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Introduction

The aim of my project is to develop and compare three alternative portfolio selection models: two mean-variance models and the mean absolute deviation model. This is where optimal decisions will be evaluated by these alternative models and a construction of portfolios that give maximum return for a given level of risk. 

To understand the concept of any of these portfolio models, it is important to know the background of Portfolio theory. The Portfolio theory is principally concerned with the construction of optimal portfolios given the properties of the assets in the investor’s opportunity set. The origin of modern portfolio optimisation is widely regarded to be the work of H.Markowitz, 1952. The Markowitz paradigm or mean-variance assumes that among portfolios with the same standard deviation, the one with the greatest value is the most efficient. Efficient in the sense that for a specified level of expected return, the corresponding risk is minimised. Alternatively, for a given level of risk, it yields the highest expected return.

There are two mean-variance (MV) models: the following MV model determines the efficient portfolio set out of the given investment opportunity set given a specified level of risk.

QP 1:

Minimize
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Subject to various constraints
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The objective function minimizes the covariance term, which in turn minimizes the risk of the portfolio. Constraint (1) specifies the return expected from the portfolio, constraint (2) assures that the whole budget is invested.

What I have done so far

The framework of building the mean-variance model:

Historical data, in this case consists of stock prices of 25 assets from five different sectors; banks, retail, insurance, food and transport, from over a period of 5 years. This data was then analysed and reorganized into a collection of analytic data otherwise known as a datamart (stored in Microsoft Excel). The rate of returns were then found, by the use of the following formula,
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The covariances of the data were computed with the use of Microsoft Excel. This data was subsequently imported into a computer written Mathematical Programming Language (MPL). The model is connected to a solver, which computes the set of efficient portfolio weightings, which leads to the deviation of the continuous efficient frontier (diagram below).
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What needs to be done?

Two other models; mean–variance model 2 and mean absolute deviation model, are going to be developed into MPL and solved inorder to produce the efficient frontiers.
The second MV model approach may be stated to minimize the risk and maximize the return.

QP 2:

 Minimize
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Subject to, a similar constraint of 
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 from mean- variance model 1,






where
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 By varying
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 between zero and one, the efficient frontier is computed.

Similarly, a portfolio optimisation model using a piecewise linear risk function was proposed by Konno (1988), the mean absolute deviation model. 

Comparisons will be made between all three models, where proof will be provided to show which model proves to result in a greater estimation of risk while outweighing the benefits.

The gannt chart below is showing my schedule for the next eight weeks.

	Tasks
	Wk 1
	Wk 2
	Wk 3
	Wk 4
	Wk 5
	Wk 6
	Wk 7
	Wk 8

	Write up the backgrounds for each of the portfolio models
	
	
	
	
	
	
	
	

	Finish of the chapters on the background and portfolio theory 
	
	
	
	
	
	
	
	

	Finish developing the second MV model on MPL 
	
	
	
	
	
	
	
	

	Produce the efficient frontier for the second MV model.
	
	
	
	
	
	
	
	

	Compare both MV models
	
	
	
	
	
	
	
	

	Development of the MAD model on MPL
	
	
	
	
	
	
	
	

	Produce a graph for the MAD model
	
	
	
	
	
	
	
	

	Compare the MV models 1 & 2 to the MAD model, using the graphs produced 
	
	
	
	
	
	
	
	

	Conclude which portfolio has produced the maximum return and the one with minimum risk
	
	
	
	
	
	
	
	

	Write up conclusion for the complete project
	
	
	
	
	
	
	
	

	Write up recommendations, limitations and future investigations
	
	
	
	
	
	
	
	

	Complete project draft for project supervisor to check
	
	
	
	
	
	
	
	

	Make improvements to the final presentation of the project 
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