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ABSTRACT

Selecting the right portfolio is one of the problems to fund managers, investors,
individual or institutional investors. Some authors introduced portfolio models to
solve the portfolio problem such as Markowitz, Fishburn, Konno and Yamazaki,
Jorion and Young. The model introduced by the authors did not consider fuzzy
number in their model. The portfolio problem arises due to the uncertainty in stock
market investment. Therefore, some scholars are seeking a new way to solve
uncertainty of stock market investment. The fuzzy approach is the suitable approach
to solve the portfolio problem. The scholars that considered the fuzzy approach are
Katagiri and Ishii, Inuiguichi and Tanino, Tanaka et al., Vercher et al. and Mohamed.
In this study, we refer the extended mean-variance as a controller for our analysis
purpose. The problem of the extended mean-variance model is the model assumed
that the return distribution is normally distributed and the covariance is not in fuzzy
numbers. Hence, the objective of this study is to determine the behaviour return data
distribution and to improve the extended mean-variance model by considering the
actual return distribution and fuzzy covariance. It is found the return distribution of
the stock market is skewed that is not normal. Thus, the appropriate central tendency
to measure the skewed return distribution in the fuzzy situation is represented by the
mode. Then, the centroid was used to determine the covariance in the extended mean-
variance model since the covariance has a relationship with the asset return. The data
corresponds to monthly price from February 1998 until December 2011 were
considered and analyzed it to the non financial sector portfolio in Bursa Malaysia.
Then, the effectiveness of our proposed model was compared with other fuzzy
portfolio model that is VBS fuzzy model and extended mean-variance model. ~ This
study will give the true picture of the relationship between fuzzy return and
covariance. Besides that, the application of fuzzy approach in selecting the portfolio is
expected to provide useful model to the investor.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF STUDY

One of the major advances in financial market over the last few decades is the
introduction of portfolio theory. Portfolios emerge as early as 1920 before the
presence of portfolio theory (Gordon, 2005). Ruiz and Suarez (2010) defined a
portfolio as a collection of various financial assets and securities such as shares,
bonds, stocks, debt investment, mutual fund, and cash equivalent held by institutions
or individual. Lian and Li (2010) defined a portfolio as a particular combination of
assets in question. According to Lambovska and Marchev (2011) investment portfolio
is a combination of securities owned by a given investor meanwhile Vercher et al.
(2012) defined a portfolio as a collection of investments held by an institution or
private individual. The desire of the most investors was to obtain a higher profit stock
and buy it at the lower price (Alan, 2010).

The investors are considering the stock prices only at the price they think is
the lowest. However, the development of the portfolio theory was not introduced yet
before 1952 and the market is not strong enough although tightened by accounting
regulations after the great depression (Bordo & Haubrich, 2011). As a result, it has
changed the perception of the portfolio theory especially the people who want to be
richer to invest in the form of gambling just to show off of their prowess (Camerer,
2003).

In early 1923, Benjamin Graham was the first advocate of the investment
paradigm that based on the idea of investment approach (Kahn & Milne, 1977). Then,
the investment information was analyzed depends on the profile of investor by
defining the individual preferences in investment decisions. A good money manager
will look into the company’s fundamentals first when making decisions, because
knowing the company’s fundamentals is the main aspects to recognize either the
company is good or not (Moon, Mentzer, Smith & Garver, 1998).

No one focused on the risk factor of investing until Markowitz (1952)
introduced an approach of linear programming which is a field that employs
mathematical models to maximize output for a given level of cost or to minimize
costs for a given level of output. The desired output from an investor’s portfolio is a

1



	A FUZZY APPROACH TO PORTFOLIO SELECTION AT BURSA MALAYSIA
	AUTHOR’S DECLARATION
	ABSTRACT
	ACKNOWLEDGEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABBREVIATIONS
	CHAPTER ONE INTRODUCTION
	1.1 BACKGROUND OF STUDY
	1.2 PORTFOLIO THEORY
	1.3 MARKOWITZ PORTFOLIO THEORY AND ITS DEVELOPMENT
	1.4 NORMAL VERSUS NON-NORMAL DISTRIBUTION
	1.5 CONSTRUCTION OF FUZZY NUMBER FROM PROBABILITY DENSITY FUNCTION
	1.6 PORTFOLIO DIVERSIFICATION
	1.6.1 Portfolio Diversification Factors
	1.6.2 Diversification Benefit Measures

	1.7 PROBLEM STATEMENT
	1.8 OBJECTIVES OF THE STUDY
	1.9 SIGNIFICANCE OF THE STUDY
	1.10 SCOPE OF THE STUDY
	1.11 OUTLINE OF THESIS

	CHAPTER TWOPRELIMINARIES
	2.1 FUZZY SET THEORY
	2.2 MEAN-VARIANCE MODEL
	2.3 VERCHER, BERMUDEZ & SEGURA (VBS) FUZZY MODEL
	2.4 EXTENDED MEAN-VARIANCE MODEL
	2.5 EFFICIENT FRONTIER INDEX (EFI)
	2.6 SUMMARY

	CHAPTER THREE METHODOLOGY
	3.1 PHASE I: TEST THE NORMALITY DATA USING SHAPIRO-WILK TEST
	3.2 PHASE II: IDENTIFICATION OF THE APPROPRIATE CENTRAL TENDENCY MEASURES USING STATISTICAL TOOLS
	3.3 PHASE III: IMPROVISATION OF THE EXTENDED MEAN-VARIANCE MODEL
	3.3.1 Test for Positive Definite
	3.3.2 The Proposed Method

	3.4 PHASE IV: COMPARISON OF THE MODELS
	3.5 RESEARCH CONCEPTUAL FRAMEWORK
	3.6 SUMMARY

	CHAPTER FOUR IMPLEMENTATION
	4.1 DATA SELECTION
	4.2 PROCEDURE T0 TEST THE NORMALITY
	4.3 PROCEDURE TO IDENTIFY CENTRAL TENDENCY
	4.4 PROCEDURE TO IMPROVE THE EXTENDED MEAN-VARIANCE MODEL
	4.4.1 Procedure to Test for Positive Definite
	4.4.2 Procedure tu Obtain Fuzzy Number Representation for Return
	4.4.3 Procedure to Find the Covariance using Centroid

	4.5 PROCEDURE FOR MODELS COMPARISON
	4.5.1 Vercher, Bermudez and Segura (VBS) Fuzzy Model
	4.5.2 Extended Mean-Variance Model
	4.5.3 Proposed Model

	4.6 SUMMARY

	CHAPTER FIVE RESULTS AND DISCUSSIONS
	5.1 RESULT FROM THE PROCEDURE OF TEST ON THE NORMALITY DATA USING SHAPIRO - WILK TEST
	5.1.1 Example (stock 1)

	5.2 RESULT FROM THE PROCEDURE IDENTIFYING THE APPROPRIATE CENTRAL TENDENCY USING STATISTICAL TOOLS
	5.3 RESULT FROM THE PROCEDURE IMPROVEMENT OF THE EXTENDED MEAN-VARIANCE MODEL
	5.3.1 Result from Positive Definite Test
	5.3.2 The Proposed Model

	5.4 RESULTS FROM THE COMPARISON OF THE MODELS
	5.5 PORTFOLIO’S EFFICIENT FRONTIER
	5.5.1 Efficient Frontier Curve
	5.5.2 Efficient Frontier Index (EFI)

	5.6 SUMMARY

	CHAPTER SIX CONCLUSION AND RECOMMENDATION
	6.1 SUMMARY OF FINDINGS AND CONTRIBUTION
	6.2 LIMITATION AND FUTURE RESEARCH
	6.2.1 Limitations
	6.2.2 Suggestion for Future Research

	6.3 CONCLUSION

	REFERENCES
	APPENDICES



