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ABSTRACT

The article is devoted to development methods and models for the study and evaluation the current state of
the stock market. For example, the stock market in the Russian Federation. In the stock market, it is very
difficult to find the models to measure the securities prices changes, therefore the assessment problem the
state of the stock market and forecast of its development are usually solved under conditions of incomplete
information. This article presents the basic assessments such as indexes, the current volume of transactions,
the volatility, capitalization of the stock market and oil prices. We explained the purpose of them and
suggested states for the stock market: stable, transition, growth, unstable and stagnation. These proposed
states of the stock market as the most corresponding to the real state of market. In this article we used
model to assess the state of the stock market. This model allows us to classify the possible states of the
stock market on the basis of measuring the assessment as mentioned above. Depending on the basic sets of
the values of assessment the expert gives the linguistic variables, their term-sets and membership functions
of fuzzy sets. The experts give set of the standard situations of the stock market. The model contains in its
structure rules for assessing the current state of the stock market. The situations assessment model
compares between the actual situations with the standard situations and gives inference about the state of
the stock market at current time. To perform the research we designed program in an environment Matlab
and gave an example of assessing the current state of the stock market.

Keywords: The Stock Market, Assessing, Incomplete Information, Fuzzy Logic, Decision-Making.

1. INTRODUCTION market may be getting a lot of money and also may
be lose them in a very short time.

The Securities Market or the stock market takes a
special place in the country’s economy. The stock
market "lives by its own laws" and his state is
determined by not only the economic state of
particular country (for example Russian), but also
the state of global economy. For distinguish the
market by the manifestation of stationary / no
stationary, Availability / absence of aftereffects, as
well as a manifestation of changes of the linearity /
nonlinearity for the parameter at different time
intervals.

The assessment problem the state of the stock
market and forecast of its development is an actual
problem. Solution the assessment problem the
current state of the stock market will provide the
successful solution for many other problems. The
most important among these problems is the
problem of investment the money [1-3]. The
solution of the assessment problem of the state of
the stock market is based on use the models. There
are famous methods and models for predicting the
state of the stock market, for example, convergence

The peculiarity of the stock market is also / divergence of moving averages, the forecast based
associated with the appearance of unstable On neural network autoregressive integrated
situations. These situations are characterized by the ~Moving average and others [4 - 7]. Shown [4, §]
fact that prices of the shares packages change there are many of mathematical models used to

dramatically. As a result, participants in the stock Pperform the forecast of the stock market. These
models give good and reliable results, but only in
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the case of stability the state of the market. These
models do not reflect the behavior of prices if the
stock markets are unstable and unforeseen
significant changes occur.

In the stock markets works specialists with in-
depth knowledge and ability to do the assessment of
the current state of market and forecast of its
development. Therefore, it is necessary to use the
knowledge of these experts and formalize this
knowledge. The application of decision-making
models based on expert’s knowledge gives good
results [9]. It should be noted that the use of
expert’s knowledge does not mean rejection of
Statistical data. When formalizing the parameters of
the securities market and for the model of assessing
the state of the market we use the concept of fuzzy
sets and linguistic variables [10 - 12]. Assessment
model the state of the market when give the
variables of problem allow to use the model of
situational analysis [9, 13, 14]. The model works
with expert data and the results of measurements of
assessment the current market.

Assessment the securities market as a group of
characteristic factors for situational models take
from available public data of exchange trading in
stock markets, that enough to accurately describe
the current state of the stock market in the Russian
Federation, using the model of situational analysis
and information support toolbox.

2. THE FORMALIZATION OF THE
PROBLEM PARAMETERS OF
ASSESSING STATE OF THE STOCK
MARKET

To assess the state of the stock market in the
Russian Federation we proposed the following
states: stable; transition; the state of the market
growth (growth); unstable; an extremely unstable
state (stagnation). Each of these states can be
associated with a set of characteristic factors, each
of which is based on publicly available data of
exchange trading in stock markets [15, 16]:

- Indices (the average change in prices of a
particular set of securities, for example, SP500,
NASDAQ, RTS, MICEX, and others.);

- The volume of current transactions - allow
understanding the market from the perspective of a
quantitative number of transactions;

- Market volatility (shows the level of panic or
relaxation for bidders at a time - for example, the
VIX, or RTSVX for RTS) - is the amplitude of the
fluctuations in price over a certain period of time

and so on. It is not the horizontal direction of the
trend, but the scope of the vertical jump and the
swing highs and lows within a day;

- Stock market capitalization (the value can be
defined as the product of the number of issued
securities at their market price) this amount of
capital represents in the form of income securities;

- The price of oil.

Let us explain a feature of the selected

characteristic factors.

Indices - this instrument gives general idea about
the state of pricing in the stock market. In other
words, it shows where is moving the whole market.

The indicator "volume of current transactions"
represents a change in rubles (in the value of
securities), which reflects the value of transactions
for the selected time interval. The indicator of
trading volume allows assessing the strength or
weakness of a market movement and works as
confirmatory factor in the rise or fall.

Let us consider the example of manifestation of
market volatility If the trading session and the price
of the exchange tool vary in small range (1% of
1.5%), then in this situation considered a low-
volatile. If the price rises in the morning up to +
15%, in the evening falls to 10% and the market
closed at a value of 5%, then such exchange asset
called volatile. Therefore, market volatility
indicator shows how strong is jumping price and
how effective is the trading of these securities.

Cost volume of capitalization is defined as the
product of the number of issued securities at their
market price. In the situation of certain amount of
outstanding shares and bonds the absolute market
capitalization is determined by the level of the
corresponding prices and the relative change in its
general form (increase or decrease) is shown in the
dynamics of stock indices.

Practice in recent year’s shows that the Russian
stock market is highly dependent on European and
the European market dependent on American.
Status of US stock market shows a relationship
(correlation fuzzy) on oil prices.

Experts consider each of the characteristic factors
as a linguistic variable (LV), define a set

<ai, T(ad,), Xi, Gi, Mi>, where oi —
name of LV; T(ai) - term-set LV ai; Xi — domain
LV ai; Gi - syntactic rule; Mi - semantic rule
[11, 13]. For each LV ai experts give the term-set

i=1,n
b
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sets of fuzzy variables

a/,i=1,n,j=1m

i, where mi — domain of

term-set T(ai).

. j
Fuzzy variables ¢

i A J
@i 7C(ai )7Xi>7
u,}(x,)/x,>}

are defined by the sets <

where

Clal)=/< . .
(a]) He , xieXi — fuzzy subset

of sets Xi, “ ¢« ¥/ _membership function

elements of xieXi in fuzzy set € (« ./ ) |

3. SITUATIONAL MODEL FOR
ASSESSMENT THE STATE OF THE
STOCK MARKET

For assessment the state of the stock market we
use situational model. The use of this model gives
good results in solving different problems and it is
shown in many studies, for example, [9, 17 - 19].
Also there are famous methods for constructing
models of assessing the current state of the stock
market [4 - 7].

In this article, we show a model for selection
(identification) the current state of the stock market,
in this model the experts give standard fuzzy
situations. Parameters of characteristic factors are
measured and the results of the measured values are

in form of the basic sets Xi = !
values of characteristic factors

n  The measured
have the

J
membership degrees of fuzzy variables  i* . In the
result determine the real fuzzy situation on the stock
market.

Set of standard fuzzy situations
* ~ % ~ % ~ %
S =4S, .5,,.,8 .. .
(51:83:Sp} divide into  subsets
* * * J—
S.eS S, xS, =@, ij=1ni#%j .
J ! J , with each

subset corresponds to a unique solution about the
status of the stock market: hl - stable;
h2 - transition; h3 - growth; h4 — unstable and
hS - stagnation. Each standard fuzzy situation the
experts mapped him to this or that of the states of
the stock market. The use of situational model
allows comparing the real fuzzy situations with
standard fuzzy situations of the stock market. The
essence of the model is displayed in Figure. 1.

o))
=

E-ISSN: 1817-3195
SN
f ! 1
@) O O
| i T

| The results of the measurement of object parameters

Figure. 1. Situational model for assessment the state

Now we will explain the formalizing situational
model. Standard fuzzy situations defined as fuzzy
sets of the second level [20, 21]:

S =04,/ %)/ <, 65)/ %) 05> |1y

= l
Where %i° (i=1,n), where 1 is the number of

linguistic ~ variables and characterizing the
components the standard fuzzy situations.

The state of object is characterized by some of
real fuzzy situations and to identify its grade of
membership required measuring the values of the
factors for state of stock market. To determine the
degree of proximity the real and standard fuzzy
situations initially we use fuzzy operation of the
fuzzy sets theory to determine the degree of fuzzy
equality. If the real fuzzy situation is not equal
(fuzzy equality) to any of the standard fuzzy
situations (degree of fuzzy equality less than 0.5),
then in this situation it is necessary to use the
definition operation the fuzzy inclusion.

The degree of fuzzy equality of the two fuzzy

sets § i

22]:

and 5/ determined by the formula [13,
uSLST)= & p(ps00)ug ()
u(S,.S;)=v(S5,.8)&v(S,.S; ).

The degree of fuzzy equality“®: (S ) is

determined by formulas:

U887 )= & u(ps ) 1 ()

Hps, 00 ) b 0 )= & CCpty (Tt (T D)

i
Kk €1y

Clu, A Dby ) L)) T Hy, (T by L),

C(ﬂ;zsr o )(]Z )’,Uys, o )(]Z )= ,Uyg‘ o )(]:) <~ ,Uys, o )(]Z ),
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Huow (Td)ed-1Y

when and
/Ll‘uj‘,(yl)(Tkl ) & (] -t t);
Clttyy o (T Dty o (T =1,
K when
qu;,(y,)(Tk])e (1 'ty t)
Moo (Tl)ed-10.
or J
The degree of membership S qnS) ,
S, c §

< 57 is determined by formulas [13]:

v(§.87)= & vips () w0

WA.B)= &( 14, (0> ), A>B=max(+AB).

In the formulas of determining the degree of fuzzy
equality and fuzzy inclusion used the fuzzy
equivalence operation [13]:

A<>B=min{ [max(1- A,B)], [maxx(1-BA)] }
4. INFORMATION SUPPORT TOOLBOX

To assessment the state of the stock market we
have designed program in Matlab environment [23].
The algorithm of this program is shown in Figure.
2. The algorithm shows the steps of identifying the
state of the stock market: measuring characteristic
factors, fuzzification, inference, defuzzification and
the state of stock market at any given time.

The volume of
current transactions

The price of oil
Standard fuzzy states

Rule base H Situational model H Real fuzzy states ‘

The current state of
stock market

Figure. 2. The Algorithm Of The Information Support
Toolbox

185

The advantage of the using Matlab: Allow you
without expensive to implement numerous of
effective mathematical algorithms for almost all
activity areas. For example, do not need to write
program to build membership function of fuzzy sets
independently and solving of equations systems or
optimization and so on.

5. THE RESULTS OF THE STUDY

Start the program to perform the research.
Interface the program shown in Figure. 3.The
program contains two interfaces: one is for the
expert and other one is for a user. Initially, the
expert gives the number of linguistic variables, their
term-sets and membership functions of fuzzy
variables.

Sihal L D_&‘ [

The expert system determines the current state of the stock market in the
Russian Federation

The expert interface ‘

The user interface ‘

Exit

4

Figure. 3. The Main Interface Of Information Support

In the following we identified five linguistic
variables with their term-sets to assess the current
state of the stock market in the Russian Federation:

RTS index, which has a term-set
1 2
T(al):{af - Very Small; ;. Small;

3 4
(04 .
1 - Medium;

-al -

5
“r -Big; 1 - VeryBig};
- a2 — The volume of current transactions, which
1
has a term-set T(a2)={ @

2 3
a a

2 - Small; 2

5

e Very Big};

Very Small;
4

Medium; @ Big;

-a3 —  Volatility in  term-set of
1 2
T(@3)={ %3 - Very Low; %5 - Low;

3 4 5
%5 -Medium; %5 - High; @5 . Very High};
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- o4 — Capitalization, which has a term-set
al a)
T(ad)={ 4 - Very Low; 4 -
3 4 5
&y - Medium; &y - High; &y - Very High};

Low;

- a5 — The price of oil, which has a term-set
T(as5)={ % a; .

3 a 4 a 5
%5 -Medium; 5 - High; “5 - Very High};

Very Low; Low;

Figure. 4-8 shows the results of determination by
experts and the results of entering the LVs, FVs and
their membership functions:

Verysems
Semat

Mednm

DI

2 0 2.4 6 8 » 12 u%BI%
RTS index

64208 5 4

Figure. 4. The Membership Functions Of The Linguistic
Variable o; — RTS Index
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The volume of current transactions

Figure. 5. The Membership Functions Of The Linguistic
Variable a; — The Volume Of Current Transactions
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Figure. 6. The Membership Functions Of The Linguistic

Variable a; — Volatility
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Figure. 7. The Membership Functions Of The Linguistic
Variable o — Capitalization
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The price of oil

Figure. 8. The Membership Functions Of The Linguistic

Variable ot; — The Price Of Oil

In the proposed example we give parameters for
the five of the standard fuzzy situation of the stock
market:

- 57 ={<<0/VerySmall>, <0,3/Small>,
<0,6/Medium>, <0,8/Big>, <I1/VeryBig>/ RTS
index >, <<0/VerySmall>, <0,2/Small>,
<0,7/Medium>, <0,8/Big>, <I1/VeryBig>/ The
volume of current transactions>, <<l/VeryLow>,
<0,5/Low>, <0,2/Medium>, <0/High>,
<0/VeryHigh>/  Volatility >, <<0/VeryLow>,
<0,1/Low>, <0,3/Medium>, <0,7/High>,
<1/VeryHigh>/ Capitalization >, <<0/VeryLow>,
<0,2/Low>, <0,6/Medium>, <0,8/High>,

<1/VeryHigh>/ The price of oil >}.

- 52 ={<<0,1/ VerySmall >, <0,4/Small>,
<0,8/Medium>, <1/Big>, <0,6/VeryBig>/ RTS
index >, <<0,7/ VerySmall >, <I1/Small>,
<0,7/Medium>, <0,2/Bigh>, <0/VeryBig>/ The
volume of current transactions>, <<0,1/VeryLow>,

<0,6/Low>, <1/Medium>, <0,6/High>,
<0,1/VeryHigh>/ Volatility >, <<0/VeryLow>,
<0,1/Low>, <0,6/Medium>, <1/High>,
<0,7/VeryHigh>/  Capitalization >,  <<0,1/

VeryLow >, <0,6/Low>, <l/Medium>, <0,6/High>,
<0,1/VerHigh>/ The price of 0il>};
- §;={<<0/ VerySmall >, <0/Small>,

<0,2/Medium>, <0,8/Big>, <I1/VeryBig>/ RTS
index >, <<0/ VerySmall >, <0,2/Small>,
<0,5/Medium>, <0,8/Big>, <I1/VeryBig>/ The
volume  of current  transactions>, <<0,8/
VeryLow >, <1/Low>, <0,5/Medium>, <0/High>,

<0/VeryHigh>/ Volatility >, <<0,2/VeryLow>,
<0,6/Low>, <1/Medium>, <0,7/High>,
<0,3/VeryHigh>/ Capitalization >, <<0/
VeryLow >,  <0,1/Low>, <0,5/cMedium>,

<1/High>, <0,8/VeryHigh>/ The price of 0il>};
- §;={<<0,9/ VerySmall>, <0,7/Small>,
<0,3/Medium>, <0/Big>, <0/VeryBig>/ RTS
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index >, <<0,8/VerySmall>, <1/Small>,
<0,5/Meduim>, <0,1/Big>, <O0/VeryBig>/ The
volume of current transactions>, <<0/ VeryLow >,
<0/Low>, <0,2/Medium>, <0,7/High>,
<1/VeryHigh>/ Volatility >, <<0,3/ VeryLow >,
<0,7/Low>, <1/Medium>, <0,5/High>,
<0,1/VeryHigh>/  Capitalization >, <<0,3/
VeryLow >, <1/Low>, <0,5/Medium>, <0,1/High>,
<0/VeryHigh>/ The price of 0il>};

- §;={<<1/VerySmall>,  <0,9/Small>,

<0,1/Medium>, <0/Big>, <0/VeryBig>/ RTS
index >, <<0,5/VerySmall>,  <0,8/Small>,
<1/Medium>, <0,5/Big>, <0,1/VeryBig>/ The
volume of current transactions>, <<0/ VeryLow >,
<0,2/Small>, <1/Medium>, <0,7/High>,
<0,5/VeryHigh>/ Volatility >, <<l/ VeryLow >,
<0,7/Low>, <0,3/Medium>, <0/High>,
<0/VeryHigh>/ Capitalization >, <<1/ VeryLow >,
<0,7/Low>, <0,2/Medium>, <0/High>,
<0/VeryHigh>/ The price of 0il>}.

The number of these standard fuzzy situations of
the stock market can be more.

The decision-making for the state of the stock
market going by the rules:

- hl - if the real fuzzy situation is close to the

*

first standard fuzzy situation >/ , then the current
state of the stock market - stable;

- h2 - if the real fuzzy situation is close to the

second standard fuzzy situation F , then the current
state of the stock market - transitional;

- h3 - if the real fuzzy situation is close to the

third standard fuzzy situation 3 , then the current
state of the stock market - growth;

- h4 - if the real fuzzy situation is close to the

*

fourth standard fuzzy situation ~ 7, then the current
state of the stock market - unstable;

- h5 - if the real fuzzy situation is close to the

fifth standard fuzzy situation Ss , then the current
state of the stock market - stagnation.

Figure. 9 shows the result of input the standard
fuzzy situations.

B [ESEEE)
Enter the parameters for standard fuzzy situations
The first standard stuation
RTS index. ‘The volume of current transactions. Volatity
VerySmal 0 VerySmal 0 VeryLow 1
smal 03 Smal 02 Low 05
Medium 06 Medum 07 Medium 02
Big 08 Big 08 High 0
VeryBig 1 VeryBig 1 VeryHigh 0
Captalzation. The price of oi.
VeryLow 0 VeryLow 0
Low 0.1 Low 02
Medium 03 Medium 06
High 07 High 08
Venytiigh 1 Venytiigh 1
Enter the corresponding state of the stock market stable Enter J

Figure. 9. Detail Of The Result Of Input Of
Standard Fuzzy Situation

The next step is work with the interface of user;
the user must enter the measured values for
parameters of the characteristic factors for the RTS
index, volume of transactions, the volatility,
capitalization, oil prices. The measured values are
in form of the basic set and have membership
degrees of fuzzy variables. Figure. 10 shows the
result of entering values of the characteristic
factors.

[ES 3 [P
Enter the parameters of real fuzzy situation
RTSindex 16 %
The volume of current transactions 5000000 Py6
Volatiity 125 %
Captaiization 350000000 | S
The price of oil 45 s
Figure. 10. The Specific Values For Parameters
Of The Real Situation
The membership function of fuzzy sets
ol j . . .
Clai) for parameters is carried out according to

the formula:
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0, x<a
2
Z[z_aj R a<x§a;b
—a
B , (2)
-2 222, 2 cy<p
b—a 2
f(xa,b,c,d)=11, b<x<c
2
-2 x—cj , ch_C+d
d—c 2
2
) x—d ’ C+d$x$d
d-c 2
0, x>d

Figure. 11 shows the results of the membership
function values for the real fuzzy situation after the
user enters the parameters of the characteristic
factors (see. Figure. 10).

B sinat B
The parameters of real fuzzy situation
RTS index: The volume of current transactions. Volatiy-
VerySmall 09527 VerySmall 0.8367 Verylow 0
Smal 068 Smal 1 Low 0
Medium 0 Medium 0 Medium 0
Big 0 Big 0 High 0.7444
VeryBig 0 VeryBig 0 Verytiigh !
Captalzation The price of oi
VeryLow 0 Verylow 0.08
Low 05 Low 09444
Medium 1 Medium 05
High 0 High 0
VeryHigh 0 Veryhigh 0
assessment the state

Figure. 11. The Values Of Membership
Function For The Real Fuzzy Situation

The real fuzzy situation is determined by the set:

S ={<<0,9527/VerySmall>,
<0,68/Small>, <0/Medium>, <0/Big>,
<0/VeryBig>/RTSindex>, <<0,8367/VerySmall>,
<1/Small>, <0/Medium>, <0/Big>, <0/VeryBig>/
The volume of current transactions >,
<<0/VeryLow >,  <0/Low>, <0/Medium>,
<0,7444/High>, <I1/VeryHigh>/ Volatility >,
<<0/VeryLow>, <0,5/Low>, <1/Medium>,
<0/High>, <O0/VeryHigh>/  Capitalization >,
<<0,08/VeryLow>, <0,9444/Low>, <0,5/Medium>,
<0/High>, <0/VeryHigh>/ The price of 0il >}.

The expert identifies and enters the fuzzy
threshold equality of real and standard fuzzy
situations, such as (0.6) and presses the button
«assessment the state» to assess the state of the
stock market.

e
188

The program defines the close

K, % for real fuzzy situation and each of the
standard fuzzy situations and forms the current state
of the stock market, as shown in Figure. 12.

degree

B sinas o
Enter the threshold 06
Enter
The close degrees for real fuzzy situations and each of the standard fuzzy situations.
1 0
2 0
3 0 The current stat of stock market  Unstable
4 0,68
5 0
Figure. 12. The Output Of The Current State Of
The Stock Market
6. CONCLUSIONS

In this article we proved the importance of
assessing the current state of the stock market. This
study has the following features: gave a set of
characteristic factors and define their linguistic
(verbal), gave the states of the stock market: stable;
transition; growth; unstable and stagnation, experts
define linguistic and fuzzy variables and also the
membership functions of fuzzy variables to describe
the state of the stock market, assessing the current
state of the stock market is carried out using the
model of situational analysis, experts determine the
standard  fuzzy situations, the real values of
characteristic factors are measured and identified
the real fuzzy situation of the stock market and the
program gives the result of belonging the current
state of the stock market to one of the states of the
stock market: stable; transition; growth; unstable
and stagnation. Thus, according to the results it is
possible to conclude that the problem of
determining the state of the stock market was
solved in the condition of incomplete input data.

REFERENCES

[1] Carley Garner. Currency Trading in the
FOREX and Futures Markets. By Pearson
Education, Inc. Publishing as FT Press Upper
Saddle River, New Jersey 07458. 2012. p.227.

[2] Anmin Zhu and Xin Yi. The comparisons of
four methods for financial forecast.




Journal of Theoretical and Applied Information Technology
15" July 2016. Vol.89. No.1

54

© 2005 - 2016 JATIT & LLS. All rights reserved- SATIT

ISSN: 1992-8645

www.jatit.org

E-ISSN: 1817-3195

Automation and Logistics (ICAL), IEEE
International Conference on Zhengzhou.
2012.pp. 45 - 50.

[3] Armstrong J.S. Forecasting for Marketing.
Quantitative Methods in Marketing. - London:
International Thompson Business Press. 1999.
pp 92 -119.

[4] Siham Abdulmalik Mohammed Almasani,
Valery Ivanovich Finaev and Wadeea Ahmed
Abdo Qaid. Research on the effectiveness of
predication models in the securities market.
ARPN Journal of Engineering and Applied
Sciences. VOL. 10, NO 22, 2015. pp. 10651 —
10658.

[5] Seyed Hadi Mir Yazdi and Ziba Habibi

Lashkari. Technical analysis of Forex by
MACD Indicator. International Journal of
Humanities and Management  Sciences

(IJTHMS). 1(2), 2013, pp.159-165.

[6] Ayodele A. Adebiyi, Aderemi O. Adewumi
and Charles K. Ayo. Stock Price Prediction
Using the ARIMA Model, UKSim-AMSS 16th

International ~ Conference on  Computer
Modelling and Simulation, IEEE, 2014.
PP.105-111.

[7] Yetis, Y, Kaplan, H. and Jamshidi, M. Stock
market prediction by using artificial neural
network. IEEE World Automation Congress
(WAC) Conference on Waikoloa, HI. 2014. pp:
718 —722.

[8] Xiang, C.and Fu, W.M. Predicting the Stock
Market using Multiple Models. Control,
Automation, Robotics and Vision. ICARCV
'06. 9th International Conference on Singapore,
IEEE. 2006. pp. 1 — 6.

[9] Finaev Valery Ivanovich, Qaid Wadeea Ahmed
Abdo. Decision-making Strategien Within the
Format of Initial Information in the Problems
of Investments/ World Applied Sciences
Journal. 26 (11),2013. pp.1444 — 1450.

[10] L.A.Zadeh. Fuzzy sets and their application to
pattern classification and clustering analysis.
Published in: Book: Fuzzy sets, fuzzy logic,
and fuzzy systems. World Scientific Publishing
Co., Inc. River Edge, NJ, USA. 1996.Pages
355 —393.

[11] Averkin A.N., Batyrshin I.Z., Blishun A.F.,
Silov V.B., Tarasov V.B. Fuzzy Sets in
Models of  Control and Artificial
Intelligence. (Ed by Pospelov D.A.). Moscow.
Nauka Publ. Fizmatlit. 1986. 312 pp.

[12] Zadeh L.A. Fuzzy sets and their application in
a pattern recognition and the cluster analysis.
In: Van Raisin, J (ed.) Classification and
cluster. Mir, Moscow. 1980. pp.208-247.

e
189

[13] Finaev V.I. Models of decision-making
systems: Training Manual. Taganrog: TSURE.
2005. pp: 118.

[14] Borisov AN, Alekseev
A.V, Krumberg OA and etc. Decision-making
Models on the basis of a linguistic variable .
Threshing barn: Zinatne. 1982. pp. 256.

[15] The stock market and stock indices:
http://www.grandars.ru/student/finansy/fondov
yy-rynok.html.

[16] The stock exchange, stock market, securities
market, stock index - concepts and definitions:
http://www.globfin.ru/info/indexes.htm.

[17] Finaev VI, Sizova L.I. The problem of

recruitment for energy companies. Special
Issue  "Actual problems of electricity
production and consumption." Taganrog:

TSURU. Nel1(55), 2005. pp. 141 — 147.

[18] Makarov S.S, Finaev V.I. System methods in
problems of health facilities. Taganrog:
TSURU. 2003. pp149.

[19] Bernstein L.S, Finaev V.I. Adaptive control
with strategies of fuzzy. Rostov-on-Don:
Publishing House, Rostov University. 1993.
pp134.

[20] Saaty T.L. Measuring the fuzziness of sets //
Journal of Cybernetics. V.4, 1974. pp149-194.

[21] Kiyoji Asai, Toshiro Terano, Michio Sugeno.
Applied Fuzzy Systems. Publisher: Morgan
Kaufmann Pub. 1994. P— 302.

[22] L.M. de Campos and A. Gonzalez. A fuzzy
inference model based on an uncertainty
forward propagation approach. International
Journal of  Approximate Reasoning,
ELSEVIER. Vol.9(2), 1993. pp.139-164.

[23] J. S. Roger Jang. Matlab fuzzy logic toolbox
user guide. Math Works. 1997. Pages: 64.




