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The purpose of the study is to develop scientific and methodological foundations for improving the efficiency of
the process of managing a bank's corporate loan portfolio, in particular by segregating the industrial loan portfolio
as its important structural part and developing a methodical approach to assessing the resistance of the bank's
industrial loan portfolio to the effects of the dynamic macroeconomic environment. The article summarizes the re-
sults of research by domestic and foreign scholars on the impact of macroeconomic factors on various aspects of a
bank's lending activities. The paper briefly considers certain aspects of development and efficiency of bank lending
to industrial enterprises for the period 2010-2022. The author's approach to assessing the resistance of the bank's
industrial loan portfolio to fluctuations in the macroeconomic environment is proposed. The proposed methodology
for assessing the resistance of the foreign currency industrial loan portfolio of Ukrainian banks to effects of the mac-
roeconomic environment for the period 2010-2022 has been tested.

Key words: bank, industrial enterprise, bank lending to industrial enterprises, industrial loan portfolio of the bank,
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MeToto AoCAiMKEHHS € PO3BUTOK HayKOBO-METOAMYHUX 3acaj, WoA0 NigBuLLEHHS eDEKTUBHOCTI NpOLecy ynpas-
NiHHA KOPNopaTUBHUM KpeAUTHUM nopTdienem 6aHky, 30KkpemMa LLISXOM BUOKPEM/IEHHS TPOMMUC/IOBOIO KPeamUTHOrOo
nopTdhenst Ak oro BaX/IMBOI CTPYKTYPHO! YaCTWHM Ta PO3BUTKY METOAUYHOrO MigXody A0 OLiHKM CTIKOCTI npo-
MWC/I0BOrO KpeauTHOro noptdoesna 6aHky A0 NposBiB AYHAMIYHOTO MaKpPOEKOHOMIYHOIO cepefoBuLLa. Y3araslbHeHo
pe3ynbTati AOC/iLKEHb BITYA3HAHUX Ta 3apyOiKHMUX HAYKOBLLB LLO0 BMN/IMBY MakpOEKOHOMIYHMUX YNHHUKIB Ha Pi3Hi
acneKTn KpeauTHOI AisifIbHOCTI 6aHKy: 30KpeMa, Ha ehekTMBHICTb GaHKIBCbKOro KpeamTyBaHHS, Ha piBEHb NPOLIEHT-
HUX CTaBOK KPeAMTYBaHHS, HA PiBEHb HEMPALOIUMX KPeauTiB, Ha piBEHb KPeAMUTHOTo pu3nky Tolo. CTUCIo pos-
[MISIHYTO OKPeMi acnekT po3BmUTKY Ta e(pekTUBHOCTI GaHKIBCbKOro KpeauTyBaHHS MPOMMUC/IOBUX NIANPUEMCTB 3a ne-
piog 2010-2022 pp. 3anponoHOBaHO aBTOPCLKUIA NiAXif A0 OLiHKM CTIKOCTI MPOMMCIOBOTO KpeAMTHOro nopTtdens
6aHKy [0 KonvBaHb MakpOEeKOHOMIYHOro cepefoBuLla. AMpob0oBaHO 3anponoHOBaHy METOAMKY A/1A NPOBeeHHS
OLLIHKM CTIliKOCTI BaU1lOTHOrO NPOMMC/I0BOrO KPeAUTHOro noptdhens 6aHKiB YkpaiHu A0 NPosiBiB MakpOEKOHOMIYHOIo
cepegosuwa 3a nepiog 2010-2022 p. B AKOCTI KNHOHOBUX EKOHOMIYHUX YMHHKKIB MaKpOEKOHOMIYHOIO cepenoBu-
wa 6yno npuiiHaTo: kypc gonapa CLUA; obcar BB (MApA. rpH.); iHAEKC CnoxmBumX LiH (%); piBeHb 6e3po6iT-
15 (%); 3BeAEeHNn GrogkeT (canbao) y % o BBI; 3BefeHuin nnatixHuii 6anaHc (Map4. fon.). B skocTi npossis
MaKpOeKOHOMIYHOTO CepeaoBylLa B 3a3Ha4YeHWiA Nepiog aHasi3y BU3HAYEHO Taki enisognm MakpoeKOHOMIYHMX Mo-
TPACiIHb: (hiHAHCOBO-eKOHOMIYHA Kpuza 2013-2014 pp.; naHgemis COVID-19; noBHoMacLiTabHa BiliHa B YkpaiHi, 3
24.02.2022 p. 3'AcoBaHO, SIKi MAKPOEKOHOMIYHI YMHHUKW 34iACHIOBa/TN BU3HAYa/IbHUIA BM/IMB HA OOCAT BasIlOTHOIO
6aHKIBCbKOTO KpeAMTYBaHHSA NMPOMMUC/IOBUX NiANPUEMCTB. O6YMCIEHO NPOrHO3HI 3HAYEHHS 06CArY BaUTHOTHOIO Kpe-
[AUTYBaHHSA NPOMUC/IOBYX NIANPUEMCTB Ta YACTKV HEMPALIOIYNX BUIOTHUX KPeAWTIB MPOMUCIOBUX MiAMPUEMCTB Ha
nepiog 2023-2025 pp. 3aiiicCHEHO BUCHOBKYM NP0 NEePCNeKTUBHI HanpsMKM NOrNMGEHHS Ta PO3BUTKY HayKOBO-METO-
[LNYHMX 3acaj, Woao ynpas/iHHA NPOMUCIOBUM KPeAUTHUM nopTdenem 6aHky.

KnouoBi cnoBa: 6aHK, NpomMuC/I0Be NiANPUEMCTBO, BaHKIBCbKE KpeAMTYBaHHSA MPOMMWCIOBYX MiANPUEMCTB,
MPOMUCIOBUIA KPEAUTHWIA NopTdhenb 6aHKy, CTIAKICTb, MAKPOEKOHOMIYHE CEPELOBHULLE, MAKPOEKOHOMIYHI YNHHIKN.
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Introduction. In recent years, the situation
around the development of bank lending to
industrial enterprises in Ukraine has become
more challenging: banks are making significant
efforts to reduce the share of non-performing
loans of industrial enterprises; the cost of lending
to industrial enterprises is higher than for other
non-financial corporations; industrial enterprises
are going bankrupt and suffering significant
material losses as a result of the war. At the
same time, given the significant fluctuations
in  Ukraine's macroeconomic environment,
the issue of its impact on bank lending to
industrial enterprises is becoming relevant, and,
accordingly, there is a need to develop effective
monitoring tools to assess the resistance of the
bank's industrial loan portfolio to the effects of
the macroeconomic environment.

Analysis of recent researches and
publications. The theoretical and metho-
dological foundations and practical aspects of
the impact of the macroeconomic environment
on the lending activities of banks are the focus
of scientific interest for many scholars and
practitioners. Thus, the impact of macroeconomic
factors on the lending activities of banks was
studied by L. Smaha and O. Hnativ. [9] In
particular, the scientists identified the most
sensitive areas of lending activity that undergo
significant transformations in the face of changes
in the macroeconomic environment, namely: the
share of long-term loans in the loan portfolios
of banks; the level of liberalization of lending
conditions; the level of sectoral concentration of
loan portfolios of banks. The impact of a number
of macroeconomic factors on the cost of bank
loans in Ukraine was studied by S. Ivakhnenkov,
S. Glushchenko, and K. Sverenko [3]. The
researchers concludedthatinterestrates onloans
are most influenced by inflation and the ease of
doing business and least influenced by GDP per
capita and the share of loans in GDP. D. Odnorog
[4] studied the impact of macroeconomic factors
on the efficiency of commercial bank loans on the
example of HFC Bank of Ghana and concluded
that the determining influence of inflation and
Treasury bond rates on the efficiency of bank
lending is crucial. Another group of researchers,
including S. Ahmed, M. Ejaz, E. Thalassinos
and J. Thalassinos, studied the impact of
macroeconomic factors on the level of NPLs of
banks in Pakistan. The researchers concluded
that any increase in GDP is vital for reducing
NPLs, while higher interest rates and exchange
rates increase NPLs [1]. Similar results regarding
the impact of macroeconomic factors on the

level of NPLs were obtained by M. Foglia. Using
the example of the Italian banking system, the
researcher found that GDP and public debt have
the greatest impact on the level of NPLs [2].

Identification of previously unresolved
parts of the general problem. Paying tribute
to and appreciating the contribution of scholars
to the development of the issue of the impact of
the macroeconomic environment on the lending
activities of banks, we believe that certain issues
have not yet been highlighted. In particular, it
is necessary to highlight the peculiarities of the
macroeconomic environment's influence on
the development of bank lending to industrial
enterprises as the basis of the real sector of
the economy. In this segment of the study, it is
important to develop methods for assessing the
resistance of the bank's industrial loan portfolio
to the effects of the dynamic macroeconomic
environment.

Formulation of the article’s objectives. The
purpose of the study is to develop a method for
assessing the resistance of the bank's industrial
loan portfolio to the effects of the dynamic
macroeconomic environment.

Summary of the main research material.
Industrial loans account for a significant share
of the total bank loan portfolio of non-financial
corporations. Over the past ten years, bank
loans of industrial enterprises have, on average,
accounted for at least one third of the corporate
loan portfolio of Ukrainian banks, with a ratio of
industrial loans to industrial deposits of more
than 290% (Figure 1).

At the same time, foreign currency bank
loans of industrial enterprises accounted for
about half of the foreign currency corporate loan
portfolio of banks. On average, during the period
2014-2022, non-performing loans accounted for
a 1/3 of the total volume of industrial enterprise
loans. The share of foreign currency non-
performing loans in the total amount of foreign
currency industrial loans, on average, for the
same period was no less than 40%. It should
also be noted that the share of bank lending to
industrial enterprises in the gross added value
of industrial enterprises of Ukraine averaged no
more than 51% for the period 2009-2022 and
had a steady downward trend [6].

Given the above, it can be pointed out that
there is no properly developed methodical
approach to assessing the resistance of the
bank's industrial loan portfolio to the effects of
the dynamic macroeconomic environment.

The development of a methodical approach
to assessing the resistance of a bank's industrial
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® Ratio of bank industrial
loans and deposits of
industrial enterprises, %

m Ratio of non-performing
loans of industrial
enterprises to the total
volume of loans of industrial
enterprises, %.

2022

. Dynamics of specific indicators of efficiency of bank lending

to industrial enterprises in Ukraine, % (2009-2022)
Source: compiled by the author on the basis of [6]

loan portfolio to the effects of macroeconomic
environment is primarily aimed at improving
the decision-making process of banks in
lending to industrial enterprises in a dynamic
macroeconomic environment.

A methodical approach to assessing the
resistance of a bank's industrial loan portfolio
should be considered as animportant component
of the process of monitoring the bank's overall
corporate portfolio, as the results of such an
assessment provide the bank's management
with an important information and analytical
resource on the impact of specific economic
factors of the macroeconomic environment on
the quality and resistance of the industrial loan
portfolio.

We propose to assess the resistance of the
bank's industrial loan portfolio to the effects of
macroeconomic environment using the method
based on the application of mathematical and
economic modeling according to the following
algorithm:

1. Consideration of a multiple linear
regression equation of the following form [8]:

Y =By +B xX, +B, xX, +...+ B, xXx,, +¢ (1)

Where: Y — output variable; ,— coefficient
that determines the value of the output variable
when all explanatory variables are equal
to 0; x,,..x,, — explanatory variables; B, ...8,, —
coefficients of explanatory variables; m —number
of explanatory variables; ¢ — random error
(deviation).

2. Developing the working equation, taking
into account that Y — this is the volume of
loans of industrial enterprises (monetary units),

explanatory variables x,,..x,, — macroeconomic
indicators. The macroeconomic indicators
included in the equation should have significant
correlations with the outcome variable Y and
have available forecast values. As a general
rule, the forecast values of key macroeconomic
indicators are published on the official website
of the Central Bank or on the official website of
the relevant ministry. To perform macro-stress
testing, the working equation incorporates
dummy factors that correspond to periods of
financial and economic shocks (crises) that are
considered to be macroeconomic effects and/or
shocks. Thus, the working equation of a multiple
linear regression with dummy variables is as
follows:
Y =B +BrXy +BaXp + Py Xs +
+B4><X4 + BSXXS + BGXXG + B?xFY +
+Bg Fg +Bo o + €, (2)
where: Y — volume of loans of industrial
enterprises (UAH billion); B,— coefficient that
determines the value of the output variable
when all explanatory variables are equal to O;
B, ...B, —coefficients ofexplanatoryvariables; x, ,
X, , x, — relevant factors of the macroeconomic
environment for which forecast data is available;
F,, F;, F, —dummy explanatory variables that
accept the value of "1" in years of financial and
economic turbulence (macroeconomic effects
and shocks);

3. Assessment of the statistical significance
of the equation: the significance level F should
be less than 0.05 (1-0.95); p-values for the
calculated coefficients B, ..., should be less
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than 0.05 (1-0.95); the value of R should be close
to "1". When calculating the predicted value of Y,
p-values can be ignored.

4. Based on the calculated coefficients 3, for
the relevant explanatory variables — x,,..x,, , and
the dummy explanatory variables — F,, calculate
the forecast value of the output variable for the
relevant forecast period using the formula:

Yiewn =Bo By XXy, + B, x X, +

Py x Xy, By x X, +Ps XX +

+Bs X X, +B, ><F7N +l33><FsN +
+By xFy y +E, 3)
where: Y,, — predicted volume of loans
to industrial enterprises (UAH billion); x,, —
explanatory variables that have been accepted
values according to forecast; F,, — dummy
explanatory variables with a value of "0"

N — year of forecast.

5. Visualization of results by graphing the
results based on the value (Y,,).

Given that today, it is foreign currency bank
loans of industrial enterprises that account
for a high share of non-performing loans of
industrial enterprises, we will adapt the above
methodology to assess the resistance of the

to macroeconomic environment by foreign
currency criteria.

In accordance with the above method, the
volume of foreign currency loans of industrial
enterprises will be taken as the output
variable (Y'), the explanatory variables will be:
x, — USD exchange rate; x, — GDP volume
(UAH billion); x, — consumer price index (%);
x, —unemployment rate (%); x, — consolidated
budget (balance) as a % of GDP; x, — conso-
lidated balance of payments (USD billion).
At the same time, this group of macroeconomic
indicators is in line with the NBU's publicly
available  macroeconomic  forecasts  for
2023-2025. We propose to incorporate the
following dummies into the multiple linear
regression equation of the form (2): F, —is a
dummy variable that takes the value "1" during
the financial and economic crisis of 2013-2014;
F; —is a dummy variable that takes the value
"1" during the years of the COVID-19 pandemic
(2019-2020); F, — is a dummy variable that
takes the value "1" in the first year of the war
(2022).

The input data for the construction and
estimation of a multiple linear regression with

bank's industrial loan portfolio of Ukraine dummy variables are summarized in Table 1.
Table 1
Input Data for Multiple Linear Regression
Year \glfllta'\)tﬂ:e Explanatory variables Dummy variables
N Y x1 x2 x3 x4 x5 X6 F7 F8 F9

2010 91,423 796 | 107935| 94 | 88 | -5,94 | 5,03 0 0 0
2011 95,0803 799 129999 | 80 | 86 | -1,79 | -2,46 0 0 0
2012 94,9803 799 | 140467 | 06 | 81 | -3,79 | -4,18 0 0 0
2013 111,256 799 | 146520 | -0,3 | 7,7 | -445 | 2,02 1 0 0
2014 168,833 | 15,77 | 1586,92 | 12,1 | 9,7 | -4,98 | -13,31 1 0 0
2015 194,259 | 24,00 | 1988,54 | 48,7 | 9,5 | -2,28 | 0,85 0 0 0
2016 206,151 | 27,19 | 2385,37 | 139 | 9,7 | -2,94 | 1,35 0 0 0
2017 204,866 | 28,07 | 2981,23 | 144 | 9,9 | -1,60 | 2,57 0 0 0
2018 221,291 | 27,69 | 3560,30 | 109 | 9,1 | -1,66 | 2,88 0 0 0
2019 187,353 | 23,69 | 397720 | 79 | 86 | -1,96 | 5,98 0 1 0
2020 186,433 | 28,27 | 422203 | 2,7 | 99 | -5,18 | 1,99 0 1 0
2021 136,118 | 27,28 | 5450,85 | 9.4 | 10,3 | -3,63 | 0,49 0 0 0
2022 118,799 | 36,57 | 5191,03 | 26,6 | 21,1 | -17,62 | -2,90 0 0 1
2023* - 40,70 | 6524,90 | 10,6 | 19,0 | 19,80 | 7,40 0 0 0
2024* - 48,00 | 7620,30 | 8,5 | 16,9 | -16,80 | 1,20 0 0 0
2025* - 51,20 | 8830,10 | 6,0 | 14,0 | -6,50 | 2,00 0 0 0

Note: *forecast values

Source: compiled by the author on the basis of [5-7]
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Yariable Coeflicient Std. Error t-Statistic Prob.
x1 3.642398 1.526008 5 663404 0.0109
X2 -0.020860 0006678  -3123736 0.0523
X3 -0.062105 0.491465  -0.126366 0.89074
x4 =17 56200 1529258  -1.143400 0.3341
X5 2203724 4 70066 0462961 0.6749
X6 -0.933021 1.430260  -0.652350 0.5607
X7 19.67485 17.29011 1.137931 0.3378
xa 14.43581 15.59705 0.8925547 0.4229
x4 111.6727 120.1402 08928688 04216
C 207.8072 106.6348 1.948775 0.1464
R-squared 0977100 Mean dependent var 155.1418
Adjusted R-squared 0.8902400 3S.D. dependentwvar 43 37354
3.E. of regression 14 64050 Akaike info criterion 3.2775H84
Sum squared resid 643.0325 Schwarz criterion 37121681
Log likelinood -43.80430 Hannan-Cuinn criter. 3.188:259
F-statistic 14.22269 Durbin-Watson stat 1.751300
Prob{F-statistic) 0.025627

Figure 2. Regression statistics of the multiple linear regression equation
Source: computed by the author in EViews

Assessing the results of the constructed
multiple linear regression equation (Fig. 2), it
should be noted that this equation is statistically
significant (F-statistic 0.025 < 0.05) and describes
the influence of explanatory variables on the
output variable by 91%. The influence of dummy
variables did not show statistical significance,
and their values will be used to calculate the
predicted value of V.

Based on the results of the constructed
model of multiple linear regression with dummy
variables, in order to assess the resistance of
the foreign currency industrial loan portfolio
of Ukrainian banks to fluctuations in the
macroeconomic environment during 2010-2022,
it is found that:

— the impact of the dummy variables
included in the regression equation, which
denote macroeconomic fluctuations, is not
statistically significant, so macroeconomic
fluctuations were not the determining factors in
the volume of foreign currency loans of industrial
enterprises;

— the key macroeconomic factor that
influenced the volume of foreign currency loans
of industrial enterprises in 2010-2022 was the
USD exchange rate;

— based on the calculated coefficients of
the regression equation and forecast indicators
of macroeconomic development, the forecast
value of foreign currency lending to industrial

enterprises was obtained: an increase of
UAH 7.034 billion in 2023, UAH 2.37 billion in
2024, and UAH 75.45 billion in 2025;

— additional calculation of the predicted
share of non-performing loans in the total volume
of foreign currency loans of industrial enterprises
yielded the following results: an increase in the
share of non-performing foreign currency loans
t0 62.48% in 2023, to 70% in 2024, and even to
80% in 2025.

In view of the above, we believe that foreign
currency lending to industrial enterprises in future
periods should be guided by a conservative
credit policy. We support these considerations
with the fact that over the period 2010-2022, the
share of non-performing foreign currency loans
in the total volume of foreign currency loans of
industrial enterprises averaged 32%, and during
periods of macroeconomic fluctuations and
shocks —45% (starting after the 2013—2014 crisis
and before the outbreak of a full-scale war
in Ukraine in 2022) [6]. In addition, given the
level of dollarization of Ukraine's economy and
the geopolitical and military conflicts that are
spreading around the world, the scenario of
an appreciation of the USD against UAH may
become even more pessimistic for Ukraine, and
thus trigger a high level of risk of foreign currency
lending to industrial enterprises.

Conclusions. Thus, we can conclude thatitis
important and necessary to develop specifically
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Figure 3. Dynamics of factual and predicted values of foreign currency loans
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Source: compiled by the author on the basis of [5-7]

targeted tools for analyzing and assessing
individual components of the bank loan portfolio
of non-financial corporations. We believe that
the dichotomy of the bank's loan portfolio into
retail and corporate loan portfolios needs to be
revised. Given that the loan portfolio of non-
financial corporations consists of loans directed
to industries that are interrelated and constitute a
separate sector of the economy, we believe that
this pool of loans should be segregated for the
purpose of in-depth analysis and assessment.
Given the sizeable share of industrial loans in
the loan portfolio of non-financial corporations
and their low quality, an individual approach to
analyzing and assessing the pool of industrial
loans seems to be rational. The paper proposes

the author's approach to assessing the
resistance of the bank's industrial loan portfolio to
fluctuations in the macroeconomic environment.
The proposed methodology has been adapted
to assess the resistance of the foreign currency
industrial loan portfolio of Ukrainian banks to
fluctuations in the macroeconomic environment
in 2010-2022, and it has been found that the
determining macroeconomic factor that disrupted
the resistance of the foreign currency industrial
loan portfolio of Ukrainian banks was the USD
exchange rate.

We believe that a promising field of research is
the development of scientific and methodological
foundations for assessing the overall quality of
the industrial loan portfolio of banks.
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