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Abstract. Optimization of educational establishment exchange dealings with rival establishments is the key
task of efficient management. This makes it necessary to use the predicting and simulation dynamics of
competitiveness pointers in demand to examine alternative approaches for the growth of educational
establishments and the selection of optimum situations of its market demeanor. The conception of
competitiveness is nevertheless not obviously defined by experts, and differs on the subject zone: enterprise,
educational establishments, industry, region, companies, etc. Educational establishments management
competitiveness needs the adoption of prudent and scientifically built managerial resolutions. It is essential
to take into account a lot of issues that have a important impact on the management progression, the
excellence of decisions and outcomes. Multipurpose criteria were used in the simulation model study and
the scenarios development for calibration experiments. This makes it possible to solve the inverse problem
taking into account several limitations. The obtained results show that the higher educational institution
market share can not only not decrease, but it can also double by an increase in the cost of education if the
adopted management decisions will be aimed at improving the quality of the provided educational services.
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Problem definition

The problem of rising competitiveness is one of the
main tasks for improving the management of educational
establishments, working in environments of the crisis and
market. Optimization of educational establishment
exchange dealings with rival establishments is the key
task of efficient management. This makes it necessary to
use the predicting and simulation dynamics of
competitiveness pointers in demand to examine
alternative approaches for the growth of educational
establishments and the selection of optimum situations of
its market demeanor. The conception of competitiveness
is nevertheless not obviously defined by experts, and
differs on the subject zone: enterprise, educational
establishments, industry, region, companies, etc.

There are additionally a quantity of unsettled
problems: lack of universal mathematical model for
competitiveness evaluating and predicting, a frail veiled
regularities reason of the competition practice in
prevailing models, complexity of computerization and
insufficient decision speed, lack of dedicated
competitiveness management software and gears in the
market. Simulation dynamic modeling lets forecasting
the undercurrents of competitiveness and decision
making on the range of measures for their growth [1].

Recent publications analysis

Educational establishments management

competitiveness needs the adoption of prudent and

scientifically built managerial resolutions. It is essential
to take into account a lot of issues that have a important
impact on the management progression, the excellence of
decisions and outcomes. The decision-maker can practice
different methods in the emerging practice and making
executive decisions: information examine, data mining,
databases exploration, reasoning based on
examples, imitation modeling, evolutionary calculation
and genetic systems, neural networks, situation analysis,
cooperative modeling, artificial intelligence systems [9].
The genetic algorithm
exploration method, based on environmental selection —
the main instrument of evolution, allowing discovery
problems answers that are close to optimum [10].

The foundation of the decision-making process
throughout the use of the simulation method is the model
of the research objective that can be a composite of unified
simulation and optimization models with a assembly of
dynamic and information relations amid all stages models
[11]. Expert particulars the problem and model, makes
alternatives, preparation of a directed computational

values

accomplishes a random

experimentation on the simulation model and choice and
ranking standards. Simulation modeling expertise allows
in view of the expert subjective partialities and his
knowledge in the decision-making process.

Semi structured are systems that are considered by
a multidimensional class of the occurring progressions in
them and their interconnectedness, the absence of
adequate quantifiable information about the dynamics of
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progressions, as well as nature
flexibility in time.

Cognitive modeling gears are used to research
weakly semistructured systems. Info about the system in
the cognitive model is signified in the form of a set of
notions and the causal-investigatory net (cognitive map)
connecting them. It reflects the expert’s personal
representation on the rules and patterns that are
characteristic in the modeled system. Analytical methods
concentrated on the study of the system structure and
obtaining forecasts of its performance during various
control actions are applied to the cognitive map with the
determination of effective management approaches
synthesis [12].

The solution examination based on examples is to
determine the likeness measure of the present situation to
example situations from the rule database (RD). The
parameters weights stated by the expert for the setting
from the RD are taken into reason in this case. The
similarity measure differs on the familiarity of the current
situation to the example situation [13].

The neural network device [14] is easy to use and it
lets reproducing complex dependences. It is used to
resolve problems of predicting,
management.

The choice of technique varies on the set of
assignments that need to be committed to make effective
management choices.

The simulation methodology allows performing
effective analysis and structure management that

the progressions

classification or

simultaneously contains elements of continuous and
discrete action and is influenced by numerous random
factors. It is described by cumbersome relationships [2].
Various combinations of the principles of imitation [4],
cognitive modeling [5], and Petri nets [3] are used in the
development of models. Using the method of system
dynamics as the main tool is due to the complexity of the
strategic  alternatives selection in a dynamically
developing situation, under conditions of external and
internal uncertainty [6].

The use of different modeling methods by the
decision maker enables:

— use multi-criteria in the model development and
study;

— conduct a comprehensive analysis of a large
number of alternatives and choose an option that matches
the selected criteria;

— explore dynamic situations, when the system
and environment parameters change in the implementing
projects process;

— to study the influence of structural organization
features and feedback loops on the behavior;

— interpret system flow diagrams. This makes it
possible to make concerted decisions;

— use simulation models as a tool for conducting a
large number of experiments of a "what-if" set;

— to conduct scenario research on simulation
models.

AnyLogic system [7] is used for developing the
model of mutual influence of university competitiveness
factors.

Results of the main study material

The parameter values are given in Table 1 for
experiments with a model. The market share data and the
number of potential students of the Petro Mohyla Black
Sea National University (PMBSNU) in Zhoushan, Wuxi
and Wuhan (China) data are presented in the table.

For example, it is possible to estimate the educational
services market share of the Petro Mohyla Black Sea
National University in Zhoushan, Wuxi and Wuhan
(China) with increasing cost of education per student.

The decision-maker has the strategy choice
depending on internal and external factors during the
analysis of alternative scenarios.

Let us carry out experiments on Zhoushan (Fig. 1),
Wuxi (Fig. 2) and Wuhan (Fig. 3) data, the result of
which will be the all variables values of the input
parameter vector.

Table 1 — The market share data

Parameter value
Model parameter Zhoushan, Wuxi, Wuhan,
China China China
Capacity_of_the_market_segment (per.) - MCP 2 500 1200 5000
Cost_of_education (RMB/year) — CE 3200 3100 2 400
Tnput University_rating (points) — RU 0,5 0,6 0,6
parameters Qualifications_of_teachers (points) — QL 4 4.5 5,5
Number_of_the_group (per.) — NS 15 15 15
Students_academic_performance (points) — SM 0,2 0,2 0,2
Evaluation_of_teachers (points) — RLS 0,2 0,2 0,2
Dependent Rating_of_teachers (points) — RL 0,25 0,25 0,25
parameters Quality (points) — Q 0,45 0,4 0,6
Output Market_share (%) — CP 0,01 0,05 0,02
parameters Number_of_potential_students (per.) — PS 25 60 100

117



Ynpaeninusa pozsumxom cxnaonux cucmem (37 —

2019) ISSN 2219-5300

Perform the calibration experiment of the Zhoushan
data model in order to determine at what input parameters
values of the PMBSNU market share will be 0,15%.

The  "Qualifications_of_teachers_»  parameter
values can vary within the limits of [1-10],
"Cost_of_education_" — [2 000 — 4 000],
"Number_of_the_group_" - [5-20],

"University_rating_" — [0 — 1].

The experimental results analysis shows, that the
decision on insignificant cost of training increase can be
accepted at a sufficiently substantial advanced training of
teachers

Perform the calibration model of the Wuxi data at a
given "Market_share" parameter value = 0.1.

The cost of training for students of Wuxi can be 3
265 RMB / year and the number of students in the
academic group, in contrast to the Zhoushan city is 12
people, as can be seen from the model calibration
experiment.

Perform an experiment with several restrictions for
the Wuhan data. What should be the input parameters
values to ensure that the educational services market
share doubles with the cost of training = 3 000 RMB /
year?

The following values ranges for the input
parameters:
"Qualifications_of_teachers_" —[1 — 10];

"Students_academic_performance_"—- [0 — 1];

The "Qualifications_of_teachers_»  parameter "Evaluation_of _teachers_"— [0 —1];
values can vary within the limits of [1-10], "Number_of_the_group_ "—[5-25];
"Cost_of_education_" parameter—[3 000 — 3 500], and "University_rating_"— [0 — 1].
the "Number_of_the_group_" parameter — [5—20],
"University_rating_" — [0 - 1].
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Figure 1 — Results of the Calibration experiment for Zhoushan
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Figure 2 — Results of the Calibration experiment for Wuxi
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Calibration Experiment
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Figure 3 — Results of the Calibration experiment for Wuhan

The obtained results show that the higher
educational institution market share can not only not
decrease, but it can also double by an increase in the cost
of education if the adopted management decisions will be
aimed at improving the quality of the provided
educational services.

Conclusions

1. An analysis of the experiments results with
model shows that in the case of an increase in the cost of

education, the values of the output values
"Market_share", "Number_of_potential_students" are
reduced. To increase the competitiveness of an

educational institution, increase the market share, and,
consequently, the number of potential students, a
decision can be made either to significantly improve the
qualifications of teachers or reduce the number of
students in academic groups, since these factors affect the

quality of education. Increasing the "Quality" parameter
value will compensate for the negative impact of the
increase "Cost_of_education" parameter. The upgrade of
the university's rating is another option to avoid a
decrease in market share and the number of potential
students. The decision-maker determines the best
strategy, taking into account external and internal factors
of the educational institution activity, which follows from
the experimentally obtained alternatives.

2. Multipurpose criteria were used in the
simulation model study and the scenarios development
for calibration experiments. This makes it possible to
solve the inverse problem taking into account several
limitations.

3. The obtained results of experiments, during
which the inverse modeling problem is solved, allow
evaluating (within the limits imposed by some criterion
or set of criteria) various strategies ensuring the
functioning of this system.
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YIIPABJIHHS KOHKYPEHTOCIIPOMOKHICTIO IHO3EMHOI'O YHIBEPCUTETY
Y KUTAUCBKINA OCBITHIM I'AJTY3I

Anomauia. Onmumizayis npoyecis, aki 6i00y6aOMbCA 8 HAGUANLHUX 3AKAAOAX 3 YPAXYBAHHAM BNIUGIE KOHKYPYIOUUX
3aK1a0i6, € KNOUOBUM 3a80AHHAM ehekmueno2o ynpasninua. Lle 06ymosnioe HeobXioHicmb UKOPUCMAHHA NPOSHO3YIOUOT i
iMimayitinoi OuHamiyHoi MoOeni NOKAZHUKIE KOHKYPEHMOCHPOMONCHOCTI 01 8UBUEHHS AIbIMEPHAMUBHUX NIOX00i6 00 PO3GUMKY
OCGIMHIX YCMAHO8 | 8UOOPY ONMUMATLHUX cumyayit ix punkosoi nogedinku. Ilpome KoHyenyiss KOHKYPEHMOCHPOMOICHOCT
VHIDIKOBAHO He 3ameepodiceHd eKchepmamu i 8apiloemucsi wjo0o npeoMemHuoi obaacmi: niOnpuUEMCmeo, HAUANbHI 3aKIaA0U,
npomuciogicmo, pe2ion, Komnauii i m.0. KoukypenmocnpomoscHicms MeHeONCMeHMY OCGIMHIX YCMAHO8 GUMALAE NPULIHAMMAL
36AHCEHUX | HAYKOBO BUGIPEHUX YNPABNIHCLKUX piuieHb. HeobXiono bpamu 0o yeazu 6e3niu numats, AKi MArOMs GAXCIUGULL BNIUE
Ha npoepec YNpaeniHHs, OOCKOHANIcmb piuwieHb | pe3yibmamis. Bacamo@ynkyionanvhi Kpumepii 6UKOPUCMOBY8ANUCA NpU
docnidoicenni imimayitinoi mooeni i po3pobyi cyeHapiie 05 KanibpysanrbHux ekcnepumenmie. Lle donomazae supiviumu 360pommy
3a0ayy 3 ypaxyeauHam Kinbkox obmeoicenv. Ompumani pe3yrbmamu nokazyioms, w0 4acmuHd puHKy 3akaaoie euujoi oceimu
Mooice He MiNbKU He 3MEHWUMUCA, d Ul NOOBOIMUCA 30 PAXYHOK 30INbUEeHHs 8APMOCI HABUAHH, AKWO NPULIHAMI YAPAGTIHCLKI
piwenns 6y0ymo cnpamosani Ha Ni08UWEHHA AKOCMI HA0AHUX 0c8imHix nociye. Ompumani pesynomamu eKcnepumenmis, nio uac
SAKUX BUPIULYEMBCS NPODIEMA 360POMHO20 MOOENIO8AHH, 0al0Mb 3MO2Y OYiHUMU (8 MeNCax, GCMAHOBNEHUX OeaKUM Kpumepicm
abo nHabopom Kpumepiig) pizni cmpamezii, wo 3a6e3neuyiome QyHKYIoHY8anHs yici cucmemu.

Kntouoei cnoea: cucmema oceimu; npocysanus; MidcHapoOHuil 00C6i0; YynpaeniHHA 3HAHHAMU; MOOEII06AHHI;
YHpAaeniHCcvKe RI3HAHHA; CUCMeMHe OUHAMIUHE MOOETIO6AHHA
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