FORMATION OF A SYSTEM APPROACH TO THE
OPTIMIZATION OF MARKETING MANAGEMENT AT
AN ENTERPRISE (p. 4-12)

Svitlana Kovalchuk, Dmytro Kobets, Ludmyla Dybchuk

The problem of forming a system approach to the ap-
plication of marketing management to the activities of ma-
chine-building enterprises is theoretically substantiated and
solved. A system of marketing management of the activities
of industrial enterprises was designed. A model of the system
of marketing management of an enterprise was constructed.
The model contains elements of marketing research, it is
based on strategic, tactical and operational management of
marketing activities, implies formation of an algorithm of op-
timization of organizational structures of marketing, and the
result of its implementation is the design of a scenario-based
approach to substantiating decisions regarding increase in
efficiency of marketing management at machine-building
enterprises.

The process of making management decisions about the
organization of marketing activities is based on economic-
mathematical modeling and provides the alternativity of
choice among creation, reengineering, improvement of or-
ganizational structure of marketing, a form of fulfilling
marketing activities without creating rigid organizational
systems and/or delegating part of marketing functions to the
outsourcing by specialized consulting company. The model
of optimizing a system of marketing management of an enter-
prise was proposed, which takes into account clusterization
of enterprises by the characteristic of fulfilling marketing
functions; the process of management decision making was
improved regarding the choice of an optimal structure of or-
ganization of marketing management at an enterprise.

Keywords: marketing management, system approach,
clustering, machine-building enterprise.
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SYSTEM EVALUATION OF ENGINEERING OBJECTS’
OPERATING TAKING INTO ACCOUNT THE
MARGIN OF PERMISSIBLE RISK (p. 13-19)

Nataliya Pankratova, Ljudmyla Kondratova

The result of this study is the technique for system evalu-
ation of real CES operating taking into account the margin
of permissible risk. The proposed technique is directed to
timely detection and elimination of the causes for situations,
connected with a possible transition of CES into an inoper-
able mode as a distinguishing feature. The time interval is
determined to implement the coordinated margin of per-
missible risk, taking into account the integral informedness
index and an unavoidable threshold time limit. This time in-
terval may be used for guaranteed prevention of the specified
abnormal mode in order to maintain the necessary indicators
values of complex engineering system functioning in the
normal mode. The proposed technique is implemented using
a water supply system as an example, where the water level
in the reservoir and the water pressure at the water inlet of
a technological object are used as indicators; the values of
these indicators characterize the state of the system at each
time instance during its operation. The values for the coordi-
nated margin of permissible risk are received in time instants,
which can be used to implement the guaranteed prevention



of an abnormal situation for one indicator and an emergency
situation for another.

Keywords: strategy, security, survivability, margin of per-
missible risk, abnormal situation, risk, uncertainty.
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DEVELOPMENT OF FUZZY STATISTICAL METHOD
OF OPTIMAL RESOURCE ALLOCATION AMONG
TECHNICAL DEPARTMENTS OF AN ELECTRIC
UTILITY COMPANY (p. 20-27)

Mykola Kosterev, Volodymyr Litvinov

We formulated the approach to solving specific aspects
of the task of strategic planning of sustainable development

of an electric utility enterprise as a multi-criteria decision-
making problem, which can be solved under conditions of
fuzzy initial information. To solve this task, the method of
constructing a set of feasible solutions was proposed, based
on the specific functioning of an enterprise divisions. The
set of feasible variants is compiled according to the Pareto
method, when no element can be improved without worsen-
ing of at least one of the other elements, which makes it pos-
sible to define a compromise allocation of funding, at which
the minimum possible value of the risk of an accident in
the electric utility enterprise’s networks is provided. As an
optimizationl criterion, we adopted the risk of an accident
occurrence in an electric utility system.To solve the task of
risk evaluation at solving a linear programming problem,
we applied the method, which allows evaluating the risk by
analytical way without carrying out probabilistic-statistical
modeling.

As a result, the developed method is efficient for practi-
cal application during an express evaluation of the risk at
different variants of the allocation of funds among the units
of electric utility enterprise without carrying out of cumber-
some probabilistic-statistical modeling.

Keywords: electric utility enterprise, allocation, risk, the
Pareto set, weighting coefficients, Saaty method.

References

1. Handschin, E., Jurgens, 1., Neumann, C. (2008). Long term
optimization for risk-oriented asset management. 16th Pow-
er Systems Computation Conference, Glasgow.

2. Manousakis, N. M., Korres, G. N., Georgilakis, P. S. (2011).
Optimal placement of phasor measurement units: A lit-
erature review. 16th International Conference on Intelli-
gent System Applications to Power Systems. doi: 10.1109/
isap.2011.6082183

3. Soudi, S. (2013). Distribution System Planning With Dis-
tributed Generations Considering Benefits and Costs. In-
ternational Journal of Modern Education and Computer
Science, 5 (10), 45-52. doi: 10.5815/ijmecs.2013.09.07

4. Bae, L. S., Kim, J. O., Kim, J. C., Singh, C. (2004). Optimal
Operating Strategy for Distributed Generation Consider-
ing Hourly Reliability Worth. TEEE Transactions on Power
Systems, 19 (1), 287-292. doi: 10.1109/tpwrs.2003.818738

5. Gambarov, L. A, Shevchenko, S. V., Chernyshova, N. P.
(2009). Optimizatsia proizvodstva, raspredelenia i postavok
elektroenergii v usloviah energorynka Ukrainy. Biznesin-
form, 9, 68-72.

6. Fathi, B. (2011). Investigation the Interest Rate of Each
Energy Source on Optimal Sizing of Distributed Energy Re-
sources. Research Journal of Applied Sciences, Engineering
and Technology, 3 (8), 812-817.

7. Amin, H., Golkar, M. A. (2009). Intelligent power manage-
ment strategy of hybrid distributed generation system.
International Journal of Electrical Power Engineering Sys-
tems, 2 (9), 783-795.

8. Kosterev, M. V., Bardyk, E. L, Litvinov, V. V. (2015). Pre-
ventive Risk-Management of Power System for Its Reli-
ability Increasing. WSEAS Transactions on Power Systems,
10, 251-258.

9. Orlovskiy, S. A. (1981). Problemy priniatia resheniy pri
nechetkoy ishodnoy informatsii. Moscow: Nauka, 208.

10. Nogin, V. D. (2002). Priniatie resheniy v mnogokriterialnoi
srede. Moscow: Fizmatlit, 144.

11. Ketabi, A., Nosratabadi, S. M., Sheibani, M. R. (2012). Opti-
mal PMU Placement with Uncertainty Using Pareto Meth-



od. Mathematical Problems in Engineering, 2012, 1-14.
doi: 10.1155,/2012/501893

12. Terano, T, Asai, K., Sugeno, M. (1992). Fuzzy systems
theory and its application. Tokyo: Academic press, 268.

13. Saaty, T. L. (1990). Eigenvector and logarithmic least
squares. European Journal of Operational Research, 48 (1),
156-160. doi: 10.1016/0377-2217(90)90073-k

14. Kosterev, M. V,, Bardyk, E. 1., Litvinov, V. V. (2013). Nechit-
ko-statystychnyi pidhid do otsiniuvannia ekspluatatsiynoi
ta regimnoi nadiynosti obyektiv pidsystem elektroener-
getychnoi systemy. Naukovi pratsi DonNTU, Elektrotehnika
i energetika, 1 (14), 122—128.

15. Litvinov, V. V. (2012). Otsinka ryzyku porushennia stiikosti
dvygunovogo navantazhennia pry vidmovah elektrooblad-
nannia v pidsystemi EES. Kyiv, 20.

16. Kosterev, M. V., Litvinov, V. V. (2015). Development of
an analytical estimation method of the fault risk in the
power system. Eastern-European Journal of Enterprise
Technologies, 4 (2 (76)), 44-50. doi: 10.15587/1729-
4061.2015.47290

DEVELOPMENT OF AN ECONOMIC AND
MATHEMATICAL MODEL OF LOADING A FREIGHT
AND PASSENGER FERRY (p. 28-37)

Yelena Kirillova, Yekaterina Meleshenko

Ferries are an important structural element of the ferry
transport technological system (TTS) and an integral part
of the global navigation. Today, ferry transportation is
widespread in Europe, the Baltics and the CIS countries.
The most developed traffic on the maritime market is
such freight and passenger ferries as ro-ro passenger and
ro-pax ferries. Ferries are a linear fleet with a number of
peculiarities that complicate the decision-making process
on the formation of their loading. The features that do
not depend on the ferry sailing region include diversi-
fied cargos, a composite cargo and passenger loading, a
multitude of consignments from different shippers, a wide
variety of tariffs, discounts and surcharges for transporta-
tion depending on many factors, and a set schedule of the
ferry operation.

The study presents an economic and mathematical
model that maximally takes into account the specific
features of organizing ferry transportation as well as the
technical and operational characteristics of vessels. This is
achieved by incorporating into the model structure those
restrictions whose left side reflects the characteristics of
the ferry and the line, whereas the right side reveals the
parameters of the cargo and passenger traffic. In particu-
lar, it should be specified that a composite loading of the
ferry with both cargos and passengers implies restrictions
that prevent the carriage of passengers without a cargo
or transporting cargos without passengers accompanying
them. This peculiarity of ferry loading was disregarded
in previous studies devoted to optimizing the loading of
vessels. Furthermore, the control parameters, which are
Boolean variables, used in the model help take into ac-
count the linear and mass characteristics of each cargo
unit, which is caused by a wide variety of cargos within
the same nomenclature.

The specified peculiarities of the suggested economic and
mathematical model make it applicable for both Ukrainian
and foreign ferry operators. Furthermore, the model is open
to any, if necessary, modifications depending on the require-

ments of individual companies due to addition or elimination
of certain restrictions.

Keywords: ferry, loading, cargo, passengers, optimiza-
tion, model, wagon, vehicles, cabins, company.
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DESIGNING FUZZY EXPERT METHODS OF
NUMERIC EVALUATION OF AN OBJECT FOR THE
PROBLEMS OF FORECASTING (p. 37-43)

Oksana Mulesa, Fedir Geche

The research is devoted to the models and methods of
determining the numeric evaluation of the object. A fuzzy
model of the problem was built that allows presenting the
results of experts surveys as the intervals of change in the
numeric evaluation including determining the degrees of the
confidence of the experts in their opinions. Heuristics were
proposed to determine those experts from an expert group,
the degrees of confidence of who have certain features in
their assessments. The application of such mechanism allows
excluding the experts who are not confident in their opinions
or who display equal confidence in all the values of the inter-
vals, determined by them.

Rules of determining collective numeric evaluation of
objects in the fuzzy problem of the numeric evaluation have
been developed that are based on the simultaneous consid-
eration of competence degrees of the experts as well as the
degrees of their confidence in their assessments.

A forecasting model of time series was constructed,
based on the fuzzy methods of determining collective
numeric object assessment that provides a possibility to
consider non-systematic and poor formalized external fac-
tors. The method of simultaneous usage of classic methods
of forecasting and an “expert block” was designed to solve
the problem of time series forecasting that provides a pos-
sibility to include the external factors to the forecasting
value which have a high impact on the forecasting value
but which have not systematic character or cannot be for-
malized.

The efficiency and expedience of application of the pro-
posed approaches to solving the practical problems of time
series forecasting were proven, on the example of the task
of forecasting quantitative characteristics of HIV-infected
people, registered officially in the region.

Keywords: fuzzy problem of numeric evaluation of the
object, heuristics, expert, time series forecasting.
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MODEL OF START-UPS ASSESSMENT UNDER
CONDITIONS OF INFORMATION UNCERTAINTY
(p. 43-49)

Nikola Malyar, Volodimir Polishchuk,
Marianna Sharkadi, Thor Liakh

The study of an actual task of a start-up projects assess-
ment on the stage of the introduction of the product to the
market was carried out. The assessment of a start-up project
is the evaluation of an ”idea,” which may bring profits in
future. In this regard, the problem (poorly structured now)
of assessment of efficiency of start-up projects arises, the so-
lution to which is interested for either venture funds or the
startuppers themselves.

A multi-creteria model of startups assessment under
conditions of uncertainty using the apparatus of fuzzy math-
ematics was designed. A set of criteria was compiled for the
assessment of startups, which are divided into five groups,
and a gradation point scale was designed. The set-carrier of
linguistic variable was proposed that meets the requests of a



decision maker when considering, evaluating and choosing
startups.

A two-level mathematical model of assessment and
choice of startup projects was considered. The model sets the
level of the assessment of an "idea” and its linguistic value,
taking into account the requests of a decision maker when
considering, evaluating and choosing startups. An example
of a model application is shown for the start-up “A multi-
purpose monitoring of a smart home” that was presented at
the "Kickstarter”.

The designed model will be a useful tool to increase the
validity of decision making by venture funds and “investment
angels” who wish to support and finance start-ups.

Keywords: start-up projects, multi-criteria assessment,
group of criteria, membership function, “desired values”.
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FORMING THE CLUSTERS OF LABOUR MIGRANTS
BY THE DEGREE OF RISK OF HIV INFECTION
(p. 50-55)

Oksana Mulesa, Vitaliy Snytyuk, Ivan Myronyuk

The research deals with the problem of dividing a group
of migrant workers into subgroups according to the degree
of risk of infection with the human immunodeficiency virus.
Mathematical model of the problem of clustering as a prob-
lem of building up a rule was developed, by which reflection
from the set of possible values of characteristics on a set of
clusters is carried out and the method of evolutionary clus-
tering of objects was adapted to the selection of groups of
migrant workers by constructing a fitness function, which
provides assignment of an object to the cluster, the Euclid-
ean distance from the center of which to the object is the
smallest.

Experimental verification of the developed method for
the problem of defining subgroups of persons according to
socio-demographic characteristics in the group of migrant
workers was performed, the result of which was dividing
the group of migrant workers into three groups of clusters
in the ascending order by the degree of risk: a group of
clusters with high risk, a group of clusters with moderate
risk and a group with a relatively low risk. As a result of
this division, each group of clusters is homogeneous not
only by socio-demographic portraits of its representatives,
but also by the degree of prevalence of practice of risky
behaviors with regard to human immunodeficiency virus
infection.

Comparative analysis of the results of the problem
solving of clustering of the objects of the set group with
high risk by the method of k—means and by the method of
evolutionary clustering was carried out by the values of the
function, which is the integral sum of the distances from
objects to the centres of those clusters where they belong.
Therefore, according to the performed calculations, the
advantages of the evolutionary method in particular have
been proven.

Keywords: evolutionary clustering, a group of migrant
workers, the risk of infection with human immunodeficiency
virus.
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STUDY OF CARRY OPTIMIZATION WHILE ADDING
BINARY NUMBERS IN THE RADEMACHER
NUMBER-THEORETIC BASIS (p. 56-63)

Mykhailo Solomko, Boris Krulikovskyi

The operation of addition of binary numbers in the multi-
bit parallel carry adder circuit of the Rademacher NTB, the
process of which uses the logarithmic summation algorithm
is considered. It is found that computing of the sum and
carry signals in circuits of such adders can be justified by
the mathematical model in the form of the directed acyclic
graph, which is a binary tree. It is revealed that the perfor-
mance indicator of the directed acyclic graph in the form of a
number of computing steps determines the optimum number
of carries in the multi-bit parallel carry adder circuit in the
Rademacher NTB.

It is found that the number of computing steps for the
considered models of parallel carry adders is equal to the
number of bits of binary numbers n. Thus, the complexity of
the algorithm for computing the sum and carry signals of the
parallel carry adder in the Rademacher NTB is O (n) and is
linear — the time of the algorithm increases linearly with the
number of bits of binary numbers n.

The research can be used for the design technology of
electronic adder circuits, since it makes clear what is the
structure of the adder, teach to operate the adder circuit at
the design stage.

Keywords: adder, cascade circuit, directed acyclic graph,
Rademacher NTB.
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