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The article is concerned with determining the peculiarities of analysing the
financial sustainability of audit firms in Ukraine in non-stationary conditions. The
authors provide their own definition of non-stationary conditions and their
importance in the analysis, forecasting and decision-making in dynamic and
developing environments. The article describes the main factors of exogenous and
endogenous nature that shape modern non-stationary conditions. Among a
significant number of enterprises in various sectors of the economy, the authors
explain why they focused on enterprises in the audit services sector. This is due to the
fact that the analysis of enterprises in the audit services market through the prism of
financial stability shows its paramount importance in maintaining the integrity and
reliability of financial information in the economic system. The analysis considered
the main representatives of the audit community in Ukraine — «The Big Four». The
results of the analysis, which were based on public financial statements, show
ambiguity in the common interpretation of solvency, profitability and liquidity
indicators, which indicates the effects of non-stationary conditions on the
performance of the selected companies. At the same time, it should be noted that the
analysis of the level of financial scoring of the competitive environment of the audit
services market indicates a sufficient level of financial stability during the period
under study. This is also evidenced by the analysis of the level of financial scoring of
the competitive environment of the audit services market. Given the results obtained,
it becomes necessary to consider ways to improve the financial sustainability of audit
companies. In addition, the paper considers the models that received the most
positive feedback during the modelling of financial sustainability for their further
use. In general, the study made it possible to determine the peculiarities of analysing
the financial sustainability of audit firms in non-stationary conditions, and its results
are of practical importance for the audit services market in Ukraine.

Cmamms npuceaueHa BU3HAYEHHI0 O0CoOauBoCcmel auHanizy @iHaHcosoi
cmiukocmi  ayoumopcoKux nionpuemcme Yxpainu 6 HeCcmayioHapHUux YMOBax.
Aemopu Hagoosime 61ACHE BUHAYUEHHS HeCMAYIOHAPHUX YMO8 ma iX 3HAYeHHs Nio
yac ananisy, NPOSHO3Y8AaHHs MAa NPUUHAMMS Piulenb Y OUHAMIYHUX Cepe0o8UUAX, UjO
po3eusaromuvcs. Y cmammi HABeOeHi OCHOBHI YUHHUKU eK302eHHOI ma eHOO02eHHOI
npupoou, axi gopmyroms cyyachi nHecmayionapui ymosu. Ceped 3HAYHOI KilbKOCMI
NIONPUEMCME  PIZHUX CEKMOPI8 eKOHOMIKU 008€0eHO, YoMy came aemopu

30cepedunucy Ha NIONPUEMCMEAX CeKmopy ayoumopcbkux nociye. Lle nos’sizano 3



MuM, WO aHAani3 NIONPUEMCME DPUHKY AYOUMOPCLKUX HOCTAYe 4Yepe3 NPUSMY
Qinancosoi cmabitbHOCMI NOKA3YE 1020 NEPUOPAOHY BANCIUBICMb Y RIOMPUMYIL
yinichocmi ma Haoditinocmi inancogoi ingpopmayii 6 exonomiuniu cucmemi. 11io yac
amanizy Oyau po3enaHymi OCHOGHI NPeOCMAaSHUKU ayOumopcbKoi ChilbHOmu 8
Vkpainu — «Benuka wemsipkay. Ompumani pe3yismamu anaiizy, AKi npo8ooulucs
Ha OCHO8I NYONiyHOI (hinaHcosol 38iMHOCMI, CBI0YUMb NPO HEOOHO3HAYHICHIb
CHIILHO20 MPAKMYBAHHS NOKA3HUKIE WNIAMOCHPOMOICHOCMI, peHmabenrbHocmi ma
JIKGIOHOCMI, WO C8IOYUMb NPO HACKIOKU 6NIUBY HEeCMAYIOHAPHUX YMO8 Hda
NOKA3HUKU OINbHOCMI 00panux nionpuemcms. [lopsd 3 mum, caio 3a3Hayumu, wo
npoeeodeHull ananiz pieHs QIHAHCOB020 CKOPUHSY KOHKYPEHMHO20 CepedosUUa PUHKY
AYOUMOPCHLKUX NOCTYe C8IOYUMb NPO OOCMAMHIU piéeHb (IHAHCOB0I CMIUKOCMI
8NP0OO0BIHC 00CNI0NCYBaAH020 nepiody. 1Ipo ye makoxc ceiduums nPoBedeHull aHali3
Ppi6HA IHAHCO8020 CKOPUHZY KOHKYPEHMHO20 Cepedo8UUla DUHKY ayOUmopCcbKux
nocaye. 3 ypaxySauHwAM — OMPUMAHUX  pe3ylbMmamié GUHUKAE HeOOXIOHICMb
PO32IAHYMU  WAAXU — came NIOBUWEHH  NOKA3HUKI8  (IHAHCO80I  cmitikocmi
ayoumopcokux nionpuemcms. Kpim moeo, y pobomi pozenanymi mooeni, sKi
ompuManu Haudiibue NOZUMUBHUX BI02VKI8 N0 uYac MoOeno8anHs @QIiHaAHCOBOT
cmitikocmi 3a075 iX no0ANbUL020 BUKOPUCMAHHA. Y 3a2anbHOMY RIOCYMKY NposedeHe
00CNIOJHCEHHST OANI0 MOMNCIUBICMb  BUSHAYUMU 0COOIUBOCMI aHANI3Y DIHAHCOBOT
Ccmitikocmi ayoumopcbKux KOMNAHIU 8 HeCMAYiOHAPHUX YMOBAX, a U020 pe3yTbmamu

Maoms NPAKmuyHe 3Ha4eHHs1 0Jisl PUHKY ayOUmopCcbKux nociy2 8 Ykpaiui.
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Statement of the problem in general and its connection with important
scientific or practical tasks. In today's economic environment, characterised by
complex dynamics and widespread uncertainty, the financial sustainability of
enterprises is of paramount importance. The ongoing hostilities, which are now in
their second year, have created a challenging economic landscape characterised by

supply chain disruptions, heightened geopolitical risks and an unstable market



environment. These challenges are compounded by the previous challenges caused by
the global pandemic, creating a dynamic context that requires a new perspective on
the financial stability of audit firms in a volatile business environment.

For audit firms in Ukraine, these conditions are manifested in increased
uncertainty in the clients' business, increased volatility in financial markets and a
changing regulatory environment. That is why there is a need for a comprehensive
analysis of a set of exogenous and endogenous factors that create non-stationary
conditions and directly affect the financial condition of enterprises, requiring
effective financial management and rapid response to the numerous challenges faced
by businesses.

That is why a key aspect of our research is the analysis of audit companies in
Ukraine, a sector that is not immune to fluctuations in the economic and regulatory
environment. Today, the country's largest audit firms not only withstand uncertainty,
but also actively implement strategic policies aimed at mitigating the impact of non-
stationary factors on their core business. Such a proactive stance demonstrates the
resilience and strategic focus of these companies, which contributes to their
adaptability in volatile conditions.

By drawing attention to the practical responses of leading audit firms, we aim
to provide relevant information for businesses in similar circumstances. Proactive
measures, strategic planning and diversification strategies become practical
considerations for businesses seeking to increase their financial resilience.

Analysis of latest research and publications.. The following scholars have
studied the process of analysing the financial sustainability of enterprises:
Tulchynska S.O., Yuriy E.O., Yakovenko O.G., Rachynskyi O.V., Pigul N.G. and
others. At the same time, given the unique economic and political environment of
Ukraine, which today determines non-stationary economic conditions, challenges
constantly arise that determine the relevance of these studies and provide an
opportunity to supplement the existing scientific and practical experience.

Formulation of the objectives of the article (task statement).. The article is

aimed at considering the theoretical provisions and developing recommendations for



determining the specifics of the process of analysing the financial sustainability of
audit enterprises in non-stationary conditions.

Summary of the main research material. The modern development of
individual business entities in the global market environment is impossible without
the sustainable functioning of all elements of the economic process. In the context of
economic globalisation, when the impact of external factors becomes uncertain and
unpredictable, and crisis situations increase, the issue of ensuring financial stability
becomes particularly relevant. In turn, unstable conditions are becoming a significant
factor that slows down economic progress, requiring companies to make great efforts
to ensure their financial sustainability.

Today, individuals and legal entities that have started and maintain their
business at a profitable level face new challenges, but minimising the impact of
negative exogenous factors is the foundation for the survival of Ukrainian business in
today's volatile environment.

The study made it possible to determine that exogenous factors, including
market conditions, the economic situation of the state as a whole, political crises,
pandemics, changes in consumer preferences and behaviour, etc. have the greatest
impact on the financial stability of enterprises in certain conditions. In turn, the
influence of endogenous factors on the formation of non-stationary conditions of an
enterprise is considered limited and includes such aspects as the type of activity and
uniqueness of services, the level of organisation of the management structure,
innovation of technologies, resource provision, etc.

Therefore, for the correct perception of the results obtained, it is advisable to
consider what exactly the authors mean by non-stationary conditions, namely
situations and/or circumstances when the business environment changes over time
under the influence of exogenous and endogenous factors, and the factors presented
are characterised by instability and may be unpredictable. Non-stationarity can be
manifested in various ways, including trends, seasonality or other patterns that
indicate a lack of stability in underlying processes. This contrasts with stationary

conditions, where statistical properties remain unchanged over time, which facilitates



simpler analysis and modelling. Understanding non-stationary conditions is crucial
for accurate analysis, forecasting and decision-making in dynamic and evolving
environments.

The financial sustainability of enterprises is characterised by one of the areas of
assessment of the financial condition, which is to determine the level of meeting the
needs of economic activity with financial resources in terms of their availability,
allocation and use [1]. At the same time, it is the results of operating, investment and
financial activities that contribute to the sustainability of the enterprise in case of
excess of income over expenses, cash flow and economic prosperity and growth in
the long term [11].

At the same time, it is worth noting that in order to build a strategic plan that
can focus on two main ways of development: increasing the financial sustainability of
the enterprise and ensuring its preservation in the long term, the first step is to
diagnose and understand the current state of the enterprise.

To do this, it is necessary to assess its financial and economic condition,
which is traditionally done by analysing:

- - asset structure, which helps to determine how viable the company is
and how they use their resources;

- - dynamics of changes in assets and sources of their formation in order
to identify trends and predict possible problems or opportunities

- - liquidity indicators to determine the company's ability to pay its current
liabilities;

- indicators of financial condition;

- indicators of business activity in order to determine the efficiency of the
company's use of its own resources;

- profitability indicators to determine the level of profitability of the company
[1;11].

In turn, the analysis of the above indicators is impossible without taking into
account the influence of internal (endogenous) and external (exogenous) factors that

directly form non-stationary conditions.



Thus, the financial condition of an enterprise and its sustainability depend on

the factors of influence shown in Figure 1.
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Fig. 1. Main factors of formation of unsteady conditions
Source: built by the authors on the basis of [11].

The analysis of the audit services market through the prism of financial
stability shows its paramount importance in maintaining the integrity and reliability
of financial information in the economic system. The audit sector plays a key role in
maintaining public confidence in financial markets and institutions. Its sustainability
Is important not only to provide confidence to investors, creditors and stakeholders,
but also to mitigate risks, build market confidence and ensure regulatory compliance.

Long-term sustainability, which includes attracting and retaining the best
talent, adhering to high ethical standards and continuously improving audit
methodologies, is essential for the sector to successfully weather economic
downturns and global uncertainty.

In addition, the market for audit services is largely determined by the economic
situation in the country and the current preferences and needs of clients. Every year,
the variety of professional services provided by auditors increases, which opens up
new opportunities for both domestic and international companies to invest in the
Ukrainian market. The main representatives of the audit community in Ukraine are
various international companies, namely «The Big Four» (PwC, Deloitte, EY and
KPMG) [7;8;9;10]. At the same time, other national and regional audit firms are
present in the market, which leads to a high level of competition, as national
legislation allows many audit firms and independent auditors to conduct audit
activities within the country. However, like the vast majority of businesses in today's
business environment, the audit services market has faced challenges such as
complexity of regulation, corruption risks and the need to improve corporate

governance practices. In addition, the analysis of staff turnover based on the data of



the State Statistics Service makes it possible to note that there is an active attraction
and retention of qualified specialists by foreign companies [12].

A study of the financial and economic performance indicators of the largest
companies in the Ukrainian audit services market, «The Big Four», in 2018-2022
based on public financial statements, shows the ambiguity of the joint interpretation
of solvency, profitability and liquidity indicators [7,8,9,10]. Thus, the increase in
liquidity by an average of 99% in 2022, which represents the company's ability to
quickly repay its liabilities, a significant decrease in the level of profitability
(profitability) of the enterprise (-93%) as a result of a decrease in net profit and a
drop in equity/working capital ratios by an average of 98% are simultaneously caused
by various factors, including the following

- a decrease in demand for audit and consulting services in Ukraine in the first
months of the full-scale invasion led to a decrease in profitability in 2022

- the need to attract investment in the domestic economy as a whole due to the
closure of a significant share of the service market, which leads to an increase in
costs, respectively;

- Diversification of services leads to increased liquidity and reduced risk;

- increased competition and lower prices for market services, which led to a
decrease in profitability;

- increased labour costs, utilities, office rent, and technological upgrades due to
inflationary processes in the country;

- changes in the exchange rate and foreign exchange markets directly affected
the profitability of companies whose main income is derived from international
operations;

- increased risks of financial transactions, which leads to an increase in the cost
of identifying them and ensuring the accuracy of financial statements;

- economic, political and financial crisis as a reason for the above factors
influencing the ambiguity of interpretation of the company's financial statements,
which directly affects the liquidity of companies and their ability to conduct business

with a high level of manoeuvrability.



The analysis of the level of financial scoring of the competitive environment of
the audit services market, shown in Figure 2, confirms the statement that «The Big

Four» companies are financially stable during the research period.
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Fig. 2. Analysis of the level of financial scoring of the largest audit
companies in the Ukrainian market
Source: built by the authors on the basis of [5;7;8;9;10].

The indicator is based on 20 financial indicators that comprehensively show
the state of liquidity, solvency, profitability and business activity of companies. The
value of the calculated index can range from 1 to 4, where 4 is the maximum
financial strength. Each of the companies has a financial scoring level ranging from
3.1 to 3.7, which indicates a low probability of adverse consequences. As the chart
shows, three audit firms, namely KPMG, Deloitte and EY, maintained positive trends
in financial sustainability in 2022 despite non-stationary external conditions, the main
one being the beginning of a full-scale invasion.

To study market indicators, let's consider the market scoring indicators of the
selected companies.

MarketScore is a scoring index of a company's market power calculated by the
analytical department of YouControl, which is based on 10 indicators that
comprehensively reflect the company's market share, its place in the industry and

growth dynamics compared to competitors [5]. The range of index values is from 1



(minimum market power) to 4 (maximum market power), depending on the

combination of the company's indicators.
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Fig. 3. Analysis of the level of market scoring of the largest audit
companies in Ukraine
Source: compiled by the authors based on [5;7;8;9;10].

The analysis of the graph shown in Figure 3 shows that all companies occupy
leading positions in the market as of 2022, except for Deloitte, whose indicator shows
the potential to develop into a cohort of leaders in case of active development.
Negative trends in the development of companies, which are characterised by a drop
in the MarketScore by an average of 6% in 2022 compared to 2021, indicate a slight
decrease in demand for audit services within the country during the study period.

Based on the above indicators of the companies that hold leadership within
the competitive market of Ukraine for the provision of audit and consulting services,
it can be argued that despite the unstable conditions and significant fluctuations in
2019-2020 related to the crisis and pandemic, in 2021-2022 the firms continued to
operate, provide and diversify services to domestic and international clients.

It should be noted that despite the unstable conditions, companies receive
capital investments in the form of investments in professional and technological
development, diversification of services, development of the client base and
partnerships, which contribute not only to maintaining but also to increasing the level
of financial stability of enterprises, as they play a decisive role, which is noted in the

strategic plans of audit companies in the domestic market and provides for their



increase in future development due to the rapid economic recovery in the post-war
period, However, all this is impossible without the implementation of international
standards and improvement of national legislation [13].

Moreover, the crisis state of Ukraine's economy and the described non-
stationary conditions emphasise that ensuring and improving the financial stability of
the audit industry enterprise becomes not only a strategic problem, but also an
operational task for the management of enterprises. That is why, taking into account
the existing achievements and results, the increase in financial sustainability
indicators is associated with the implementation of the following areas [3;13]:

- diversification or expansion of the range of services;

- implementation of effective cost management;

- implementation of an effective marketing policy;

- strengthening customer relations by maintaining and developing them;

- attracting investments in the development of the technological sphere,

updating and modernising the information and technological infrastructure;

- investment in training and professional development of the company's
personnel;

- monitoring the regulatory environment, changes in legislation and audit
standards;

- creation of an effective risk management system;

- strategic planning with due regard to macroeconomic factors;

- adherence to high standards of ethics and business integrity;

- analysing the competitive environment on a regular basis and developing a
competitive advantage strategy.

Given the problems described above, which are only part of the entire set of
factors of negative, crisis-forming influence, the stability of the financial system of
individual business entities and the economy of Ukraine as a whole is under threat
and requires the creation of appropriate relevant approaches to modelling financial
stability that would take into account these conditions and provide an opportunity to

offset the negative consequences and increase the variability of management



decisions, the most common of which are [2;4]: modelling financial flows; time
series; stress

Among the attempts to model the financial sustainability of enterprises, the
most favourable reviews were given to the approaches to creating discriminant and
logit models for a number of reasons, including forecasting efficiency, ability to work
with multidimensional data, clear interpretation of modelling results and
sustainability. Classical models include the Beermann model for Germany, Altman
for the USA, Tafler and Tishaw for the UK, Springate, Fulmer, Olson, Altman and
Sabato, etc. [2].

Of course, each of the models has its drawbacks, including ignoring a number
of important factors in the analysis of indicators, taking into account the
characteristics of different enterprises, changes in the economic environment, the
onset of an economic or political crisis. In addition, important factors that are worth
paying attention to are a number of limitations, the presence of multicollinearity of
factors, or a too wide range of values of some indicators compared to the range of
values of others.

That is why the challenges of today and the shortcomings of existing methods
for modelling the financial sustainability of enterprises are forcing the increasing use
of machine learning methods, namely artificial neural networks, which are able to
detect complex non-stationary relationships in data and automatically adapt to
changes in the environment.

The construction of artificial neural networks (ANNS) involves several stages,
the main ones being:

1. data collection and preparation, namely removal of anomalies, processing of
missing values and normalisation; analysis of the company's financial report;

2. defining the research objective and setting the task;

3. selection of the ANN architecture that best suits the purpose and conditions
of the task;

4. division of data into training, validation and test sets;

5. applying the selected architecture to the training data;



6. training the model using its errors and other optimisation methods;

7. evaluating the model performance and adjusting hyperparameters and model
architecture to improve the results;

8. testing the model to assess its effectiveness and readiness for use in real-
world conditions;

9. validation and verification of real-time operation;

10. monitoring the model in real time and making adjustments as necessary;

11. regular updating of the model to take into account non-stationary factors of
influence.

The result of the construction and practical implementation is:

- forecasting of financial indicators of the selected enterprise, such as profit,
working capital, liquidity, etc;

- taking into account fluctuating changes in the external environment;

- identification of potential risks and anomalies in financial indicators with the
possibility of timely response to them.

The advantages of using this method include adaptability to changing
conditions of influence, processing of large volumes of data, the ability to forecast
financial indicators and identify complex dependencies between different factors of
influence, which is especially relevant in non-stationary conditions.

The disadvantages of the model are the need for a large amount of data for
effective work and continuous learning, the tendency to overlearn, the complexity of
interpretation, sensitivity to noise in the data, which affects the accuracy of forecasts,
and security issues in making complex business decisions [2;4].

Thus, the financial sustainability of an enterprise in non-stationary business
conditions depends on various factors of influence, the main of which is the
uncertainty of the external environment, which requires competent financial
management and quick responses to various challenges.

In turn, the audit market in Ukraine continues to develop and adapt to changes
in the economy and regulation. In particular, based on the analysis, it can be

concluded that the largest audit companies in the country not only continue to



operate, provide and diversify high-quality and professional services to their clients,
but also implement their strategic policy to minimise the impact of non-stationary
factors on the core business of enterprises.

As recommendations for analysing the financial sustainability of an enterprise
In non-stationary conditions, the authors recommend using the method of artificial
neural networks as one of the approaches of economic and mathematical modelling in
order to conduct a detailed analysis and assessment of the overall situation, determine
the impact of fluctuating changes in the external environment and, as a result,
effectively forecast the financial sustainability of a company in the field of audit,
taking into account the above endogenous and exogenous factors of influence with
the subsequent implementation of correct management.

Conclusions and prospects for further research in this area. Thus, the study
made it possible to determine the features of the analysis of financial sustainability of
audit firms in non-stationary conditions, and its results are of practical importance for
the market of audit services in Ukraine. The application of these methods can help
Improve strategic management and ensure effective management of the financial
sustainability of companies in a changing economic environment. Further research on
this issue should be devoted to modelling financial sustainability in non-stationary
conditions.
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