


BestMasters



Springer awards “BestMasters” to the best application-oriented master’s theses, 
which were completed at renowned chairs of economic sciences in Germany, Aus-
tria and Switzerland in 2013.
Th e works received highest marks and were recommended for publication by
supervisors. As a rule, they show a high degree of application orientation and deal 
with current issues from diff erent fi elds of economics. 
Th e series addresses practitioners as well as scientists and off ers guidance for early 
stage researchers.



Markus Vollmer

A Beta-return Effi  cient 
Portfolio Optimisation 
Following the CAPM

An Analysis of International 
Markets and Sectors



Markus Vollmer
Stuttgart, Germany

ISBN 978-3-658-06633-8        ISBN 978-3-658-06634-5 (eBook)
DOI 10.1007/978-3-658-06634-5

Th e Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografi e; 
detailed bibliographic data are available in the Internet at http://dnb.d-nb.de.

Library of Congress Control Number: 2014945108

Springer Gabler
© Springer Fachmedien Wiesbaden 2015
Th is work is subject to copyright. All rights are reserved by the Publisher, whether the whole 
or part of the material is concerned, specifi cally the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfi lms or in any other physical 
way, and transmission or information storage and retrieval, electronic adaptation, compu-
ter soft ware, or by similar or dissimilar methodology now known or hereaft er developed. 
Exempted from this legal reservation are brief excerpts in connection with reviews or schol-
arly analysis or material supplied specifi cally for the purpose of being entered and executed 
on a computer system, for exclusive use by the purchaser of the work. Duplication of this 
publication or parts thereof is permitted only under the provisions of the Copyright Law of 
the Publisher’s location, in its current version, and permission for use must always be obtained 
from Springer. Permissions for use may be obtained through RightsLink at the Copyright 
Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
Th e use of general descriptive names, registered names, trademarks, service marks, etc. in this 
publication does not imply, even in the absence of a specifi c statement, that such names are 
exempt from the relevant protective laws and regulations and therefore free for general use. 
While the advice and information in this book are believed to be true and accurate at the date 
of publication, neither the authors nor the editors nor the publisher can accept any legal re-
sponsibility for any errors or omissions that may be made. Th e publisher makes no warranty, 
express or implied, with respect to the material contained herein.

Printed on acid-free paper

Springer Gabler is a brand of Springer DE.
Springer DE is part of Springer Science+Business Media.
www.springer-gabler.de



 

Acknowledgements 

Though only my name appears on the cover of this dissertation, a great 
many people have contributed to its production. I owe my gratitude to all 
those people who have made this dissertation possible and because of 
whom my graduate experience has been one that I will cherish forever. 

My deepest gratitude is to my supervisor, Prof. Dr. Simon Gao. I have 
been amazingly fortunate to have an advisor who taught me how to 
verge on this voluminous research project. Furthermore, I appreciated 
his valuable support which I received within our meetings and his guid-
ance even when I was back in Germany.  

My co-supervisor, Prof. Dr. Tobias Popović, has been always there to 
listen and give content-related and personal advice. I am deeply grateful 
to him for the long discussions that helped me to sort out the structural 
details and also for his support by equipping me with recent academic 
literature. 

Many friends have helped me stay sane through the demanding years of 
my graduate studies, foremost my long standing friends Benjamin Krotz, 
Malte Henn and Sebastian Honold (all graduates from HFT Stuttgart), 
my fellow students from Edinburgh Napier University, Hannes Gottsch-
lich and Nico Zimmermann, and my best friend Miriam Gref. I greatly 
value their friendship and I deeply appreciate their belief in me. Most 
importantly, none of this would have been possible without the support 
and patience of my family. For this reason I dedicate this dissertation to 
my parents, my brother Frank and my beloved girlfriend Barbara who 
have been an instant source of love and strength all the times and in 
particular in the last six months. 



 

Table of Contents 

Acknowledgements ............................................................................................................ V 
Table of Contents.............................................................................................................. VII 
List of figures ..................................................................................................................... IX 
List of tables ...................................................................................................................... XI 
Abstract ........................................................................................................................... XIII 
Chapter 1: Introduction ...................................................................................................... 1 
1.1 Chapter Introduction ........................................................................................ 1 
1.2 Background and Problem Foundation .............................................................. 1 
1.3 Aims and Objectives ........................................................................................ 2 
1.4 Structure .......................................................................................................... 3 
Chapter 2: Literature Review ............................................................................................. 5 
2.1 Chapter Introduction ........................................................................................ 5 
2.2 Fundamental Theory ........................................................................................ 5 
2.2.1 Efficient Markets .............................................................................................. 5 
2.2.1.1 Random Walk Hypothesis (RWH) .................................................................... 6 
2.2.1.2 Efficient-Market Hypothesis (EMH) .................................................................. 7 
2.2.2 Modern Portfolio Theory (MPT) ........................................................................ 9 
2.2.2.1 Efficient Frontier ............................................................................................. 10 
2.2.2.2 Tobin Separation Theorem ............................................................................. 12 
2.2.2.3 Diversification ................................................................................................ 13 
2.2.3 Capital Asset Pricing Model (CAPM) .............................................................. 18 
2.2.3.1 Roll’s Critique ................................................................................................. 21 
2.2.3.2 Anomalies & Behavioral Finance ................................................................... 23 
2.2.3.3 Long-time Reversal Effect .............................................................................. 24 
2.2.3.4 Momentum Effect ........................................................................................... 25 
2.2.3.5 Value and B/M-stocks vs. Glamour Stocks ..................................................... 26 
2.2.4 Arbitrage Pricing Theory (APT) ...................................................................... 26 
2.2.5 Three-factor model (Fama & French) ............................................................. 28 
2.3 Recent Developments .................................................................................... 29 
2.3.1 Three-factor model (Fama & French) ............................................................. 29 
2.3.2 Investor Relations and Financial Analysts ...................................................... 30 
2.3.3 International Aspects ...................................................................................... 30 
2.3.4 Sector Specifics ............................................................................................. 31 
2.4 Gaps in knowledge and literature ................................................................... 31 
Chapter 3: Research Methodology .................................................................................. 33 
3.1 Chapter Introduction ...................................................................................... 33 
3.2 Preconceptions .............................................................................................. 33 
3.3 Literature Search ........................................................................................... 34 
3.4 Research Philosophy and Scientific Approach ............................................... 34 
3.4.1 Positivism vs. Interpretivism ........................................................................... 35 
3.4.2 Objectivism vs. Constructivism ....................................................................... 36 
3.5 Research Approach, Strategy and Time Horizon ............................................ 37 
3.5.1 Deductivism vs. Inductivism ........................................................................... 37 
3.5.2 Quantitative vs. Qualitative Research Strategy .............................................. 39 
3.5.3 Cross-sectional vs. Longitudinal ..................................................................... 40 
 



VIII Table of Contents 

3.6 Reliability, Validity and Generalisibility ............................................................ 40 
3.6.1 Reliability ....................................................................................................... 40 
3.6.2 Validity ........................................................................................................... 41 
3.7 Practical Method ............................................................................................ 41 
3.7.1 Data Sampling ............................................................................................... 41 
3.7.2 Procedure ...................................................................................................... 42 
3.7.2.1 Information retrieval ....................................................................................... 42 
3.7.2.2 Piloting ........................................................................................................... 43 
3.7.3 Statistical Methods ......................................................................................... 43 
3.8 Ethical Issues................................................................................................. 44 
Chapter 4: Analysis & Discussion .................................................................................... 45 
4.1 Chapter Introduction ...................................................................................... 45 
4.2 Structure of the analysis................................................................................. 45 
4.3 Proxy analysis................................................................................................ 45 
4.4 Beta and Return Analysis ............................................................................... 50 
4.4.1 Descriptive Statistics ...................................................................................... 50 
4.4.1.1 World Market ................................................................................................. 50 
4.4.1.2 Supersectors ................................................................................................. 51 
4.4.1.3 Regional Markets and Single Countries ......................................................... 56 
4.4.1.4 Summary ....................................................................................................... 62 
4.4.2 Building the model ......................................................................................... 64 
4.4.2.1 “Return”-Portfolio ........................................................................................... 65 
4.4.2.2 “Beta”-Portfolio ............................................................................................... 67 
4.4.2.3 “Ratio”-Portfolio .............................................................................................. 70 
4.4.3 Modelling of an efficient Portfolio allocation .................................................... 73 
Chapter 5: Conclusions, Limitations & Outlook ................................................................ 75 
5.1 Chapter Introduction ...................................................................................... 75 
5.2 Conclusion ..................................................................................................... 75 
5.3 Limitations ..................................................................................................... 78 
5.4 Future Research ............................................................................................ 79 
Appendices  ...................................................................................................................... 81 
References  .................................................................................................................... 117 



 

List of figures 

Figure 1:  Attainable vs. Efficient Combinations of Risky Assets (adapted from:  
Roy 1952, 435; Markowitz 1952, p.82; Markowitz 1956, p.111) ...................... 11 

Figure 2:  CML, super-efficient portfolio and riskless assets (adapted from:  
Roy 1952, p.435; Tobin 1958, p.78; Sharpe 1963, p.286;  
Brealey & Myers 2003, p.193; Fama & French 2004; p.27) ............................ 12 

Figure 3:  Diversification: International (above) and inter-industrial (below);  
adapted from: Solnik 1974, p.92; Brealey et al.  2009, pp.328-329. ................ 16 

Figure 4:  Efficient Frontier for Stocks (Odier & Solnik 1993, p.69) ................................. 17 
Figure 5:  SML (adapted from: Modigliani & Pogue 1973, p.62) ..................................... 18 
Figure 6:  Deduction Process adapted from Bryman & Bell (2007, p.11) ........................ 38 
Figure 7:  Global Market - country proportions (April 2011) ............................................ 46 
Figure 8:  Global Market - Sector Allocation ................................................................... 48 
Figure 9:  Beta vs. Return - Supersectors (April 2011) ................................................... 53 
Figure 10:  Beta vs. Return - Supersectors (November 2010) .......................................... 55 
Figure 11:  Beta vs. Return - Countries (April 2011) ......................................................... 59 
Figure 12:  Beta vs. Return - Countries (November 2010) ................................................ 62 
Figure 13:  The Beta-Return ratio (Supersectors) ............................................................ 63 
Figure 14:  Beta-Return ratio (Countries) ......................................................................... 63 
Figure 15:  Deviation Analysis of Supersector Diversification – Return Portfolio ............... 66 
Figure 16:  Deviation Analysis of Country Diversification ................................................. 67 
Figure 17:  Deviation Analysis of Supersector Diversification – Beta Portfolio .................. 68 
Figure 18:  Deviation Analysis of Country Diversification – Beta Portfolio......................... 69 
Figure 19:  Deviation Analysis of Supersector Diversification – Ratio Portfolio ................. 71 
Figure 20:  Deviation Analysis of Country Diversification – Ratio Portfolio ........................ 72 
Figure 21:  Efficient Supersector Allocation ...................................................................... 73 
Figure 22:  Efficient Country Allocation ............................................................................ 74 
 



 

List of tables 

Table 1: Summary of CAPM research adapted from Spremann (2008, p.316) ............. 22 
Table 2: The Five Principles of Positivism adapted from Bryman & Bell (2007, p.16.) .. 35 
Table 3: Changes in country allocations ...................................................................... 47 
Table 4: Changes in supersector allocations ................................................................ 49 
Table 5: Univariate Analysis of the World Market ......................................................... 51 
Table 6: Descriptive Supersector Analysis - April 2011 ................................................ 52 
Table 7: Descriptive Supersector Analysis - November 2010 ....................................... 54 
Table 8: Changes in Supersector Betas ....................................................................... 54 
Table 9: Country dependency on Supersectors ........................................................... 57 
Table 10: Descriptive Country Analysis - April 2011 ....................................................... 58 
Table 11: Descriptive Country Analysis - November 2010 ............................................. 60 
Table 12: Changes in Country betas .............................................................................. 61 
Table 13: Return Portfolio vs. Global Market.................................................................. 65 
Table 14: Beta Portfolio vs. Global Market ..................................................................... 68 
Table 15: Beta/Return Portfolio vs. Global Market ......................................................... 70 
 



 

Abstract 

Purpose 

The most widely used but also extensively debated method for pricing 
security return is the capital asset pricing model (CAPM). In combination 
with Markowitz’s (1959) statement on the reduction of unsystematic risk 
through diversification, this dissertation focuses on the development of a 
risk-return efficient equity allocation. 

Design/methodology/approach 

A quantitative research design is used which deductively employs the 
market index model and other grand theories as the foundation within 
the research process. A repeated cross-sectional analysis of the Global 
Stock Market is used to increase the validity and reliability of the findings 
to answer the research questions. The philosophies behind this ap-
proach are those of a functionalist, positivist and objectivist. The secon-
dary data prohibits from biases connected with its sampling. 

Findings 

First of all, the study found proof that noticeable differences exist be-
tween countries and supersectors in regards to the beta-return relation-
ship. Secondly, the analysis of the data allows for a risk-return efficient 
equity allocation. Thirdly, the predictability of future single stock perform-
ance was weak and stock picking or market timing cannot be supported 
by the implemented beta-return ratio. 

Research Limitations 

Even though the proxy is comprehensive it cannot be regarded as per-
fect because emerging economies are missing. Also, the statistical sig-
nificance is limited due to the nature of the cross-sectional approach. 



XIV Abstract 

Finally, the validation of the findings is critical as the research about in-
ternational and cross-sector stock market behaviour is scarce.  

Practical Implications 

The results of this work enable institutional and large private investors to 
optimise their stock portfolios through a beta-risk efficient diversification 
across sectors and countries. 

Originality/value 

This dissertation analyses one of the most comprehensive data sets 
available. Furthermore, it investigates more countries and industry sec-
tors than all of the literature found on this topic. 

 



 

Chapter 1: Introduction 

1.1 Chapter Introduction 

This chapter delves into the background of this area of interest by giving 
a brief review. The reasons for conducting this research are explained 
and the goal of this work is stated, including the formulation of the re-
search questions. Finally, the structure of this study is placed at the dis-
posal. 

1.2 Background and Problem Foundation 

“There is no such thing as a free lunch” (Milton Friedman) 

This quote was popularised by the same-titled book of the Sveriges 
Riksbank Prize in Economic Sciences in Memory of Alfred Nobel (hence-
forth: Nobel Prize) laureate Friedman (1975) who is best known for his 
contributions to price and monetary theory. This statement reflects the 
economic key concept of opportunity costs. Mankiw (2011) argues that 
when one likes to get one special thing, usually one must give up an-
other. Regarding a portfolio the opportunity cost of higher returns is a 
higher risk exposure. Markowitz (1959), who was strongly influenced by 
his PhD-supervisor Friedman, states in his pioneering monograph about 
investment diversification: 

“A good portfolio is more than a long list of good stocks and bonds. It is a balanced 
whole, providing the investor with protections and opportunities with respect to a 
wide range of contingencies. The investor should build toward an integrated portfo-
lio which best suits his needs.” (Markowitz 1959, p.3). 

The reasons a portfolio should be well-diversified have not become less 
important in recent years as the widely discussed study of Brinson et al. 
(1991) demonstrates. The researchers give evidence that the asset allo-
cation is the most important factor for a long-term investment success 
and should be chosen over stock picking and market timing. This has 
been supported by the findings of Ibbotson & Kaplan (2000). While this 

M. Vollmer, A Beta-return Effi cient Portfolio Optimisation Following the CAPM, BestMasters,
DOI 10.1007/978-3-658-06634-5_1, © Springer Fachmedien Wiesbaden 2015



2 Chapter 1:   Introduction 

kind of research focused on the whole investment portfolio including 
various asset classes, this dissertation concentrates on equity portfolios. 

Based on the findings of Sharpe (1964), who created the Capital Asset 
Pricing Model (CAPM) for which he gained the Nobel Prize, the outcome 
of this study supports institutional and wealthy private investors to opti-
mise their stock portfolios. Furthermore, the conducted research broad-
ens the knowledge of academics and students on international stock 
markets.  

The diversification across countries and sectors will be of special interest 
to reduce the unsystematic risk, because asset classes, countries and 
especially sectors show specific differences in their behaviour of risk and 
return. 

The major hindrance to optimisation is the systematic risk of stocks. 
Sharpe (1964) recognised that a single factor can explain the cross-
sectional differences of stock return – Beta, the covariance of the stock 
and the market return. This theory has been a hot subject to numerous 
studies which tested its empirical validity. If the theory holds true it 
should be possible to construct a risk-return efficient portfolio which inte-
grates the reduction of systematic and unsystematic risk. While the un-
systematic risk should be eliminated by diversification, the systematic 
risk should be reducible by the use of the beta-return ratio, a measure 
implemented within this work. 

1.3 Aims and Objectives 

The overall aim of the research is to construct a portfolio that earns a 
higher return and simultaneously comprises a lower systematic risk than 
the (global) market portfolio. Furthermore, the investigation uncovers 
imbalances between different economies and sectors in regard to in-
vestment advantageousness. This requires an examination of the global 
equity market to answer the following research questions: 



1.4   Structure 3 

RQ 1:  Is it possible to determine differences among the interna-
tional stock markets regarding the beta-return relationship? 

RQ 2:  Do industry-sector-specific differences exist with regard to 
the beta-return relationship? 

RQ 3:  What are the implications for an effective and efficient eq-
uity asset allocation? 

RQ 4:  Is it effective to build a future oriented investment strategy 
upon an ex-post data/return analysis? 

1.4 Structure 

Following the introductory part, the key findings and results of previous 
studies build on or driven from grand fundamental theories on the stud-
ied topic are presented and critically evaluated within the literature re-
view. In chapter 3, the methodology used for this study is illustrated, 
including the approach, strategies, and methods. Chapter 4 presents the 
data analysis and the discussion on the findings. Finally, Chapter 5 pro-
vides the conclusions of the research conducted, its limitations and an 
outlook. Figure 1 illustrates the process and structure of this dissertation. 



4 Chapter 1:   Introduction 

 
Figure 1: Disposition of the dissertation 



 

Chapter 2: Literature Review 

2.1 Chapter Introduction 

This chapter illustrates the theoretical framework of this dissertation in 
four major sections: Firstly grand fundamental theories on the cross-
section of stock returns are discussed. Secondly deductive academic 
studies are critically reviewed. Thirdly, recent developments and findings 
are examined, focussing on international and sector specific aspects of 
the risk-return relationship. In the fourth section, gaps within the literature 
are outlined to support the importance of this dissertation. 

2.2 Fundamental Theory 

This work builds on different theories and important areas of study. As 
the existence of efficient markets is a basic assumption for asset-
pricing models in general its analysis is conducted. Then, the importance 
of diversification and stock-picking is illustrated by having a close look at 
the modern portfolio theory. This is followed by a critical review of the 
CAPM which is deduced from the aforementioned theories in order to 
allocate the best securities within a portfolio. This will include the area of 
Behavioural Finance which tries to explain market anomalies. Further-
more, alternative asset-pricing theories which have been developed by 
the opponents of the CAPM are highlighted. Finally, international and 
sector specific research is presented in the section on recent develop-
ment. 

2.2.1 Efficient Markets  

Market efficiency is the basic assumption for asset pricing models. 
Cohen et al. (2009) proved that a joint hypothesis between the CAPM 
and market efficiency approximates the pricing of stocks well at price 
level for both growth and value securities. Therefore, this dissertation 
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discusses the development and recent findings about the most important 
theories, the Random walk hypothesis and efficient-market hypothe-
sis. 

2.2.1.1 Random Walk Hypothesis (RWH) 

The RWH finds its origin in the early works of Bachelier (1900).Extended 
and translated into English by Cootner (1964) this theory submits that 
stocks at the end of a certain time period largely show future prices. 
These seem to be generated by a random process and show independ-
ent (Gaussian or normal standard) distributions. Other chartist theories 
however share the common assumption that history repeats itself and 
therefore historical stock price behaviours can be used to predict a 
share’s price (Fama 1965). 

Bachelier (1900) and later Osborne (1959) inductively transferred bo-
tanic observations like the Brownian motion to build a mathematical 
model to explain price fluctuations on the stock market. Even though 
both tried to justify this theory empirically, they felt short as they only 
used cross-sectional data. Moore (1962), analysing only eight shares 
from the U.S. Stock market (NYSE), and Kendall (1953), examining 19 
British industrial indices, deductively proved that successive stock prices 
cannot be predicted by adjusting historical prices. They observed an 
approximately normal distribution; however they acknowledged that most 
of the distributions were leptokurtic which weakens their findings. To 
provide more reliable facts, Fama (1965) analysed the whole Dow-Jones 
Industrial Average index (30 stocks). He was also able to explain the “fat 
tails” within his sample by using the findings of Mandelbrot (1963), who 
states that distributions show a stable Paretian (Levy 1925) shape with 
characteristic exponents smaller than 2. 

The efficiency of information also plays a major role within this research 
area. If any information is distributed or accessible to/from each investor 
there would not be any fluctuation or variation in stock prices. Only when 
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new information is created the market reacts (Fama 1965). If the market 
(buyers and sellers) knows about a company`s future, this would already 
be reflected in the current stock price (Samuelson 1965). As information 
is processed in different ways and there is existing disagreement about a 
company’s intrinsic value stock prices fluctuate randomly. Fama (1965) 
calls it the market’s “noise” and forms a fundament for short-term behav-
ioural models like the one of Barberis et al. (1998). According to Fama 
(1998) this does not contradict the long-term market efficiency but under-
lines its power. One of the best established investment strategies, the 
long-term focussed buy and hold approach, is based on this idea. It is 
used to create an optimised portfolio according to the major aim of this 
dissertation.  

Even though there is strong evidence provided by several renowned 
academics supporting the market efficiency of the RWH (Jensen 1978), 
Lo & MacKinlay (1988) rejected it with their quantitative analysis of 625 
US stocks during a 1,216-week time period by applying a variance-ratio 
test. However, by increasing the observation interval from one to four 
weeks they were not able to reject the hypothesis. These findings raise 
the question if information is not incorporated fast enough or if there is 
too little information on small firms available to the market. 

To summarise, a rapid incorporation of information leads to market effi-
ciency where price changes are independent. These findings play a ma-
jor role to create the different “levels” of market efficiency which are dis-
cussed in the following subsection. 

2.2.1.2 Efficient-Market Hypothesis (EMH) 

As Jensen (1978) states in his symposium the EMH has become an 
accepted fact within the financial literature. The major contribution of this 
hypothesis can be described as follows: 

“It is not possible to make economic profits in an efficient market by trading on the 
basis on an information set θt which is already given in the moment of trading.” 
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The definition of the information set is the reason for different versions of 
the EMH: weak, semi-strong and strong. They were first mentioned by 
Roberts (1967) and have been tested and reviewed widely by various 
academics since (Jensen 1978, Dimson & Mussavian 1998, Fama 1998, 
Sewell 2011). The typology is defined as follows (Fama 1970, LeRoy 
1989, Spremann 2008): 

The information set in the weak form includes all historical stock prices 
at the time of the appraisal, public or private information is excluded. As 
this is given for all markets this form is not under consideration within the 
literature. 

In the semi-strong set contains besides the historical prices all publicly 
available information (e.g.  annual reports). Private information is ex-
cluded from this set. 

A strong form of efficiency exists if the set comprises historical prices, 
public information and private knowledge (e.g. inside information). 

The model of a strong form of market efficiency has generally been re-
jected and only used “…as a benchmark against which the importance of 
deviations from market efficiency can be judged” (Fama 1970, p.414). It 
has been pointed out by the early example of market making specialists 
at the New York Stock Exchange. Niederhoffer & Osborne (1966) proved 
that “insiders” with private knowledge (positions within the order book) 
are able to gain excessive returns in more than 80% of the undertaken 
transactions. This contradicts the core idea of a strong-form-effcient 
market where all information is given and accessible to all investors. 
However Rozeff & Zaman (1988) provide the scarce counter evidence. 
They proved in their quantitative study of 679 outsiders and 722 corpo-
rate insiders that corporate insiders could not gain excessive returns any 
different to outsiders. 

Regarding the semi-strong form, Fama (1970) states that there is no 
relevant counter-evidence to reject this hypothesis. This implies that 
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stock prices fully reflect all available information after having them rapidly 
incorporated and consequently lead to an efficient adjustment. The 
quantitative “event” study of Fama et al. (1969), using data from the 
NYSE of 940 stock splits (collected by the CRSP), proves that after the 
announcement of stock splits (public information) abnormal returns can-
not be gained. After a prompt price adjustment at the moment of the 
announcement (new information) there will not be any further trends and 
the prices will fluctuate randomly. This confirms the semi-strong hy-
pothesis. 

In conclusion, the semi-strong form is the generally accepted pattern of 
thought, if the meaning of “publicly available” is accurately defined (Jen-
sen 1978). In non-collegiate surroundings this form represents the basic 
understanding of an efficient market. As possible contradictions to mar-
ket efficiency have been proven false and explained by scientists, re-
search became as popular as Behavioural Finance and will which will be 
discussed later. 

2.2.2 Modern Portfolio Theory (MPT) 

With his pioneering work Markowitz (1952, 1956, 1959) laid the founda-
tion for MPT, for which he was lauded with the Nobel Prize in 1990. His 
theory is the conceptual framework for portfolio management methods 
used by practitioners. It is also the groundwork for evolutionary theories 
of renowned academics including the Single-Index-Model (Sharpe 1963), 
the Capital Asset Pricing Model (Sharpe 1964, Lintner 1965, Mossin, 
1966), and the Arbitrage Pricing Theory (Ross 1976). 

Markowitz (1952) explains that the biggest challenge for an investor is to 
find the perfect combination of stocks (“risky assets”) in regards to ex-
pected return and variance of return; in other words an efficient portfolio 
in terms of yield and risk. 
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2.2.2.1 Efficient Frontier 

A basic assumption for the perfect combination of stocks is that the port-
folio with the highest return is not automatically the portfolio with the 
lowest risk (variance). This idea assumes that either the expected return 
of a portfolio increases when the investor is willing to take additional risk 
or a risk-averse investor is able to reduce the variance in exchange to a 
lower expected return. Markowitz (1952) defines this connection as the 
E-V rule (Expected return – Variance of returns). This enables an inves-
tor to calculate an infinite number of portfolios allocated out of the world’s 
stock portfolio. As a consequence, this approach also provides a daz-
zling array in terms of risk and return. Figure 2 highlights that the most 
efficient portfolios lay on the grey semicircle (“Efficient Frontier”) which 
are “…those with minimum V for given E or more and maximum E for 
given V or less…” (Markowitz 1952, p.82). 
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Figure 1:  Attainable vs. Efficient Combinations of Risky Assets (adapted from: Roy 1952, 

435; Markowitz 1952, p.82; Markowitz 1956, p.111) 

Markowitz (1999) states that Roy’s article (1952) shows fewer draw-
backs than his own as Roy used the standard deviation instead of the 
variance as his measure of risk. Furthermore, he identifies the potential 
set of combinations as an envelope curve instead of a circle and antici-
pated the capital market line (CML) and the “super-efficient portfolio”, 
long before Tobin (1958) and Sharpe (1963) developed their theories. 
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2.2.2.2 Tobin Separation Theorem 

Markowitz’ assumptions (1952, 1956), in particular the use of the criteria 
expected returns and variance were justified by Tobin (1958), again a of 
the Nobel Prize laureate. The innovative thinking and core of Tobin’s 
article (Markowitz 1999) is the idea of a portfolio selection model with n 
risky assets and one risk free asset (cash). Moreover Tobin argues that 
the market portfolio might be quite inefficient even if all investors hold 
mean-variance-efficient portfolios. Markowitz (1999) concluded, that the 
idea of Tobin (1958) was pathbreaking but cautious while Sharpe (1963) 
revolutionised financial economics. How a riskless asset allows and af-
fects the creation of a “super-efficient” portfolio is illustrated in Figure 3. 

 
Figure 2:  CML, super-efficient portfolio and riskless assets (adapted from: Roy 1952, 

p.435; Tobin 1958, p.78; Sharpe 1963, p.286; Brealey & Myers 2003, p.193; 
Fama & French 2004; p.27) 

The figure comprises the four fundamental characteristics. While the 
grey area represents all feasible E-V combinations, the bold curve illus-
trates the efficient border. The capital market line (CML) starts from the 
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point on the vertical axis at the rates of return on the risk-free assets and 
tangent to the efficient frontier. RF1 represents the idea of the Sharpe 
ratio (1963) that Treasury Bills can be regarded as risk-free (standard 
deviation: 0) and the related line is the capital asset line (CAL). RF2 fol-
lows Tobin’s (1958) assumption that the return of a risk-free asset is 
zero. At the point where the lines are tangent to the efficient frontier one 
will find the super-efficient portfolio as it is the perfect combination of 
risky and risk-free assets (Fama & French 2004). 

Building on this fundamental knowledge Sharpe (1964) developed the 
security market line (SML). In contrast to the CML and CAL it does not 
measure risk and return of portfolios (asset combinations) but those of 
single assets (stocks); hence a combination within a portfolio (Fama & 
French 2004). Before, this model is described in detail, the next subsec-
tion looks at global diversification and the ideal quantity of allocated se-
curities. 

2.2.2.3 Diversification 

Markowitz’s (1952) E-V rule implies an adequate diversification which 
depends on the number of securities and on a diversification across sec-
tors and industries in order to reduce variance. In general, companies 
within the same industry usually show high covariances among them-
selves as they react “similar” to economic events which leads to a higher 
risk exposure. Consequently, an investor holds a mean-variance efficient 
portfolio when a given (individual) level of variance (risk) receives the 
highest possible expected return (Campbell et al. 1997). Or, like another 
Nobel Prize winner famously states “Don’t put all your eggs in one bas-
ket…” (Samuelson 1967, p.1). In order to reduce or even eliminate the 
unsystematic risk the equity allocation must show a perfect distribution of 
uncorrelated stocks. The only remaining risk is systematic. 

Evans & Archer (1968) conduct one of the first empirical investigations 
on the question how many stocks should be allocated in a portfolio. They 
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applied a data set of 470 stocks listed in the S&P 500 index in 1958 and 
used quantitative univariate analysis for the period 01/1958-07/1968. 
They estimated the level of systematic variation at 0.1166 for the whole 
portfolio. Further, they conclude a diversification over 10 stocks is 
enough as the relationship between the level of dispersion and the num-
ber of stocks shows a rapidly decreasing function which approximates 
asymptotically the level of systematic variation. They found proof that 
most of the unsystematic risk is eliminated after having added the eighth 
stock to a portfolio. Only big increases lead to a further reduction of risk 
which was indicated by both t- and F-tests. Even though, this result has 
been cited throughout following academic literature it also evoked dis-
cussions and gained criticism. 

Elton & Gruber (1977) criticise that Evans & Archer (1968) employed a 
simulation approach while advanced statistical models allow a better and 
analytical expression of the determination of the risk-return relationship 
for new conditions. They argued that the definition of risk was improper 
and according to their opinion “…the variation of the expected return on 
the population of stocks under consideration…” (Elton & Gruber 1977, 
p.420) would do better. They examined a data set from the NYSE and 
the American Stock Exchange and used weekly returns of two samples 
over the time period 6/1971 – 6/1974. Most of their investigations based 
on the small sample (150 stocks). They validated their findings as they 
show that the calculated the total variance of return and the expected 
portfolio variance by using a bigger sample (3,290 securities) had the 
same characteristics. Their results show a minimum total risk of 7.07 
(equally weighted population portfolio) and a maximum risk of 46.811 
(single stock portfolios). They conclude that Evans & Archer (1968) were 
right about the major decrease in risk if 10 uncorrelated stocks are allo-
cated to a portfolio (variance: 11.033) but that it is 156% higher than the 
minimum. Especially for institutional investors it is quite important to di-
versify to that point where marginal benefits just exceed marginal costs 
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(Statman 1987). For Elton & Gruber (1977), reasonable levels of distribu-
tion start with portfolios of 28 stocks (20% higher than minimum total 
risk) but they recommend allocating 110 stocks (5% above minimum risk 
level). 

Statman (1987) confirms the findings of Elton & Gruber (1977). He used 
a formula like Elton & Gruber (1977) / Markowitz (1959) and an estimate 
of the risk premium similar to Ibbotson Associates (1985). He applied an 
equally weighted version of the S&P 500 index while investigating the 
period 1926-1984. He conducted his study by differentiating between 
borrowers and lenders and using the Treasury Bill rate as proxy for the 
lending rate. They estimated an alpha of 2% which is calculated by the 
Call Money rate (< 2%) plus commissions that brokers normally charge. 
Though, Statman (1987) also concludes that borrowers need a minimum 
of 40 stocks to create a healthy diversification. 

In contrast to the above mentioned research which solely investigated 
the US stock market in terms of diversification, first evidence in regards 
to international diversification was provided by Solnik (1974). He used a 
similar approach to Evans & Archer’s (1968) but applied it to seven 
European stock markets (Belgium, France, Germany, Italy, Switzerland, 
The Netherlands, and the United Kingdom). Solnik (1974) finds that an 
American investor is well-diversified domestically if he allocates 20 
stocks. For a further decrease in unsystematic risk of 3% additional in-
vestments in 50 more stocks is needed. The remaining risk (27% for the 
U.S. market) cannot be eliminated by only investing on Wall Street. If the 
already mentioned 20 stocks are picked from international markets a 
substantial decrease (> 50%) of systematic or unique risk (above the red 
line) could be achieved which is graphed in Figure 4 (next page). 
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Figure 3:  Diversification: International (above) and inter-industrial (below); adapted from: 

Solnik 1974, p.92; Brealey et al.  2009, pp.328-329. 

Solnik (1974) calculated the undiversifiable risk of this “international” 
market at 11.7% (below the red line). Another important result is, that 
further optimisation is possible, if the international stocks are also diver-
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sified across industries, as demonstrated in Figure 4. The results have 
been and are still so important that their article was reprinted in 1995. 

Odien & Solnik (1993) reanalysed if global diversification is still beneficial 
bearing in mind that nearly 70% of the global market capitalisation is 
represented by non-U.S securities. They used volatility as a measure of 
risk. Most importantly, they were the first to take into account the correla-
tions between the single country markets and hence underline the impor-
tance to allocate uncorrelated stocks to construct a well-diversified port-
folio. Consequently this should also be considered in regards to an inter-
national or inter-industry diversification, which plays a pivotal role in this 
dissertation. Odier & Solnik (1993) picked up the idea of efficient frontier 
mentioned by Markowitz (1952) and Sharpe (1964) and found that sub-
stantial efforts are realised in regard of a really efficient portfolio, as 
shown in Figure 5 for the decade 1980 to 1990 (U.S. dollar). 

 
Figure 4:  Efficient Frontier for Stocks (Odier & Solnik 1993, p.69) 

They suggest that an international portfolio with a return equal to an 
U.S.-portfolio (13.3% annualised) shows a risk decrease of two thirds. 
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Inversely, given the risk level (16.2% p.a. for the U.S. stocks) the interna-
tional allocation (> 19%) outperformed the U.S.-portfolio (16.3%) by 
around 7% per annum. A major drawback of their study is the lacking of 
additional inter-sector diversification like in Solnik’s (1974) earlier study. 
However they conclude that 90% of the monthly variation of returns 
could be explained by the asset allocation and only 10% by stock-
picking. 

2.2.3 Capital Asset Pricing Model (CAPM) 

The major outcome of Sharpe’s (1964) theory for which he gained the 
Nobel Prize is the “securities market line” (SML) which displays the linear 
dependency between beta (systematic) risk and market return of single 
assets as it is shown in Figure 6. 

 
Figure 5:  SML (adapted from: Modigliani & Pogue 1973, p.62) 
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Based on the findings of Markowitz (1952, 1959) and Tobin (1958) the 
academics extended them to design an equilibrium model of stock prices 
under risky conditions. Sharpe (1964) was able to show that the risk 
premium is proportional to the beta. Following the review of Dimson & 
Mussavian (1998) only Sharpe was lauded with the Nobel Prize as the 
other major contributors to the contemporary body of thought died to 
early, like Mossin (1966) and Lintner (1965a,b), or did not even publish 
their work, like Treynor (1961). As the assumptions and limitations of the 
CAPM (Black et al. 1972, Sharpe 1964) are widely explained and in most 
parts equal to those of the EMH and other important theories, they could 
be recognised as valid and taken for granted even though they might not 
truly reflect the reality (Brealey & Myers 2003; Brealey et al. 2009). 

As CAPM investors are expected to hold perfectly diversified portfolios, 
the unsystematic risk is already eliminated. Consequently, the expected 
return of a security linearly correlated to its beta risk. The expected re-
turn of a single security results from the addition of the risk-free rate and 
the risk premium of the stock. The latter is calculated by the multiplica-
tion of the company’s beta with the expected market return minus the 
risk-free rate. The beta is calculated as the covariance between the rate 
of return of the single asset and the market portfolio (or a perfect proxy) 
divided by the variance of the market portfolio (Fama & French 2004; 
Sharpe 1964). As this is a correct mathematical and logical deduction 
from the assumptions of the MPT, the CAPM is consequently valid 
(Spremann 2008). The reliability however depends on the possibility of a 
deductive empirical observation of testable hypothesis (Popper 1934). In 
the case of Sharpe’s (1964) theory this was not possible until the con-
struction of the CRSP database in the late 1960s (Dimson & Mussavian 
1999). The first decisive tests of the CAPM were conducted by Black et 
al. (1972) followed by a wide range of subsequent discussions and tests 
(Spremann 2008). 
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Black et al. (1972) used a sample of 1,952 NYSE listed stocks in the 
period 01/1926 – 3/1966 for the calculation of stock returns (gathered 
from CRSP) and chose the 30-day rate on T-bills as the risk-free rate 
(gathered from Salomon Brothers & Hutzler). Out of this proxy they 
formed ten portfolios which were reallocated consistently by using an 
instrumental variable to gain efficiency and eliminate selection bias. The 
researchers conclude that the relation between beta risk and mean ex-
cess return is linear but reject the traditional form of the CAPM as the 
intercept and the slope of the cross-sectional relation varied with differ-
ent subperiods (Dimson & Mussavian 1999).  

Fama and MacBeth’s (1973) methodology was quite similar but they 
used an improved approach. Their proxy for the market portfolio is 
slightly bigger than Black et al.’s (1972) as the observation period is 
enlarged (1/1926-6/1968); however results were similar. They were nei-
ther able to reject the hypothesis that investors should consider the lin-
ear relationship between the portfolio-risk and expected return nor could 
they find any other measure of risk (besides the portfolio risk) which or-
derly affects the mean returns. However they also confirmed that the 
traditional form of Sharpe’s (1964) model shows weak statistical signifi-
cance. To strengthen statistical significance academics evolved gener-
alisations as summarised below. 

Black’s (1972) advanced model (Zero-Beta CAPM) does not allow short-
selling (borrowing) of the riskless asset. Furthermore, he replaced the 
riskless asset by a zero-beta portfolio which is per definition uncorrelated 
with the market portfolio but expected to have the same return. Such a 
portfolio can be created by the perfect allocation of stock with positive 
and negative betas balancing the beta to zero. Black’s (1972) version, 
backed by an essay of Rubinstein (1973), accounts for some evidence 
against the traditional version of Sharpe (1964) where the zero-beta 
portfolio showed a higher estimated mean return than the risk-free asset 
(Campbell et al. 1997). A second advancement was created by Brennan 
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(1971) which allows lending and short-selling but at different rates of 
interest and therefore limits the zero-beta rate to the spread. Both of 
these advancements were important as they better reflect the capital 
markets’ reality. It is obvious that the credit interest, which an investor 
earns for his secure investment, is lower than the debit risk he has to pay 
for credits. 

Merton (1969, 1971, and 1973), also a Nobel Prize laureate, extended 
the CAPM to multiple periods and gave it a continuous-time formulation 
which became the Intertemporal Capital Asset Pricing Model (ICAPM). 
Further efforts to improve the traditional Model like the static C-CAPM 
(consumption-based) by Rubinstein (1976), Lukas (1978) and Breeden 
(1979) and the non-static extension (conditional C-CAPM) were made by 
Hansen & Richard (1987). Even though the power of the first model was 
weak due to empirical evidence and testing of the conditional C-CAPM is 
difficult (Spremann 2008), the ideas encroached on the considerations of 
other fields of study like Behavioral Finance. 

Not least due to these advancements practitioners interpreted the am-
biguousness of and about the model as follows: the CAPM is not only 
theoretically correct it is also a sound paradigm from the empirical point 
of view. Even today, the evaluation of companies and specifically the 
costs of capital are regularly determined with the CAPM (Spremann 
2008). 

2.2.3.1 Roll’s Critique 

Ambiguity was the background for Roll’s (1977) categorical criticism 
towards all empirical tests of the CAPM. He mentions that even if the 
proxy of market portfolio is perfect (index with all securities of the world 
weighted by their capitalisation) it does not reflect the correct weighting 
of all investments of all people (Spremann 2008). Roll (1977) argues that 
the rejection and the empirical validation of the CAPM can therefore 
generate no perception at all. The most crucial mistake is made, if a 
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false index is used as a proxy which misleads to a validation of the 
CAPM. This happens in two out of three situations of inconsistencies 
within tests as outlined in Table 1. 

Table 1:  Summary of CAPM research adapted from Spremann (2008, p.316) 

 

According to Spremann (2008) researchers argued that Roll’s critique is 
generally correct and that the influence of real estate and human capital 
is of great importance to the decisions of private investors but not such 
much for institutional investors. The major aim of subsequent studies 
and tests was to find out if those institutionals behave like rational inves-
tors in regards to the MPT. They tried to mitigate the problems detected 
in situation 1 by using perfect indices and to improve the power of their 
tests. This led to the detection of anomalies which stand in contrast to 
the CAPM. As Schwert (2003) states, most of the anomalies are not 
facts but temporary phenomena. According to Black (1993) they gener-
ally disappear soon after their manifestation. However, an anomaly may 
survive if it is combined with an additional risk which is not captured by 
the beta and the CAPM. 
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Fama and French’s issued in their article (1992) about the anomalies of 
size and book-to-market equity a statement which opened the discussion 
on whether asset-pricing might be irrational. From here science 
branched in two directions (Spremann 2008). The first one builds on the 
traditional theory, that the CAPM is not wrong but it was weak for some 
periods (Black 1993, Spremann 2008). As a result the rational investors 
do not follow the MPT precisely and the traditional single-factor model of 
Sharpe (1964) has been widened to multi-factor models which dramati-
cally improved its reliability of the correlation between risk and return. 
The second direction leads to the area of Behavioural Finance where the 
investor is not completely rational. The anomalies and their coherence 
with behaviouristic approaches are discussed in the next chapter. 

2.2.3.2 Anomalies & Behavioral Finance 

Fama (1998), an advocate of the EMH, states that most anomalies are 
not able to dismiss the idea of market efficiency. Nevertheless, he con-
firms that some anomaly findings passed robustness tests. Most of the 
anomalies seem to be fragile and disappear when they are measure in 
another way. As he expected, further studies in this area were conse-
quently undertaken and therefore missing out this kind of research would 
be an unforgiveable sacrilege. 

Shiller (2003) seized this suggestion in his extensive survey and con-
cludes that Fama’s (1964) criticism was weak. Even though the theory of 
market efficiency pictures an ideal world it is not able to describe real 
markets whereas exponents of the behavioural finance movement do 
explain the origins of “anomalies” like speculative bubbles, booms, or 
crashes. 

Kahneman & Tversky’s “Prospect Theory” (1979), for which Kahneman 
received the Nobel Prize, proposes, contrary to the then accepted opin-
ion of the strict “rational choice model” (Homo oeconomicus) a frame-
work in which rationality was replaced by findings on judgement heuris-
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tics and cognitive biases (Tversky & Kahneman 1974). Based on this 
theory, Behavioral Finance contributes to a far-ranging improvement in 
the understanding of the participants and their decisions, affecting prices 
and returns as summarised by Baltussen (2008) in his Ph.D.-thesis. He 
concluded that a better understanding of market behaviour can be 
achieved by applying the findings of psychological and sociological sci-
ences. In order to emphasize the major drawbacks of the EMH and the 
CAPM, the best-known and painstakingly investigated examples of be-
havioural patterns (Shiller 2003), known as the “effects” of momentum 
and long-time reversal will now be discussed. 

2.2.3.3 Long-time Reversal Effect 

DeBondt & Thaler (1985), using a data sample of CRSP ranging over a 
period of 56 years (1926-1982), observed, that “winners” (stocks in top 
decile over three years regarding their return) were prone to demonstrate 
negative accrued returns in the subsequent three years while “losers” 
(stocks in the bottom decile) behave vice versa. Picking up the findings 
of Kahneman et al. (1982) that an average investor overweights latest 
news events and undervalues previous information, their empirical re-
sults from analysing NYSE common stocks, showss that former “losers” 
outperformed the market by 19.6% on average while former “winners” 
underperformed by 5% (Δ = 24.6%). They also proved Graham (1959) 
right with his thesis that an undervaluation needs 1.5 to 2.5 years before 
it recovers. A third important outcome was that the loser portfolios have 
significantly lower betas in average than the winners which makes them 
simultaneously less risky and more profitable. 

Further evidence was given by Vermaelen & Verstringe (1986) for the 
Belgian market; they recovered the same reversal effect operating with a 
similar methodology. De Bondt & Thaler (1987) reinforced their assertion 
in their follow-up paper. Lakonishok et al. (1994) empirically analysed a 
broad universe (all NYSE & AMEX stocks) within a 28 years period, us-
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ing enhanced data sources regarding firm size information to mitigate 
survivorship and selection bias. Further they picked up on the criticism of 
Chan (1986, 1987) about the reversal effect deriving from changes in 
beta-risk and on the assumptions of Keim (1983) and Reinganum (1983) 
that it is primarily a size effect which was uncovered by Banz (1981). The 
latter one is eliminated by trading or by the possibility that in previous 
studies survivorship bias (e.g. data snooping) did the trick for similar 
results (Malkiel 2003, Schwert 2003); it therefore will not be discussed 
furthermore. However, the long-term reversal effect endured and as in 
subsequent periods prices fluctuate randomly this anomaly does not 
imply market inefficiency as Fluck et al. (1997) prove within their simula-
tion. Even after the bust of the dot.com bubble in March 2000, Youssef 
et al. (2010) give evidence that this contrarian effect still exists. In sum-
mary, building trading models upon the long-term reversal effect does 
not stand in contrast to the CAPM (Spremann 2008). 

2.2.3.4 Momentum Effect 

Campbell et al. (1997) as well as Kent & Titman (1997) suggest that 
stock prices tend to follow the same direction for six to 12 months before 
they reverse themselves. This section will deal with the findings of 
Jegadeesh & Titman (1993), generally known by the colloquial Wall 
Street adage “the trend is your friend” (Spremann 2008, p.320). By hav-
ing analysed NYSE and AMEX stocks (CRSP data) over a time period of 
35 years (1965-1989) the researchers found that portfolios based on 
relative strength trading strategies (sell losers - buy winners) show aver-
age excess returns of more than 12%, once those stocks which recorded 
the best performance over the past six months are bought and held for 
the subsequent half-year period. Already Levy (1967) suggests that 
strategies based on past relative strength will outperform the market and 
some institutional investors followed his approach like mutual funds 
(Grinblatt & Titman 1989). 
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2.2.3.5 Value and B/M-stocks vs. Glamour Stocks 

In contrast to the effects above which are associated with irrational be-
haviours of investors, Fama & French (1992) question the rationality 
topic but prove the relation between beta and average return to be weak 
during the 1941-1990 period. This is contradictory to their investigation in 
1973 (time period 1/1926-6/1968) of all NYSE listed stocks (max: 1,261 
securities; database: CRSP) where they supported the implications of 
Sharpe’s two-parameter model. In the recent test, Fama & French (1992) 
state that the average return shows only a weak positive relation to their 
betas when analysing an extended data sample from 6/1963 to 
12/1990,and using a well-thought-out test approach (Spremann 2008). 
They analysed the CRSP-data (returns), covering all stocks (excluding 
financial firms) from the NYSE, AMEX and after 1973 also from the 
NASDAQ and merged COMPUSTAT-data (income statement and bal-
ance sheet). Similar to Fama & MacBeth (1973) they used the cross-
sectional regression approach for their asset-pricing tests. Fama & 
French (1992) proved that the traditional CAPM does not show the de-
manded linearity of beta and risk premium (return) and that the (big) 
institutional price- and market-dominating investors adhere to the MPT 
(situation 3). They concluded in this outstanding article (best in “The 
Journal of Finance” in 1992 – Smith-Breeden Prize) that the two vari-
ables of size and book-to-market equity can describe the cross-section 
of stock returns better than beta but it is not possible to predict expected 
returns, especially for book-to-market-equity. In the next sections alter-
native models of asset pricing will be mentioned which take account for 
different risks. 

2.2.4 Arbitrage Pricing Theory (APT) 

While the CAPM analyses how investors arrange efficient portfolios the 
Ross’ APT (1976) assumes that a stock’s return depends on two sources 
of risk, macroeconomic “factors” and “noise” (unique events which affect 
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only a certain company). The theory does not define those factors in 
detail and so the model could be used to include different factors like the 
oil price, interest rates or the return of the market portfolio (Brealey & 
Myers 2003). The APT unerringly derives from Markowitz’s (1952) MPT 
as Ross (1976) states that noise terms become negligible through diver-
sification and are ignored when making an investment. Owning a per-
fectly diversified portfolio the respected risk premium is only affected by 
pervasive macroeconomic risk (“factors”). Hence, the APT has two 
things in common with the CAPM. First, unique risk is diversifiable and 
does not play any role in investment decisions. Second, macroeconomic 
influences represent certain stock portfolios which are subject to a gen-
eral factor. If each of these portfolios show an expected risk premium 
proportional to the portfolio’s market risk, only then the CAPM and the 
APT will lead to the same outcome. A major advantage of this model is 
that the market portfolio may be one of the “factors” but it does not nec-
essarily has to be (Huberman & Wang 2005). The major drawback is that 
factors are not specified in contrast to the CAPM which combines all 
macroeconomic risks in one single factor. 

The academics disagree on how many and which factors influence stock 
prices (Brealey & Myers 2003). Some, like Elton et al. (1994) identified 
six factors including market return as the other five factors (Yield spread, 
Interest rate, Exchange rate, Real GNP, Inflation) are not able to explain 
all of influences on cash flows or discount rates. Others, like Roll & Ross 
(1980), found three to four factors would be enough after having investi-
gated 1,260 American (New York and American Stock Exchanges) 
stocks during the 1962-1972 period (CRSP data). A third group gives 
evidence that the number of factors increases with the number of evalu-
ated stocks. Dhrymes et al. 1984 conclude in their empirical examina-
tion, using a slightly adjusted version of Roll & Ross’ (1980) data sample, 
that only two factors are enough if 15 stocks are evaluated while nine 
factors are needed for ninety stocks. This indecisive evidence lead to the 
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result that the model has not been adapted by many investors. Further-
more, according to Brealey et al. (2009), the complicated use of the APT 
drives most institutionals to use the CAPM or a static multi-factor model 
like Fama and French’s (1993) as discussed next. 

2.2.5 Three-factor model (Fama & French) 

Fama & French (1993, 1995) build their “three-factor model” on the find-
ings of their 1992 article. In addition to the CAPM and in contrast to Roll 
(1976) they used three static factors: market, size and book-to-market 
and therefore considered the anomalies. While the market factor ex-
plains the outperforming stocks in regards to T-Bills, the other factors 
explain the different returns of stocks. According to Brealey & Myers 
(2003) the application of the three-factor model is exactly the same as 
using the APT to estimate the expected returns. Consequently the sensi-
tivity of the different industry groups has to be estimated, because com-
panies of the same industry face the same risks. Some stocks are more 
sensitive to fluctuations in the returns on the three factors than others but 
they can be grouped into sectors (Fama & French 1997).  

A number of academics examined different markets to test whether the 
three-factor model outperformed the CAPM. The results were ambiguous 
as some confirmed the findings of Fama and French (1993) whereas 
others preferred the CAPM. The supporters Connor & Sehgal (2001) and 
in parts Nartea et al. (2009) examined single developing stock markets 
(Connor & Sehgal 2001: India; Nartea et al. 2009: New Zealand) which 
therefore might be seen as a weak proxy for the market portfolio. Connor 
& Sehgal (2001) examined 364 companies from CRISIL-500 index (con-
structed along the lines of the S&P 500) while the whole market con-
sisted of over 8,000 listed companies (90% are thinly traded) at that 
point of time. They gathered share data for the 6/1989-3/1999 period 
from Capital Market Line, a trustworthy database used by Indian practi-
tioners and researchers. The risk-free yield was defined by the 91-day 
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Treasury Bills which can only be seen as a good proxy for the period 
1993-1999 as it the yield was fixed before through governmental regula-
tions. Connor & Sehgal (2001) therefore confirmed the factors of size 
and market but reject the book-to-market equity factor for the Indian 
market. 

In summary, it could be stated that multi-factor models provide an inter-
esting alternative to the CAPM but as its usefulness is not fully known 
until new unbiased data is available to provide a true performance check, 
practitioners will adhere on the traditional models building on the CAPM 
(Campbell et al. 1997). 

2.3 Recent Developments 

Recently, two major developments can be observed. First, there has 
been interesting changes regarding market efficiency caused by increas-
ing share turnovers, the so-called high-frequency traders and the effects 
of the work of financial analysts and Investor Relations departments. 
Second, the beginning of international cross-industry investigations pre-
sents new interesting insights regarding the validity of the CAPM. 

2.3.1 Three-factor model (Fama & French) 

Recently, Chordia et al. (2011) suggest by using variance ratio tests on 
Trade & Quote (TAQ) data of NYSE listed stocks in the 1993-2008 pe-
riod (CRSP database), that intraday volatility decreased and therefore, 
stock prices behave more closely to the random walk. This is foremost 
driven by an increased trading frequency and smaller trade sizes which 
result from lowered transaction costs and the widespread use of quanti-
tative trading strategies as the researchers explain their findings. As it 
was the second investigation of this kind, this study validated the findings 
of Chordia et al. (2008) where they also stated, that changes in market 
efficiency in the direction of the strong form exist, even though that these 
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changes are driven by stock price information and not corporate-
communicated information. 

These findings are supported by the large sample study of Chung & 
Hrazdil (2010) who analysed 4,222 NYSE stocks during a 10-year period 
(1993-2002). By using multiple regressions they found that the increased 
market efficiency is driven by higher turnovers (through arbitrage activi-
ties) and the more effective incorporation of new information into the 
stock prices.  

2.3.2 Investor Relations and Financial Analysts 

Although a trend exists in the direction towards a strong-efficient market, 
this is currently not the case yet for most of the international stock mar-
kets (Popović 2004). The existence of the strong form would eliminate 
the raison d’être of financial (share) analysts and investor relation activi-
ties. On the contrary activities like “delegated monitoring” still help to 
increase the market’s efficiency (Popović 2004) by providing with valua-
tion relevant information (Pietzsch 2004). 

2.3.3 International Aspects 

As in subsequent studies Fama & French’s (1992) approach was defined 
as unconditional and criticised for its inherent joint hypothesis (e.g. Pet-
tengill et al. 1995, Elsas et al. 2003). Hence, Pettengill et al. (1995) and 
other opponents of Fama & French’s approach created a conditional 
beta test (CBT) which has been used in most studies since the mid-
1990s, because it allowed a separate and independent testing of the 
CAPM. Within these studies, where different stock markets were exam-
ined a significant relationship between beta risk and return could be testi-
fied (Pettengill et al. (US: 1995), Isakov (Switzerland: 1999), Fraser et al. 
(UK: 2003), Elsas et al. (Germany: 2003) and Ho et al. (Hong Kong: 
2006)). 
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Most of the deductive studies were limited to single stock markets and 
did not use the global market. Even though they contributed substantially 
to the contemporary body of thought, this might be the wrong proxy for 
the market portfolio. For example a huge number of studies support the 
CAPM in general, but big differences can be recognised regarding the 
significance of the positive relationship (Freeman & Guermat 2006) 
which derive from special characteristics of each single stock market. 
This drawback might be wiped out by an international investigation. 
Fletcher (2000) and Tang & Shum (2003) who both used the CBT ap-
proach examined the risk-return relation of different countries simultane-
ously (Fletcher: 18 in USD; Tang & Shum: 13 in domestic currencies) 
against the World Market (Fletcher: MSCI World Index; Tang & Shum: 
MSCI World Index plus an equally weighted World Index) by using data 
of the major indices instead of single stocks. Both studies show countries 
in which an investment is more profitable than an investment in the 
World Market itself. 

2.3.4 Sector Specifics 

The research regarding sector specifics is scarce. Only the quantitative 
study of Mergner & Bulla (2008) gives valid international evidence that 
huge differences between sectors exist (beta: Food & Beverages 0.65 
vs. Technology 1.49; excess return per week: Automobiles & Parts: 
0.02%; Healthcare: 0.17%). Furthermore, their research proxy is quite 
near to reality as they use a pan-european sample of 600 stocks and 18 
supersectors. This is one of the largest samples in recent literature. 

2.4 Gaps in knowledge and literature 

As it becomes obvious international and intersectoral research is still in 
its infancy. Even though first moves are made, as mentioned in last two 
sections, there is hardly any evidence about emerging and developing 
markets. Furthermore, the interaction of markets analogue to their com-
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parative advantages has to be further illuminated as they are strongly 
connected to sector-specifics. Furthermore, by the use of more compre-
hensive data a reassessment of the preferability of the various asset-
pricing models could be conducted. 

 
 



 

Chapter 3: Research Methodology 

3.1 Chapter Introduction 

Within this chapter the scientific approach of this dissertation is dis-
cussed. The processes and methods are described to obtain valid and 
reliable results from the undertaken studies as presented in Chapter 4. 
This practical method is supported by descriptive statistics to analyse the 
data.  

3.2 Preconceptions 

Fundamental knowledge about the EMH, the MPT, the CAPM and the 
aforementioned stock market anomalies was gathered from finance 
courses at Bachelor’s and Master’s level. In addition, the author looks 
back on a profound professional stock market experience as he is a bro-
ker and asset manager at the Stuttgart Stock Exchange; hence, the 
knowledge is not only theoretical. Having been tasked with the recon-
struction of the equity portfolio based on actual and accepted knowledge 
this work follows a scientific approach which is not affected by the au-
thor’s own preconceptions. Therefore a quantitative research strategy is 
followed throughout this dissertation to rely on hard, objective evidence. 

Even though the drawbacks of the EMH, MPT and CAPM theories have 
been widely discussed within courses and academic literature, the inter-
est to undertake wide-ranging research studies on the cross-section of 
stock returns raised due to criticism based on weak proxies for the global 
stock market. This gives a deep insight on whether the CAPM is still able 
to explain the cross-section of stock return or if it is dead. Before the 
scientific approach of this work is explained in detail, a close look is 
given how relevant literature was found and why the author is able to 
guarantee the highest quality standard of the reviewed articles. This is of 
vast importance in order to approach this controversy topic adequately. 

M. Vollmer, A Beta-return Effi cient Portfolio Optimisation Following the CAPM, BestMasters,
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3.3 Literature Search 

Relevant literature could be gathered from the classic catalogue of the 
Edinburgh Napier University libraries for fundamental textbooks and the 
online databases of e-journals and articles which are provided by NU-
INlink. Especially, the latter source provides a huge amount of peer-
reviewed academic articles summarised by established databases like 
ScienceDirect (Elsevier), JSTOR Business, Wiley Online Library and 
Emerald Journals. To find relevant articles the search functions of these 
databases were used to look for keywords, phrases and authors. Fur-
thermore, the references and quotations of the articles where used to 
find additional relevant literature to widen the knowledge about the theo-
ries and the critiques. All articles were subject to a quality test conducted 
by the help of the Academic Journal Quality Guide provided by the ABS 
(Association of Business Schools). Most of the journals referenced in this 
work are graded with 4 by the ABS Guide which means they publish the 
most original and best executed research. More than a third of the refer-
enced articles derive from journals with a 4* grade, the so-called World 
Elite Journals or superscripts. Some regions of the world’s stock market 
have so far not been investigated deeply, hence literature is only little, 
mostly regional and not up to such a high standard but never below a 
level of 3 which is still remarkable. 

3.4 Research Philosophy and Scientific Approach 

Bettner et al. (1994) state the following threads to reviewed theories in 
finance: ontology, epistemology, human nature, and methodology. Ac-
cording to Ardalan (2003) most of the finance researchers are functional-
ists and therefore it is an appropriate paradigm when positivistic methods 
are used to empirically test the validty of asset-pricing models. By apply-
ing such approach (Bryman & Bell 2007), this dissertation observes the 
World Stock market and verifies and tests the research questions which 
derive from the theory build up on the empiricism of Sharpe (1964). An 
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extensive analysis is provided following a quantitative strategy. More-
over, it is tested by a two-step cross- sectional analysis if and how the 
current economic crisis in Japan which followed the ecological disasters 
shows influences on the allocation and the validity of the theories. 

3.4.1 Positivism vs. Interpretivism 

To describe what kind of knowledge can be regarded as valid, true and 
acceptable epistemology offers an appropriate concept originally found 
in natural sciences. The two major perspectives of epistemology are 
interpretivism and positivism. 

This dissertation uses the positivistic view. An advocate of positivism 
applies methods from natural sciences to social reality and far beyond. 
Even though a number of authors are unsure about the constituent ele-
ments, Bryman & Bell (2007) describe five widely accepted principles 
which entail positivism, as presented and described in the table below. 

Table 2:  The Five Principles of Positivism adapted from Bryman & Bell (2007, p.16.) 
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In contrast to positivism the other epistemological view is interpretivism 
and subsumes the critique of writers who questioned whether the scien-
tific model can be successful applied to social science. While positivists 
try to explain human behaviour the focus of interpretivism lays on the 
understanding and interpretation of human actions (Weber 1947; Bry-
man & Bell 2007). This does not seem to be appropriate for research 
undertaken in finance as even in the field of Behavioural Finance mostly 
positivistic viewpoints are chosen and most of the academics explain 
human behaviour.  

3.4.2 Objectivism vs. Constructivism 

According to Bryman & Bell (2007) one can differentiate between two 
ontological positions: objectivism and constructivism. The best way to 
illustrate the difference of these positions is to look at organisation (tan-
gible object) and culture. 

From the viewpoint of an objectivist an organisation comes with rules, 
procedures, mission statements and a hierarchy and is independent from 
social actors and cannot be influenced by them. Furthermore, the or-
ganisation itself exerts pressure on its members so that they follow the 
given rules and procedures. This can easily be transferred to culture. To 
function as a full member they have to adopt and internalise widely 
shared beliefs, roles and customs to be able to socialise themselves 
(Bryman & Bell 2007). This being the case social entities can be re-
garded as objective entities with a reality external to social actors. Bring-
ing this in context with the research area of this dissertation it is possible 
to identify the World Stock Market and the associated asset-pricing 
models as such organisations because the huge amount of orders and 
borders have to be followed and noticed by the market participants and 
investors. Restrictions like trading hours, clearing and settlement regula-
tions and trading habits in general must be adhered as well as methods 
for the evaluation of stocks and companies like DCF and EVA to name 
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only a few in contexts with the CAPM theory. If a true asset-pricing 
model exists, which is able to explain the cross-sectional variation of 
stock returns, an objectivist may derive rules explaining the cross-section 
most appropriate and hence is able to build a causal and efficient alloca-
tion. 

In contrast to this constructivism challenges the suggestion that culture 
and organisation are pre-given and therefore not susceptible to manipu-
lation. Even though renowned supporters argue that constructivism can-
not be pushed to the extreme were social actors are able to influence, 
affect or even create organisations and culture to a very high degree, 
this dissertation cannot take this position. As the CAPM has very strict 
rules and regulations, which is also true for the global stock markets in 
general, it is not possible to even follow the moderate type of constructiv-
ism which implies that culture acts as a reference point in a constant 
process of change and therefore cannot be regarded as an objective 
reality (Bryman & Bell 2007). For this dissertation the position of objectiv-
ism is appropriate as the investors and participants are affected by the 
stock markets and their inherent rules and orders. 

Having discussed and worked out the research philosophies followed 
within this dissertation (functionalist, positivist, and objectivist) the re-
search approach will be highlighted in the next section. 

3.5 Research Approach, Strategy and Time Horizon 

3.5.1 Deductivism vs. Inductivism 

There are two ways to use data in empirical research studies. Either data 
is used to test a theory which is known as deductive research or to build 
a theory by using empirical data which is known as inductive research. 
These approaches describe the relation between research and theory 
and are of significant importance in regards to the research process. 



38 Chapter 3:   Research Methodology 

Advocates of the inductive approach state that social phenomena cannot 
be explained unless they are based on experience and observations. 
They argue that theories which develop out of systematic inductive em-
piricism fit the data better. A second rationale articulated by the support-
ers of induction arises from the critique on assumptions embraced by the 
positivistic philosophy. In addition, the EMH, the MPT and the CAPM are 
existing theories which should be tested in a deductive way. For these 
reasons the use of an inductive approach is not appropriate for this dis-
sertation. The same can be said about the iterative approach, a mix of 
deduction and induction, where collected data needs to be further ana-
lysed with more data or theory than already considered (Bryman & Bell 
2007). This is not the case for the research area covered within this dis-
sertation. 

This study will follow the deductive approach where hypotheses are built 
on existing theories which are then tested empirically, either confirming 
or rejecting the hypotheses.  

 
Figure 6:  Deduction Process adapted from Bryman & Bell (2007, p.11) 



3.5   Research Approach, Strategy and Time Horizon 39 

Rejecting is followed by a revision or a completely new theory. This 
process of deduction is illustrated in figure 7. Most of the academic 
works in finance are done by deductive studies as it is the more appro-
priate way to build or enhance theory. It furthermore offers the most 
common view on the relation between research and theory. As the theo-
ries studied to build the foundation of this work are the widely accepted 
in finance it does not only seem appropriate to take the deductive way; 
the application of this approach in this dissertation is rather a requisite 
must. 

3.5.2 Quantitative vs. Qualitative Research Strategy 

The outcomes of the areas discussed above - epistemological and onto-
logical considerations as well as the connection between research and 
theory – form two possible research strategies which give a general ori-
entation about the question on how research should be conducted 
(Saunders et al. 2007). 

A qualitative strategy should be used if the researcher follows an induc-
tive approach to generate his theory. Furthermore, it is the appropriate 
way for interpretivists and constructivists who emphasise words in the 
collection and analysis of data. 

In this dissertation the quantitative research strategy is used as it is the 
common method in finance because it places emphasis on quantification 
rather than words in the collection and analysis of data. Thus, a quantita-
tive analysis is the only valid and reliable way to create a portfolio show-
ing a perfect allocation of sectors and a worldwide diversification. Ac-
cording to Bryman & Bell (2007), this strategy is appropriate for and 
should be used by researchers who follow a deductive approach and 
share a positivistic and objectivistic perspective which is the case for this 
work. 
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3.5.3 Cross-sectional vs. Longitudinal 

The time horizon of research activities and therefore its design is often 
associated with the research strategy and has itself a big impact on how 
research can be evaluated in terms of reliability, replication and validity. 
While a longitudinal time horizon could make sense in qualitative and 
quantitative strategies, a cross-sectional approach typically is used with 
a quantitative strategy. A combination of quantitative and cross-sectional 
approaches is employed when unstructured or semi-structured inter-
views with only a small number of people are conducted. The major ad-
vantages for a cross-sectional approach are due to the fact that risks of 
businesses are changing over time. Thus, a longitudinal method is not 
appropriate to structure a portfolio reflecting the current market, sector 
and company situation. Furthermore, the cross-sectional approach is 
appropriate for an observation of the total market for which this disserta-
tion uses a comprehensive and useful proxy. In addition, this work com-
prises a repeated investigation to figure out time-variation and to en-
hance the knowledge about economic influences. 

3.6 Reliability, Validity and Generalisibility 

3.6.1 Reliability 

The raw data, Bloomberg and STOXX uses, is taken from automatically 
generated records of World’s stock exchanges. Inter-rater reliability is 
given, because the results will not depend on the measurements of this 
work; anybody can gain these results, if the same methods are used. 
Test-retest reliability can partly be assumed, because the results are 
reproducible at any time. As it is a cross-sectional examination they will 
probably show a new status quo, which is important for portfolio manag-
ers to restructure their asset allocation. An inter-method reliability can 
also be assumed as different types of triangulation are used. Data trian-
gulation is given through a double market investigation while the use of 
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different methods provides a methodological triangulation. In addition, an 
interaction between observer and subject (here: efficient stock market) 
does not exist, thus this methods can be seen as reliable. 

3.6.2 Validity 

Regarding the external validity, generalizability and transferability can be 
assumed. Transferability can be implied, as studies, which focus on dif-
ferent single international stock markets have adopted a similar ap-
proach and gained results akin to those of the pilot. Following the CAPM 
theory, the beta-return relation applies to the entire financial market. 
Generalizability can be implied because the developing markets were 
excluded from the observation due to the fact that these yet cannot be 
recognised as efficient. 

In regard to internal validity, face validity can be assumed, because an 
investment with an inherent high risk should be paid off with a higher 
return and not every stock will stand on the SML. Content validity is 
given, because academics support the idea of turning the construct of 
the CAPM into a reasonable test by focussing on its main drivers, beta 
and return. Construct validity can be assured as the approach directly 
refers to the prized theory and its widely accepted conditional interpreta-
tion. 

3.7 Practical Method 

3.7.1 Data Sampling  

The sample is collected from secondary data by using the STOXX 
Global 1800, an ex-ante efficient stock index which has been created for 
analytical issues by STOXX Ltd, a renowned index issuer. This is con-
venient, because the data especially constructed for valid and reliable 
results is free from biases as the sample derives from historic data that 
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can no longer be influenced. Discussing the representativeness of this 
index, the statement of an all-embracing investigation has to be relativ-
ized at this point. Even though the data sample consists of 1,800 stocks 
representing 19 supersectors from 24 countries there are nonetheless 
some limitations to the representative subset. The research is limited to 
the most developed stock markets and only those companies are taken 
into consideration which shares belong to the most liquid within the in-
ternational market (transactions) and which market capitalisation is un-
der the top 600 in their region (America, Europe, Asia/Pacific). To over-
come these limitations is essential for the overall aim to support portfolio 
managers by providing them with results they can apply in daily busi-
ness. They will not invest in illiquid stocks of undeveloped markets and 
therefore the limitations are crucial. 

Stock returns as well as the required raw beta for each stock in relation 
to the STOXX Global 1800 index were obtained from a Bloomberg ter-
minal. In order to create a mid-to-long-term portfolio the returns and the 
raw betas of each stock are calculated on the basis of the past 360 days. 
For various reasons (e.g. momentum effect, reversal effect, triangulation, 
etc.) the data sampling was conducted twice, first in November 2010 and 
second in April 2011. As there have been changes in the index formation 
the data had to be modified (over 25 stocks have changed). Further-
more, all calculations were done under the limitation of an equally 
weighted index or allocation due to the fact that weightings are changing 
as well as the formation itself which would entail in different types of 
biases. 

3.7.2 Procedure 

3.7.2.1 Information retrieval 

Different suppliers (secondary data) provide the required statistical in-
formation. The type of information derives from the research questions 
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itself. First, the name (ISIN) of all stocks within the STOXX Global 1800 
is required. To figure out the stocks with the best risk-return relation the 
betas and received returns of each of the 1,800 stocks is needed. To 
give a statement about the specific character of a supersector the infor-
mation about its composition is required. In addition, information about 
the companies’ locations is necessary to show differences between 
country specific economic risks.  

3.7.2.2 Piloting 

A pilot experiment was conducted to test the feasibility and the design of 
this research approach. Within this small scale preliminary study (which 
was part within the Research Proposal) the global Automobile & Parts 
sector (October 2010: 47 components) was examined by using data 
which complied with the required information.  

The pilot answered the question where and how the information was 
gathered. and how it was transferred in an Excel spread sheet were it 
was fitted with an add-on to fulfil the requirements of the Bloomberg 
software. The spread sheet was linked to Bloomberg which assigned 
betas and total return measures to each of the stocks. To provide both 
valid and reliable results descriptive statistical methods were used 
throughout the analysis. 

3.7.3 Statistical Methods 

The basis for the quantitative analysis of data is the combination of sim-
ple graphics and descriptive analysis which provides a summary of the 
sample and the measures. As it is common to focus on three character-
istics in an univariate analysis, in Chapter 4 the central tendency, the 
dispersion and the distribution give first insight in the examination of the 
World Stock market by looking on the study variables of beta and return. 
Furthermore, the statistical dependence is examined by using correlation 
and regression analysis between those variables. In particular, it is ana-
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lysed if differences between supersectors exist and if the location has an 
impact on those variables by using mathematical and statistical methods 
(see Appendices 1 and 2). As these methods can be seen as valid and 
reliable, in the next subsection issues are discussed in order to avoid 
biases that could derive from or ethical aspects. 

3.8 Ethical Issues 

Only little contact points exist between the research and ethical aspects 
as (raw) secondary data from trustable resources and providers is used. 
Furthermore, the quantitative analysis is carried out without manipulating 
the given data. The dissertation is barred from personal, selection and 
commercial biases and hence all unethical practices connected to hu-
mans will not appear. To avoid plagiarism the work is written on the au-
thor’s own and others authors’ work cited.  



 

Chapter 4: Analysis & Discussion 

4.1 Chapter Introduction 

This part of the dissertation provides the major results of the empirical 
analysis and the implications of those findings. It is illustrated how the 
statistical test and analysis were conducted on the data before the find-
ings are presented and discussed. The structure of this chapter follows 
the research questions and addresses one after another.  

4.2 Structure of the analysis 

This section informs about how the analysis is generally conducted. 
First, the proxy for the World Market is explained by giving a short sum-
mary of the examined stock universe which can be taken from the table 
below. As the analysis was carried out twice, all measures and informa-
tion are provided for both dates – November 2010 and April 2011. Sec-
ondly, descriptive statistics are used to give detailed information about 
beta and return from different viewpoints: for the whole proxy and for 
each supersector and country. Thirdly, the relation between beta and 
return is analysed by utilising correlations and regressions. Finally, a 
logical and causal model of asset allocation is built on those findings. 

4.3 Proxy analysis 

Figure 8 visualises the market formation in proportion to the 24 coun-
tries. In this  
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Figure 7:  Global Market - country proportions (April 2011) 

context it is important to point out the countries affiliated in the STOXX 
Global 1800 index to tackle the objective how the recent crisis affected 
Japan. Table 3 provides the changes within the index and a list of the 
country abbreviations which are drawn to throughout this dissertation. 
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Table 3:  Changes in country allocations 

 

Similar to the findings of Odien & Solnik (1993), the USA play a major 
role in the World Market as they still count for nearly 70% of the market 
capitalisation. Table 3 shows that the situation has not changed dramati-
cally over the last 18 years. In April 2011 the US stocks account for 
29.3% of the index which strengthens the arguments above, demands 
for a global diversification, and invalidates the studies focussing on sin-
gle countries to prove the hypotheses underlying the CAPM or the MPT 
theories. 

A second important outcome of these figures are the changes especially 
in the North American (STOXX Americas 600) and the Eastern regions 
(STOXX Asia/Pacific 600). While the loss of the US stocks is due to the 
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aftermath of the financial crisis followed by a reorientation towards the 
supersectors dominated by Canadian companies, the changes in the 
Asia/Pacific region show another derivation. First, the loss of Australia 
derives from the strong position of the Hong Kong market which proves 
the strength of the Chinese industry and their open market policy. Also 
for the benefit of this rising star 7 Japanese stocks lost their listing within 
the indices due to the recent crisis while Hong Kong established itself as 
the leading exchange for IPO’s in the world in regards of raised capital 
according to a study of Ernst & Young (2011). Other causes for these 
dramatic changes could only be located by having a closer look on the 
supersectors (Figure 8). 

 
Figure 8:  Global Market - Sector Allocation 

  “Industrial Goods & Services” is by far the biggest supersector and 
accounts for 14.89% of the World Market. The runner-ups are “Technol-
ogy, Banks, Healthcare and Oil & Gas” with around 6.5%. The least im-
portant ones are “Construction & Materials, Automobiles & Parts and 
Telecommunications” at less than 3%. In the six months testing period 
there have been remarkable changes within the supersectors, deriving 
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from the financial crisis and disasters in Japan. The rising of some su-
persectors can be attributed to improved economic surroundings which 
regularly show positive influences on cyclical sectors like “Automobiles, 
Chemicals” and other durables. This accompanies the findings of an 
Allianz Global Investors (2009) study which analysed 10 sectors using a 
data sample provided by Datastream in the period 1973-2008. According 
to their study those sectors perform better than neutral or defensive sec-
tors when global markets experience growth phases, an economic pick-
up or a boom. The findings of this work show similar results as it is 
shown in table 4. 

Table 4:  Changes in supersector allocations 
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Furthermore, the researchers (Allianz Global Investors 2009) argued that 
in most cases cyclicality and the beta of sectors run parallel. That this is 
true for six out of ten sectors immediately shows the drawback of this 
conclusion. Having a closer look at the findings one sees the correlation 
between beta risk and cyclicality for small beta sectors which all are de-
fensive sectors at the same time (three out of three). Within the study 
conducted and the findings given in table 4 it can be argued that the 
cyclical sectors outperformed the others because the allocation of the 
index depends on the market capitalisation which rises if at least one of 
its two constituent parts shows an increase: the number of shares 
(through IPOs and SPOs) or the stock price. Some of the changes can 
be explained by IPOs, but besides three big transactions in Hong Kong 
and one in the U.S. in 2010 (Ernst & Young 2011) the IPO market was 
weak in the last year and is now slowly beginning to revive. Most of the 
changes are caused by increased stock prices of the existing free float 
(publicly tradable) of outstanding shares. The next section will give de-
tailed information about the stock betas and returns for the whole market 
proxy and afterwards for each of the sectors. 

4.4 Beta and Return Analysis 

4.4.1 Descriptive Statistics 

4.4.1.1 World Market 

First of all this section informs about beta risk and return for the complete 
World Market by conducting an univariate analysis. To give an overview 
table 5 demonstrates the most important measures of central tendency 
and dispersion for both investigated periods. 
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Table 5:  Univariate Analysis of the World Market 

 

It is apparent that beta risk is quite stable over time which is absolutely 
consistent with theory. In reflection of the literature review it has to be 
mentioned that the aggregated betas of all securities should sum up to 1 
as implicated by the CAPM. This is not the case in both periods. This 
could derive from the already mentioned drawback of this proxy. Even 
though this is one of the biggest samples investigated, it must be recog-
nised that only the biggest, most liquid 1,800 companies are listed in this 
index. In respect to the theory, smaller and less liquid stocks are distin-
guished as conspicuously riskier than the aforementioned blue chips. If 
these stocks would be added to the proxy used in this dissertation, the 
market beta would reach the expected beta of 1. Subsequently, a closer 
look at the sectors explains how supersectors vary regarding betas and 
returns compared to each other and over the time periods. 

4.4.1.2 Supersectors 

The subsequent tables present a major outcome of this work. It shows 
that differences between the 19 supersectors exist considering beta and 
return. 
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Table 6:  Descriptive Supersector Analysis - April 2011 

 

A closer look at two supersectors with an aggregated beta mean reach-
ing 1.00 gives an extreme example that there is no perfect relation be-
tween beta and return. While “Industrial Goods & Services” increased 
during the period 4/2010-4/2011 by 11.54%, “Banks” decreased by 
10.38%. An also very interesting finding is given by “Chemicals” which 
reached the highest return (20.12%) although the supersector is less 
risky as the market in total (beta: 0.85). These results are illustrated by 
figure 9 where returns are connected with the betas of the supersectors. 
Afterwards the findings are compared with those provided by the obser-
vation conducted in November 2010. It becomes obvious that sectors 
like “Real Estate”, “Industrial Goods & Services” and also “Healthcare” 
and “Utilities” show a balanced risk-return relation and therefore should 
be equal-weighted in a portfolio to be effective. Others, like “Basic Re-
sources”, “Banks” or “Construction & Materials”, should be under-
weighted while “Chemicals” & “Telecommunications” should be over-
weighted if wanting to outperform the Global Market without being con-
fronted with a higher systematic risk. To validate this finding table 7 pro-
vides a retrospect on the examination conducted in November 2010.  
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Figure 9:  Beta vs. Return - Supersectors (April 2011) 

Similar to the findings of April 2011 “Industrial Goods & Services” and 
“Technology” showed major difference in returns of 14.06%. Very re-
markable is that supersectors with the highest return differ dramatically 
regarding their beta. Both of them gained a return of over 30% while 
“Industrial Goods & Services” owns a beta of 0.99, “Basic Resources” 
has one of 1.56, the highest of all sectors. One can conclude that there 
is a linear relation between those parameters. However, as discussed 
before, it is a false friend. 
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Table 7:  Descriptive Supersector Analysis - November 2010 

 

In order to analyse supersectors which are generally more risky and 
predicted to gain higher profits, the next table provides a deviation 
analysis. Table 8 shows that betas normally do not fluctuate very inten-
sively as 11 out of the 19 supersectors show less than a two-digit differ-
ence in “Basic Resources, Media, Travel & Leisure and Industrial Goods 
& Services”. 

Table 8:  Changes in Supersector Betas 

 

Others seem to be, positively or negatively, heavily affected by economic 
changes like “Oil & Gas” (beta decrease: 0.34) or Automobile & Parts 
(beta increase: 0.28). The findings above are very important for the crea-
tion of a portfolio allocation based on the MPT and the CAPM which is 
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illustrated by figure 10, again showing the relationship between beta risk 
and return. 

 
Figure 10:  Beta vs. Return - Supersectors (November 2010) 

In November 2010 it is patently obvious that investments in “Telecom-
munications” and Food & Beverages” were superefficient towards those 
in “Oil & Gas” or Construction & Materials” from the viewpoint of an in-
vestor who was risk averse and a return optimiser. While betas are quite 
constant over time the returns of supersectors are highly influenced by 
economic incidents and natural disasters as we can see by the example 
of “Oil & Gas”. This sector suffered extremely from the oil spill in the Gulf 
of Mexico in May 2010 which ensued in an increase in beta and a de-
crease in returns. 

Therefore, it is unrewarding to allocate uncorrelated stocks from a single 
supersector even if the latter has the same beta as the market itself. In 
the next section a closer look on the country specifics, in particular those 
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of Japan, are given to complete the descriptive analysis of the World 
Market and to gain further knowledge about external impacts.  

4.4.1.3 Regional Markets and Single Countries 

In order to gain further knowledge on the risk-return relationship within 
and across countries it is important to know if a country’s economy is 
strongly connected to single supersectors, as shown in table 9. In this 
case only the data for April 2011 is examined as the comparative advan-
tage of a country does not change over time according to Krugman & 
Obstfeld (2008). A remarkable finding of this observation is that some 
countries possess a well-diversified economy (highlighted in green) while 
others are heavily dependent on single sectors. Even though Hong Kong 
and Canada have more listed companies in the STOXX Global 1800 
index as for example Germany, their economy is poorly diversified. The 
biggest sector of those two countries accounts for a fourth of the total 
listings. A negatively event within such an important sector could go be-
yond a national economic crisis. This situation worsens if a country’s 
economy is comparatively small. In Greece for example, where the bank-
ing sector allocates 50% of all listed companies, this sector was ex-
tremely affected by the financial crisis, before the total Greek economy 
was sucked into this whirlpool, and then it lately splashed over whole 
Europe. In addition, such a concentration on single supersectors does 
involve that especially the Greek market cannot be seen as efficient ac-
cording to the EMH. This argumentation is supported by the recent stud-
ies of Cajueiro et al. (2009) and Dicle & Levendis (2011). As the basic 
assumption, the existence of an efficient market, is missing, a verification 
of the CAPM as the right model to explain the cross-section of stock 
returns leads to false results. 
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Table 9:  Country dependency on Supersectors 

 

Another important reason to diversify across multiple countries can also 
be derived from table 9. The best diversification across supersectors can 
be adjudicated to the USA which at first glance might alleviate the criti-
cism passed on academics and researchers who used a proxy of the US 
stock market to synthesize the Global stock market. However, even in a 
globalised, industrialised and foremost peaceful world there are incidents 
which can extremely affect single countries and their economies. Japan, 
to pick up a recent example, is quite as well-diversified as the USA but 
was hit by crisis which almost exclusively influenced its own economy. 
As a portfolio allocated of stocks of a single country is exposed to the 
systematic risk of this country, only an international index would provide 
a reasonable diversification for a valid proxy. 

Table 10 again uses descriptive statistics to nail down the argumentation 
stated above. It is important to have a look at both periods to explain that 
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incidents might affect single countries. The focus especially lays on Ja-
pan and Greece to follow up on the above mentioned examples. 

Table 10:  Descriptive Country Analysis - April 2011 

 

Unsurprisingly the results of the descriptive analysis of countries incorpo-
rated in the STOXX Global 1800 index are similar to those of the super-
sector analysis. Taking a look at two countries which aggregated beta 
means reaching approximately 1.00 gives an example that there is no 
perfect relation between beta and return, but the difference between their 
return is considerably smaller. While US-stocks went up 7.53% the Brit-
ish securities increased 15.12% in the period 4/2010-4/2011 which still is 
an outperformance of over a 100%. On the other hand two countries with 
almost similar returns like Germany (23.25%) and Norway (21.47%) 
clearly differ in their beta risk (Germany: 1.10 vs. Norway: 1.57). Similar 
to the supersector example of “Chemicals”, Switzerland, a country with 
one of the lowest beta values (0.88) reached one of the highest returns 
(28.22%). Connected to the findings about the supersectors combined 
with the comparative advantage some countries have in special sectors, 
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the amplitude of the return variations might raise. This can be positive 
like in Switzerland where the biggest sectors (Healthcare, Industrial 
Goods & Services) gain high returns on comparatively low betas or 
negative, like in Australia where only average profits can be made from 
risky investments in their biggest sectors (Basic Resources, Real Es-
tate). Figure 11 illustrates the usefulness to choose a country diversifica-
tion due to the big differences in the beta-return relation. 

 
Figure 11:  Beta vs. Return - Countries (April 2011) 

Here, it becomes obvious that investments in countries like Great Britain, 
France and the Netherlands should be equal-weighted to create a portfo-
lio seeking to be risk-return efficient. If investments in countries like Swit-
zerland or Finland are overweighted while they are underweight in Nor-
way or Greece, a portfolio could outperform the Global Market. 

To testify these findings table 11 looks back on the ones examined in 
November 2010. In general, the beta means across all countries reached 
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a higher level in November 2010 than six months later (-0.16). The same 
can be realised by having a look on the returns across all sectors which 
shows the uncertainty of investors or a higher inherent systematic risk. It 
can be concluded that this decrease in risk is followed by lower returns 
and therefore the CAPM holds true in regards to a linear beta-risk rela-
tion. This is quite different to the results of the supersector analysis 
where the mean of all sector betas was stable over time (approx.: 0.90) 
and the returns decreased from November 2010 (21.71%) to April 2011 
(7.43%).  

Table 11:  Descriptive Country Analysis - November 2010 

 

An overall view is given in table 12. It shows that the betas of most of the 
analysed countries did not change significantly, so by less than 0.1 (12 
out of 24). 
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Table 12:  Changes in Country betas 

 

Exceptions are constituted by countries which proportion in the index 
changed significantly like Luxembourg and by countries which are ex-
tremely dependent on single supersectors like Greece or Norway. To 
better illustrate the data figure 12 shows the differences regarding risk-
return relation of the countries in November 2010. The statements given 
above still hold true regarding the creation of an efficient portfolio, even 
though there are indications that some anomalies were apparent in No-
vember 2010 where Hong Kong and Singapore impressed with very high 
returns at quite low betas. In other words the question might be raised if 
those markets can be regarded as efficient in accordance to the EMH. 
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Figure 12:  Beta vs. Return - Countries (November 2010) 

Furthermore, the results for Japan are quite interesting, while the betas 
of Japanese Stocks related to the Global Market did not change dramati-
cally, the returns decreased significantly. It becomes obvious that the 
recent incidents in this country are unsystematic from a global viewpoint 
and diversifiable. Not surprisingly, the decrease in return derived from 
those supersectors which were most affected by the catastrophes: Utili-
ties (-17.40%), Travel & Leisure (-12.48%), Technology (-19.78%), and 
the Financial sectors. 

4.4.1.4 Summary 

Figures 13 & 14 illustrate which sectors are beta-return efficient and 
which are not. The illustration summarises the findings from above. 
Therefore, a ratio is calculated by dividing the beta by the corresponding 
returns. The favourable sectors and countries are those which show the 
lowest positive value. 
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Figure 13:  The Beta-Return ratio (Supersectors) 

It can be stated that some sectors show a quite efficient risk-return rela-
tion like “Telecommunications”, “Chemicals” and “Food & Beverages” 
which are steadily able to outperform the market while others like the 
three sectors of the financial industry and “Construction & Materials” are 
steadily risk-return inefficient.  

 
Figure 14:  Beta-Return ratio (Countries) 
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It becomes obvious that some countries are risk-return efficient over 
time, for example Switzerland and Finland. Other markets like New Zea-
land, Luxembourg and Austria are not stable in the long run as these 
markets cannot be regarded as efficient in the sense of the EMH. Japan 
constitutes an exception due to the effects of the recent natural disas-
ters. The impacts of the Euro crisis negatively affected Greece, Portugal, 
Italy, and Spain which points out the economic problems. 

In summary, an efficient portfolio should be constructed by a well-
structured diversification over countries and supersectors as both of 
them show individual and interacting impacts in regards to the CAPM. 
How this can be approached is analysed and worked out in the subse-
quent section. 

4.4.2 Building the model 

To meet the requirements of this work, stocks should be selected which 
allow the creation of a portfolio to be risk-return efficient and useful within 
a long-term investment strategy. Therefore, three portfolios of 95 stocks 
have been created, using different predictor variables: return, beta and a 
beta-return ratio. The latter one is calculated by simply dividing the beta 
by the return. Afterwards, the stocks are ranked where the favourable 
one are those which show the lowest positive ratios as they either have a 
comparatively high return (low betas) or an optimal combination thereof. 
This is done by using the data of November 2010. Hereafter, it is ana-
lysed how well these portfolios relate to the Global Market regarding the 
country and supersector diversification. Then it will be analysed how well 
the predictor variables forecasted the stock markets, so which stocks 
outperforming the market in November 2010 were still doing so in April 
2011. 
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4.4.2.1  “Return”-Portfolio 

This portfolio consists of 95 stocks which gained the highest returns in 
the period 11/2009-11/2010 within the STOXX Global 1800 index. Table 
13 illustrates the descriptive results of the comparison with the index 
itself. The table shows quite clearly the outperformance of the market 
which goes hand in hand with a distinctly higher beta and therefore, the 
CAPM seems to hold true. While the standard deviation is similar regard-
ing the returns it shows that dispersion of returns is the same as in the 
total market. On the other hand the betas are not only higher, they vary 
much more strongly in the “Return”-portfolio. 

Table 13:  Return Portfolio vs. Global Market 

 

Figures 15 & 16 illustrate how well this portfolio reflects the Global Mar-
ket by considering the diversification across countries and sectors. 
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Figure 15:  Deviation Analysis of Supersector Diversification – Return Portfolio 

It is quite interesting that stocks of three supersectors (“Construction & 
Materials”, “Insurance”, “Utilities”) are not under the 95 best performers, 
some are extremely overweighted (“Automobiles & Parts”, “Personal & 
Household Goods”, “Industrial Goods & Services”), most of them under-
weighted and only two are quite near to an equal-weight (“Telecommuni-
cations”, “Retail”). Beside these findings, a short look on correlations 
show a strong positive linear dependency between the market proxy and 
the “Return”-portfolio for both sector (0.76) and country (0.83) alloca-
tions. This seems to be quite irritating as the diversification across coun-
tries of the “Return”-portfolio is strikingly different to the market allocation 
as stocks of 10 out of 24 countries were not placed under the 95 top 
performers as can be taken from the figure below. Only four countries 
(Australia, Belgium, Great Britain, and USA) could be regarded as 
equally-weighted while others (Japan and Germany) are strongly under-
weighted whereas Sweden and Singapore were overweighted. 
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In order to answer the question, if return is a good (valid) predictor vari-
able to forecast stock market developments, it must be said that only 25 
stocks out of 95 “Return”-portfolio examined in November 2010 are still 
under the top 95 in April 2011. These 25 reached a performance of 
97.11% during the 11/2009-11/2010 period and 69.68% during the 
4/2011-4/2011 period. The beta decreased from 1.57 (November 2010) 
to 1.39 (April 2011). Again, a linear dependency between beta and risk 
could be stated for this portfolio. The portfolio reached a mean risk-return 
ratio of 1.62 in November 2010 and 2.0 in April 2011. 

 
Figure 16:  Deviation Analysis of Country Diversification 

4.4.2.2 “Beta”-Portfolio 

This portfolio consists of 95 stocks which contain the lowest positive 
betas in the period 11/2009-11/2010 within the STOXX Global 1800 in-
dex. Table 14 illustrates the descriptive results of the comparison with 
the index itself. 
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Table 14:  Beta Portfolio vs. Global Market 

 

It is quite evident that this portfolio almost wipes out the systematic risk 
as the beta decreases by 81%. Furthermore, the dispersion of the betas 
is reduced to a minimum. This kind of portfolio can be seen as the opti-
mal choice for risk-averse investors. Again the CAPM seems to hold true 
as the reduction of beta goes along with a decrease of returns and thus 
this portfolio clearly underperformes the market. Figure 17 & 18 illustrate 
how well this portfolio reflects the Global Market by considering the di-
versification across countries and sectors. 

 
Figure 17:  Deviation Analysis of Supersector Diversification – Beta Portfolio 

Again, stocks of three supersectors (“Automobiles & Parts”, “Financial 
Services”, and “Insurance”) are not under the 95 best performers. The 
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most important and interesting perception here is that Insurance stocks 
are neither listed in the return portfolio nor in the beta portfolio. The sec-
tors which are extremely overweighted are “Food & Beverages”, “Per-
sonal & Household Goods”, “Travel & Leisure”. Here, one recognises 
that the sector “Food & Beverages” is overweighted in the “Beta”- and 
the “Return”-portfolio. Beside these findings, a short look on correlations 
show that the positive linear dependency between the market proxy and 
the “Beta”-portfolio is less strong for both sector (0.38) and country 
(0.58) allocations than it was the case within the “Return”-portfolio.  

In the figure below it is illustrated that the “Beta”-portfolio is badly diversi-
fied across countries as stocks from eight countries are not allocated and 
only Canada and Italy are near to the weighting within the Global Market 
proxy. While all other countries are underweighted, most notably Great 
Britain and the USA, over 63% of this portfolio are allocated of Japanese 
stocks.  

 
Figure 18:  Deviation Analysis of Country Diversification – Beta Portfolio 
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To answer the question if beta is a good (valid) predictor variable, it can 
be said that 31 stocks out of 95 “Return”-portfolio examined in November 
2010 are still in the top 95 in April 2011, so six more than “Return”-
stocks. These 25 reached a performance of 7.36% during the 11/2009-
11/2010 period and -2.82% during the 4/2011-4/2011 period. The beta 
remained almost stable (November 2010: 0.18; April 2011: 0.17). Again, 
a linear dependency between beta and risk can be stated for this portfo-
lio. The portfolio reached a mean risk-return ratio of 2.48 in November 
2010 and -6.18 in April 2011 due to the return decrease which can fore-
most be attributed to incidents in Japan. In general, these findings nei-
ther support nor reject the CAPM as the fluctuations in return are quite 
small compared to those of the “Return”-portfolio. Furthermore, historical 
beta can be seen as a better predictor than historical returns. 

4.4.2.3 “Ratio”-Portfolio 

This portfolio consists of 95 stocks which show the lowest positive beta-
return rations in the period 11/2009-11/2010 within the STOXX Global 
1800 index. Table 15 illustrates the descriptive results of the comparison 
with the index itself. 

Table 15:  Beta/Return Portfolio vs. Global Market 

 

The analysis of the “Ratio”-portfolio delivers interesting results as it out-
performs the market by 33.4% while it reduces the systematic risk in 
relation to the Global Market by over 60% at the same time. Due to the 
construction of this ratio a higher dispersion in returns has to be ac-
cepted by the investors whereas the betas vary on a quite low level.  
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Figure 19:  Deviation Analysis of Supersector Diversification – Ratio Portfolio 

The interpretation of this data (Figure 19) shows two facts, firstly, the 
efficiency of the supersectors in regards to the risk-return relation and 
secondly, how well the diversification corresponds to that of the World 
Market. In contrast only the stocks of one supersector (“Financial Ser-
vices”) are not listed in the top 95 performers regarding the beta-return 
ratio. The other financial sectors (“Insurance”, “Banks”) follow shortly and 
even others like “Oil & Gas” are extremely underweighted in this portfo-
lio. This shows that these supersectors cannot be regarded as risk-return 
efficient. Others show extremely high weights and can be regarded as 
very risk-return efficient; for example “Retail”, “Personal & Household 
Goods”, “Real Estate” and “Utilities”. Taking a look at correlations, the 
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leading risk-return efficient sectors are interdepend with the Global Mar-
ket by 0.52 (sectors) and 0.86 (countries). 

Figure 20 illustrates that only very few markets can be regarded as beta-
return efficient. This depends strongly on the degree of market efficiency 
within the countries. A portfolio which seems to outperform the Global 
Market should first of all be effectively diversified over sectors. Due to 
the comparative advantages of countries in special sectors an efficient 
country allocation result as a logical consequence. It becomes obvious 
that some regional markets should be overweighted in such a risk-return 
portfolio like Great Britain, Hong Kong, Japan and Switzerland while the 
USA for example should be underweighted. 

 
Figure 20:  Deviation Analysis of Country Diversification – Ratio Portfolio 

If the risk-return ratio is a useful (valid) predictor variable again the best 
performers were analysed. Only 25 stocks out of 95 “Ratio”-portfolio 
examined in November 2010 are still in the top 95 in April 2011. This is 
similar to the findings about the “return”-variable and less than those of 
the “beta”-variable. The 25 stocks with the lowest positive ratio reached 
a performance of 62.63% during the 11/2009-11/2010 period and 
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40.63% during the 4/2011-4/2011 period. The beta for this portfolio re-
mained perfectly stable (November 2010: 0.32; April 2011: 0.32). Here, a 
linear dependency between beta and risk cannot be stated as the returns 
decreased over time but are still higher than those of the “beta”-portfolio. 
The portfolio reached a mean risk-return ratio of 0.52 in November 2010 
and 0.8 in April 2011.  

4.4.3 Modelling of an efficient Portfolio allocation 

From an ex-post view proof has been found that it is possible to outper-
form the Global Market if stock-picking is undertaken by applying a su-
persector-oriented risk-return strategy. Figure 21 shows the most fa-
vourable sector allocation. 

 
Figure 21:  Efficient Supersector Allocation 

As the country allocation of this portfolio is strongly dependent on the 
comparative advantages of countries the efficient portfolio shows the 
following country proportions (Figure 22). Unfortunately, it has not been 
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possible so far to select single stocks which are steadily outperforming 
the Global Market. While the prediction is accuracy regarding compara-
tively low and stable betas, it is quite clear for single stocks that this is 
not the case regarding the expected returns. Here, other examinations 
have to be conducted which focuses on the behaviour of single stocks. 
Even though, the analysed data might be used as a valid foundation, it 
has to be enlarged by information like earnings announcements and 
longitudinal data which allows for statements about the question if and 
how stock returns are in general subject to long-time reversal effects, 
post earnings effects or momentum effects. Afterwards, it should be pos-
sible to sort the wheat from the chaff within the favourable sectors 

 
Figure 22:  Efficient Country Allocation 



 

Chapter 5: Conclusions, Limitations & Outlook 

5.1 Chapter Introduction 

This final chapter answers the research questions which have been es-
tablished in the beginning of this dissertation. Also the limitations of this 
study are outlined. The chapter finishes with suggestions for further re-
search. 

5.2 Conclusion 

To reach the overall aim of this dissertation, the construction of a portfo-
lio which earns higher returns by simultaneously lower systematic risk 
than the market portfolio, four research questions have been estab-
lished. 

 Is it possible to determine differences among the international 
stock markets regarding the beta-return relationship? 

The answers to this question contribute further knowledge about interna-
tional stock markets. Furthermore, the findings enable private and institu-
tional investors who are interested in the optimisation of their portfolio 
structure. The author discovered that most of the previous research un-
dertaken in this field was limited to single countries. By reviewing a huge 
number of academic articles it also came to light that research was sub-
ject to biases especially on how data was gathered (data snooping) or on 
how it was generated (e.g. calculations of beta).  

To answer the first research question the Global Market has been ana-
lysed by using a comprehensive (1,800 stocks) and inherently consistent 
proxy. The data was gathered from a Professional Terminal by 
Bloomberg L.P., a leading, internationally accepted provider of financial 
data. Furthermore, the Global 1800 index allowed for a valid investiga-
tion across 24 countries. It came to light that US stocks account for 
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29.3% of the index in April 2011 which validates the findings of Odien & 
Solnik (1993) and invalidates the findings of studies using single country 
indices as a market proxy. This study found proof that the importance of 
countries within the Global Market is quite stable over time. Furthermore, 
it reflects that China is still a market of the future. This derives from the 
growing importance of the Hong Kong market as most of the listed com-
panies are headquartered in China. 

In general, the univariate analysis indicates only small time-varying be-
tas. In the representative cross-section (except inefficient markets like 
Greece), it has been proven that a decrease in beta risk is followed by 
lower returns and therefore the attributed beta-return relationship re-
mains quite stable over time. On the other hand, remarkable differences 
were found between the international stock markets regarding this rela-
tionship. This is foremost explained by the comparative advantages of 
the individual countries figured out during this study. In addition, the dif-
ferences regarding the risk-return efficiency can be quantified by imple-
menting a beta-return ratio.  

 Do industry-sector-specific differences exist with regard to the 
beta-return relationship? 

As STOXX Ltd., the provider of the proxy index also allows for an inves-
tigation across industries, it was possible to give important and valid 
evidence about differences between 19 supersectors. First of all, it is 
recognisable that the Global Market shows a relatively homogenous 
allocation of supersectors. Only the supersector “Industrial Goods & 
Services” stands out in its importance as it accounts for 14.89% while 
the majority proportions between 6.61% (“Technology”) and 4.11% 
(“Chemicals”). Similar to the findings about countries regarding the time-
variation of beta, the systematic risk of a supersector is rather stable 
over time. Only in cases of natural disasters or other economic incidents 
the betas vary more intensively.  
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So, to answer the secondary research question, the differences between 
supersectors are quite serious in regards to the beta-return relationship. 
Interestingly, some sectors show a quite efficient risk-return relation like 
“Telecommunications”, “Chemicals” and “Food &Beverages” which are 
steadily able to outperform the market while others, like the three sectors 
of the financial industry and “Construction & Materials”, are steadily risk-
return inefficient. These differences have been quantified by using the 
beta-return ratio. 

 What are the implications for an effective and efficient equity asset 
allocation? 

To build an effective and efficient portfolio it can be concluded, that first 
of all investments should be made in countries and sectors with the best 
beta-return ratio. To give evidence, three portfolios have been build 
which analysed the 95 top performers according to the categories high-
est risk, lowest positive beta and lowest positive risk-return ratio. The 
results demonstrate that the CAPM holds true as the highest beta stocks 
gained the highest returns while the low beta portfolio underperformed 
the Global Market. However, the major outcome and the answer to third 
research question is, that the third portfolio strongly outperformed the 
market in both periods April 2011 (excess returns: +33.40%) and No-
vember 2010 (+33.43%) while it was exposed to a dramatically lower 
systematic risk (April 2011: -0.53; November 2010: -0.62). As a result, a 
risk-return efficient portfolio is presented and the necessary and proper 
diversification across countries and supersectors was illustrated. More-
over, a diversification across countries is more important than a diversifi-
cation across supersectors as but a few exceptions the countries are 
heavily dependent on one or two sectors. 

 Is it effective to build a future-oriented investment strategy upon 
an ex-post beta/return analysis? 
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The examination, how many of the best performers in each category in 
November 2010 are still under the top 95 in April 2011 brought interest-
ing but disappointing results. All of the predictors were not able to fore-
cast future developments adequately. Anyhow, beta seems to be more 
stable than previous returns and beta-return ratios as 32.63% of the 
2010-stocks were listed in the 2011-portfolio as well. Previous returns 
and the beta-return ratio both reached a strike rate of 26.32 which is by 
far not effective. 

5.3 Limitations 

The first limitation of this study is the data sample. Even though it allo-
cates the most liquid stocks of the World’s largest publicly listed compa-
nies, it is still not a perfect proxy for the World Stock market. The inter-
esting emerging economies like the BRIC states, India and the Arabian 
markets are disregarded by this index. The Chinese market is only re-
garded by those companies listed in Hong Kong which does not suffi-
ciently reflect this huge economy. 

The second limitation is due to the cross-sectional analysis. While this 
gives a very good impression about the total market and allows for the 
explanation how external incidents affect supersectors and countries, it 
limits the statistical significance in regards to the predictability of stock 
behaviour. 

A third limitation might lie in the literature review. Whilst all of the journals 
and books used for this work are of highest quality and helped to explain 
the findings of the analysis, the research about international and cross-
sector stock market behaviour is scarce. Thus, it was quite difficult to 
compare findings and to validate them. 
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5.4 Future Research 

Due to the limitations mentioned above further research is highly rec-
ommended. This work brought to light how a portfolio should be struc-
tured and diversified across countries and supersectors. While the data 
used in this work is based on yearly returns and corresponding betas, in 
further longitudinal studies, weekly or monthly data should be analysed. 
This should assist to find those stocks which are favourable within the 
supersectors and allow for a future-oriented investment strategy as this 
research question could not be answered satisfactorily. In addition, re-
search conducted on a wider time period will make the findings even 
more valid.  

Moreover, further research should focus on stock market anomalies from 
an international viewpoint. This should bring up more important informa-
tion to verify und understand the findings of this dissertation. It should 
help to improve the predictability of stock returns. Due to the results of 
this works that betas are less time-varying than returns the power of the 
beta-return ratio will increase to find those market-outperformers which 
are stable and risk-return efficient over time. 
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