformance of 33.09 percentage points. 2005 is the last year where all four metrics lead to a 

value premium, with an average annual outperformance of 33.24 percentage points. 

Looking at the growth premium on the other hand shows that 1996 was a very strong year for 

growth with all four metrics leading to a growth premium of 35.42 percentage points on average. 

However, 1996 remains the only year with a growth premium across the board. It is not until 2008, 

2010, 2011 and 2014 that we observe such strong years for growth again. 

In the previous sections we have observed that there is a tendency for a value premium on German 

large caps during the period from 1992 to 2014. With the exception of the cash flow yield, all 

sorting metrics lead to a positive average annual value premium. The review of previous literature 

by Fama and French (1998) and Risager (2012) in section 5.2 and 5.3 has allowed for the 

conclusion that the value premium became larger and statistically significant for more sorting 

metrics in the extended data through 2010 than for the original data from 1975 to 1995. 

Contrary to this, the above analysis of the development of the value premium for the individual 

sorting metrics over time has shown that the premium has declined for German large caps in recent 

years. With the exception of the dividend yield based value premium, which remains in place 

during the 2007 to 2011 period, the value premium largely disappears for the other metrics.  

Based on this finding a brief look will be taken at how the German value premium has fared during 

the most recent ten years of the sample (see Table 7.5).
89

 When comparing the average annual value 

premia of the long sample (1992-2014) and the short sample 2005-2014 the value premium changes 

significantly.  

Table 7.5: The overall value premium from 2005 to 2014 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Mean 

D/P  33,09 -15,30 12,45 59,09 0,37 16,65 6,09 -12,73 -1,02 17,58 11,63 

B/M  64,24 5,63 -23,05 -14,08 0,58 -33,32 -1,61 -12,35 -25,09 -3,33 -4,24 

CF/P  23,78 -4,16 4,81 -5,44 15,27 -15,89 -13,00 27,74 2,71 -24,00 1,18 

E/P  11,85 -14,15 -0,28 -47,46 -25,80 -14,93 -1,77 23,56 3,77 -5,39 -7,06 

 

                                                 
89

 This brief comparison of the 1992-2014 time series and the 2005-2014 time series is based on the data provided in 

Appendix 1 and Table 7.5 which is also found in Appendix 2. 
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For the period from 2005 to 2014, the dividend yield based premium remains almost constant at an 

average annual premium of 11.63 percentage points compared to 11.36 percentage points for the 

long sample. However, this is not the case for the other metrics. The cash flow based premium 

which was previously negative (-1.22) for the long sample is now moderately positive with an 

average annual value premium of 1.18 percentage points. The book-to-market based value premium 

decreased from an average annual value premium of 6.37 percentage points for the long sample to a 

negative value premium of -4.24 percentage points, equating to a decrease of more than 10 

percentage points. A similar observation is made for the earnings yield. The earnings yield was 

previously moderately positive with an average annual value premium of 1.36 percentage points. In 

the short sample in Table 7.5 this value premium decreases by more than 8 percentage points 

compared to the long sample. 

This brief comparison shows that the value premium on the German stock market has strongly 

declined over time for the book-to-market ratio and the earnings yield, while the cash flow yield 

value premium has increased moderately and the D/P value premium has remained almost constant 

over time. 

 

7.4  Answers to the research questions 

Chapter 1 introduced the primary research question, which has guided the process of writing this 

thesis. Moreover, a number of sub-questions were introduced to help answer the primary research 

question. The previous seven chapters have provided all necessary analysis and data to answer the 

research questions. The following section concludes the analysis by revisiting the research 

questions one by one and answering them conclusively.  

Sub-question 1: Which literature can help explain a potential value premium in Germany? 

There is wide consensus on the existence of the value premium in stock markets, but the 

explanations for it differ significantly. Fama and French (1992, 1996 and 1998) argue that value 

stocks are riskier and that the excess return generated by them is a compensation for an increased 

level of risk. The behavioral finance school of thought on the other hand argues that excess returns 

are the result of mispricing in the market. Proponents of this perspective are Lakonishok, Shleifer 

and Vishny (1994). 
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The risk perspective argued by Fama and French offers some explanation of the value premium; 

however, value stocks are not riskier than growth stocks. Consequently, they should not generate 

higher returns. The mispricing perspective argued by behavioral economists offers a sound 

explanation of the occurrence of the value premium. Cognitive biases such as the seven biased 

beliefs presented by Barberis and Thaler (2002) and psychological effects can lead to mispricing 

based on investor irrationality. 

Sub-question 2: Which sorting metrics are used to sort stocks into value portfolios and growth 

portfolios effectively? 

There are numerous valuation multiples and metrics that can be used to sort stocks for this type of 

research, though certain metrics appear more frequently in relevant studies than others. The most 

frequently used metric is the book-to-market ratio. The ratio was most notably used by Davis et al. 

(2000), who used the metric as a leading indicator to identify value stocks and showed that the 

value premium for U.S. portfolios created between 1929 and 1997 corresponds to around 5.5 

percentage points. 

The second sorting metric used to sort stocks is the earnings yield. It is used due to its simplicity 

and its availability in most markets. Moreover, earnings-per-share is an important value driver and 

the most commonly used multiple among financial analysts.
90

 

A third effective stock sorting metric is the cash flow yield. Its advantage compared to earnings-

based measures is that cash flow statements are harder to manipulate than income statements and it 

has shown value premia in countries where other metrics have failed to do so. Chan, Hamo and 

Lakonishok (1991) explore cash flow yields and show that a high ratio of cash to price also predicts 

higher returns. LSV (1994) go on to show that cash flow yields are more effective than earnings 

yields. 

There is some discussion about the effectiveness of the dividend yield as a sorting metric, as it is 

less reliable in identifying value stocks than the three metrics above. Fama and French (1998) find a 

value premium based on the dividend yield in ten out of 13 markets studied, though the average 

annual returns and t-scores are significantly lower. For Germany, Kenneth French’s data from 1975 

to 2010 presented in Risager (2012), the dividend yield leads to a positive average annual premium 

of 2.56 percentage points.  
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Sub-question 3: What does the German stock universe look like and how do the dynamics of the 

DAX affect the formation of value and growth portfolios? 

Chapter 4 has presented the German stock universe. It consists of the General Standard and the 

Prime Standard, which in turn is made up of the Small-Cap DAX (SDAX), the Mid-Cap DAX 

(MDAX) which lists many stocks that are considered Mittelstand stocks and represent the backbone 

and strength of the German economy, as well as the TecDAX. The TecDAX was introduced as a 

successor to the Nemax50 (new market index) which was discontinued after the dot-com bubble 

burst in the early 2000s. The DAX is available as both a performance index and a price index. This 

makes the DAX unique in the way that it is one of the few large country indices that fully takes 

dividend payments into account and fully reflects the actual performance of an investment in the 

index portfolio.  

The composition dynamics of the DAX are based on a stock’s market capitalization and trading 

volume among several other prerequisites that must be fulfilled to be considered for a listing. There 

are two ways to enter (fast entry, regular entry) and two ways to exit the DAX (fast exit, regular 

exit). Collectively, all four rules are only applied once a year in September; however, the fast entry 

and fast exit rules are also applied at the extraordinary adjustments in March, June and December of 

each year. Due to these dynamics, some stocks that would normally have remained in either the 

value or the growth portfolio according to the sorting metrics may have to be removed from the 

portfolios at the end of the holding period because the stock has left the DAX. 

Sub-question 4: What does previous evidence on the German value premium tell us about its 

existence and magnitude? 

There is empirical evidence for the existence of a value premium in Germany between 1975 and 

2010. Studies of shorter time periods such as Capaul et al. (1993), Bird and Whitaker (2003) and 

Chisholm (1991) suffer from a lack of statistical significance at conventional levels. This may be a 

result of the short data sets or because of small sample sizes. 

Fama and French (1998) and Risager (2012) have shown that the cash flow has remained the most 

effective sorting metrics for the German stock market, boasting an average annual value premium 

of more than 6 percentage points between 1975 and 2010. The book-to-market ratio is the second 

most effective sorting metric for the German market and results in a value premium of 2.75 

percentage points in the period between 1975-1995. In the extended data set (1975-2019) it 

increases to 6.34 percentage points. 
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The last research question that remains to be answered is the primary research question, which has 

overarched the process of writing this thesis. 

Does a value investing strategy outperform a growth strategy in German large caps between 1992 

and 2014? 

The analysis in this thesis has shown that the value investing strategy has outperformed the growth 

strategy in German large caps between 1992 and 2014, resulting in a positive value premium for 

three out of four sorting metrics used. 

The book-to-market metric leads to a value premium in 12 out of 23 years and an average annual 

return of 11.4 % for the value portfolio and 5.0 % for the growth portfolio. These returns result in 

an average annual value premium of 6.4 percentage points. 

A value investing strategy based on the earnings yield leads to a value premium in 11 out of 23 

years and average annual return of 8.9 % for the value portfolio and 7.5 % for the growth portfolio. 

This results in an average annual value premium of 1.36 percentage points. 

Using the cash flow yield as a sorting metric has led to a value outperformance in 14 of 23 years. 

The average annual return of 9.8 % compared to an average growth return of 11.0 % annually leads 

to the only negative value premium for the four metrics. It stands at -1.23 percentage points for the 

period from 1992 to 2014. 

The dividend yield has led to the largest average annual value premium of 11.36 percentage points. 

Over the shorter sample period from 1996 to 2014 the dividend yield sort results in an average 

annual return of 7.59 % for the value portfolio, while we observe an average annual loss of 3.76 % 

for the growth portfolio. 
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8. Conclusion 

This thesis has attempted to add to the existing literature on the German value premium by studying 

a relatively long data set of 23 years in order to observe whether the potential value premium 

persists over an extended period of time. Of the previous literature, just one study analyzes data past 

2002. The chosen selection of four sorting metrics aims to provide a more holistic analysis that uses 

both earnings and cash flow based measures. The metrics chosen for this study include the book-to-

market ratio, the earnings yield, the cash flow yield and the dividend yield, which has received less 

attention than the other sorting metrics in previous literature. 

The review of theoretical frameworks in chapter 2 has shown that the explanations of the value 

premium differ significantly. Fama and French (1992 and 1998) argue that value stocks are risky 

stocks and that the excess return generated by them should be considered as compensation for an 

increased level of risk. The behavioral finance school of thought on the other hand argues that 

excess returns are the result of mispricing in the market. Proponents of this perspective are 

Lakonishok, Shleifer and Vishny (1994). As part of the behavioral finance explanation of the value 

premium based on irrational investor behavior, the seven biased beliefs presented by Barberis and 

Thaler (2002), as well as the saliency vs. weight argument by Lee (2014) were introduced. These 

can very easily and directly be applied to capital markets and provide some explanation of why the 

value premium exists. The efficient market hypothesis brought forward by Fama (1970) was also 

discussed as part of the traditional finance explanation of the value premium. 

Accepting the efficient market hypothesis is a contradiction to the concept of value investing as the 

latter is based on taking advantage of arbitrage opportunities in the market. If the value premium 

exists and an investor is able to generate systematic, excess returns then traditional finance does not 

offer a valid explanation for this. In context of the efficient market hypothesis, the limits to 

arbitrage also offer some explanation for the presence of systematic, excess returns in stock 

markets.  

In answering the primary research question it was assessed that the value investing strategy has 

outperformed the growth strategy in German large caps between 1992 and 2014, resulting in a 

positive value premium for three out of four sorting metrics used. The cash flows yield was the only 

sorting metric to result in a negative value premium of -1.23 percentage points. This comes as a 

surprise as the cash flows yield has resulted in consistently high value premia for the German stock 

market in previous literature. The value investing strategy based on the earnings yield led to a value 
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premium of 1.36 percentage points. The book-to-market ratio was the second most effective stock 

sorting metric, which is in line with previous literature by Fama and French (1998) and Risager 

(2012). It resulted in an average annual return of 11.4 % for the value portfolio and 5.0 % for the 

growth portfolio and consequently an average annual value premium of 6.4 percentage points. 

The dividend yield has led to the largest average annual value premium of 11.36 percentage points. 

Over the shorter sample period from 1996 to 2014 the dividend yield sort results in an average 

annual return of 7.59 % for the value portfolio, while we observe an average annual loss of 3.76 % 

for the growth portfolio. The metric not only leads to the highest premium, but it is also statistically 

significant at conventional levels. During 2007-2011, a value premium of just under 19 percentage 

points is spectacular in a period where evidence from other markets uniformly points towards a 

growth premium. 

This study of the German large cap universe has shown that a value premium was present during 

the dot-com bubble. This is something that is not in line with evidence from other countries, such as 

the U.S., Japan or Denmark, where the general consensus is that growth outperformed value due to 

investors’ increased appetite for growth stocks. Given the strong value outperformance of all four 

sorting metrics during 1999 and 2000, it could be interesting to investigate these particular years 

using a larger number of observations, perhaps using the HDAX (largest 110 stocks) instead of just 

the DAX.  

For this research a holding period of one year was used. In future research it may be worthwhile to 

try longer holding periods of two or even three years. This could potentially limit the effect of 

transaction costs if they are to be included in the analysis. 

The biggest shortcoming of this research is the small number of observations for each year. In part 

this was inevitable given the decision to study the large cap universe exclusively, however, issues 

related to data availability have led to less observations than initially anticipated. Another 

shortcoming of this research is the rudimentary risk analysis based only on the standard deviation of 

returns and the Sharpe ratio. 

By creating portfolios based on deciles, the value and growth portfolios consisted of just three 

stocks each year. On the one hand this is a positive aspect of this study as it keeps the investment 

strategy simple and adds to the realism in terms of operationality. On the other hand we have seen 

for the earnings yield and the cash flow yield in 1996 that a single stock can greatly skew the result 

if the portfolio is so small. 
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