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ASSESSMENT OF THE PROBABILITY OF
BANKRUPTCY IN THE SYSTEM OF INCREASING
THE EFFECTIVENESS OF ANTI-CRISIS
MANAGEMENT OF AN ENTERPRISE

ABSTRACT

Today, due to deep economic transformations, structural shifts, and high volatility of
the macro environment, there is an objective need to implement effective anti-crisis
analysis tools that allow not only to assess the risks of bankruptcy, but also to timely
identify threats to financial security. The article presents the results of logistic modelling
of the probability of bankruptcy of machine-building enterprises of Ukraine based on a
combination of financial and management indicators in the period after the full-scale
armed invasion of Ukraine (2022-2024). The main task was to conduct modelling on the
example of five enterprises based on data for 2022-2024; analyse the results obtained,
interpret the coefficients of the logit model, and determine the main determinants of
the probability of bankruptcy; suggest areas for improvement. The paper substantiates
the feasibility of including in the model both quantitative indicators (liquidity ratio, return
on assets, debt level) and qualitative characteristics (availability of an anti-crisis man-
agement system, implementation of anti-crisis measures, the fact of a crisis situation).
The constructed model allowed for assessing the probability of crisis events at five ma-
chine-building enterprises and to form an individual scenario of management response
in the financial security system for each of them. The results obtained have practical
significance for increasing the level of financial security, strengthening management
flexibility, and implementing an early warning system in conditions of economic insta-

bility.

Keywords: financial security, machine-building enterprise, logistic regression, bank-
ruptcy, anti-crisis management, risks, probability, management decisions, quantitative
and qualitative indicators, crisis situation, anti-crisis measures, security aspects,
full-scale armed invasion, financial indicators
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INTRODUCTION

Analysis of the specifics of the activities of most industrial enterprises (including ma-
chine-building) today allows us to conclude that significant difficulties have arisen. In
particular, we note that the level of economic security of the financial and economic
activities of most machine-building enterprises has significantly decreased due to the
rapid growth of the crisis and its direct impact on the final result. A large number of
domestic enterprises have encountered problems in the supply and sales process. The
imbalance between the timeliness of supply and direct production, insufficient resource
potential, the closure of some channels of raw material receipt, and further sale of
finished products, encourages enterprises to implement an updated policy of carrying
out activities. Therefore, the global issue of introducing an appropriate level of anti-
crisis management arises. In the past, today, and even in the future, machine-building
enterprises will remain a basic sector of the Ukrainian economy, which depends on
production capacities, logistics chains, and sales markets. At the same time, the condi-
tions for ensuring financial security and preventing crisis situations become critical when
war touches all this. There is an objective need to implement effective anti-crisis analysis
tools that allow not only to assess the risks of insolvency, but also to identify threats in
a timely manner. One of the most effective approaches is logistic modelling, which takes
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into account both quantitative financial indicators and management factors. Thus, this kind of approach to bankruptcy
forecasting allows you to integrate risk assessment into daily management practice and increase the very security readiness
of enterprises for new economic realities.

For modern Ukrainian enterprises, especially in the context of a full-scale military invasion in 2022, the issue of ensuring
financial stability and forecasting manifestations in crisis situations is of critical importance. The period of deep economic
transformations, structural shifts, and high volatility of the macroenvironment determines the urgent need to implement
effective anti-crisis analysis tools that allow not only to assess the risks of bankruptcy, but also to promptly identify threats
based on the integration of quantitative and non-quantitative data.

In this context, it is logistic modelling, which is one of the most effective methods of multivariate analysis, that may be
appropriate in situations where it is necessary to take into account both financial ratios and management factors. In
addition, it should be noted that a separate scientific value of the study is the focus on machine-building enterprises. It is
machine-building enterprises that are the fundamental sectors of the Ukrainian economy, which suffered greatly during
the full-scale invasion. Consequently, the destruction of production capacities, logistics problems, labour shortages, and a
total reorientation of sales markets became the main factors that necessitated the transformation of approaches to financial
management and anti-crisis policy. In these conditions, it is the development of adaptive models that is not only a pressing
issue, but also a condition for the possible adaptation of Ukrainian enterprises to the new realities of the time. In addition,
the relevance of the chosen topic is due to the need to form new approaches to organizing the anti-crisis management
system. Consequently, if previously the anti-crisis policy was perceived mainly as a reactive response to already existing
difficulties, today it must be proactive and integrated into everyday strategic planning.

LITERATURE REVIEW

Some researchers (Starosta, 2014; Novikov, 2014) reduce anti-crisis management mainly to a purely financial process,
which is associated with the liquidation of the enterprise's debt; others reduce anti-crisis management to the activities of
enterprise managers in bankruptcy; some experts focus this type of enterprise activity on quick financial measures that
ensure the short-term economic efficiency of the enterprise. The success of anti-crisis management largely depends on
compliance with its inherent functions and principles. In the anti-crisis management system, researchers distinguish the
following functions: goal setting, planning, organization, motivation, and control.

Today, the assessment of the probability of bankruptcy of an enterprise is one of the most important analytical tools in
the system of ensuring the financial system. Its relevance is due to the fact that it is the risk of loss of solvency that is the
most striking manifestation of financial instability. The increase in the number of crisis phenomena both at the national
and international levels, the impact of the pandemic, and hostilities across the planet cause significant problems in logistics
and create political turbulence. This, in turn, creates a situation where traditional approaches to monitoring the activities
of enterprises can no longer ensure the prompt detection of threats and other destructive factors. In this context, bank-
ruptcy forecasting will serve not only as an indicator of the weakness of the enterprise, but also as a key component for
the further formation of anti-crisis management strategies for early warning and prevention of financial losses (Dokiienko,
2021).

Financial security is based on the ability of an enterprise to withstand internal and external threats, adapt to environmental
instability, while maintaining profitability and financial stability. At the same time, these complex processes cannot be
assessed based on current indicators alone. For this, it is important to have dynamic, holistic, and predictive tools that
allow identifying the tendency to a crisis state (Sova, et.al., 2021). It is the bankruptcy probability assessment models that
allow a more objective measurement of the level of financial security by setting thresholds for management decisions,
while integrating a risk-oriented approach into the daily practice of the enterprise. At the same time, the bankruptcy
probability assessment system makes it possible to formulate more adaptive scenarios for the development of events,
including the possibility of integrating measures long before the first manifestations of financial difficulties and problems.
The above approaches are critical for enterprises in critical industries, which mechanical engineering undoubtedly is. It is
in this area that the bankruptcy of one participant can cause a chain of negative effects on the entire economic system.
In this context, bankruptcy forecasting can no longer be seen as one of the financial functions, but as part of the strategy
for ensuring national economic security, employment stability, energy independence, and industrial development.

Kopczynski (2020) considers bankruptcy risk assessment models as a tool for diagnosing the financial condition of compa-
nies, emphasizing their usefulness for early detection of financial problems. A systematic review by Shi and Li (2019) notes
the evolution of approaches to bankruptcy prediction - from classical financial ratios and discriminant analysis to modern
methods based on artificial intelligence, although this is still in the initial stages. As of 2019-2020, technologies based on
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artificial intelligence were extremely underdeveloped. However, for example, Kokczynski (2024) successfully built discrimi-
nant bankruptcy prediction models for Polish enterprises, which confirms the effectiveness of classical methods with proper
adaptation to the specifics of the sample based on artificial intelligence systems.

In addition to purely financial models, scientists and practitioners focus on integrated approaches that take into account
managerial and qualitative aspects of ensuring financial sustainability. Thus, Khrapkina et.al. (2022) investigate the dy-
namics of financial security and the security development of enterprises, emphasizing the need to take into account market
factors and the adaptability of strategies in a hyper-turbulent external environment. Gonchar et.al. (2020) focus on as-
sessing financial security in the context of managing the potential of an enterprise, which involves identifying internal
indicators of crisis and risks as a component of a system of management decisions. Shpak et.al. (2022) consider practical
tools for analyzing the financial security of enterprises, noting the importance of combining quantitative indicators with
qualitative assessments for comprehensive monitoring of threats and the level of business security to increase the accuracy
of bankruptcy prediction.

AIMS AND OBIJECTIVES

The purpose of the article is to develop and test a logistic model for assessing the probability of bankruptcy of machine-
building enterprises based on the integration of quantitative financial ratios and qualitative management indicators in the
system of ensuring financial security. The object of the study is the financial and economic activities of enterprises in the
machine-building industry of Ukraine in a crisis environment and increased risks of bankruptcy.

The main tasks are the following:
1.  To conduct modelling on the example of five enterprises based on data for 2022—-2024.

2. To analyze the results obtained, interpret the coefficients of the logit model, and determine the main determinants
of the probability of bankruptcy.

3. To propose directions for improving the activities of machine-building enterprises that participated in the modelling.

METHODS

To study crisis phenomena at an enterprise, various methods and principles of diagnosing the onset of bankruptcy are
used during the study of the company's financial condition. Timely detection of deviations from the norm makes it possible
to avoid negative consequences at an early stage using anti-crisis management. At the same time, according to leading
scientists and practitioners, both quantitative and qualitative indicators should be assessed (Karaim, 2014). Therefore,
within the framework of our study, a combination of quantitative and qualitative indicators was used, which provided a
more comprehensive approach to assessing the financial security of machine-building enterprises and made it possible to
more accurately determine the probability of bankruptcy. Within the framework of the methodology, the financial indicators
of the enterprise such as current liquidity ratio (calculated based on the analysis of financial statements), return on assets
(calculated based on the analysis of financial statements), and debt ratio (calculated based on the analysis of financial
statements). Therefore, we believe that these indicators provide an objective idea of the opportunities, problems, and
level of financial security of the enterprise. In turn, qualitative variables signal the organizational potential of responding
to risks, managerial readiness for anti-crisis actions, and the presence of an internal policy aimed at preventing destructive
financial scenarios. Such data were converted into binary variables (0 or 1), which made them suitable for integration into
formal analytical models.

The main method of the study was the method of mathematical modelling, namely logistic regression. Its essence lies in
building a functional relationship between a set of explanatory variables (quantitative and qualitative) and the probability
of an event. Therefore, the model itself is directly based on the logit function, which has the form (1):

P=1/(1+e (Logit(P)) (1)
Logit(P)= BO-B1x1+ B2x2...... Bnxn

where P is the probability of bankruptcy, Logit(P) is a logical function for determining the probability, 50 is a constant, 5i
are estimated coefficients, and Xi are the values of variables (both financial and qualitative indicators).
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Thus, this method allows us to assess not only the presence of a relationship between indicators but also the degree of
influence of each factor on the predicted probability.

RESULTS

Most enterprises are on the verge of liquidation or in a state of crisis. With the advent of high-quality products and the
latest production technologies on the market, Ukrainian enterprises cannot provide themselves with new equipment for a
larger volume of products and the ability to compete at the level of other international enterprises. In order to identify and
prevent the emergence of bankruptcy risks, it is necessary to study the financial condition of the enterprise using economic
methods and models for determining crisis phenomena. We believe that the problems of internal processes have intensified
under the influence of external factors of war and the market. The supply of raw materials has been disrupted, effective
demand has decreased, and credit burdens have increased, all under the influence of active hostilities (Figure 1).
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Figure 1. Number of liquidated machine-building enterprises in Ukraine from 2022 to 2024.

The choice fell on the years 2022-2024, since it was precisely starting in 2022 that full-scale armed aggression unfolded
in Ukraine, which significantly affected the operating conditions of all business entities. For machine-building enterprises,
these years have become a period of constant risk, disruption of supply chains, loss of sales markets, personnel shortages,
and increased logistical and credit loads. As for the machine-building enterprises themselves, here we decided to select
eight enterprises that belong to the same industry. Therefore, this kind of decision is justified by the fact that Machine-
building as an industry is capital-intensive, oriented towards long-term production cycles, and very sensitive to any changes
in the external environment of its own functioning. At the same time, precisely in the period 2022-2024, the industry
underwent critical changes: loss of contracts, evacuation of production facilities, relocation of personnel, as well as in-
creased dependence on defense orders or state funding. The machine-building enterprises we selected show different
results according to the selected quantitative and qualitative indicators. Thus, some enterprises, such as PJSC “Conveyer”,
showed a significant improvement in liquidity and profitability, but still entered a pre-crisis state precisely in 2024, which
may indicate external factors or disruptions in internal processes. At the same time, in our opinion, JSC “TEMP Plant” and
JSC “Poltava Machine-Building Plant” are showing signs of recovery, while PJSC “Odesskyi Machine Building Plant” and JSC
“Krasyliv Machine-Building Plant” are facing long-term problems. It is worth emphasizing that the implementation of anti-
crisis measures was carried out only selectively. For example, the same PJSC “Conveyer” activated such measures only in
2024, while JSC “TEMP Plant” and JSC “Poltava Machine-Building Plant” demonstrate consistency in carrying out such
actions throughout all three years (Table 1).
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Table 1. Quantitative and qualitative indicators of the activities of selected mechanical machine-building enterprises for further model-
ling for the period 2022-2024.

Anti-crisis man-
s - - agement sys- Anti-crisis
(:(';7':)_5';:2:':: _tem (0/1). Ex- measure (0/1).
Current liquidity Return on as- Debt ratio (Cal- liquidation or Lsi:_:n;:: oafr:niZﬁ; “;:Z:t?_z':;;:r
ratio (Calcu- sets (Calculated culated based large losses in- or ergons re- measures im-
lated based on based on finan- on financial curred (Ob- s I:)nsible for lemented dur-
Company/Year financial state- cial statement statement anal- tained through th':a anti-crisis '?n the vear or
ment analysis) analysis) ysis) interview and li £ th 9 Oby ined
financial analy- | P2'¢Y © the en- not (Obtaine
X1 X2 X3 sis) terprise (Ob- through inter-
tained through view)
X4 interview) X6
X5
PJSC “Conveyer”
2022 1,27 0,02 0,21 1
2023 2,2 0,25 0,18 0 1 0
2024 2,38 0,19 0,04 1 1 1
JSC “TEMP Plant”
2022 1,41 -0,11 0,6 1 0 1
2023 1,72 0,12 0,48 1 0 1
2024 1,53 0,05 0,47 1 0 1
PJSC “Poltava Machine-Building Plant”
2022 0,94 -0,04 0,49 1 0 1
2023 0,54 -0,03 0,89 1 1 1
2024 1,14 -0,01 0,46 0 1 1
PJSC “Odesskyi Machine Building Plant”
2022 0,28 -0,29 2,06 1 0 1
2023 0,21 -0,1 0,72 1 0 1
2024 0,18 -0,15 0,84 1 0 0
JSC “Krasyliv Machine-Building Plant”
2022 0,71 0,01 0,87 1 0 1
2023 0,36 -0,02 0,76 0
2024 0,35 0,01 0,75 0

Let's mark all six indicators as X (X1-X6). Next, we need to form coefficients for our logistic model for each X. Moreover,
for this, we also involved experts. In general, this was achieved through statistical analysis of the main financial data of
enterprises and qualitative assessment of management decisions collected through interviews with heads of financial and
anti-crisis departments and financial reporting. The values of the coefficients reflect the average impact of the relevant
factors on the probability of bankruptcy based on real cases from 2022 to 2024. The sign “+” means that an increase in
the indicator increases the risk (for example, the debt ratio or the presence of a crisis situation), and “-" means that the
relevant factor reduces the probability of bankruptcy (Table 2).

Table 2. Logistic model coefficients.

Indicator Coefficient Interpretation
Constant -0.021 Basic bankruptcy risk with zero values of all X
X1 — Liquidity +0.180 The greater the liquidity, the higher the risk (here is a non-standard dependence)
X2 — Return on assets -0.132 Higher profitability reduces risk
X3 — Debt +0.326 Increasing debt increases risk
Xa — Crisis situation +0.446 If there is a crisis situation, the risk increases
Xs — Anti-crisis management -0.897 The presence of a system and measures reduces risk and the negative impact of
X6 — Anti-crisis measure +0.874 threats

Next, by substituting the data from the coefficient and taking into account formula (1), we determine the immediate level
of bankruptcy. When Class (P > 0.5) should be taken into account. Class (P > 0.5) in logistic regression is a binary
classification that indicates whether the probability of bankruptcy P, calculated using the logit model, exceeds 50%.
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Table 3. Calculating Logit(P) and Probabilities.

Enterprise Year Logit(P) Probability of bankruptcy (P) P>0.5
-0.021 + 0.229 (0.180xx1) + -0.003 (~0.132xx2) + 0.068 _ » _
2022 | (0.326xx3) + 0.0 (0.446xx4) + -0.897 (-0.897xx5) + 0.0 | -0,62358 | b L/ (1 + &xp((062358)) = 0
(0.874xx6) i
_ -0.021 + 0.396 (0.180xx1) + -0.033 (~0.132xx2) + 0.059 _ » _
PISC «Con 2023 | (0.326xx3) + 0.0 (0.446xx4) + -0.897 (-0.897xx5) + 0.0 | -0,49632 | .1/ (1 + exp(-(-0.49632)) = 0
veyer» (0.874xx6) 37.84%
-0.021 + 0.428 (0.180xx1) + -0.025 (~0.132xx2) + 0.013 _ ) _
2024 | (0.326xx3) +0.46 (0.446xx4) + 0.897 (-0.897xx5) + | 081836 | Lo/ (1 +exP((081836) = 1
0.874 (0.874xx6) I
-0.021 + 0.254 (0.180xx1) + 0.015 (~0.132xx2) + 0.196 _ ] _
2022 | (0.326xx3) + 0.446 (0.446xx4) + -0.0 (~0.897xX5) + 1,76292 25‘324 (1 + exp(-(1.76292))) = 1
0.874 (0.874xx6) 2070
-0.021 + 0.31 (0.180xx1) + -0.016 (~0.132xx2) + 0.156 ~ ) _
f,ISaCnEjEMP 2023 | (0.326xx3) + 0.446 (0.446xx4) + 0.0 (~0.897XX5) + 1,74924 25‘1,1_;)4 (1 + exp(-(1.74924))) = 1
0.874 (0.874xx6) I
-0.021 + 0.275 (0.180xx1) + -0.007 (0.132xx2) + 0.153 ~ ) ~
2024 | (0.326xx3) + 0.446 (0.446xx4) + -0.0 (~0.897xx5) + 172102 | £ 1) (1 + exp((1.72102) = 1
0.874 (0.874xx6) et
-0.021 + 0.169 (0.180xx1) + 0.005 (~0.132xx2) + 0.16 ~ ) ~
2022 | (0.326xx3) + 0.446 (0.446xx4) + -0.0 (~0.897xx5) + 163322 | £ =t ) (14 exp((1.63322) = 1
0.874 (0.874xx6) R
PISC «Poltava -0.021 + 0.097 (0.180xx1) + 0.004 (-0.132xx2) + 0.29
Machine-Build- | 2023 | (0.326xx3) + 0.446 (0.446xx4) + -0.897 (-0.897xx5) + | 0,7933 | b L/ (1 +exp(-(0.79330)) = 1
ing Plant» 0.874 (0.874xx6) 68.85%
-0.021 + 0.205 (0.180xx1) + 0.001 (~0.132xx2) + 0.15 ~ ] ~
2024 | (0.326xx3) + 0.0 (0.446xx4) + -0.897 (~0.897xx5) + 031248 | p L/ {1+ exp(0.31248)) = 1
0.874 (0.874xx6) 270
-0.021 + 0.038 (0.180xx1) + 0.013 (~0.132xx2) + 0.235 ~ ] ~
2022 | (0.326xx3) + 0.446 (0.446xx4) + -0.0 (~0.897xX5) + 1,58472 22‘9;4 (1 + exp(-(1.58472))) = 1
0.874 (0.874xx6) 270
PISC
- -0.021 + 0.032 (0.180xx1) + 0.02 (-0.132xx2) + 0.274 ~ ] ~
«Odesskyl Ma- | )3 | (0'326xx3) + 0.446 (0.446xx4) + -0.0 (-0.897xx5) + 0.0 | 0,75104 | b1/ (1 +exp(-(0.75104))) = 1
chine Building (0.874%x6) 67.94%
Plant " :
-0.021 + 0.05 (0.180xx1) + 0.038 (-0.132xx2) + 0.672 ~ ] ~
2024 | (0.326xx3) + 0.446 (0.446xx4) + -0.0 (~0.897xx5) + 2,05024 | b= 1/ (1 + ew((2.05924) = 1
0.874 (0.874xx6) 070
-0.021 + 0.128 (0.180xx1) + -0.001 (~0.132xx2) + 0.284 ~ ] ~
2022 | (0.326xx3) + 0.446 (0.446xx4) + 0.0 (~0.897xX5) + 1,701 g 4‘6;4 (1 + exp(-(1.70910))) = 1
0.874 (0.874xx6) R
JSC «Krasyliv -0.021 + 0.065 (0.180xx1) + 0.003 (-0.132xx2) + 0.248 _ . _
Machine-Build- | 2023 | (0.326xx3) + 0.0 (0.446xx4) + -0.0 (~0.897xx5) + 0.0 02042 | b= 1/ (1+exp((0.294200) = 1
ing Plant» (0.874xx6) I
-0.021 + 0.063 (0.180xx1) + -0.001 (~0.132xx2) + 0.244 ~ ] ~
2024 | (0.326xx3) + 0.0 (0.446xx4) + -0.0 (~0.897xx5) + 0.0 0,28518 ;’7‘0;4 (1 + exp(-(0.28518))) = 1
(0.874xx6) Here

Based on the constructed logistic regression, we obtained estimates of the probability of bankruptcy for five machine-
building enterprises in the period 2022-2024. It is important to correctly interpret the obtained values of the probability
of bankruptcy for 2022-2024. Therefore, the indicator "P" actually reflects a retrospective assessment of risk, that is, the
probability of a crisis based on data from the same year, for example, 2024. That is, we determined how great the threat
of bankruptcy was under the conditions that existed during this year. The calculated probability of bankruptcy for 2024 is
valuable for retrospective testing and validation of the model. The above analysis helps to verify the model and prepare it
for use for future forecasts. Also, on this basis, it is possible to more clearly form scenarios for development in the coming
years. The obtained logits allowed us to classify enterprises by risk level: if P > 0.5, the enterprise is considered to have
a high probability of bankruptcy and requires urgent management decisions. The results of logistic modelling can be used
to create an early warning system for the loss of financial security of a machine-building enterprise. Thanks to the proba-
bility assessment based on key indicators, management receives a tool for monitoring critical financial zones (Table 4).
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Table 4. Matrix for selecting scenarios for implementing anti-crisis management for 2025.

Scenario 1:

Scenario 2: Ex-

Scenario 3: Sta-

Scenario 4:

Enterprise ai%"::;:gsgﬂ:_ ternal engage- biIizat_io_n_ and Emergent_:y in- f:t;?::ll::ti:til:::
ing ment flexibility tervention
PJSC “Conveyer” +
JSC “TEMP PLANT” +
PJSC “Poltava Machine-Building Plant” +
PJSC “Odesskyi Machine Building Plant” +

JSC “Krasyliv Machine-Building Plant”

For example, for PJSC “Conveyer”, based on the results obtained (in 2024 the probability of bankruptcy exceeded 69%,
even despite anti-crisis actions and 37% in the previous year), in 2025 it is advisable to concentrate resources, restructure
debts, modernize financial planning with an emphasis on cash flow and introduce internal audit for preventive response.
But, for example, for PJSC “Odesskyi Machine Building Plant”, due to the high probability of bankruptcy (over 90%),
External management (temporary administration), rehabilitation, suspension of new obligations, state support, or sale of

assets is required. The goal is to save key production facilities (Figure 2).

PJISC «Conveyer» (Scenario 1: Consolidation and restructuring) |

| JSC Zavod «TEMP» (Scenario 2: External engagement) |

Conduct an audit of all financial obligations in order to identify the most risky

Replace the management team or delegate operational management to
external anti-crisis experts

areas of debt and launch the procedure for their restructuring
¥

v

Introduce a short-term cash flow planning system (Cash Flow Forecasting)
with a horizon of 3-6 months

Negotiate with foreign or national investors regarding equity participation or

o

Optimize the internal cost structure: reduce administrative costs, review
supply and warehousing policies

implementation of joint projects
J$

Attract funds from state industrial recovery programs, for example, through

=

grants or soft loans
It

Create an anti-crisis audit department or a separate position of a responsible

Outsource some non-core or costly operations (logistics, security, IT support)

person with the authority to control the implementation of anti-crisis
{1

solutions
Establish work with creditor banks to postpone repayment terms or change
loan servicing terms

3

Conduct internal process transformation with a focus on efficiency,
automation, and cost reduction

JSC «Poltavskyy Mashynobudivnyy Zavod» (Scenario 3:

JSC «Odeskyy Mashynobudivnyy Zavod» (Scenario 4:

Stabilization and flexibility)

Emergency intervention)

Invest in digital transformation: implement an ERP system for transparent
resource management

Introduce a temporary external anti-crisis management or administrative
supervisory board with the participation of state representatives

&

Optimize production lines - increase flexibility and customization for short
batches of orders

Declare a moratorium on new debt obligations until the completion of the
rehabilitation and stabilization of working capital

Modernize equipment to reduce maintenance and energy costs

Develop a rehabilitation plan with debt restructuring, abandonment of
unprofitable areas and personnel reorganization

3

Introduce a mechanism for rapid analysis of inventories and working capital

Initiate the sale or lease of part of the assets not involved in the main
production

to avoid "frozen" assets
v

Expand the range or enter new markets - in particular, related industries with
a lower level of competition

Ensure the minimum viable volume of production with a focus on the main
specialization of the enterprise

JSC «Krasylivskyy Mashynobudivnyy Zavod» (Scenario 5: Local
adaptation)

Reorient production to local orders, especially in the field of government
procurement or infrastructure restoration

Improve product costing to avoid losses on low-margin orders

Reduce logistics costs by switching to regional suppliers and simplifying
delivery routes

Segment customers and the market to identify the most stable and solvent
categories

Figure 2. Characteristics of selected scenarios for the implementation of anti-crisis management for 2025 for mechanical machine-

building enterprises.
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So, let's detail the proposed scenarios from Figure 2 in more detail:

1. PJSC “Conveyer”, which, according to the modelling results, had about 69% probability of bankruptcy in 2024, for
2025, it is better to choose the consolidation and restructuring scenario. It involves the concentration of resources,
debt restructuring, and strengthening of internal control to prevent the enterprise from slipping into the insolvency
zone.

2. For PJSC “Odesskyi Machine Building Plant”, which is in the most critical situation (the probability of bankruptcy
exceeds 90% and there are no anti-crisis actions, this indicates that in 2025 it is necessary to propose the “emergency
intervention” scenario. It is justified by the need for immediate radical steps. These include: the introduction of
external management (temporary administration), a moratorium on debts, rehabilitation, or even partial liquidation
of assets in order to preserve key production facilities.

3. Scenario 3 “Stabilization and Flexibility” was intended, for example, for PJSC “Poltava Machine-Building Plant”. Thus,
the justification was that this plant needs steps to consolidate positive changes: flexible production management,
cost optimization, and gradual financial stabilization.

4. In 2025, scenario 5 should be applied to JSC “Krasyliv Machine-Building Plant”. It is recommended to focus on
adapting to new market conditions: review the range, sell unused assets, and focus on local orders to restore viability.

5. Scenario 2 is appropriate for enterprises that do not have sufficient resources to overcome the crisis on their own,
but their risk has not reached a critical level. Thus, JSC “TEMP Plant”, after a difficult 2022, showed a relative
stabilization of indicators. In 2025, it is necessary to search for investors, participate in state recovery programs, and
partnerships - in order to obtain additional financial and technological resources for safe development.

DISCUSSION

The results of the conducted logistic modelling for the machine-building enterprises of Ukraine, which we obtained, clearly
demonstrate a number of methodological and applied advantages compared to the existing scientific achievements.

The study of Pohrishchuk et al. (2023), although it has a general focus on anti-crisis management in the field of machine
building, focuses on general organizational measures (e.g., strategy review, cost optimization), without a statistically ver-
ified basis for their justification. Our model provides quantitative validity of scenarios for each enterprise through analysis
of the impact of specific variables. In the work of Melnyk et al. (2020), attention is mostly paid to the key aspects of
managing the HR component of an enterprise in a crisis, which, in the realities of modern times, is an important element
of the mechanism for ensuring economic security. But at the same time, we believe that the lack of a direct connection
between HR strategies and the financial indicators of an enterprise in practice can reduce the effectiveness and relevance
of the results obtained. In our work, the emphasis is on the optimal integration of quantitative and qualitative management
factors. This allows us to consider financial security as a complex and multidimensional concept (not only as an accounting
one, but also as a management one). In turn, Zavidna et al. (2022) pay special attention to sustainable development in
the post-pandemic period. Although the authors' work is relevant, their focus exclusively on the regional level, ignoring
the individual level of the enterprise, makes the conclusions generalized and unified. In our approach, the enterprise level
is more clearly identified and analyzed, which allows us to integrate individual action scenarios that are adapted to each
individual business entity.

A feature of our study is the combination of quantitative and qualitative indicators. Thus, X1, X2, and X3 are quantitative
financial ratios, directly calculated from the financial statements of the enterprise. In contrast, X4, X5, and X6 are qualita-
tive, binary in nature, and obtained through expert survey and analysis of management information. Unlike financial ratios,
such indicators are not measured directly in monetary units, but are extremely important for the model, because they take
into account the human factor and management practices.

CONCLUSIONS

The conducted logistic modelling of the probability of bankruptcy of machine-building enterprises based on data for 2022—
2024 showed the effectiveness of combining financial and management indicators within a single analytical model. The
most significant determinants of the onset of crisis situations were a high level of debt, low asset profitability, and the
absence of proper anti-crisis management systems at enterprises. Enterprises, not rarely, neglect the issue of forming an
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anti-crisis management department or are not always able to appoint an appropriate person for this. Therefore, in conclu-
sion, we believe that it was precisely the presence of an organized anti-crisis policy, on the contrary, that significantly
reduced the probability of bankruptcy, which indicates the significance of not only financial reporting, but also the adopted
and implemented management decisions. Thus, the results obtained confirm the hypothesis of the feasibility of using
mixed models to diagnose the state of enterprises during periods of extreme economic instability. The model not only
confirms the crisis events that occurred in reality, but also allows, with a certain degree of accuracy, to predict potential
threats to enterprises in the next period. This opens up the possibility of practical application of the model for early crisis
prevention and strategic risk management at the industry level, which in turn significantly makes it possible to maintain
the level of financial security at an acceptable level for the management of the enterprise. In the future, it is advisable to
expand the model by including new variables - in particular, indicators of the external environment, as well as assessments
of managerial competence and digital literacy, etc. A promising option is to combine logistic regression with modern digital
technologies based on artificial intelligence, in order to assess the level of the human factor and possible errors.
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Jlanres M., Jlanres C., 3axapos O., [lazeeBa ., TumoLieHKo A.

OLUIHIOBAHHSI UMOBIPHOCTI BAHKPYTCTBA B CUCTEMI NIABULLUEHHS E®EKTUBHOCTI
AHTUKPU30BOI'O YMNPABJIIHHA NIANPUEMCTBOM

CbOrofHi, y 3B's13Ky 3 rIMO60OKMMN €KOHOMIYHMMU TpaHCcgOopMauisiMK, CTPYKTYPHUMU 3PYLUEHHSIMU Ta BUCOKOKO BONaTwub-
HICTI0 MaKpocepeaosuLLa, icHye 06'ekTnBHa NoTpeba B yNpoBagKeHHI ePeKTUBHUX IHCTPYMEHTIB aHTUKPU30BOro aHanisy,
SIKi 103BONISAIOTb HE NINLLE OLLHIOBATW pU3nKM 6aHKPYTCTBA, a i CBOEYACHO BUSIBNISITY 3arpo3u diHaHCcoBin 6e3newi. Y cTaTTi
rNpeacTaB/ieHo pe3y/bTaTh 0rCTUYHOrO MOAESOBaHHS MMOBIPHOCTI 6aHKPYTCTBa MaLIMHOGYAIBHUX MiANPUEMCTB YKpaiHu
Ha OCHOBI CYKYNHOCTi (hiHAHCOBMX Ta yNpaBRiHCbKUX MOKa3HMKIB y nepioa Micnisi MoBHOMACWTabHOro 36poitHOro BTOpr-
HeHHs B YkpaiHy (2022-2024 pp.). OCHOBHUM 3aBAaHHAM 6yno NpoBeCcT! MOAENOBaHHSA Ha Npukiagi N'aTv NiagnpuMeMCTB
Ha OCHOBI AaHux 3a 2022-2024 poku; npoaHaniayBaTu OTpMMaHi pe3ynbTaT, iHTepnpeTyBaTh koediuieHTn logit-Moaeni
Ta BU3HAYUTWN OCHOBHI AeTEPMiHaHTKN MMOBIPHOCTI 6aHKPYTCTBA; 3amnponoHyBaTh HamnpsiMK ANs BAOCKOHANEHHS. Y cTaTTi
06I'pyHTOBAHO [AOLNBHICTb BKIHOYEHHS 10 MOAENi I KiNbKICHMX noka3HuMKiB (KoedilieHT nikBigHOCTI, peHTabenbHicTb ak-
TMBIB, piBEHb 3a60ProBaHOCTI), i AKICHNX XapaKTepUCTUK (HasiBHICTb aHTMKPWU30BOI CUCTEMM YNpaB/iHHS, peanilauis aHTu-
KPU30BUMX 3ax0AiB, pakT BUHUKHEHHSI KpU30BOi cuTyallii). MobyaoBaHa Moaenb A03BOMANMNA OLLIHUTY MMOBIPHICTb HACTaHHS!
KPU30BMX MOAiA Ha N'ATU MAWMHOBYAIBHMX MiANPUEMCTBAX i chopMyBaTH AN KOXHOMO 3 HUX iHAMBIAYanbHUI CLEHapin
pearyBaHHs1 KepiBHMULTBA B cuUCTEMi (piHaHCOBOI 6e3nekun. OTpuUMaHi pe3ynbTaTh MaloTb NPaAKTUYHE 3HAYEHHS Ans NigBu-
LLEHHS piBHA iHAHCOBOI 6e3MneKn, NOCUIEHHS THYYKOCTI YNPaB/iHHS Ta BNPOBa)KEHHS CUCTEMU PaHHBOIO CrOBILLEHHS B
YMOBaxX €KOHOMIYHOI HeCTabiNbHOCTI.

KnrouoBi cnoBa: diHaHcoBa 6e3neka, MawmHobyAiBHE NigNPUEMCTBO, NOMCTUYHA perpecis, 6aHKpyTCTBO, aHTUKPU30Be
ynpaBniHHs, pU3MKK, MMOBIPHICTb, YNPaBiHCbKI PiLUEHHS], KifIbKiCHI Ta SIKICHI MOKa3HMKM, KPU30Ba CUTYaLisi, aHTUKPU3OBI

3axoaM, 6e3neKoBi acnekTy, MOBHOMACLUTabHe 36poiiHe BTOPrHEHHSI, (hiHaHCOBI NMOKA3HUKM
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