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Abstract: The paper is concerned with the solution of the stock market securities portfolio optimization problem 
including interval asset pricing of each stock based on the fuzzy group method of data handling at the 
predetermined risk level. Practical results of using this method with the help of information technologies are 
introduced in this work.  
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1. Introduction 
Over the last years, the problems of portfolio optimization have generated considerable interest in investment 
operations of organizations performing at the Ukrainian stock market. The problem is that optimizing the portfolio 
at the predetermined risk level requires expert assessment of portfolio return, which is, in its turn, attended by some 
risk. 

2. Theoretical Part 
Harry M. Markowitz [Markowitz H., 1952] is the pioneer of the modern portfolio investment theory. Sharp [Sharp 
W., 1963], Tobin [Tobin J., 1958, 1965], Merton [Merton R., 1973], and Ross [Ross S., 1976] [4-8] have 
contributed to the portfolio theory as well. One of the latest trends in this field is concerned with using the fuzzy 
group method of data handling for portfolio optimization. The object of writing this article is to study the portfolio 
optimization method for fuzzy models based on stock price prediction. The fuzzy group method of data handling, 
researched and suggested by Ivahnenko [ИвахненкоА. Г. 1975,] [1] is used as the relevant method of portfolio 
return prediction. 

The principal feature of this work is that no external assessment (expert inspection) took place while predicting, 
optimizing and analyzing the portfolio. No experts were invited to predict the portfolio return or define the 
substantial input variables. 

3. General formulation 
There is a securities portfolio that consists of N=5 components, bigname stocks, AZST («МКАзовсталь»), BAVL 
(«РайффайзенБанкАваль»), CEEN («Центрэнерго»), DOEN («Донбасэнерго»), MSICH («МоторСич») and the 
portfolio behavior on the interval [T,0]. The data is received from “Ukrainian Stock Market” public joint-stock 
companyand is based on securities auction results from 07/05/2013 to 29/05/2013. Each component of the portfolio 
is characterized by its financial viability (evaluated at the point T as the relative asset price increment over the 
period). Let us assume that the investor’s capital equals to 1. The main aim of securities portfolio optimization is to 
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find the stock share distribution vector in the portfolio { }{ }Nixx i ,1== that could maximize the investor’s 

income at the predetermined risk level (it is evident that ) [2]. 

Quotation rates at the stock market from 07/05/2013 to 29/05/2013 (Fig. 1). 
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4. Building the stock margin of profit forecasting model based on the fuzzy 
group method of data handling 

Input time processes are given, which are securities quotation rates at the stock market at the 
discrete time periods t=0,1,2,…,T. The task is to build the forecasting model to evaluate the quotation rate at the 
following period of time. Considering the nonstationarity of financial processes as well as the complex undefined 
interconnection of the input variables and the output 

)(),...(),( 21 txtxtx n

)1()( += txty ii it is recommended to consider using the 
group method of data handling, suggested in [3]. 

5. The description of the group method of data handling 

Using the surveyed data, the task is to build the model, which would be adequate to the surveyed data. Out of the 
many outputs we choose arguments  and and create partial description of the kind 

 using either quadratic partial description or linear partial description: 
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The number of partial descriptions of the first-order amounts to
2
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Coefficients are intervals that can be rendered by triangular fuzzy numbers and written down as a center  and a 

width : 
ia

ic
. 

Seeking the best model requires the following steps: 

•  All samples are divided into two categories: training samples and validation samples.  
•  At the training sample, we define using the simplex method.  iji aaa ,,0

•  Model is constructed 
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where k is the number of the measurement (test), which results we are using; M  is the sample volume. The task is to 

minimize the total interval width for the output Y by finding the value of the interval width for the coefficient  and 

such interval center values as , which could provide for the minimal spread of the value Y and at the 

same time fulfill the condition (2) which says that the measurable value of the sought quantity should be within this 

interval.  The given tasks (1), (2) are linear programming tasks. By the minimum criterion 

2
1,1, += ri Cia

2ε , F-number of the best 

models are selected on the check sequence, which makes it possible to realize the selection process.  
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The value F stands for freedom in choosing, with .The outputs of these models serve as the input 
arguments for constructing models of the next order. To select the best models, the following criteria are usually 

used: criterion of accuracy
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found. The condition )1(  )( 22 −> mm εε is checked, where 2ε (m), 2ε (m-1) are the values of the criterion of 
accuracy for the best models of the mth selection order accordingly. If it is a “yes”, it is the end. The sought model is 
chosen from the partial descriptions of the )1(2 −mε -th order, where the minimum error can be achieved.  

Otherwise, we move to constructing the next order of partial descriptions. At that, we select the F-number of best 
descriptions. The final stage. Based on the accuracy criterion, we select the best model out of the F-number of best 
models. We reconstruct the analytical form of the best model, using the Godel numbering, moving from finish to 
start and successively replacing the variables, and calculate the expressions for the sought model in the initial 
description volume [1]. 

After completion of the GMDH got quotes change, where the red marked  forecasting, blue - real quotation at the 
following period of time.(Fig.2). 

Fig.2. 
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The average error of forecasting earnings per share of 5%. 

6 Conclusion  
As the result of this work, we showed how to use the fuzzy group method of data handling for portfolio return 
prediction, which gives us a strong enough basis for portfolio optimization under fuzzy conditions. Using the fuzzy 
group method of data handling, an expert can simply calculate the band value where the future return on securities is 
expected to fluctuate.  
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