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The article presents the results of research in
the field of modeling the development of the
potential of integrated integrated business
structures. It is substantiated that in the
conditions of transformation of the economic
system of Ukraine, economic systems, being
by their nature complex, dynamic and
probabilistic, are characterized by uncertainty
of structure, condition and development.
Market transformations of the economy of
Ukraine, which are characterized by changes
in property relations, the creation of capital of
business structures, generate an increase in
the probability of merging business entities to
form integrated business structures. All this
raises new priorities for finding new
management methods and principles,
modeling to develop the potential of
integrated integrated business structures.

The hypothesis of the scientific research is
to study the mathematical modeling of the
process of developing the potential of joint
business entities for the formation of
integrated  business structures in the
transformation of the economic system of
Ukraine.

The aim of the research is to substantiate

Yurii GRECHYSHKIN®
' National Aviation University, Kyiv, Ukraine

The methodology of scientific research is
the following used research methods:
within the existing integrated business
structures, general scientific methods, such
as the method of scientific abstraction,
method of analysis and synthesis, the
method of unity of historical and logical,
positive and normative methods, as well as
specific research methods mathematical
modeling, which served as the basis for the

study.

Conclusions. The process of potential
development of integrated business
structures IS substantiated and

mathematically modeled. It is determined
that both in the world economy as a whole
and in the economies of the leading
countries of the world the main role is
played not by individual business entities
but by integrated integrated business
structures. Currently, the so-called "era of
integrated business structures" prevails,
which combines the potential of different
forms, and due to their integrative
combination, a competitive economic
system is formed.

Keywords: integrated business structures;

at the theoretical level the wuse of integration potential, mathematical
mathematical modeling for the formation of modeling; economic systems;
integrated business structures and their transformational changes; management
combined potentials. methods.
NUMBER NUMBER NUMBER
OF REFERENCES OF FIGURES OF TABLES
11 1 0

141




ISSN 2415-3206
MANAGEMENT

Journal
Issue 1 (33), 2021

JEL Classification:
F230

MATEMATHUYHE MOJAEJIIOBAHHSA PO3BUTKY
INOTEHIIAJTY IHTETPOBAHUX BIBHEC-

CTPYKTYP
VJIK 338.488.2:
640.4

Opiii TPEYAIIKIH'

DOI: 10.30857/2415-
3206.2021.1.14

1 : .
Hayionanvnuii
Ykpaina

N cTarTi
JTOCIIDKEHb Y
PO3BUTKOM
IHTETPOBaHUX
OOGrpyHTOBaHO, 11(§) B yMOBax
TpaHchopmanii  eKOHOMIYHOI  CHUCTEMU
VYkpainu, eKOHOMIYHI cucTeMu, Oyaydu 3a
CBOEIO PUPOIOIO CKJIaTHUMH,
TUHAMIYHAMU 1 IMOBIpHICHUMH,
XapaKTePU3YIOThCS HEBHU3HAYCHICTIO
CTPYKTYpH, CTaHy 1 pPO3BHUTKY. PHHKOBI
TpaHchopmallii eKOHOMIKM YKpaiHd, sKi
XapaKTepU3YIOThCA 3MIHAMH Y BiJHOCHHAX
BJIACHOCTI, CTBOPEHHSAM Karitary
HIANPUEMHUIBKUX CTPYKTYp, T€HEPYIOTh
3pOCTaHHs IMOBIPHOCTI 00’e/THaHHS
cy0’€KTIB TOCIIOJapPIOBAaHHS JJIsl YTBOPEHHS
IHTErpoOBaHUX CTPYKTyp Oi3Hecy. Bce ue
CTaBUTh HOBI TPIOPUTETHI  3aBJaHHA
BITHOCHO TIOUIYKY HOBUX METOMIB 1
MPUHIIMITB YIPABIIHHS, MOJICTIOBAHHS IS
PO3BUTKY HOTEHITaTy 00’ € THAaHUX
IHTETPOBaHUX CTPYKTYp Oi3HECY

I'imore3a HAYKOBOI0 JOCJTIIKEeHHSA
MOJIATA€ Y JOCIIDKEHHI MaTeMaTUYHOTO

BHKJIAJIEHO
chepi
MTOTEHITIATTY
CTPYKTYD

pe3yIbTaTh
MOJIETIOBAHHS
00’ eqHaHNX
Oi3Hecy.

MO/JICJIIOBAHHS nporecy PO3BUTKY
MOTEHLIaTy 00’€THaHUX Cy0’€exTIB
rocroAaprOBaHHs Ui ¢dbopmyBaHHs
IHTErpOBaHUX CTPYKTYyp Oi3HECYy B yMoBax
TpaHcopmallii  €eKOHOMIYHOI  CHUCTEMH
VYkpainu.

Mertoro gociaiizkeHHs1 € OOTpYHTYBaHHS Ha
TEOPETHYHOMY piBHI BUKOPHUCTAHHS
MaTEMaTU4YHOTO  MOJEJIOBAHHA UL

asiayitinuii  yHigepcumem,  Kuis,

dbopMyBaHHSI  IHTETPOBAHUX  CTPYKTYP
0i3Hecy 11X 00’ €THAHUX MMOTEHITIAJIIB.
MeTo0/1010Ti€0 HAYKOBOIO JOCTiIKEHHS
€ HACTyIHI BUKOPHUCTaHI METOIM JOCIiI-
JKEHHSI: B Mexax chopMOBaHUX
1HTErPOBAHUX CTPYKTYp 0i3Hecy,
3arajlbHOHAyKOBI METOIH, TaKi SK METOJ
HAayKOBOi aOCTpakiiii, MeToJ aHamizy 1
CUHTE3Y, METOJl €JHOCTI I1CTOPUYHOI 1
JOTIYHOI, TIO3UTUBHHUNA 1 HOPMATUBHUMN
METOAM, a TaK caMO crenudidyHi METOIu
JIOCJIIIDKEHHS, 30KpemMa METOJ
MaTEMaTHYHOTO  MOJICTIOBAHHS,  SKUI
ciIyryBaB  0a3or0  UII  TPOBEICHOTO
JOCIIIKEHHS.
BucHoBku. OOrpyHTOBaHO Ta
MaTEeMaTUYHO  3MOJIEJIbOBAHO  MPOIIEC
PO3BUTKY  MOTEHIATIIB  1HTErPOBAHMUX
CTpyKTyp Oi3Hecy. Bu3HaueHo, mo sk y
CBITOBI €KOHOMIIl Yy I[UIOMy, Tak 1
€KOHOMIKaX TMPOBIMHUX  KpaiH  CBITY
TOJIOBHY POJIb TPAIOTh HE OKpEeMi CyO’€KTH
rOCIIOIaprOBaHHs a 00’ € JHAaHHI IHTETPOBaH1
CTpykTypu 0Oi3Hecy. Hapas3i mnanye Tak
3BaHa  «epa  IHTETPOBAHUX  CTPYKTYp
013HEeCy», sIKa MOE€JHY€E MOTEHI[IAIN PI3HUX
dopM, 1 3a paxyHOK IHTEIPAaTUBHOTO iX
noeHaHHsA, (OPMYeEThCS  KOHKYpPEHTHA
€KOHOMIYHa CHUCTEMA.

KarouoBi cjioBa: iHTErpoBaHi CTPYKTypH
0i3HECY; iHTEeTpaIinHui MOTEHIIIA;
MaTEeMaTHYHE MOJICIIOBAHHS; CKOHOMIYHI
CUCTEMHM; TpaHC(popMaIiiiHl 3MIHH; METOIU
YIPaBIiHHS.
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Statement of the problem. A large number of studies are devoted to the
qualitative assessment of the performance of economic systems of varying
complexity. The authors use different approaches that allow both a narrow
assessment — on the basis of productivity (Kosachev, 2004), and generalized —
on the basis of identifying the competitive status of the manufacturer
(Yermoshenko and Hanushchak-lefimenko, 2010). The object of study is the
economic relations of relatively simple components of a single economic
system. The main prerequisite for building regression models is the absence of
structural changes in the modeled system. It is obvious that to build forecasts of
the dynamics of the potential of integrated integrated business structures in the
transformation processes in the economy of Ukraine should use models that take
into account the possibility of changing both the parameters of the economic
system over time and its structure (Yermoshenko and Hanushchak-lefimenko,
2010).

Analysis of recent publications on the problem For this type of research,
it seems possible to use different numbers of indicators. Therefore, in scientific
sources (Yermoshenko and Hanushchak-lefimenko, 2010; Tsyhylyk et al., 2004;
Kosachev, 2004; Kofman, 1982) there are recommendations regarding the
number of indicators in each group of a balanced scorecard (Kofman, 1982).

The purpose of the study is study of the process of modeling the
development of the potential of integrated integrated business structures in the
conditions of transformation processes in the economy of Ukraine.

The main results and their justification. After analyzing different models
(Kosachev, 2004) for universality, taking into account the economic situation in
the country to develop the potential of integrated integrated business structures
in our opinion, the most justified use of multifactor linear models, as the
simplest in calculations and at the same time the most adaptive, describing
economic situation.

Therefore, the author proposes the use of the following method of building
an economic-mathematical model and forecasting financial and economic
indicators of the development of the potential of integrated integrated business
structures, which is as follows:

1. For samples find the sample means, sample variances and sample
standard deviations, where y is the studied indicator, and x; and x, — the factors
affect it.

2. Find the sample correlation coefficients ry1, Iy, .

Given that r, write the correlation matrix:

1 o,
R= hy 1 r, . (1)
y T 1
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3. Using the Student's t test, check the significance of the coefficients t,
comparing the observed value with the critical 7,

4. To determine the closeness of the connection r and one of the parameters
y and x excluding the influence of the other find the coefficients of the private
correlation. The significance of the coefficients is checked according to the
Student's criterion. Draw conclusions about the significance of the coefficients.

5. Using the found correlation coefficients, we obtain the linear regression.
The required equations have the form:

y=by +byx, y=by,+b,X, ) (2)

As a measure of how well the model (regression equation) describes this
system of observations, find the coefficients of determination, check their
significance.

6. Find the multiple regression equations. To do this, first compile and
solve a system of equations:

ﬂl + rlZﬂZ =n,
{rIZﬁl +5, = fy (3)
Then find the coefficients b by the formulas:
o, o, — — —
blzﬁl_’ bzzﬁz_’ b0=y—b1X1—b2X2. (4)
o, o,
and write the regression equation
y:b0+b1x1+b2le (5)

7. For each find the theoretical values.

Determine the coefficient of multiple determination. Using Fisher's test, the
observed value of F is calculated and compared with the critical value. If the
hypothesis of simultaneous equality of zero coefficients should be ignored. This
means that at least one of the coefficients is significantly different from zero. In
other words, the regression equation is significant and can be used for analysis
in this economic system (Kosachev, 2004).

The value of using this technique as a tool for developing the potential of
integrated integrated business structures is the analysis of any economic
indicator with different factors, taking into account the influence of factors on
each other, in a randomly selected period of time. Therefore, it is not necessary
to rely only on the financial statements associated with a particular frequency,
and use to consider the impact of production factors on economic or financial.

But such an analysis of economic systems of the relationship of financial
and economic factors with production activities involves the following
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forecasting as an effective tool for strategic management, as well as making
informed current decisions.

Examining the literature on the use of forecasting methods (Yermoshenko
and Hanushchak-lefimenko, 2010; Tsyhylyk et al.,, 2004; Kosachev, 2004;
Kofman, 1982), it was found that the most accurate forecast was obtained using
Box-Jenkins models. For example, Kendell (Kofman, 1982) provides a
comparative table for predicting time series using different models. In most
cases, the predictions obtained using the Box-Jenkins models, ie the predictions
made using one of the autoregressive models, which integrated the moving
average, turned out better.

In practice, models with a finite number of non-zero coefficients are
usually used, ie different variants of the ARKS model (p, g). This is due to the
following reasons:

- the desire to build the simplest possible model;

- finite number of observations.

The development of the scientific apparatus of forecasting provides
increasingly stringent requirements for the peculiarities of the use of a particular
mathematical apparatus. However, the importance of accounting for expert
assessments is a very important component that determines the description of
the problem wusing a systematic approach, accounting for qualitative
characteristics, the use of forecasts and their practical significance. According to
modern methodology, the following methods of economic forecasting are
considered and widely used: naive model, naive model taking into account the
trend, naive model of the rate of change of the time series, naive model taking
into account the seasonal component, simple averages, moving averages, double
moving averages, exponential (Holt's method), exponential smoothing taking
into account trend and seasonal variations (Winters' method), simple regression
(linear, inverse, indicative, static), multidimensional regression analysis, Boxer-
Jenkins autoregressive models (Kosachev, 2004; Kofman, 1982).

The Box-Jenkins model has a general appearance:

Vi =@+ @i+ @Yo+ F QpYip HE —DhE g — &y — ... — Dy ’ (6)

where Y; — dependent variable at a time t;
Yet, Yo, ..., Yep — dependent variable at values of time intervals t-1,
t-2, ..., t-p in accordance;
®o, O1, P2, ., Gp 1 &, €1, €2, ..., Eq — €Stimated coefficients.

The effectiveness of different forecasting methods depends on the
remoteness of the forecast in time and type (annual, quarterly, monthly) of the
analyzed data. Some methods provide greater accuracy for a short period of
time, while others are more suitable for long-term predictions. Some methods
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work well with annual data, while others are more effective for quarterly and
monthly data. For further selection of the best technique, it is advisable to
conduct a comparative analysis. For these techniques, special attention was paid
to errors, which is an integral part of forecasting. In (Kosachev, 2004) such a
comparative analysis was performed and found that the most adequate is the
autoregressive method of Box-Jenkins, in which the errors of the method for the
study period are up to 10%, which is several times less than when using other
methods. Thus, the method makes it possible to predict financial and economic
factors in the future. The Box-Jenkins prediction methodology differs from most
methods in that it does not provide for any special structure in the data of the
time series for which the prediction is made. It uses an interactive approach to
determining a valid model among a general class of models (Kosachev, 2004;
Kofman, 1982). The selected model is then compared with historical data to
verify that it accurately describes the series. The model is considered acceptable
if the residues are mostly small, distributed randomly and in general, do not
contain useful information. If the given model is not satisfactory, the process is
repeated, but with the use of a new, improved model. This integrated procedure
Is repeated until a satisfactory model is found. From this point on, the model can
be used for forecasting purposes (Figure 1).

Defining a generic class of models

Choosing a model for experimental
verification

A 4

Estimation of parameters during
experimental verification of the

Checking the model for
adequacy

Using a Model to Make Predictions

Source: (Kosachev, 2004; Kofman, 1982).
Fig. 1. Block diagram of the model selection strategy
by method Boxing-Jenkins
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The Boxing-Jenkins methodology is a very powerful tool for accurate
short-term forecasting. It should be borne in mind that the creation of a
satisfactory model according to the method of Box-Jenkins requires a fairly
large amount of historical data and significant time spent by the analyst. This
methodology is based on a number of procedures for identifying, adjusting and
verifying models to analyze these time series. The forecast follows directly from
the selected model. The principle of economy states that if there is a choice, a
simple model is always more acceptable than a more complex one. The Box-
Jenkins approach to time series analysis is a very powerful tool for constructing
accurate, short-range predictions. The models are quite flexible and can describe
a wide range of characteristics of time series that occur in practice. The formal
procedure for checking the model for adequacy is simple and accessible. In
addition, predictions and intervals of prophecy follow directly from the selected
model (Kosachev, 2004; Kofman, 1982).

Conclusions. Modern requirements for speed, reliability, accuracy of
management of financial and economic systems and information load on the
analyst are so high that the set of tasks can be solved optimally only by
automating management processes. Therefore, it is important to create such a
software product that ensures compliance with all the above requirements with
the possibility of in-depth mathematical analysis and as a consequence of an
accurate economic forecast to enhance the development of the potential of
integrated integrated business structures.
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