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Summary. This article describes the features of the economic
environment. We characterize the external and internal factors impact on the
economic projects. The definition of the concept of fuzzy logic and linguistic
variable and their relationship with the economy as a whole. The features of a
fuzzy model and the possibility of applying this method in the economy. The
conclusions about the prospects of the use of fuzzy modeling method in
economic planning.

Key words: economy, fuzzy logic, linguistic variable, modeling.

Anomayia. Y Oauiti cmammi onucylomscsi 0CoOIUBOCMI eKOHOMIYHO20
cepedosuwa. Mu xapaxmepuzyioms 6NIUE 306HIWHIX | 6HYMPIWHIX (Paxmopis
HAQ eKOHOMIYHI npoekmu. Buznauenns nowamms Heyimkol Jo2iku ma
JIIH2BICMUYHUX 3MIHHI T IX 83AEMO38'SA3KY 3 eKOHOMIKOW0 6 yinomy. Ocobausocmi
HeuimKoi MoOei | MOMCIUBICMb 3ACMOCYBAHHS Yb020 Memody 8 eKOHOMIYL.
3pobneHo BUCHOBKU NPO NEPCRneKmueU BUKOPUCMAHHS Memoody HeUimKo20
MOOeN08AHHS 8 eKOHOMIYHOMY NJIAHYBAHHI.

Knwuoei cnoea: exonomixa, Heuimka J102iKa, JNiH2BICMUYHA 3MIHHA,

MOOENOBAHHA.

AHl-lOmal(M}l. B OaHHOU cmamove OnucwvlearoncA ocobennocmu
DKOHOMUYECKOU cpe()bz. Mbi xapakmepuszyem 6GJUAHUE GHEeULIHUX U 6HYNIPEHHUX
gbakmopoe HA JKOHOMUYECKUE NnpoeKmbl. Onpec)eﬂenue NOHAMUSL HeYyemKoll
JAO2UKU U JTUHBUCTIUYECKOU I’lepeMeHHOIZ U UX CB853b C DKOHOMUKOU 8 uejiom.
Ocobennocmu Heuemkol MoOelu U 803MONCHOCIb npumeHerusl anoco Memooa
6 2KoHomuke. Bvlieoowvi o nepcnekmueax UcCnoJjib306AHUA Memooa Heyemrxozo
MO@&IZMPOGCIHU% 6 IKOHOMUYECKOM NIIAHUPOBAHUU.

Knwueswvie cnosa: OKOHOMUKA, HeuemKasd JocuxKa, JaduHzeucmudeckKka

nepemeHHa:l, Modeﬂupoeanue.
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Formulation of the problem. The issue of determining the effectiveness
of advertising is still open, because the process is dynamic and multifactorial.
There is no generally accepted methodology for determining criteria and
performance indicators for advertising communication. At the same time,
advertising is an integral part of the marketing strategy. Evaluation of the effect
of the advertising campaign makes it possible to make adequate managerial
decisions, so the use of the most informative and reliable method of determining
the effectiveness of the functioning of advertising is necessary. Against this
background, it is important to develop an alternative to the classical method for
determining the results of advertising activities.

The analysis of the latest research and publications confirms the
relevance of the issue under consideration with respect to techniques for
evaluating the effect of advertising. In their scientific publications M.
Chumachenko, A. Amosha, Yu. Makogon, |. Buleev, A. Martyakova, V.
Novitsky, G. Skudar, V. Gospodin, A. Novikova, N. Jankowski, J. Gohberg and
others Concern current marketing issues and focus on addressing individual
market problems through the activation of the marketing mechanism and its
tools.

The purpose of the article is to make an analysis of the feasibility and
feasibility of using fuzzy modeling with elements of metauristics to evaluate the
effectiveness of the advertising process.

Results of the study. Under market conditions, any economic entity in its
activity inevitably faces uncertainty. Even high-class specialist is unable to
predict the changes that may occur in the external environment. Planning is one
of the components of the controlling of business processes, it is the way to
reduce uncertainty and risk. However, any, even the largest firm can not afford
to completely eliminate uncertainty and, therefore, absolutely take into account

the impact of all factors.
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When you are working with precise parameters and systems, everything is
quite simple. In another case with fuzzy systems. It operates so-called principle
of incompatibility: to obtain definite conclusions about the behavior of a
complex system should be involved in its analysis of the approaches that utilize
the principles of fuzzy logic.

Fuzzy logic - is a branch of mathematics which deals with complex
classical logic and the theory of fuzzy sets. The main characteristic of the fuzzy
set theory is the manipulation of a component as a linguistic variable. A
linguistic variable is a variable whose values are not numbers, and words and
expressions, which cause blurred because they do not have a specific numeric
value.

Each linguistic variable consists of:

o title;

« the set of its values, which is also called the base-set term;

* universal set X;

 syntactic rules G, which are generated by the new terms by using the

words natural or formal language;

« semantic rules P, which each value of the linguistic variable assigns a

fuzzy subset of X.

Often the output data for the solution of economic problems are the
opinions and conclusions of the experts presented by phrases and words, or
linguistic data, so there is a need to transform the linguistic parameters in
numeric expressions. That is the problem and solve the theory of fuzzy sets.

Limitations and disadvantages of the use of "classical” formal methods in
solving semistructured problems are the result of articulated founder of the
theory of fuzzy sets, LA Zadeh's principle of incompatibility: «... the closer we
come to the solution of real world problems, it is clear that with increasing

complexity of the system our ability to make accurate and confident conclusions
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about its behavior is reduced to a certain threshold, beyond which precision and
confidence are almost mutually exclusive» [5, p. 165].

Disclosure of uncertainty in an unstable environment may be classical
probabilistic and statistical methods, but it is an average assessment with a
fictitious character. In volatile market situation, the application of statistical
methods correctly, and then decisions should be made according to the rules of
the principal settings of the decision maker with regard to the phenomenon of
uncertainty.

In such situations, decision-making is largely accounted based on expert
assessments. However, any expert opinion, even made of the exact objective
data, it is much more uncertain than a complex multi-dimensional data set,
which is available in a comprehensive manner is extremely difficult (and
sometimes impossible). Thus, although expert opinion may contain
generalizations and predictions that are relevant to the practice, it does not
reduce the level of uncertainty.

It should be noted that another source of uncertainty may be the decision
maker. One of the problems associated with it - a fuzziness in concepts,
judgments and preferences, the uncertainty of the time interval in which is
stored the monotony of human preferences and judgments [1, p. 312].

Methods based on the theory of fuzzy sets, refer to the methods of
evaluation and decision-making under uncertainty. Their use involves the
formalization of baselines and targets for the efficiency of the process as a
vector of interval values (fuzzy interval), hit in each interval is characterized by
a certain degree of uncertainty.

The essence of the concept of the effectiveness of advertising is much
broader than simply an indicator of the increase in turnover. The concept of
efficiency includes the process of research and entering a new market segment,
raising or lowering prices, rebranding, reaching a new target audience, etc. At

the same time, the indicators of the effectiveness of the advertising process
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affect many independent from the advertiser and uncontrolled factors (currency
exchange rates, peculiarities of national legislation, political situations, force
majeure circumstances, etc.) [1, p.258]. That is, the advertising process is
characterized by dynamism, multifactority, the presence of a large number of
process characteristics, etc. Considering this, it is proposed to use fuzzy
modeling to determine the effectiveness of the advertising process, namely,
modeling using the parameters of the genetic algorithm model at the adaptation
stage.

In this paper, we propose a method for constructing a performance
evaluation model, which includes:

- formation of fuzzy rules on the basis of which the model is

constructed;

- creation of model structure;

- development of a model evaluation procedure;

- selection of the quality criterion for learning the model,;

- adaptation of model parameters.

The fuzzy rules used in the construction of the fuzzy neural network

model have the form:

RULE k: IF the condition k THAT conclusion K (Fk)

k - is the rule number,

FX - the coefficient of certainty, the confidence factor or the weight of

the fuzzy rule (takes a value from the interval [0,1]), Kelr

A condition k is a collection of subwords of the form

~

~ ~k ~
X1 there is®  And ... And *n there is %n |

conclusion k is a conclusion of the kind

yisﬁk
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Xi - the name of the input linguistic variable corresponding to the factor,

ieln

Y - the name of the output linguistic variable corresponding to the

complex evaluation,

- the qualitative value of the variable, Xi kel, r1e 1, n

~

a;

p - qualitative value of the variable, y, K el,_r_

Due to the shortcomings inherent in the models of performance
evaluation, a four-layer fuzzy neural network model is proposed.

The model of a fuzzy neural network for estimating the efficiency of

functioning is formed according to the following principle:

the input (zero) layer contains neurons that correspond to factors affecting

. . . . O
the efficiency of functioning, the number of neurons N© = n.
- the first layer realizes fuzzification, and its neurons correspond to the

n
N (l) - Z ni
qualitative values of the factors, the number of neurons, i=L  where

Ni - the number of qualitative values for the i-th input linguistic variable;
- the second layer implements the aggregation of subwords, and its neurons

n
N (2) :Hni =r
correspond to the conditions, the number of neurons i=1 ;
- the third layer implements the activation of the rules, and its neurons

n
NG =TTn =r
correspond to the conclusions, the number of neurons i=1 ;

- the fourth (output) layer implements the aggregation of the conclusions,

and its neurons correspond to the qualitative values of the complex

4 _
estimation, the number of neurons N* =g , Where ¢ is the quantity of

qualitative values of the output linguistic variable.
By arithmetic and other operations with such fuzzy intervals according to

the rules of fuzzy mathematics, experts receive the resulting fuzzy interval for
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the target. Based on the initial information, experience and intuition of experts
often can quite confidently quantify boundaries (intervals) possible (permissible)
values of the parameters and the area of their most possible value.

The main disadvantages and limitations of the existing economic and
mathematical models and methods to assess the efficacy and the risk of
economic projects in the face of uncertainty in comparison with the methods of
fuzzy logic are:

- lack of statistical information for the sound application of probabilistic

methods,

- a high proportion of subjectivity in assigning probabilities of expert

assessments,

- lack of completeness of classification system uncertainty [3, p. 181, 4,

p. 274].

To overcome the above drawbacks and limitations of traditional methods
justified the use of fuzzy sets theory for the development of models and methods
of strategic management of economic activities.

It is worth paying attention to the fact that fuzzy modeling process
consists of two key stages:

- identification of the structure (the process of determining the structural
characteristics, or the number of fuzzy rules and linguistic terms);

- identification of parameters (selection of antecedent and consequent
parameters). It is at this stage minimizes system error, so special attention
should be paid to the optimization of this phase in modeling economic
problems.

Conclusions. Business Economics is a multifactor system which,
moreover, is focused on the end user, to predict the behavioral characteristics of
which are quite problematic. In addition, the economy is quite sensitive to the
social trends of the industry. Moreover, to predict changes in the economic

activity under the influence of external and internal factors in the majority of
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cases it is possible only in terms linguistic (or fuzzy) concepts. Based on this

priority in the economy is the use of fuzzy logic and fuzzy modeling.
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