
Xiaoxia Huang

Portfolio Analysis



Studies in Fuzziness and Soft Computing, Volume 250

Editor-in-Chief

Prof. Janusz Kacprzyk
Systems Research Institute
Polish Academy of Sciences
ul. Newelska 6
01-447 Warsaw
Poland
E-mail: kacprzyk@ibspan.waw.pl

Further volumes of this series can be found on our homepage: springer.com

Vol. 233. Cengiz Kahraman (Ed.)
Fuzzy Engineering Economics with
Applications, 2008
ISBN 978-3-540-70809-4

Vol. 234. Eyal Kolman, Michael Margaliot
Knowledge-Based Neurocomputing:
A Fuzzy Logic Approach, 2009
ISBN 978-3-540-88076-9

Vol. 235. Kofi Kissi Dompere
Fuzzy Rationality, 2009
ISBN 978-3-540-88082-0

Vol. 236. Kofi Kissi Dompere
Epistemic Foundations of Fuzziness, 2009
ISBN 978-3-540-88084-4

Vol. 237. Kofi Kissi Dompere
Fuzziness and Approximate Reasoning, 2009
ISBN 978-3-540-88086-8

Vol. 238. Atanu Sengupta, Tapan Kumar Pal
Fuzzy Preference Ordering of Interval
Numbers in Decision Problems, 2009
ISBN 978-3-540-89914-3

Vol. 239. Baoding Liu
Theory and Practice of Uncertain
Programming, 2009
ISBN 978-3-540-89483-4

Vol. 240. Asli Celikyilmaz, I. Burhan Türksen
Modeling Uncertainty with Fuzzy Logic, 2009
ISBN 978-3-540-89923-5

Vol. 241. Jacek Kluska
Analytical Methods in Fuzzy
Modeling and Control, 2009
ISBN 978-3-540-89926-6

Vol. 242. Yaochu Jin, Lipo Wang
Fuzzy Systems in Bioinformatics
and Computational Biology, 2009
ISBN 978-3-540-89967-9

Vol. 243. Rudolf Seising (Ed.)
Views on Fuzzy Sets and Systems from
Different Perspectives, 2009
ISBN 978-3-540-93801-9

Vol. 244. Xiaodong Liu and Witold Pedrycz
Axiomatic Fuzzy Set Theory and Its
Applications, 2009
ISBN 978-3-642-00401-8

Vol. 245. Xuzhu Wang, Da Ruan,
Etienne E. Kerre
Mathematics of Fuzziness –
Basic Issues, 2009
ISBN 978-3-540-78310-7

Vol. 246. Piedad Brox, Iluminada Castillo,
Santiago Sánchez Solano
Fuzzy Logic-Based Algorithms for
Video De-Interlacing, 2010
ISBN 978-3-642-10694-1

Vol. 247. Michael Glykas
Fuzzy Cognitive Maps, 2010
ISBN 978-3-642-03219-6

Vol. 248. Bing-Yuan Cao
Optimal Models and Methods
with Fuzzy Quantities, 2010
ISBN 978-3-642-10710-8

Vol. 249. Bernadette Bouchon-Meunier,
Luis Magdalena, Manuel Ojeda-Aciego,
José-Luis Verdegay,
Ronald R. Yager (Eds.)
Foundations of Reasoning under
Uncertainty, 2010
ISBN 978-3-642-10726-9

Vol. 250. Xiaoxia Huang
Portfolio Analysis, 2010
ISBN 978-3-642-11213-3



Xiaoxia Huang

Portfolio Analysis
From Probabilistic to Credibilistic and
Uncertain Approaches

ABC



Author

Xiaoxia Huang
School of Economics and Management
University of Science and
Technology Beijing
Beijing 100083, China
E-mail: hxiaoxia@manage.ustb.edu.cn

ISBN 978-3-642-11213-3 e-ISBN 978-3-642-11214-0

DOI 10.1007/978-3-642-11214-0

Studies in Fuzziness and Soft Computing ISSN 1434-9922

Library of Congress Control Number: 2009941639

c© 2010 Springer-Verlag Berlin Heidelberg

This work is subject to copyright. All rights are reserved, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilm or in any other
way, and storage in data banks. Duplication of this publication or parts thereof is
permitted only under the provisions of the German Copyright Law of September 9,
1965, in its current version, and permission for use must always be obtained from
Springer. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this pub-
lication does not imply, even in the absence of a specific statement, that such names
are exempt from the relevant protective laws and regulations and therefore free for
general use.

Typeset & Cover Design: Scientific Publishing Services Pvt. Ltd., Chennai, India.

Printed in acid-free paper

9 8 7 6 5 4 3 2 1

springer.com



Preface

The most salient feature of security returns is uncertainty. The purpose of
the book is to provide systematically a quantitative method for analyzing
return and risk of a portfolio investment in different kinds of uncertainty and
present the ways for striking a balance between investment return and risk
such that an optimal portfolio can be obtained.

In classical portfolio theory, security returns were assumed to be random
variables, and probability theory was the main mathematical tool for han-
dling uncertainty in the past. However, the world is complex and uncertainty
is varied. Randomness is not the only type of uncertainty in reality, especially
when human factors are included. Security market, one of the most complex
markets in the world, contains almost all kinds of uncertainty. The security re-
turns are sensitive to various factors including economic, social, political and
very importantly, people’s psychological factors. Therefore, other than strict
probability method, scholars have proposed some other approaches including
imprecise probability, possibility, and interval set methods, etc., to deal with
uncertainty in portfolio selection since 1990’s. In this book, we want to add to
the tools existing in science some new and unorthodox approaches for analyz-
ing uncertainty of portfolio returns. When security returns are fuzzy, we use
credibility which has self-duality property as the basic measure and employ
credibility theory to help make selection decision such that the decision result
will be consistent with the laws of contradiction and excluded middle. Being
aware that one tool is not enough for solving complex practical problems, we
further employ uncertain measure and uncertainty theory to help select an
optimal portfolio when security returns behave neither randomly nor fuzzily.

One core of portfolio selection is to find a quantitative risk definition of
a portfolio investment. Another interesting feature of the book is that it
introduces a new risk definition, i.e., risk curve, besides already known risk
definitions of variance, semivariance, and probability of a disastrous loss level.
Risk curve describes each likely loss level and the corresponding occurrence
chance of each loss. So it is instinct and safe for investors to use risk curve to
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control their risk. Furthermore, the book provides the extensions of the risk
definitions to other types of uncertainty other than randomness.

This book consists of 5 chapters. Chapter 1 introduces general principles
upon which portfolio selection problem is analyzed. Chapter 2 provides a
variety of models with numerous application examples for portfolio selection
with random returns. Risk curve is introduced and models based on risk curve
are provided in this chapter. For better understanding of the selection ideas
in random environment, fundamentals of probability theory are reviewed at
the beginning of Chapter 2. Chapter 3 starts with an introduction of fun-
damentals of credibility theory concerning fuzzy portfolio selection and then
introduces a spectrum of credibilistic portfolio selection models including
mean-risk model, β-return-risk model, credibility minimization model, mean-
variance model, mean-semivariance model, and entropy optimization model.
Crisp equivalents of the credibilistic models are given when security returns
are triangular fuzzy variables, trapezoidal fuzzy variables, normal fuzzy vari-
ables and equipossible fuzzy variables. A hybrid intelligent algorithm is also
presented for solution of the credibilistic models in general cases. Chapter 4
first offers necessary knowledge about uncertainty theory which will be used
in portfolio selection with neither random nor fuzzy uncertain returns. Then a
series of uncertain selection models are provided and the crisp equivalents are
presented. Chapter 5 offers extensions of the basic portfolio selection models
such that the optimal portfolio can be dispersed enough to a required extent.

The book provides a systematic, self-contained, and up-to-date portfolio
analysis method. With numerous examples and necessary remarks, it is quite
readable. The book is interesting because it introduces some new quantitative
risk definitions and adds to the existing tools and techniques some additional
apparatus for investment optimization which will be powerful in many specific
cases. It is suitable for researchers and students who are interested in the fields
of portfolio selection as well as capital budgeting, investment optimization,
and risk analysis, etc.

I would like to thank my parents, colleagues, friends and family members
who encouraged and helped me to finish this work. I would also like to thank
my graduate students Qiming Pan, Wenying Shen and Wenjing Gao who
made a number of corrections. This work was supported by National Natural
Science Foundation of China Grant No. 70871011 and New Century Excellent
Talents in University. I owe thanks to their financial support. Finally, I express
my deep gratitude to Professor Janusz Kacprzyk for his valuable comments
and suggestions on the book and his generosity to allow me to publish the
book in his series.

October 2009 Xiaoxia Huang
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