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REZUMAT. În această lucrare sunt prezentate consideraţii generale cu privire la posibilitatea de aplicare a sistemelor 

fuzzy în domeniul economic. Scopul acestei lucrari este de a optimiza gestionarea portofoliului de titluri financiare 

utilizând sisteme fuzzy. Acest lucru este posibil cu ajutorul sistemului MATLAB care este folosit pentru punerea în 

aplicare a sistemelor fuzzy și optimizarea deciziei financiare. 
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ABSTRACT. In this paper is presented general considerations on the possibility of fuzzy systems applications in the 

economic environment. The aim of this paper is to optimize the portfolio management of financial securities using 

fuzzy systems. This thing is possible with aid of MATLAB system which is used in the implementation of fuzzy systems 

and optimization of financial decision. 
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1. GENERAL CONSIDERATIONS ON 

THE POSSIBILITY OF FUZZY 

SYSTEMS APPLICATIONS IN THE 

ECONOMIC ENVIRONMENT 
 

Following the development of economics in 

recent decades can be noticed the introduction of a 

solid axiomatic support, the increased of accuracy 

and involving of mathematical apparatus, but it is still 

maintain a distance between theory and mathematical 

modelling which were imposed and economic 

practice, which often can be of INERTIA. 

TRADITION and CONSERVATORY reject them, 

remains to be seen whether evolution in the two sides 

will be converging, parallel or divergent in the worst 

case. 

     There are several reasons that may explain why 

economic theories haven’t had a fully successful 

implementation in economic reality: 

 A first reason would be the fact that theories 

are formulated in mathematics classic terms, with 

two logical variables (Boole) and related classical 

theory, this thing is not realistic in the economy 

because human thinking and decision is made and is 

based on relative uncertainty, which is very specific 

human language, classical mathematics is not able to 

express this uncertainty, there is also a human 

preference for complex choices that can not be 

quantified by classical rules; 

 The second reason refers to the complexity of 

existing models wanting to capture the entire 

economic reality in an extraordinary expansion, 

requiring more sophisticated models, naturally occurs 

the requirement for simplification, but with the risk to 

low the accuracy of goals; so there is a compromise 

that have to be made between accuracy, uncertainty 

and relevance; however, often the decisions and 

economic predictions are operated with linguistic 

terms such as "oil prices is expected not to be a 

substantial increase in the next period" such 

predictions are also determined by a common sense, 

using economic knowledge and information 

relevance, which is often expressed in terms of 

linguistic nuance.  

 

 

2. OPTIMIZING THE PORTFOLIO 

MANAGEMENT OF FINANCIAL 

SECURITIES USING FUZZY SYSTEMS  
 

In the system example that is developed in this 

paragraph are considered two input variables: 

X – tendency of financial securities; 

Y – the volatility of financial securities; 

and a output variable  

Z – position adopted in business  

 

     For the two input variables can be considered two 

sub-field (classes) for example as a coded 

representation: 

 

 X
1
 = {0.3, 0.7, 0.5} 

 Y
2
 = {0.4, 0.0, 1.0} 

 

In which the extreme values represent the ends 

of ranges (minimum and maximum values) but that 



 

 

in the middle the level of membership; the main 

mathematical used operators are presented in Fig. 1. 

      In fact the set of fuzzy rules is a knowledge base 

(according to those presented in the chapters related to 

database expert systems), and is of utmost importance 

for its ability to respond to all possible combinations of 

values. Creation of this knowledge base and its 

translating into sets of fuzzy rules is based on 

experience in the field, but unlike those systems based 

on artificial neural networks is not as complex, in case 

of ANN having an exclusive nature. 
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Figure 1 Graphical representation of input corresponding 

classes. 

 

 Currently there is specialized software which 

make the set of fuzzy rules using the existing 

database (historical data); for example: a set of fuzzy 

rules is presented in Table 1. 

 

Defuzzication of results 
 

     From previous analysis it is clear that using fuzzy 

inputs and a set of fuzzy rules will be obtained fuzzy 

outputs too, for considered example there were 

presented in Fig. 1 recommendations for the output 

position (short, long, medium) according to possible 

combinations of input positions, these fuzzy outputs 

have to be moved back into discrete values, 

numerical (crisp) in order to be used, in this case 

there are several methods which have been partially 

analyzed in the general section of this 

chapter.Gravity centre method, consider the position 

of gravity centre of the area corresponding to fuzzy 

output and determine a numeric result used for it. 
 

Table. 1 A set of fuzzy rules. 

 Strong 

Desceding 

trendency 

Descending 

Trendency 
Stability 

Increasing 

tendency 

Strong 

increasing 

tendency 

Very 

quick 

volatility 

1 0.14 0.31 1 0 

Quick 

volatility 
0.47 0.14 0.31 0.47 0 

Average 

Volatility 
0.98 0.83 0.92 0.76 0 

Slow 

Volatility 
0.28 0.89 0.9 0.98 0.85 

Very 

slow 

Volatility 

0.28 0.93 0.86 0.99 1 

 

 

3. MATLAB IMPLEMENTATION OF 

FUZZY SYSTEMS USED IN THE 

OPTIMIZATION OF FINANCIAL 

DECISION 
 

In this paragraph is proposed the implementation 

of the application defined in previous paragraph; in 

the first phase is presented the application text 

implemented in Matlab. 

 
Name='Titus' 

Type='mamdani' 

Version=2.0 

NumInputs=2 

NumOutputs=1 

NumRules=25 

AndMethod='min' 

OrMethod='max' 

ImpMethod='min' 

AggMethod='max' 

DefuzzMethod='centroid' 

 

[Input1] 

Name='Tendency' 

Range=[0 1] 

NumMFs=5 

MF1='strong-descending':'trimf',[-0.1 0 0.15] 

MF2='Desceding':'trimf',[0.1 0.2 0.35] 

MF3=strong-incresing':'trimf',[0.834730158730159 

1.00573015873016 1.13073015873016] 

MF4='Stability':'trimf',[0.3 0.5 0.7] 

MF5='Incresing':'trimf',[0.61 0.803 0.921957671957672] 

 

[Input2] 

Name='Volatility' 

Range=[0 1] 

NumMFs=5 

MF1='Very-quick':'trimf',[-0.1 0 0.15] 

MF2='Average':'trimf',[0.3 0.5 0.7] 

MF3='Very-slow':'trimf',[0.85 1 1.15] 

MF4='Quick':'trimf',[0.1 0.2 0.35] 

MF5='Slow':'trimf',[0.65 0.8 0.9] 

[Output1] 

 

     Following the paragraph where are explained the 

graphs generated by Matlab (Fig. 2 to Fig.8). 

 



 

 

 
 

Figure 2. Inputs and outputs’ definition 

 

 
 

Figure 3. Fuzzy volatility variable. 

 

 
 

Figure 4. Fuzzy Output. 

 
 

Figure 5. Definition Rules. 

 

 
 

Figure 6. Defuzzication of results. 

 

 
 

Figure 7. Spatial graphic representation of input-output 

dependence. 



 

 

 
 

Figure 8. Planar graphic representation of input-output 

dependence. 

 

4. CONCLUSIONS ON THE 

POSSIBILITIES FOR USING THE 

METHOD 
 

Analyzing the example considered, but also from 

other analyzed situations can be broken off the 

following information: 

- When the entries are continuous; 

- There are no mathematical situations (modeling) 

between outputs and inputs, or in case of existence 

are complex and have a high degree of 

approximation; 

- There is great disturbance of inputs; 

Based on these features were produced valuable 

works in the fields of: 

- Selection of investments in shares, being 

distinguished Wong contributions, he developed for 

this purpose a hybrid neuro – fuzzy system; 

- Investment portfolio optimization. 

UA specification defines access to the momentary 

and historical values, data model change, as well the 

search of the address space. All interfaces are 

designed in such a way to support the latest standards 

in providing data transfer security. They are grouped 

into service sets and it is possible to implement only 

the subset of these services needed for the specific 

application. Key differences between OPC UA and 

previous OPC specifications are: 

I. OPC UA defines unified data model and 

simplifies the design of the system based on 

the UA specification. Previous versions of 

the specification defined separate models for 

each specification (DA, HDA, AE) [9]; 

II. OPC UA allows dynamic addition and 

removal of the values (which was 

impossible in the previous versions). 

III. Values themselves can be grouped into 

views and the various access privileges can 

be defined for different users. 
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