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Svitlana Khalatur (Ukraine), Liudmyla Velychko (Ukraine), Olena Pavlenko (Ukraine),

Oleksandr Karamushka (Ukraine), Mariia Huba (Ukraine)

A MODEL FOR ANALYZING
THE FINANCIAL STABILITY

OF BANKS IN THE VUCA-WORLD
CONDITIONS

Abstract

VUCA is a chaotic and rapidly changing business environment that, based on the vari-
ability, uncertainty, complexity and ambiguity of the modern world, transforms the ap-
proach of banks to the analysis of financial stability. The aim of the paper is to improve

tools for monitoring the impact of VUCA-world conditions on the financial stability of
banks, namely a model for studying and analyzing the impact of the modern business

space “VUCA” on the financial stability of the country’s banks. To test the model, the

method of constructing regression equations in multifactor regression analysis is used.
For this study, data from some Eastern European countries (Ukraine, Belarus, Latvia,
Lithuania, Moldova) were used, and time series data were used for 10 years from 2010

to 2019.

Having considered the definition of “VUCA-world conditions”, the model of modern
business space “VUCA” was developed when analyzing the activity of banks in the
studied countries. Drivers, consequences, requirements and macroeconomic indica-
tors of the countries’ activities in the VUCA-world conditions are determined. The
VUCA-world conditions also consider the study of key macroeconomic indicators that
allow building long-term relationships throughout the value chain. The analysis of the
studied Eastern European countries showed that with the increase of factors of GDP
growth, GNI per capita growth, research and development costs, foreign direct invest-
ment, and net inflow of 1%, the effective ratio of bank capital and assets also increases.
The assessment, in contrast to the existing ones, makes it possible to consider the im-
pact of the macroeconomic environment of banks on their financial stability.

Keywords bank activity, macroeconomic indicators, efficiency,
VUCA-response, volatility, uncertainty, complexity,
ambiguity

JEL Classification C51, G21, F36

INTRODUCTION

The difficult financial situation in the banking sector of Ukraine is evi-
denced by the importance of the International Global Competitiveness
Index (WEF) for the Financial Sector, according to which in 2019
Ukraine, with an index of 42.3, ranks 136 among 141 countries par-
ticipating in the ranking. The situation is not better with regard to
the stability of the financial sector of Ukraine. According to the over-
all rating on the stability of the financial sector, Ukraine ranks last
among all countries — 141 with an index of 57.6, in terms of bank reli-
ability - 131 (index - 37.4).

The challenges of the accelerated process of globalization and
transnationalization, the unpredictable course of events in the
world economy, burdened by the prolonged global crisis and politi-
cal hybrid catagenesis, require significant efforts from the business
environment to make significant changes in economic, organiza-
tional, technological, innovative and vector directions of develop-
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ment. Therefore, the scientific and applied problem of analyzing the financial stability of banks in
the VUCA-world is relevant.

Particular attention should be paid to the development of a model for studying the impact of the mod-
ern business space “VUCA” on the analysis of the financial stability of banks in the country, based on
modern intelligent information systems with continuous monitoring of external and internal condi-
tions of rapid transformation processes in the global economic and national systems, which requires
timely changes in strategy development of banks to coordinate efforts for leadership in the economic
environment. VUCA-world requires the creation of new patterns of perception and information collec-
tion, as well as the development of numerous strategies and plans for the future.

Thus, today the banking system of Ukraine operates in a complex socio-economic and legal environ-
ment, most factors of which — macroeconomic instability, irrational structure of the industrial complex,
the crisis of science and technology, imperfect fiscal and monetary policy, low effective demand - com-
plicate stable development of the banking sector and increase competitiveness. In the context of insta-
bility and intensified turbulent processes, the development of banks requires new approaches to defin-

ing and analyzing financial stability based on the VUCA-world.

1. THEORETICAL BASIS

When analyzing theoretical bases of the research,
the work of scientists in the following areas was
studied: activity of banks in volatility, uncer-
tainty, complexity and ambiguity conditions of
business-environment.

Regarding the study of banks in the changing
business environment, Nidar et al. (2020) note
that one of the evaluated indicators of banks is
their efficiency. Highly efficient banks are consid-
ered competitive and productive. The efficiency
of a bank is important for estimating its perfor-
mance. The efficiency of bank performance is be-
coming increasingly used by banks and banking
regulators in the world, whereas the competition
between banks is more widespread not only in
certain regions and certain countries, but also in
banks operating in different countries.

Donatosi and Giokasii (2008) studied new mathe-
matical programming models related to the degree
at which each bank branch makes use of its resourc-
es and applied to deal with the weaknesses of effi-
ciency ratios. Dardac and Boitan (2009) confirm that
moving from conformity with the prudential bank-
ing regulation approach to a risk-based approach re-
quires updating traditional surveillance methods by
adding up new techniques in order to assess, in real
time, the adverse changes occurred in bank activity,
which can increase the bank risk exposure.

http://dx.doi.org/10.21511/bbs.16(1).2021.16

The activity of banks in the uncertain business en-
vironment is studied by Rakhmetova et al. (2020)
who note that in most European countries, ven-
ture capital has developed significantly with
the support of the financial sector and the state,
which have begun to play the role of a co-financi-
er, organizer, source of information and customer.
Despite the complexity of implementing this form
of interaction (venture business is very risky, and
financial institutions cannot risk borrowed funds),
the prospects for the development of this form of
interaction between the financial and innovation
sectors of the economy are associated with the
transition to innovation. Cenkhan et al. (2020)
study the systemic risks of banks. In stress tests,
the implications for individual banks’ financial
positions under several macroeconomic scenarios
are examined.

Some aspects of banks in the complexity of the
business environment are analyzed by Shuyan
and Fabu$ (2019), who write that unilateralism
and counter-globalization have increased in re-
cent years, which has had a greater impact on
global economic growth, trade and investment.
Bortnyk et al. (2018) studied financial investiga-
tion in the countries with legal systems close to
the Ukrainian one, which is formulated as crim-
inal proceedings in cases of crimes committed in
the field of economics and finance. Batischeva et
al. (2018) investigate the effect of the interaction
of a region and its banking system, the approaches
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to analyzing bank activities on the region and its
socio-economic indicators. Cont et al. (2020) ap-
plied liquidity stress tests, in parallel to and inde-
pendently from solvency stress tests, based on sce-
narios that may not be consistent with those used
in solvency stress tests in banks.

The peculiarities of banks’ activity in the ambigu-
ity of the business environment are analyzed by
Halunko et al. (2018), who argue that small and me-
dium enterprises should develop and receive finan-
cial support from the state and credit institutions
along with big enterprises. Scientists also study
foreign experience, which allows them to identify
common features of financial and credit support
mechanisms that should be taken into account in
native practice. Banae Costa and Chagas (2004) de-
scribe various measures taken to build the model
that addresses the scoring of medium and long-
term loans to firms in the context of the banking
sector, using the Macbeth interactive approach.

Codreanu (2016) argues that today the acronym
VUCA accurately reflects the effects of high mo-
bility of people, goods and services caused by the
opening of state borders or reconfiguration at the
mental, technological and physical levels, as well
as the evolution of technical interconnections.

Singhwal (2018) writes that at VUCA world, ex-
perts and managers note that the main activities
needed to stimulate the effectiveness of an organ-
ization, such as strategic planning, are only exer-
cises for futility. VUCA’s terms make any effort
to understand future developments futile. Sinha
(2020) notes that the level of uncertainty is rising
sharply and prevails in the modern world. There
are no simple solutions to the world’s problems,
they have become so complex. There is a complete
lack of clarity in almost everything that concerns
the global economy. Nangia and Mohsin (2020)
write that the VUCA model has been adopted by
business leaders around the world to optimally ap-
proach various types of difficult situations caused
by various external factors. Given the rapid chang-
es on the social, economic, political and techno-
logical fronts, the COVID-19 pandemic has be-
come an excellent example of VUCA.

Having analyzed previous research, the need for
a more detailed study of banking activities and
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estimation of financial stability of banks in the
VUCA-world environment was identified, which
confirms the relevance of the study.

2. AIMS

The paper aims to improve tools for monitoring
the impact of VUCA-world conditions on the fi-
nancial stability of banks, namely a model for
studying and analyzing the influence of modern
business space “VUCA” on the financial stability
of banks.

3. RESULTS

The concept of the VUCA world, which is active-
ly used in the business environment, in particu-
lar during analyzing financial stability of banks,
becomes an integral phenomenon and extends
to other areas of society. The theoretical achieve-
ments of foreign and Ukrainian scientists about the
requirements of the VUCA environment should
be widely used in the analysis of financial stabil-
ity of banks. VUCA is an acronym formed by the
initial letters of four words: Volatility, Uncertainty,
Complexity and Ambiguity. Volatility provides
that the situation is changing so quickly and un-
predictably that it is impossible to plan further ac-
tions and try to predict the future situation based
on data about these changes. Uncertainty makes it
difficult to determine future changes. Complexity
means that the problem is formed with a complex
of complicate facts, causes and factors. Ambiguity
implies ambivalence, uncertainty in the answers
to the questions “Who?”, “What?”, “When?”, and
“Why?”. It is believed that the VUCA world has
replaced the SPOD-world, which was a Steady
(hard), Predictable (anticipated), Ordinary (sim-
ple), Definite (fixed) environment. In such envi-
ronment SPOD-strategies have been developed
and demonstrated their effectiveness, they have
been used for a long time by various management
entities, mainly in the economic field. With their
use, it became possible to achieve desired goal.
The key task was to choose the SPOD-strategy that
would be most effective in a particular case. The
right choice was the key to a successful solution.
In the new VUCA environment these strategies
are ineffective; and new ones must provide adapt-
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ability, ability to respond quickly to changes in the
external environment. Therefore, specialists of the

“new formation” and heads of banking institutions
should take into account, in the course of their, ac-
tivity that previous experience is not always useful
in solving forthcoming problems, and continuity
and dependence of previous development stages
are not guaranteed.

Due to the variability and rapidity of the environ-
ment, the theoretical and practical developments
in responding to the challenges of the VUCA
world should be reflected in the bank activity, first
of all, when developing a model for analyzing the
financial stability of banks.

In this regard, the application of the theory
“VUCA-response to VUCA-challenges” is impor-
tant for developing a theory and practice of finan-
cial stability of banks in Ukraine. Its groundwork
is associated with the name of the British econ-
omist K. Roberts. “VUCA-response to VUCA-
challenges” is also an acronym formed by the in-
itial letters of four words: Vision, Understanding,
Creativity/Clarity, and Agility. Vision, in terms of
bank financial stability, provides a clear goal, con-
sistency and focus on the key tasks of all parties in-
volved. Understanding means constant monitor-
ing of expectations of service recipients, ability to
cooperate and response to constructive criticism.
Clarity is simplification (rejection of the unnec-
essary things, leaving the essence of the problem),
the use of intuition and experience, systematic
thinking. Agility involves determination, adapt-
ability, innovations and continuous improvement;
in the bank activity it implies the greater value of
horizontal links than a clear hierarchy, establish-
ing cooperation instead of control; and the im-
portance of empowerment to achieve the desired
results. It is necessary to study the regulations of
this concept in terms of their application in theory
and practice of ensuring the financial stability of
Ukrainian banks.

To achieve the objectives of this paper, the finan-
cial stability of a bank is defined as a qualitative
dynamic characteristic reflecting its ability to per-
form its functions when adapting to the external
environment with positive changes in financial in-
dicators or maintaining them within certain lim-
its, regardless of internal factors. Thus, the stabil-
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ity of banks is determined by the conditions and
factors that are formed at the level of a particular
institution (micro level) and at the environmental
level (macro level). Ensuring financial stability in-
volves regular monitoring and analysis of various
vulnerabilities and risks to the financial system
based on macroeconomic indicators and the ap-
propriate response to them. Also, for the purposes
of this study, the model is understood as the re-
production of the idea and calculations, imitating
the characteristics of the banks functioning in the
VUCA world.

For further analysis of the financial stability of banks

in the VUCA world, the main indicators of the bank
activity of Eastern European countries (name-
ly, Ukraine, Belarus, Latvia, Lithuania, Moldova),
which are available for analysis, were studied.

The average value of the banks in the Eastern
European countries is analyzed in Table 1.

Table 1 shows that the deposit interest rate (%) is
the highest in Belarus, with a relatively low num-
ber of commercial bank branches (per 100,000
adults), compared to other countries under study.
In Ukraine, among the studied countries, the fol-
lowing indicators are the highest: bank nonper-
forming loans to total gross loans (28.84%), com-
mercial banks and other lending (PPG + PNQG)
(NFL, 2,430,796,764 current USD), commitments,
private creditors (COM, 2,882,796,133 current
USD), depositors with commercial banks (2,601.97
per 1,000 adults), domestic credit provided by fi-
nancial sector (68.15% of GDP), undisbursed ex-
ternal debt, private creditors (UND, 182,547,099
current USD).

To substantiate the components of model for ana-
lyzing banks’ financial stability in the VUCA-
world conditions, Table 2 analyzes the general in-
dicators of the economic development of the stud-
ied countries on average during 2010-2019 in the
VUCA-world conditions.

Table 2 shows that Latvia is the most economically
stable and developed among the studied countries

of Eastern Europe.

The Gini index measures the extent to which the
distribution of income among individuals or
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Table 1. Average value of bank performance in some Eastern European countries on average for the

period 2010-2019

Source: Authors’

calculations according to the data from the World Bank.

Country name

Indicator - - - -

Ukraine Belarus Latvia Lithuania Moldova
Bank capital to assets ratio (%) 12.49 13.76 9.78 10.17 15.96
Bank liquid reserves to bank assets ratio (%) 880 14.?3 — — 24.62
Bank nonperforming loans to total gross loans (%) 28.84 6.81 8.25 11.86 14.12
Commercial bank branches (per 100,000 adults) 218 305 27.!?6 22.#2 36.07
E:)rr:emnfrUCéaEL)banks and other lending (PPG + PNG) (NFL, 2,430,796,764 19,600,647 B i B 72,177,941
Commitments, official creditors (COM, current USD) 1,492,768,784 2,156,7i9,151 - - 183,975,107
Commitments, private creditors (COM, current USD) 2,882,7%_:96,133 585,68:@,296 - - 5,460,837
Deposit interest rate (%) 9.97 15.34 - - 11.77
Depositors with commercial banks (per 1,000 adults) 2,601.97 - 1,242.44 - 1,029.72
Depth of the credit information index (0 = low to 8 = high) 7.00 6.50 7.00 8.00 5.00
Domestic credit provided by financial sector (% of GDP) 68.15 31.93 64.61 51.74 35.59
Domestic credit to private sector (% of GDP) 53.22 23.?2 60.?5 45450 30.41
Domestic credit to private sector by banks (% of GDP) 45.34 21.90 - 45.49 29.12
Firms using banks to finance investment (% of firms) 23.95 23.25 25.75 27.28 27.72
Firms using banks to finance working capital (% of firms) 19.:(:)0 21.23 27.47 27.%8 30.58
GINl index (World Bank estimate) 26.50 27.62 36.03 35.50 31.99
IBRD loans and IDA credits (DOD, current USD) 3,319,869,529 : 303,171,176 - - 472,848,705
Interest arrears, private creditors (current USD) 1,171,982,423 2,883,623 - - 39,955,087
Net domestic credit (thou. current LCU) 779,238,281 13,655,976 14,464,625 18,074,750 25,286,033
E!:féﬁ?g;;mal banks and other creditors (AMT, %9,093,841,000% 745,762,960 B ; B 226,794,176
Principal arrears, official creditors (current USD) 64,429:,749 1,542:,:931 - - 5,470,503
Principal arrears, private creditors (current USD) 4,204,290,530 9,719',‘399 - - 158,220,764
gunr(:rl::tu&s;)d) external debt, official creditors (UND, %2,091,660,348 5,498,642,022 B B 562,179,020
(L:Junr(i::tulrjssegl) external debt, private creditors (UND, 182,547,099 63,786,960 B B 3,783,104
Capital profitability of banks, % 21'.‘1 96 - - 7.8

Table 2. General indicators of development of the studied countries” economies on average for 2010-

2019 in the VUCA world conditions

Source: Authors’

calculations according to the data from the World Bank.

i Country
Indicator - - - -
Ukraine Belarus Latvia Lithuania Moldova
- - - - N
Adjusted net national income per capita (annual % 33 6.93 6.00 6.93 6.29

growth)

GDP growth (annual %)
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Table 2 (cont.). General indicators of development of the studied countries’ economies on average

for 2010-2019 in the VUCA world conditions

Country

Indicator

Ukraine

Belarus Latvia Lithuania

GINI index (Wgrld Bank est‘imateﬂ)

GNI growth (annual %)

GNI per capita growth (annual %)

Government expenditure on education, total (% of GDP)

Gross capital formation (% of GDP)

Gross national expenditure (% ofHGDP)

Imports of goods and services (% of GDP)
Inflation, GDFf”deﬂator (annual %‘)

Lending interest rate (%)

Market capitalization of listed d&r‘nestic companies (% of
GDP) H
Military expenditure (% of GDP)

Present value of external debt (%ﬂof GNI)

Profit tax (% of commercial profits)

Research and development expenditure (% of GDP)

Researchers in R&D (per million people)
Tax revenue (% of GDP)
Trade (% of GDP)

124015

170554 . 2539.05

households in the economy deviates from an ab-
solutely uniform distribution. Thus, the Gini in-
dex of 0 represents perfect equality, while the in-
dex of 100 indicates perfect inequality. According
to the GINT index (Figure 1), Ukraine ranks fifth
in 2001-2019 on average, compared to the Eastern
European countries. According to the UN, more
than 60% of the population lives below the pov-
erty line in Ukraine, but according to the World
Bank, this value is 25%.

45
40
35
30

25

For the purposes of this paper, the model means the
reproduction of the description and calculations that
reflect the principles of operation, certain properties,
features and characteristics of banks in terms of the
VUCA world. Table 3 offers a model for studying the
impact of modern business space “VUCA” on the
analysis of financial stability of the country’s banks.

Table 3 shows the system of modern business space
“VUCA” in the analysis of the bank activity of the

Source: Compiled by the authors based on data from the World Bank.

e Jkraine

20
15
10

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

— e Belarus
Latvia
Lithuania

== |\/l0ldova

2012
2013
2014
2015
2016
2017
2018
2019

Figure 1. Gini index of the Eastern European countries for the period 2010-2019
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40
3

o

2

o

1

o

Ukraine

Belarus

TRRER

Moldova

Source: Compiled by authors based on data from the World Bank.

Lithuania Latvia

Figure 2. Average ranks of the Gini index of the Eastern European countries
for the period 2010-2019

Table 3. System for studying the impact of modern business space “VUCA” on the analysis of financial
stability of the country’s banks

Source: Developed by the authors.

VUCA Drivers Consequences | Requirements Macroeconomic indicators
Change of essence Risks Act Adjusted net national income per capita (annual % growth)
Changg of Flows Adjusted net national income per capita (current USD)
dynamics
.......... Exports of goods and services (% of GDP)
Volatility  © i h Final consumption expenditure (% of GDP)
(variability) Reconﬁgurat;]on of GDP growth (annual %)
research i
speed of change Instability GNI growth (annual %)
and movement ¢ T i b
.......... Inflation, GDP deflator (annual %)
.......... Lending interest rate (%)
Researchers in R&D (per million people)
Unpredictability Dlﬁereht Broad money (% of GDP)
perspectives
Current account balance (% of GDP)
. Inhibition due to Expense (% of GDP)
Uncertainty D :
data overload Latitude of ) External balance on goods and services (% of GDP)

Potential benefits

understanding

GNI per capita growth (annual %)

Imports of goods and services (% of GDP)

Present value of external debt (% of GNI)

Task adjustment Unprpductivity HCIarity .......... Central government debt, total (% of GDP)

Unknown results Key review GINI'index (World Bank estimate)
Changlng the Flexibility Government expenditure on education, total (% of GDP)

dynamics
) Military expenditure (% of GDP)
Complexity S S -
bualism ¢ Research and development expenditure (% of GDP)
Multifaceted . Gross capital formation (% of GDP)
Creation i
consequences Market capitalization of listed domestic companies (% of
GDP)
Profit tax (% of commercial profits)
D i i | (% of |
perfect and actual ogbt and Mobility Current education expgndltyre, total (% of tota
mistrust R expenditure in Pl)
Changlng the Uncertainty Problem solving Current health expenditure (% of GDP)
dynamics
Ambiguity f P E Foreign direct investment, net inflows (% of GDP)
) o Foreign direct investment, net outflows (% of GDP)

. Wrong ) Errors in fiecmon Innovation Gross national expenditure (% of GDP)
interpretation making i T e

Tax revenue (% of GDP)

Trade (% of GDP)

188
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country. Drivers, consequences, requirements and
macroeconomic indicators of the country’s activity
in the context of the VUCA world are determined.

For a more detailed study of the research topic, the
method of constructing the regression equation in
multifactor regression analysis was used.

Linear multiple regression:

y=a+bx +bx,+..+bx,. 1)
The technique for constructing a regression
equation in a four-way regression analysis

y=a+bx +cx,+dx;+ex, + fz leads to the
following formulas for estimating parameters:

yx yz'xz y
b= — ,
er GX
h=_2_ wle Oy )
2 b
1 - rxz GZ

Next, a system of normal equations is construct-
ed and parameters are determined, which should
then be potentiated. Assessment of the closeness
of the relationship and statistical significance in
multiple regression is as follows:

1) multiple determination coefficient R%

IDXCEES

(7
R2 bal , (3)
ol Y (y-y)
2) multiple correlation index R;
3) linear multiple correlation coefficient (for
y=a+bx +bx,+..+bx,),
:\'Z(ﬂz .ryxl-)’ (4)
4) adjusted correlation index (coefficient):
n—1
Rcorrec 1 1 R T (5)
T

where k is the number of parameters for variables. In
statistical software packages, in the multiple regres-
sion procedure, an adjusted multiple correlation (de-
termination) coeflicient (index) is usually given;

http://dx.doi.org/10.21511/bbs.16(1).2021.16
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5) delta-coefficients A,

_, .5
A =r, R
where r . is the coefficient of pair correlation

between y and x; R*is multiple coefficient of
determination;

©6)

6) partial coefficients of elasticity:

E =b-=

y

where b, is the coefficient of “pure” regression at

the factor Xy is the average value of the result fac-
tor; and X, is the average value of the factor X,

?)

The significance of the multiple regression equa-
tion in general is estimated using the Fisher F-test:
R n-m-1
F= = ,
I-R m
where 7 is the number of observations, m is the
number of parameters for the variable x.

®)

If the calculated value of the criterion with
k,=mand k, = n - m — 1 degrees of freedom is
greater than the tabular value for a given lev-
el of significance, then the model is considered
significant.

If the actual value of the criterion with k, =
and k, = n - m - 1 degrees of freedom is great-
er than the tabular value at a given significance
level, then the additional inclusion of the factor
x, in the model is justified statistically, and the
regression coefficient for this factor is statisti-
cally significant.

So, the dependence of bank capital to assets ratio
(%)(y) on GDP growth (annual%)(X,), GNI per
capita growth (annual%)(X,), research and devel-
opment expenditure (% of GDP)(X,) and foreign
direct investment and net inflows (% of GDP )(X))
were studied according to the data of the five stud-
ied countries during 2001-2019.

It is necessary:
1. To calculate the parameters of a linear mul-

tiple regression equation with a full list of
factors.
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2. To evaluate the significance of the equation as
a whole, using the value of the multiple corre-
lation coefficient and the general Fisher F-test.

3. To assess the statistical significance of the re-
gression model parameters using the t-test.

4. 'To investigate collinearity between factors. If
multicollinearity is present, exclude any factor
from the regression equation.

5. To construct a new multiple regression equa-
tion, carry out all the necessary studies similar
to those conducted above.

6. Based on the results, to find the average coeffi-
cients of elasticity of factor y from independ-
ent factors.

Assessment of the dependence
of Bank capital to assets ratio
on macroeconomic indicators

3.1.

1. Obtaining the calculation protocol. The op-
eration is performed using the Data Analysis/
Regression tool. The analysis results are shown
in Table 4.

2. The statistical significance in general is as-
sessed. Having studied the results, it is noted
that, in general, the obtained linear multiple
regression equation

y=5.71+0.15x, +0.06x, +
+0.12x, +0.04x,,

©)

is statistically significant. Indeed, F_,_,=64.63. Let
us compare this number with the critical value of
the Fisher criterion obtained for the number of de-
grees of freedom k1 =m and k2 =n-m - 1, where
n is the number of observations, m is the number
of parameters for the variable x. In this case, k1 =3
and k, = 14 - 3 - 1 = 10. The critical value will be
given by the function FINV. F_ =3.71, which is
significantly less than the calculated value.

It is best to estimate the proportion of variation of
the effective trait y explained by the constructed
multiple regression equation by the value of the
normalized correlation coefficient, in this case
it is 0.9363. That is, the constructed equation ex-
plains almost 94% of the entire variation of the
attribute y.

3. Statistical significance was estimated by in-
dividual parameters. To assess the statistical
significance of the regression model param-
eters using the t-criterion, the critical value
corresponding to the parameters should be
found using the function TINV at a given sig-
nificance level of 0.05 and the number of de-
grees of freedom n — m - 1. The coefficient is
considered significant if inequality is realized
ast >t

calcul crit’

Table 4. Summary of regression analysis results of the dependence of bank capital to assets ratio on

macroeconomic indicators

Regression statistics

Multiple R 097517313 S B
R-square 0.950962633

Normalized R-square O 36251423

Standard error 2038864208

Observations : 95 -

Analysis of variance

Variance df : SS MmS F
Regression B 8061446094 . 2687148698 |  64.64204
Balance 10 41.56967627 4.156967627 -
el . — i 267627
Coefficients . Valee  sandarderor . tstatisics . -
Y-intersection 5.711742473 6.18918556 0.922858495 -

X1 0148601283 . 0340417689 . 04365636 . -
x2 ... 0064880259 . 0162051974 . 0.400366976 T
x3 0.124867552 0.432056322 0.134365123 -

x4 U 0037784221 0033824423 | 111706919 S
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Table 5 shows the results.

Table 5. Evaluation of the statistical significance
of the regression model parameters with
t-criterion

t-criterion | X CoXxy X3 i ox,

to 1.44 1.4 1.23 1.78
t. 1.2281
crit

Thus, all factors have statistically significant re-
gression coefficients, and the constructed equa-
tion is suitable for prediction.

4. Let us investigate the collinearity between
the factors. To estimate the multicollinear-
ity of the factors, the determinant of matrix
of paired correlation coeflicients of factors is

calculated.
Aoy Gon Gan
Det|R|= Ao Gy 30|~
eivs Gyeoys Giays (10)
I 036 099
=036 1 042/=1.01.
099 042 1

Since the determinant of the interfactor correla-
tion matrix is not close to zero, there is no multi-
collinearity of factors.

The significance of the multicollinearity of factors
can be assessed by testing the variable independ-
ence hypothesis, i.e.

HO: Det|R| = 1.

It is proved that the quantity 6 = [n - 1 - 1/6(2m
+ 5) IgDet|R|] has an approximate distribution ¥
with the number of degrees of freedom 1/2m(m -
1). If the actual valuey? exceeds the tabular (criti-

cal) value, the hypothesis HO: Det|R| = 1 is rejected,
and multicollinearity is considered proven.

0=14-1-1/6(23+5)/g0.01=

11
13—11/6(—2)=13+11/3z16.67. &0

The critical value y’can be found through the
statistical function CHIINV(«; n — 1), where « is

http://dx.doi.org/10.21511/bbs.16(1).2021.16
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the level of significance (condition 0.05), and 7 is
the number of degrees of freedom. In this case,
degrees of freedom 1/2:33 - 1) = 3. x*_ .. =78,
X < 0 are received. The multicollinearity of
factors cannot be neglected.

5. Find the coefficients of elasticity:

E =b-=, (1)

Yy
where b, is the coefficient of “pure” regression at
the factor x;yis the average value of the result fac-
tor; and X, is the average value of the factor X,

There is elasticity X, =011, X,=0.03, X, =072, X,
= 0.54, 7 = 5.71+0.11X, +0.03X, +0.72X, +0.54X,
Thus, when the factor X, (GDP growth) changes by
1%, bank capital to assets ratio increases by 0.11%;
when X, (GNI per capita growth) increases by 1%,
bank capital to assets ratio increases slightly, by
0.03%; with the change of the factor X, (research
and development expenditure) by 1%, bank capital
to assets ratio increases by 0.72%; when the factor
X, (foreign direct investment, net inflows) chang-
es by 1%, bank capital to assets ratio increases by
0.54%. Thus, in the conditions of the VUCA world,
the financial stability of banks is most influenced
by the following indicators: research and develop-
ment expenditure and foreign direct investment,
net inflows.

The assessment, in contrast to the existing ones,
makes it possible to take into account the impact
of the macroeconomic environment on the finan-
cial stability of banks. It is important to introduce
into the practice of banks preventive scientific and
methodological approaches to the rapid diagnosis
of their financial stability.

4. DISCUSSION

Banking institutions around the world are con-
stantly influenced by international globalization
processes. They constantly affect both qualitative
and quantitative characteristics of financial sta-
bility of banks, which, in turn, requires constant
monitoring and analysis. This is confirmed by
Codreanu (2016), who writes that instability cap-
tures sudden, extreme and multi-layered fluctua-
tions in economics, sociopolitics, geopolitics, as
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well as creates difficulties in identifying and de-
scribing these changes compared to the previous
stable world confidence. But the question arises
whether the prospect of a VUCA-world solution is
only a re-emphasis on ideas that already underlie
traditional management approaches.

Singhwal (2018) states that financial problems are
one of the most painful that entrepreneurs and
businesses have to face. But it can be argued that
the financial challenges of the global economy al-
so affect the performance of financial institutions.
Sinha (2020) notes that to survive and thrive in a
leadership role and successfully emerge as a win-
ner in an era of chaos and complexity, managers
will have to constantly adapt, which is becom-
ing increasingly inevitable in the VUCA world.
However, it will be necessary to adapt not only to
managers, but also to key personnel, and not only
in order to gain leadership positions, but also to
simply to be able to work in this market.

Shukla (2014) argues that the experience gained
by the bank of different countries after the recent
global financial crisis has allowed the bank to re-
consider and update its approach to the factors
that determine its activities and future profitabil-
ity. However, many banks around the world have
been forced to close due to the global financial

crisis. Li (2020) notes that leverage ratio regula-
tion will lead to unfavorable selection, thereby in-
creasing the credit risk of commercial banks. This
is due to the fact that large banks are more likely
to take high-risk actions to make a profit, which
leads to the accumulation of credit risks in com-
mercial banks. But, financial stability directly de-
pends on the system used to reduce the risks of
commercial banks.

Dzhafarova et al. (2018) state that for Ukraine,
European integration, on the one hand, is a way
to modernize the economy, attract foreign invest-
ment and technologies, increase the competitive-
ness of native producers, and enter world markets,
including the financial services market. On the
other hand, entering world markets, formation of
an open economy also means that banks must be
internally stable, able to withstand risks, the pro-
cesses of globalization and European integration.
This is also confirmed by Kreidych et al. (2018),
since in the context of globalization conflicts, with
simultaneous localization of economies, confron-
tation of political systems and meta-goals, the on-
ly way to increase financial stability of banks is to
apply a systemic approach that covers all aspects
of development. All of the above proves the need
for an urgent further search for tools to analyze
the financial stability of banks.

CONCLUSION

The study showed that the analysis of financial stability of banking institutions should be based on
the characteristics of the VUCA world, the unpredictability of the future due to the rapid develop-
ment of events, the use of tools for studying the environment and the formation of an adequate re-
sponse from the banking institution as an adaptive response to changes and VUCA-answer, which
is focused on the competence of specialists. The main emphasis should be on scanning and flexible
situational decision-making, taking into account macroenvironmental factors. A theoretical model
has been developed for studying the impact of the modern business space “VUCA” on the analysis
of the financial stability of banks in the country, including drivers, consequences, requirements and

macroeconomic indicators.

During the study, a tool for monitoring the impact of the VUCA world conditions on the financial sta-
bility of banks was proposed, namely, based on a theoretical model for studying the influence of the
modern business space “VUCA”, an econometric model was developed for analyzing the impact of the
VUCA world on the financial stability. Thus, when GDP growth changes by 1%, bank capital to assets
ratio increases by 0.11%; when GNI per capita growth increases by 1%, bank capital to assets ratio slight-
ly increases by 0.03%; with a change of the research and development expenditure by 1%, bank capital to
assets ratio increases by 0.72%; when the foreign direct investment and net inflows change by 1%, bank

capital to assets ratio increases by 0.54%.
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The study showed that among the studied indicators in the VUCA world, the financial stability of banks
is most influenced by indicators such as research and development expenditure and foreign direct in-
vestment. Conducting research, in contrast to the existing ones, makes it possible to consider the impact
of the macroeconomic environment on the financial stability of banks.
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