S sciendo

Management Theory and Studies for Rural Business and Infrastructure Development
eISSN 2345-0355. 2024. Vol. 46. No. 3: 329-345
Article DOI: https://doi.org/10.15544/mts.2024.31

FINANCIAL AND SECURITY DESIGN OF MANAGEMENT ACCOUNTING
OF INNOVATIVE AGRICULTURAL ENTERPRISES IN CONDITIONS OF
DIGITALIZATION AND MIGRATION RISKS

Anatolii  Livinskyi', Thor Palchyk?, Iryna Samoilova’, Iryna Safronska®, Kostiantyn

Nechyporenko®, Volodymyr Andryshyn®, Oksana Bolshaia’, Olha Dashko®

I Prof. Dr., Odesa State Agrarian University, 13  Panteleimonivska str. Odesa, Ukraine, E-mail address:
Livinski_69@ukr.net

2 Assoc. Prof., Dnipro State Agrarian and Economic University, 25 Serhiy Efremov str., Dnipro, Ukraine, E-mail address:
ipal@ukr.net

3 Assoc. Prof., University of the State Fiscal Service of Ukraine, 31 Universytetska str., Irpin, Ukraine, E-mail address:
samoilova_irina@ukr.net

4 Assoc. Prof., Volodymyr Dahl East Ukrainian National University, 17 loanna Pavia Druhoho str., Kyiv, Ukraine, E-
mail address: i.safronska@snu.edu.ua

3 Sr. Lect., Dnipro State Agrarian and Economic University, 25 Serhiy Efremov str., Dnipro, Ukraine, E-mail address:
nechyporenko.k.v@dsau.dp.ua

¢ Assoc. Prof, Uzhhorod National University, 3 Narodna sq., Uzhhorod, Ukraine, E-mail address:
volodymyr.andryshyn@uzhnu.edu.ua

7 Assoc. Prof., Poltava National Pedagogical University named after V. G. Korolenko, 2, Ostrogradski str., Poltava,
Ukraine, E-mail address: bosana@ukr.net

8 Assoc. Prof., Kyiv National University of Technologies and Design, 2, Mala Shyianovska str., Kyiv, Ukraine, E-mail
address: olya_markevich@ukr.net

Received 10 07 2024, Accepted 20 08 2024

Abstract

Modeling of the financial and security design of management accounting of innovative agricultural enterprises in the
conditions of digitalization and migration risks is proposed. It was determined that Ukraine is currently in the most
difficult conditions of its socio-economic, political and social development, and therefore needs to adjust the management
accounting policy, especially in the agricultural sector. A system of methods, tools and mathematical models was used
for modeling. In particular, in the process of modeling, we used mathematical analysis of nonlinear dependencies of the
second order parabolic, hyperbolic and semi-logarithmic functions, coefficients of determination and elasticity, and to
check the reliability of the models, Fisher's F-criterion analysis was performed. Modeling the system of financial and
security design of management accounting of innovative agricultural enterprises in conditions of digitization and
migration risks proved the need to emphasize management policy on several key aspects: increasing business innovation,
stimulating the digitalization of economic processes, and accumulating a critical mass of human capital capable of
generating innovative projects under crisis conditions and taking into account limited resources. The proposed modeling
will be useful for all business entities that take care of effective management accounting and increasing innovative activity
in the conditions of digitization and active population migration.

Keywords: financial stability, security, management accounting, innovation, digitalization, migration, solvency, strategy.

JEL codes: O13, M40, Q19.

Introduction social development. The unprecedented and
unjust invasion of Russia caused a complete
breakdown of the institutional matrix and, in
general, the paradigm of the existence of the entire

Currently, Ukraine is in the most difficult
conditions of its socio-economic, political and
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productive and non-productive sector of the
economy. Financial and security management
accounting design for innovative agricultural
enterprises is a key element of their successful
functioning and development. Such a design
combines in-depth analysis of risks and
opportunities,  effective  budgeting  and
forecasting, as well as ensuring reliable control
over financial flows. In today's conditions, when
digitalization and cyber security are gaining
more and more importance, innovative
agricultural enterprises must implement modern
information systems for monitoring and data
analysis, which allows timely detection of
potential threats and prompt response to them.
One of the important components is the
development of investment strategies aimed at
introducing the latest technologies and
increasing production efficiency. It is also
necessary to ensure the transparency of financial
transactions and regular audits, which promotes
the trust of investors and partners. In addition,
constant training of personnel, especially in the
field of financial management and the use of the
latest technologies, allows maintaining a high
level of professional competence. Thus, the
financial and security design of management
accounting creates a basis for the sustainable
development of innovative  agricultural
enterprises, ensuring their ability to adapt to
changes in the market environment and
effectively manage resources. The design of
management  accounting of  innovative
agricultural enterprises in the conditions of
digitalization and migration risks requires an
integrated approach that combines modern
technologies with the flexibility of management
strategies. In the era of digital transformation,
agricultural enterprises should make the most of
automation and analytics to improve the
efficiency of their operations. This allows not
only to reduce costs, but also to provide prompt
access to accurate and up-to-date data necessary
for making strategic decisions. Migration risks,
for their part, affect the availability of labor and
the stability of production processes. In the
conditions of constant population mobility, it is
important to develop strategies that include both
attracting new personnel and developing training
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and retraining programs for existing employees.
Thus, an innovative approach to management
accounting, which takes into account the
challenges of digitalization and migration risks,
allows agricultural enterprises to remain
competitive, effectively manage resources and
ensure sustainable development.

The scientific literature reviewed by us on
our topic highlights various approaches and
strategies aimed at increasing the efficiency and
safety of management. Modern studies
emphasize the importance of integrating digital
technologies to optimize management processes
and increase the transparency of financial
transactions  (Onyshchenko, V.,  2023;
Yukhnovsky, 1., 2010; Yezhakova, N., 2011).
One of the key topics is the use of automated
accounting systems that allow real-time
monitoring of financial flows, expenses and
income of the enterprise (Ivashchuk, O., 2008;
Mushtai V. A.). Which is especially relevant in
the conditions of growing migration risks, which
affect the availability of labor and the stability of
supplies. Another important aspect is ensuring
cyber security, which includes protecting
sensitive information and financial data from
cyber threats. The researchers recommend the
implementation of comprehensive security
measures, such as the use of multi-factor
authentication, regular security audits and staff
training. Scientists (Zhyvko, Z. et al., 2024)
emphasize the need to support institutional
security in the process of managing innovative
development, which will undoubtedly increase
the profitability of the agricultural sector. In the
scientific work (Kwilinski, A. et al., 2022), the
management of the logistics activities of
agricultural enterprises in the conditions of the
digital economy is analyzed in depth. Scientists
(Benyam, A. et al., 2021; Klerkx, L. et al., 2019)
professionally determine the need for the
introduction of digital technologies in the
agricultural sector for the effective development
of agriculture. Scientists (Gryshchenko, I. et al.,
2023) propose directions for the management of
innovative entrepreneurship in the conditions of
the post-war reconstruction of the economy of
Ukraine, which is absolutely necessary for
improving management accounting and the
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work of the agricultural sector. The scientific
work (Tyagi, P. et al., 2023) analyzes artificial
intelligence and its management methods in the
context of the spread of the digital economy. The
article (Aranchiy, V. et al., 2022) proposed a
comprehensive assessment of the effectiveness
of management of the financial condition of
economic entities, which can be used in the
analysis of the solvency of agricultural
enterprises. Studies (Niankara, I. and Traoret, R.,
2023; Xu, Y. et al., 2022; Uyeh, D. et al., 2023)
show that adaptation to digitalization requires
not only technical changes, but also changes in
management culture and approaches to
management. Scientists (Prokopenko, O. et al.,
2021) offer management models of state
clustering, marketing and the labor market in the
conditions of globalization, the risk of
bankruptcy and the development of the service
market, which can be adapted to agribusiness.
Researchers (Annosi, M. et al., 2022) prove that
innovative agricultural enterprises that actively
implement digital solutions demonstrate greater
resilience to external challenges and the ability to
quickly recover from crises. Scientists (Prylipko,
S. et al., 2021) propose methods of regional
innovation management that are acceptable in
the institutional transformation of agribusiness
and its institutional environment. The papers
(Abad-Segura, E. et al., 2020; Natanelov, V. et al.,
2022; Brown, J. et al., 2013) propose new
methods of financial technology management,
blockchain development, and directions for risk
management in modern conditions Based on the
analysis of the literature, it is possible to identify
risk management technologies, including
diversification of investments and the creation of
reserve funds to reduce the impact of external
shocks. In the conditions of war and instability,
these measures become critically important for
maintaining the solvency and stable development
of agricultural enterprises. In a scientific study
(Mazur, N. et al., 2021) they propose an adaptive
system for improving controlling in the
management of the finances of enterprises, which
are necessary for the management accounting of
the agricultural sector. Scholars (Han, J. et al.,
2021) conduct an analytical review of logistics

331

for perishable agricultural products and suggest
non-standard agricultural management tools that
can be used to improve management accounting.
Scientists (Semenov, A. et al., 2021) offer
effective directions for managing energy- and
resource-saving innovative projects at agro-food
enterprises. Thus, the financial and security
design of management accounting in the
conditions of digitization and migration risks
includes a set of measures aimed at increasing the
transparency, efficiency and security of
management processes. This provides innovative
agricultural enterprises with the opportunity to
successfully adapt to modern challenges and
maintain competitiveness. However, the listed
scientific ~ sources require a review of
methodologies, methods and tools for improving
the management accounting of the agricultural
sector in view of modernity.

Materials and Methods

We suggest that the financial and security
design of management accounting of innovative
agricultural enterprises in the conditions of
digitalization and migration risks be carried out
using a system of methods, tools and
mathematical models. In particular, in the
modeling process, we used mathematical analysis
of nonlinear dependencies of second-order
parabolic, hyperbolic, and semi-logarithmic
functions. Coefficients of determination and
elasticity were also calculated to characterize the
interdependence of factor characteristics and
performance indicators, and Fisher's F-criterion
analysis was performed to check the reliability of
the models.

Management accounting is influenced by
the macro, meso, and mega system of
entrepreneurship, which can be viewed through
the prism of the innovative growth rate, which is
an integral part of effective management and
innovative development of business entities. The
coefficient of innovative growth consists of a
complex of production and non-production
potentials, the ability to adapt and resource
capabilities, which provide the enterprise with
the ability to survive and diffuse innovations.
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To determine it, we will analyze the quality rating of corporate reputation management (Fig. 1).
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Figure 1. Rating of the quality of corporate reputation management in the field of
“Agrosector-agroholdings-producers”

*Source: https://poltava.to/project/5257/.

Thus, 10 entities of entrepreneurial activity
(including four Poltava companies, namely:
Novomoskovsk branch of PJSC “Oril-Leader” EL
No. (PJSC Myronivskyi Hliboprodukt) -
(hereinafter “MHP”); PJSC Poltava Oil
Extraction Plant - (hereinafter — “Kernel”) LLC
Globinsky processing plant of “Astarta-Kyiv”
LLC - (hereinafter “Astarta-Kyiv”); and “Burat”
LLC (IMC S.A. Group of Companies (Industrial
Dairy Company)) - (hereinafter “IDC”).

Management accounting, as an element of
the financial and security design of the economic
system, is affected by digital transformation or
digitalization. The digitization index is a key
indicator that reflects the level of implementation
of digital technologies in various aspects of the
enterprise's activities. It allows you to assess the
company's ability to use modern digital solutions
to optimize processes, improve efficiency and
competitiveness. A high digitization index
indicates the successful integration of the latest
technologies, which contributes to the
development and adaptation of the enterprise to
rapidly changing market conditions. In relation
to this factor, a comparative analysis and ranking
of regional digitization, which is developed by
the structural units of the Ministry of
Digitalization of Ukraine, is also being
conducted. Thus, according to the source
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“Kremenchutsky Telegraf”, as of March 2023,
Poltava Oblast was one of the five regions of
Ukraine according to the index of digital
transformation, which is one of the tools for
measuring the processes of informatization and
digitalization in the regions of the country. The
digital transformation index for Poltava Oblast is
0.833. Ahead are Lviv (0.891) and
Dnipropetrovsk (0.908) regions. In general, the
average value of the digital transformation index
for Ukraine is 0.632.

And finally, in the study of the financial and
security design of management accounting of
innovative  agricultural enterprises in the
conditions of digitalization and migration risks,
the coefficient of migration intensity should be
taken into account. The coefficient of migration
intensity is an important indicator reflecting the
level of population mobility. It helps to assess the
scale of migration processes and their impact on
the socio-economic situation in a country or
region. A high ratio indicates a significant number
of people who change their place of residence,
which can be due to various factors, such as the
search for better living or working conditions. The
dynamics of migration growth (decrease) of the
population of Poltava region over the past five
years is presented in the table. 1.
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Table 1. Dynamics of migration growth (decrease) of the population of Poltava region, 2019-

2023
Years Migration growth (reduction) of the population, persons
2019 -16 470
2020 -14 610
2021 -11 000
2022 -28 740
2023 -22 120

*Source:
cifrovoji-transformaciji.html.

Therefore, having characterized the main
factors influencing the effectiveness of the
financial and security design of the management
accounting of innovative agricultural enterprises
in the conditions of digitalization and migration
risks, it is necessary to select the research objects.
Previously, the rating of the quality of corporate
reputation management in the field of
“Agrosector-agroholdings-producers” in the
agro-industrial sector was presented, among
them four enterprises operating in the territory of
the Poltava region: “MHP”’; “Kernel”; “Astarta-
Kyiv”’; “IDC” (https://poltava.to/project/5257/).
Namely, we will investigate the management
accounting of these innovative agricultural
enterprises in the conditions of digitalization and
migration risks in the future. Next, we will use
the statistical and financial data of the presented
business entities to model the financial and
security design of the management accounting of
innovative agricultural enterprises in the
conditions of digitalization and migration risks.
We will also conduct research, analysis,
modeling and forecasting of a component of
management accounting - the solvency ratio
(financial stability) of economic entities, in
particular innovative agricultural enterprises in
the conditions of digitalization and migration
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https://www.telegraf.in.ua/around/10125047-poltavschina-posila-tretye-misce-sered-oblastej-za-indeksom-

risks using economic and mathematical methods
and models. In our study of the influence of
digitization coefficients and migration risks on
the management accounting of innovative
agricultural enterprises, we use non-linear
economic and mathematical models, in
particular parabolic, hyperbolic and semi-
logarithmic models.

Results and Discussion

On the basis of the financial statements of
Form No. 1 “Balance (Report on financial
condition)”’, the work report, primary
documents, we will analyze the state of
management accounting using the solvency ratio
(financial stability) depending on the innovative
growth rate, the index of digital transformation
and digitization (according to of the information
resource “Index of digital transformation of the
regions of Ukraine, results 2023” and the
coefficient of migration intensity of four
innovative agricultural enterprises: “MHP”;
“Kernel”; “Astarta-Kyiv”’; “IDC” with the help
of non-linear economic and mathematical
models, in particular second-order parabolic,
hyperbolic and semi-logarithmic models over
the past five years (Table 2).
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Table 2. Dynamics of the impact of digitization factors and migration risks on the
performance indicator of management accounting of four innovative agricultural enterprises
of the Poltava region, 2019-2023

“MHP”
Coefficient of Index of digital Coefficient of
Solvency ratio innovative transformation migration
Years | (financial stability), Y growth, X, Characteristic (digitalization), X, | intensity, X3
2019 0,523 0,37 innovative follower strategy 0,2020 1,12%
2020 0,502 0,38 innovative follower strategy 0,2060 1,00%
2021 0,511 0,41 innovative follower strategy 0,2110 0,75%
2022 0,504 0,37 innovative follower strategy 0,2140 1,96%
2023 0,538 0,40 innovative follower strategy 0,2185 1,51%
“Kernel”
Coefficien
t of
Coefficient of Index of digital migration
Solvency ratio innovative transformation intensity,
Years | (financial stability), Y growth, X, Characteristic (digitalization), X» X3
2019 0,690 0,52 innovative follower strategy 0,6420 1,12%
2020 0,668 0,51 innovative follower strategy 0,6500 1,00%
the strategy of the innovative o
2021 0,611 0,53 leader 0,6580 0,75%
the strategy of the innovative o
2022 0,604 0,53 leader 0,6668 1.96%
the strategy of the innovative o
2023 0,619 0,57 leader 0,7330 1,51%
“Astarta-Kyiv”
Coefficien
t of
Coefficient of Index of digital migration
Solvency ratio innovative transformation intensity,
Years | (financial stability), Y growth, X Characteristic (digitalization), X» X3
2019 0,536 0,22 innovative follower strategy 0,4480 1,12%
2020 0,518 0,28 innovative follower strategy 0,4500 1,00%
2021 0,522 0,24 innovative follower strategy 0,4510 0,75%
2022 0,501 0,26 innovative follower strategy 0,4519 1,96%
2023 0,518 0,28 innovative follower strategy 0,4524 1,51%
“IDC”
Coefficien
t of
Coefficient of Index of digital migration
Solvency ratio innovative transformation intensity,
Years | (financial stability), Y growth, X, Characteristic (digitalization), X5 X3
2019 0,588 0,18 innovative follower strategy 0,3264 1,12%
2020 0,564 0,21 innovative follower strategy 0,3282 1,00%
2021 0,540 0,24 innovative follower strategy 0,3300 0,75%
2022 0,532 0,20 innovative follower strategy 0,3318 1,96%
2023 0,538 0,21 innovative follower strategy 0,3324 1,51%

*Source:  developed by the authors  based on  https://clarity-project.info/;  https://zvitnist.com/;
https.//astartaholding.com/wp-content/uploads/2022/07/finansova-zvitnist-tov-globynskyj-pererobnyj-zavod-
2020.pdf; https.//fimcagro.com.ua/ua/dlya-investorov/zvitnist-pidpryiemstv-v-ukraini/tov-burat
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For further modeling, we adapt the factor
and result indicators to a mathematical and
statistical form, denoting them with an
abbreviation: coefficient of innovative growth,
Xi;  index  of  digital  transformation
(digitalization), X»; coefficient of migration
intensity, X3; solvency ratio (financial stability),
Y. Further calculations are carried out using
spreadsheets, built-in statistical and mathematical

functions, arrays and using nonlinear
dependencies of second-order parabolic,
hyperbolic and semi-logarithmic functions.

Modeling is also based on the linearization of non-

linear production functions, which consists in
transforming complex relationships between
production variables into linear forms to simplify
analysis and modeling. This allows you to use
linear methods of optimization and statistics,
facilitating the process of making management
decisions and increasing the efficiency of
production planning. This transformation made it
possible to obtain the main parameters of the
equations, the coefficients of determination and
elasticity to characterize the interdependence of
the factor characteristics and the performance
indicator (Table 3).

Table 3. Data processing results of the dependence of the solvency ratio (financial stability) on
the innovation growth rate, the digital transformation (digitalization) index, and the
migration intensity rate of four innovative agricultural enterprises of the Poltava region,

2019-2023 (calculation fragment for “Astarta-Kyiv”)

Manufacturin
g nonlinear
regression

Parameters of

production nonlinear

regression

Coeffi
cient
of
deter
minati
on

Characteristic

Coefficie
nt of
elasticity

Characteristic

ao

[ a

a2

“Astarta-Kyiv”

of solvency (financial stability)

Parabolic nonlinear regression of the second order of the influence of the coefficient of innovative

growth on the coefficient

Yi=1,85-
10,41 X+
+20,10 X2

1,85

-10,41

20,10

0,83

The general coefficient of
determination indicates a
close relationship between
the studied factor and the
indicator, the variation of the
solvency ratio (financial
stability) is determined by
83.36% of the studied factor
entered into the correlation
nonlinear model. The factor
has a significant impact on
the investigated indicator.

-6,10
3,30

If the factor indicator
decreases by 1%, the
effective indicator of
the solvency ratio
(financial stability) will
decrease by 6.10
percentage points. and
if the factor indicator
increases by 1%, the
effective indicator will
increase by 3.30 %

the coefficient of solvency (financial stability)

Parabolic nonlinear regression of the second order of the influence of the index of digital transformation (digitalization) on

Yi=236,14- 236,
- 14
1041,24X+11

50,33X?

1041,
24

1150,
33

0,64

The general coefficient of
determination indicates the
average relationship between
the studied factor and the
indicator, the variation of the
solvency ratio (financial
stability), 64.41% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a
moderate effect on the
investigated indicator.

-882,37
443 44

If the factor indicator
decreases by 1%, the
effective indicator of
the solvency ratio
(financial stability) will
decrease by 882.37
percentage points. and
if the factor indicator
increases by 1%, the
effective indicator will
increase by 443.44 %

coefficient of solvency (financial stability)

Parabolic nonlinear regression of the second order of the influence of the coefficient of migration intensity on the

335




Anatolii Livinskyi, IThor Palchyk, Iryna Samoilova, Iryna Safronska, Kostiantyn Nechyporenko, Volodymyr
Andryshyn, Oksana Bolshaia, Olha Dashko
Financial and Security Design of Management Accounting of Innovative Agricultural Enterprises in Conditions of
Digitalization and Migration Risks

Yi=0,48+8,62 | 0,48 8,62 - 0,74 The general coefficient of 0,24 If the factor indicator

X- 381,3 determination indicates a -0,27 increases by 1%, the

-381,39X? 9 close relationship between effective indicator of
the studied factor and the the solvency ratio
indicator, the variation of the (financial stability) will
solvency ratio (financial increase by 0.24
stability) is determined by percentage points. and
74.01% of the studied factor if the factor sign
entered into the correlation decreases by 1%, then
nonlinear model. The factor the effective indicator
has a significant impact on will decrease by 0.27 %

the investigated indicator.
Hyperbolic nonlinear regression of the influence of the coefficient of innovative growth on the coefficient of solvency
financial stability)

Yi=0,44+0,02 | 0,44 0,02 - 0,41 The general coefficient of 0,11 If the factor indicator

*1/X determination indicates the increases by 1%, the
average relationship between effective indicator of
the studied factor and the the solvency ratio
indicator, the variation of the (financial stability) will
solvency ratio (financial increase by 0.11 %

stability), 41.19% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a
moderate effect on the
investigated indicator.
Hyperbolic nonlinear regression of the influence of the index of digital transformation (digitalization) on the solvency ratio
financial stab ility)

Yi=- - 1,12 - 0,60 The general coefficient of 4,70 If the factor indicator

1,98+1,12*1/ 1,98 determination indicates the increases by 1%, the

X average relationship between effective indicator of
the studied factor and the the solvency ratio
indicator, the variation of the (financial stability) will
solvency ratio (financial increase by 4.70%

stability), 60.16% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a
moderate effect on the
investigated indicator.
Hyperbolic nonlinear regression of the influence of the migration intensity coefficient on the solvency coefficient (financial

stability)
Yi=0,50+0,00 | 0,50 | 0,000 - 0,50 | The general coefficient of 0,03 If the factor indicator
02*1/X 2 determination indicates the increases by 1%, the
average relationship between effective indicator of
the studied factor and the the solvency ratio
indicator, the variation of the (financial stability) will
solvency ratio (financial increase by 0.03%

stability) is determined by
50.10% of the studied factor
entered into the correlation
nonlinear model. The factor
has a moderate effect on the
investigated indicator
Semi-logarithmic nonlinear regression of the influence of the coefficient of innovative growth on the coefficient of solvency
financial stability)

¥i=0,42-0,17 | 0,42 | -0,17 - 0,39 | The general coefficient of 0,17 If the factor indicator

logX determination indicates the increases by 1%, the
average relationship between effective indicator of
the studied factor and the the solvency ratio
indicator, the variation of the (financial stability) will
solvency ratio (financial increase by 0.17%

stability), 39.22% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a

336



S sciendo

Management Theory and Studies for Rural Business and Infrastructure Development
eISSN 2345-0355. 2024. Vol. 46. No. 3: 329-345
Article DOI: https://doi.org/10.15544/mts.2024.31

moderate effect on the
investigated indicator
Semi-log nonlinear regression of the influence of the index of digital transformation (digitalization) on the coefficient of
solvency (financial stability)

Yi=-1,47-
5,75 logX

1,47

5,75

- 0,60

The general coefficient of
determination indicates the
average relationship between
the studied factor and the
indicator, the variation of the
solvency ratio (financial
stability), 60.44% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a
moderate effect on the
investigated indicator

3,74

If the factor indicator
increases by 1%, the
effective indicator of
the solvency ratio
(financial stability) will
increase by 3.74%

financial stability)

Semi-logarithmic nonlinear regression of the influence of the migration intensity coefficient on the solvency coefficient

Yi=0,43-0,05
logX

0,43

-0,05

- 0,38

The general coefficient of
determination indicates the
average relationship between
the studied factor and the
indicator, the variation of the
solvency ratio (financial
stability), 37.73% is caused
by the studied factor entered
into the correlation nonlinear
model. The factor has a
moderate effect on the
investigated indicator

0,17

If the factor indicator
increases by 1%, the
effective indicator of
the solvency ratio
(financial stability) will
increase by 0.17%

*Source: calculated by the authors.

So, production nonlinear dependences of
second-order parabolic, hyperbolic and semi-
logarithmic ~ functions were  determined,
calculations of the main parameters of the
equations, coefficients of determination and
elasticity were carried out, and the
interdependence of factor characteristics and
performance indicators was investigated. The
result makes it possible to testify about the
dependence of the solvency ratio (financial
stability) on the innovation growth ratio, the
index of digital transformation (digitalization)
and the migration intensity ratio of four
innovative agricultural enterprises of the Poltava
region. The factors are selected successfully, the
models are adequate and of high quality.
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Regarding the adequacy of non-linear
models, we consider Fisher's F-criterion analysis
to be adequate experimental data, therefore, we
conduct an economic analysis and forecast the
effective indicator of the solvency ratio
(financial stability) of four innovative
agricultural enterprises of the Poltava region.
The built-in TREND statistical function, which
accurately calculates the factor characteristics in
dynamics, is traditionally used for the factor
characteristics of the innovation growth rate, the
digital transformation (digitalization) index, and
the migration intensity factor. To calculate the
performance indicator, we use the calculated
non-linear production regressions: second-order
parabolic, hyperbolic and semi-logarithmic,
parameters of their equations (Table 4).
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Table 4. Forecasting of factor characteristics and the effective indicator of the solvency
ratio (financial stability) of four innovative agricultural enterprises of the Poltava region,
2025 (calculation fragment for “Astarta-Kyiv”)

“Astarta-Kyiv”

Manufacturing
nonlinear regression

Coefficient
of
innovative
growth, X

Factors of influence

Effective indicator

Characteristic

Index of digital

transformation

(digitalization),
X

Characteristic

Coefficient
of
migration
intensity,
X

Characteristic

Coefficient

of plateau

capability

(financial

cohesion),
Y

Characteristic

Parabolic nonlinear
regression of the
second order of the
influence of the
coefficient of
innovative growth on
the coefficient of
solvency (financial
stability)
Yi=1.85-10.41 X+
+20.10 X2

An increase
0f 0.03%
compared to
2023.

0,522

An increase
0f 0.004%
compared to
2023.

Parabolic nonlinear
regression of the
second order of the
influence of the index
of digital
transformation
(digitalization) on the
coefficient of
solvency (financial
stability)

Yi=236.14-

1041.24X+1150.33X2

0,4549

An increase

0f 0.0025%

compared to
2023.

0,537

An increase
0f 0.019%
compared to
2023.

Parabolic nonlinear
regression of the
second order of the
influence of the
coefficient of
migration intensity on
the coefficient of
solvency (financial
stability)
Yi=0.48+8.62X-
-381.39X2

1,46%

A decrease of
0.05%
compared to
2023.

0,531

An increase
0f 0.013%
compared to
2023.

Hyperbolic nonlinear
regression of the
second order of the
influence of the
coefficient of
innovative growth on
the coefficient of
solvency (financial
stability)
¥i=0.44+0.02*1/X

An increase
of 0.03%
compared to
2023.

0,576

An increase
of 0.058%
compared to
2023.

Hyperbolic nonlinear
regression of the
second order of the
influence of the index
of digital
transformation
(digitalization) on the
coefficient of
solvency (financial
stability) Yi=-
1.98+1.12*1/X

0,4549

An increase

of 0.0025%

compared to
2023.

0,525

An increase
0f 0.007%
compared to
2023.

Hyperbolic nonlinear
regression of the
second order of the
influence of the
coefficient of

1,46%

A decrease of
0.05%
compared to
2023.

0,525

Growth of
0.007%
compared to
2023.
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migration intensity on
the coefficient of
solvency (financial
stability)
¥i=0.50+0.0002*1/X

An increase
0f 0.03%
compared to
2023.

Semi-logarithmic
nonlinear regression
of the second order of
the influence of the
coefficient of
innovative growth on
the coefficient of
solvency (financial
stability)
Yi=0.42-0.17 logX

0,525 An increase
0f 0.007%
compared to

2023.

Semi-logarithmic 0,4549
nonlinear regression
of the second order of
the influence of the
index of digital
transformation
(digitalization) on the
coefficient of
solvency (financial
stability) Yi=-1.47-
5.75logX

An increase

0f 0.0025%

compared to
2023.

0,525 An increase
0f 0.007%
compared to

2023.

Semi-logarithmic
nonlinear regression
of the second order of
the influence of the
coefficient of
migration intensity on
the coefficient of
solvency (financial
stability) Yi=0.43-
0.05 logX

An increase
of 0.009%
compared to
2023.

A decrease of
0.05%
compared to
2023.

1,46% 0,527

*Source: calculated by the authors.

Therefore, the growth of factor
characteristics of the coefficient of innovative
growth and the index of digital transformation
(digitalization) in the forecast year 2025 will lead
to an increase in the coefficient of solvency
(financial stability) of the studied agricultural
enterprises, and a decrease in the coefficient of
migration intensity by 0.05% in the next period
may lead to an increase in the effective
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management accounting indicator of the solvency
ratio (financial stability). Graphically, the actual
and forecast value of factors of innovative growth,
digitalization and migration risks of four
agricultural enterprises of the Poltava region using
parabolic, hyperbolic and semi-logarithmic
nonlinear regressions, 2019-2023, 2025 are
presented in Fig. 2-5.
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Figure 2. Actual and forecast value of the
factors of innovative growth, digitalization and
migration risks of “MHP” using parabolic,
hyperbolic and semi-logarithmic nonlinear
regressions, 2019-2023, 2025
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Figure 4. Actual and forecast value of factors of
innovative growth, digitalization and migration
risks of “Astarta-Kyiv” using parabolic,
hyperbolic and semi-logarithmic nonlinear
regressions, 2019-2023, 2025

*Source: calculated by the authors.

Based on the table. 4, the maximum and
minimum forecast values of the solvency ratio
(financial stability) of the four investigated
enterprises are determined, the best and worst
performance indicators are summarized and
compared depending on the influence of the

2020 2021 2022 2023 2025

2019

mmmm Coefficient of innovative growth
mmmw Index of digital transformation (digitalization)

==0==Migration intensity coefficient

Figure 3. The actual and forecast value of the
factors of innovative growth, digitalization and
migration risks “Kernel” using parabolic,
hyperbolic and semi-logarithmic nonlinear
regressions, 2019-2023, 2025
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mmmm [ndex of digital transformation (digitalization)

==0== Migration intensity coefficient

Figure 5. The actual and forecast value of the
factors of innovative growth, digitalization and
migration risks of “IDC” using parabolic,
hyperbolic and semi-logarithmic nonlinear
regressions, 2019-2023, 2025
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factors of the innovation growth rate, the index
of digital transformation (digitalization) and
the migration intensity factor using parabolic,
hyperbolic and semi-log nonlinear regressions
(Table 5).
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Table 5. Maximum and minimum forecast values of the solvency ratio (financial stability) of
four agricultural enterprises, 2025

“MHP”

The forecast value of the
solvency ratio (financial
stability) Yi, the influence of

Predicted value of the solvency ratio
(financial stability) Yi influence of
the index of digital transformation

Predicted value of the
coefficient of solvency
(financial stability) Yi influence
of the coefficient of migration

Value the innovative growth ratio (digitalization) intensity
Maximum value 0,556 0,559 0,569
Minimum value 0,546 0,542 0,541

“Kernel”

The forecast value of the
solvency ratio (financial
stability) Yi, the influence of

Predicted value of the solvency ratio
(financial stability) Yi influence of
the index of digital transformation

Predicted value of the
coefficient of solvency
(financial stability) Yi influence
of the coefficient of migration

Value the innovative growth ratio (digitalization intensity
Maximum value 0,636 0,646 0,634
Minimum value 0,627 0,621 0,623
“Astarta-Kyiv”
The forecast value of the Predicted value of the solvency ratio Pred1c?ed value of the
. . . o coefficient of solvency
solvency ratio (financial (financial stability) Y1i influence of . OV
e N o . . . . (financial stability) Yi influence
stability) Yi, the influence of the index of digital transformation . L
. > . o of the coefficient of migration
Value the innovative growth ratio (digitalization intensity
Maximum value 0,576 0,537 0,531
Minimum value 0,522 0,525 0,525
“IDC”
The forecast value of the Predicted value of the solvency ratio Predlc?ed value of the
. . . e o coefficient of solvency
solvency ratio (financial (financial stability) Y1i influence of . OV
e\ Do . . . . (financial stability) Yi influence
stability) Y1, the influence of the index of digital transformation . .
. . . N of the coefficient of migration
Value the innovative growth ratio (digitalization intensity
Maximum value 0,563 0,549 0,591
Minimum value 0,548 0,548 0,548

*Source: calculated by the authors.

Graphically, the maximum and minimum forecast values of the solvency ratio (financial
stability) of four agricultural enterprises are presented in Fig. 6-9.
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The forecast value of the
solvency ratio (financial
stability) Yi, the influence of
the innovative growth ratio

0,636

0,627

Predicted value of the Predicted value of the

solvency ratio (financial 0,559 solvency ratio (financial 0,646

stability) Yi influence of the stability) Yi influence of the
index of digital index of digital
transformation... transformation...
Predicted value of the Predicted value of the
coefficient of solvency 0,569 coefficient of solvency 0,634

(financial stability) Yi
influence of the coefficient of
migration intensity

(financial stability) Yi
influence of the coefficient
of migration intensity

0,623

0,541

B Maximum value ™ Minimum value B Maximum value ¥ Minimum value

Figure 6. The maximum and minimum forecast  Figure 7. The maximum and minimum forecast

value of the solvency ratio (financial stability) value of the solvency ratio (financial stability)
depending on the factors of innovative growth, depending on the factors of innovative growth,
digitalization and migration risks of “MHP” digitalization and migration risks of “Kernel”
using parabolic, hyperbolic and semi-logarithmic using parabolic, hyperbolic and semi-
nonlinear regressions, 2025 logarithmic nonlinear regressions, 2025
0,4800,5000,5200,5400,5600,5800,60( 0,520,530,540,550,560,570,580,590,60(

The forecast value of the The forecast value of the

solvency ratio (financial 0,576 solvency ratio (financial 0,563
stability) Yi, the influence of the stability) Yi, the influence of 0.548
innovative growth ratio the innovative growth ratio ’
Predicted value of the solvency Predicted value of the solvency
ratio (financial stability) Yi 0,537 ratio (financial stability) Yi 0,549
influence of the index of digital 0.525 influence of the index of digital 0.548
transformation (digitalization) ’ transformation (digitalization) ’
Predicted value of the Predicted value of the
coefficient of sglvency 0,531 coefficient of sglvency
(financial stability) Yi influence (financial stability) Yi influence
of the coefficient of migration 0,525 of the coefficient of migration
intensity intensity
B Maximum value  ®Minimum value B Maximum value 8 Minimum value

Figure 8. The maximum and minimum forecast  Figure 9. The maximum and minimum forecast

value of the solvency ratio (financial stability) value of the solvency ratio (financial stability)
depending on the factors of innovative growth, depending on the factors of innovative growth,
digitalization and migration risks of “Astarta- digitalization and migration risks of “IDC”
Kyiv” using parabolic, hyperbolic and semi- using parabolic, hyperbolic and semi-
logarithmic nonlinear regressions, 2025 logarithmic nonlinear regressions, 2025

*Source: calculated by the authors.

Summarizing the conducted research, it conditions of digitalization and migration risks
should be noted that the use of the used methods gives a positive result, which should be used in the
and models, in particular non-linear regressions, economic activities of enterprises.

in modeling and forecasting the efficiency, safety
and design of management accounting of
innovative agricultural enterprises in the
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Conclusions

Modeling the system of financial and
security design of management accounting of
innovative agricultural enterprises in the
conditions of digitalization and migration risks
proves the need to emphasize management
policy on several key aspects. Thus, modeling
showed the need to develop measures to
increase the solvency of “MHP”, “Kernel”,
“Astarta-Kyiv’ and “IMK”. Increasing the
solvency of agricultural enterprises in the
conditions of war requires a strategic approach.
Efforts to reduce costs and optimize resources,
introduce innovative technologies, and diversify
production to minimize risks are important. It is
also necessary to actively search for new sales
markets, expanding the geography of sales, and
use state support and international assistance to
ensure the stability and development of the
enterprise. Fundamental attention needs to be
paid to updating the innovative development
strategy, especially for “MHP”, “Astarta-Kyiv”
and “IMK”. Updating the strategy of
innovative development for agricultural
enterprises in the conditions of war involves
adaptation to new challenges and threats. At
the same time, the integration of modern
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