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AHanu3 ctabnnbHOCTM 6AHKOBCKOIro ceKktopa
A3epbanpgxaHa B yCrioBUAAX 3IKOHOMUYECKOro
KpM3uca Ha OCHOBe 3KOHOMETPUYECKOM

Moaesin

Jannas cmamos noceswena 8AUSHUN P0a MAKPOIKOHOMUHECKUX
nokasameneii Ha GeAUHUHY Pe3ePE08 HA B03MOJICHbIe NOMepU 6 OaH-
Koeckom cekmope Azepbatidicana.

Ileab uccaedosanun. llenv uccaedoganus — npoaHAAU3UPOBAMD
YCmouuueocms 6AHKOBCK020 CeKmMopa K 6030eicmeut0 MakpoIKo-
HOMUYeCKUx nompsiceHuii  IKOHOMUKe, U3yHUms, 4mo eKalouaem 6
cebsi noHamue PUHAHCOBOU YCMOoUMUEocmU 6aHK08CK020 CeKmMopa
U KaKue memoosl UCHOAb3VIOMCA 8 NPOyecce ee aHAAU3A U OUYeHKU,
uccae008amy 3a8UCUMOCb PAOA NEPEMEHHBIX, XAPAKMepUusyouux
cocmosHue 6aHK0BCK020 CeKmopa, 0m pa3auyHbiX MAKPOIKOHOMU-
YeCKUX UIOKO8, CBOUCMBEHHBIX IKOHOMUKE; NPOAHAAU3UPOEAMD,
kak Llenmpanvhoiii 6ank yuacmeyem 6 pecyaupo8aHuu U MOHU-
mopunee QUHAHCO80L ycmoliuugocmu OAHKOBCK020 ceKkmopa, a
makaice nocpeocmeom Kakux mep OH noddepicueaem OAHKU 6
nepuoo Kpusuca.

Mamepuaavt u memoodoaocus. Ilpaxmuueckuii sman pabomol 3a-
KAUaemcs 6 CO30aHUU MHOINCECMEEHHOU peepecCUOHHOU Modea,
KOMmopas 6viaeum cmenets 6AUsHU MAKPOIKOHOMUHECKUX UOK08 Ha
noaodiceHue 6aHK08cko020 cekmopa Azepoaiioxcana. /s nposedenus
ananu3a u nOCmpoeHus: YpagHeHutl peepeccutl ObiAU UCHOAb308AHbL
KeapmanwvHble oanHble 3a nepuod 2012—2023 ze. Ungopmayus 6vina
63ama u3 pada ucmounukos: 1) Oguyuanvhoii catim Llenmpansrozo
banka Asepbaiioncana; 2) Ocuyuanshoiii catm Munucmepcmea gu-
nancos; 3) Oguyuansusiil caum [ockomcmama Asepoaiioncana; 4)
Omuembt 0 pazgumuu 6aGHKOBCK020 CeKmMopa u OAHKOBCK020 HA030pa.
Jlas ananusa u oyenku 3HaueHull 3a6UCUMbIX NEPEMEHHBIX Pe3ePeos
Ha 803MOJICHble NOMepU U PeHmAabeabHOCMU aKMugos, 3Ha4eHus
1o OAHKOBCKOMY CEKMOPY 6 UeAOM 831Mbl U3 20008bIX OMUEMo8 0
paszeumuu 6AHK0BCK020 ceKmopa u OaHK08CK020 Hao30pa.
[lockonbky ucxooHnsie dannvie 6 pabome KeapmanvHole, HauUla Mooeb
b6ydem npedcmaensims coO0l 8peMeHHOl P50, OUeHeHHbl ¢ NOMO-
wbto 00b1MHO20 Memoda HaumeHvuux keadpamos (MHK). Jlacosvie
nepemenHble Mocym Obimb 6KANOYEHbl 60 épemeHHoU psd. Jlaeu 6
00BACHAIOWUX NEePEMEHHbIX YHUMbIGAIOM CIeneHb 603MOJICHOR0 Aded,
¢ KOMOpbIM MAKPOIKOHOMUYeCKUe WoKu eausom Ha 6anku. Husimu
cA08amu, UsMeHeHUs 3HaUeHUl MAKpPOIKOHOMUYECKUX (akmopos He
0KAa3bl6AIOM HeMeONeHHO20 6030elicmeus HA NoAoJceHue 0aHKo8,
a nposeAAmcs uepe3 HeKOMoOpoe 6pemMs U HOCAM OMAOICEHHbIU
xapaxkmep [7]. Takue nraeu HeobX00UMO 8blA6AAMY U YHUMbBIEAMb
015 hopmuposanus 6onee MouHOU U NOAHOU KAPMUHBI BAUAHUS
MAKPOIKOHOMUUECKUX KOAeOaHUll Ha OAHKOBCKUI ceKmop.

B xode npedeapumenvroil duacHocmuku OAHHbIX ObLIO BbIEAEHO
Haauuue eemepocKkedacmuyHOCMu U A8MOKOPPeNiyUU nepeoco
nopadka. Jlaa ux ycmpanenus npumensromcs nonpasku Horou-
Yacma, koppekmupyroujue 6apuayuoOHHO-K08APUAUUOHHYIO MAMPULY
a5 noayueHus 6onee Nocae008amenbHbIX OUeHOK Ko3ghguiyuenmos
peepeccul.

Pesyavmamut. I1pu evibope nokazameneti 015 U3y4eHus cmeneHu eau-
SHUSL MAKPOIKOHOMUMECKUX (DAKMOPOB HA YCMOUMUBOCHTb OAHKOBCK020
CeKmopa Mbl y4UmMsl8anu 0COOeHHOCMU IKOHOMUKU Hauleli CIpaHbl.
lleao 6 mom, umo Azepbaiioxncan 645emcs Cbipbesoll CMpPaHoll,
akcnopm Komopoui noumu Ha 70% cocmoum u3z monaugHo-sHepee-
muueckux mosapos [30]. Imo oznauaem, umo pazmep 3KCnOPMHbIX
00x0008, (huHaHCOB0E NOAOIICEHUE KOMNAHULL U CIAOUALHOCMb KO-
HOMUKU 80 MHO2OM 3AGUCSM OM UeHOBOU KOHBIOHKMYPbL HA MUPOBOM
DHepeemu4ecKoM pblHKe, a UMEHHO OM UeHbl Ha Hegmb.

Kpome moeo, Azepbaiiodncarn omHocumcsi K 4ucay cmpau ¢ pa3guearo-
WUMCS DLIHKOM, 0151 KOMOPO20 XapaKmepHsl NOBbIUEeHHAs HeYCMOUi-
4UBOCMb (60AAMUALHOCY) 8ANIOMHBIX KYPCO8 U HeCMAadUAbHOCHb
(UHAHCOBbIX PBIHKOB, 4 MAKJICEe BbICOKUE NPOUEHMHble CIABKU U
cnpedvl. [losmomy 045 nawel cmpansl XapaKmepeH PUcCK pe3koeo
OMMOoKa Kanumana 6 cayuae Kpusuca 6 mupe, NoCKoAbKY UH8eCmopbl
CIMpeMAmcs: 8bl6eCmu C80U Cpeodcmea U3z CmpaH, Hauboaee ysa36Umbix
K 6AUAHUIO MAKPOIKOHOMUUECKUX HOMPSCEHUL].

Hunamurxa BBII sersemces 00HUM U3 8ANICHbIX NOKA3amenell SKOHO-
Muveckoll akmugHocmu eocyoapemea. Eeo nadenue 6 nepuod kpusuca
He2amueHo CKA3bl8aemcsi Ha PA3AUMHBIX cepax IKOHOMUHECKOU U
coyuanvrou xcusHu [8].

Hnoekc bakunckoii hondosoll bupiicu ompasicaem cocmosiHue GoH-
0068020 PbIHKA KPYNHbIX KOMRAHUL, KOMOpble A6ASI0MCcs Haubonee
BANCHBIMU 0451 FKOHOMUKU cmpaHbl [9]. Obean undexca o3nauaem
YXyOuleHue NoA0NCeHUs: KOMRAHUIL, CHUMICEHUEe PbIHOYHOU CIOUMOCHU
UxX aKmueoe u akyuii, 06ocmperue npodaem ¢ 8bINAAMOU BHeuHe20
donea u noayueHuem Ho8bIX Kpedumos 045 obecneveHus (YHKUUO-
HuposaHus ux desmeavHocmu. Kpome moeo, o66an komuposok Ha
@ondosom poiHKe npueodum K 6OALUUM NOMeEPIM 8 pe3yavmame ux
ompuyamenvHoll NepeoyeHK.

3axarouenue. [Ipu npogedenuu uccaedosanus ycmouyusocmu 6aH-
K06CK020 cekmopa Azepbatioycana Ha OCHO8e IKOHOMempPUHecKou
mooeau HeobX00UMO y4Humvl8ams OnpedenseHHble 02PaHUHeHUs.
Bo-nepeuix, docmynHocms u 00CHO8ePHOCMb OAHHbIX - BAJICHbII
acnekm, KOMOPbL Modcem HOBAUAMb HA MOYHOCMYb Pe3yAbmamos
uccaedoganusi. Bo-emopwix, 045 NOAHO20 NOHUMAHUS U3YHAEMbIX
60NPOCO8 HEOOXO0UMO YUUMbIEAMb KOHMeKCm U cneyu@uky 6ankos-
ckoul cucmemsl Azepoaiioxncana. Hakoney, 6 daHHoM uccredosanuu He
PACCMampuearomcs CoUUAnbHble U ROAUmu4ecKue Gakmopst, Komo-
pble MaKice MO2Ym éAUsMb HA YCMOUMUBOCHb OAHKOBCKOU CUCMEMbL.
Ilpu unmepnpemayuu pe3yrbmamos u 6vipabomie peKoMeHOAyui
caedyem yuumvl8ams 0epaAHU4eHUs UCCcAe008aHUS.

Karouesvie caosa: maxposxonomuueckue nokazamenu, OAGHKOBCKUL
cekmop Azepbaiidicana, peepeccUoHHas Modenb, KEApMANbHAA
CMaduabHOCMb, WOKU, OUPIICe80ll UHOEKC, IKOHOMUMECKULl KPU3UC,
Gakmopoi.
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Analysis of the Stability

Sara M. Huseynova, Telman Ja. Hajizada
Khazar University, Baku, Republic of Azerbaijan

of the Banking Sector

of Azerbaijan in Conditions of Economic Crisis
Based on the Econometric Model

This article is devoted to the influence of a number of macroeconomic
indexes on the amount of reserves for possible losses in the Azerbaijan
banking sector.

The purpose of research. The purpose of the research to analyze the
stability of the banking sector to the impact of macroeconomic shocks
in the economy, study what the concept of financial stability of the
banking sector includes, and what methods are used in the process of
its analysis and assessment, investigate the dependence of a number
of variables characterizing the state of the banking sector on various
macroeconomic shocks inherent in the economy, analyze how the
Central Bank is involved in regulating and monitoring the financial
stability of the banking sector, as well as through what measures it
supports banks in times of crisis.

Materials and methodology. The practical stage of the work is to
create a multiple regression model that will reveal the degree of impact
of macroeconomic shocks on the position of the Azerbaijan banking
sector. To carry out the analysis and construct regression equations,
quarterly data for the period 2012-2023 were used. Information was
taken from a number of sources: 1) Official website of the Central
Bank of Azerbaijan; 2) Official website of Ministry of Finance; 3)
Official website of Azerbaijan State Statistics Committee; 4) Reports
on the development of the banking sector and banking supervision.
To analyze and estimating the values of the dependent variables of
provisions for possible losses and return on assets, values for the
banking sector as a whole are taken from annual reports on the
development of the banking sector and banking supervision.

Since the source data in the work is quarterly, our model will be a
time series estimated using the ordinary least squares (OLS) method.
Lagged variables may be included in the time series. The lags in the
explanatory variables take into account the degree of possible lag with
which macroeconomic shocks affect banks. In other words, changes
in the values of macroeconomic factors do not have an immediate
impact on the position of banks, but appear after some time and are
delayed [7]. Such lags need to be identified and taken into account
in order to form a more accurate and complete picture of the impact
of macroeconomic fluctuations on the banking sector.

During preliminary diagnostics of the data, the presence of
heteroscedasticity and first-order autocorrelation was revealed. To
eliminate it, Newey-West corrections are applied, adjusting the
variation-covariance matrix to obtain more consistent estimates of
regression coefficients.

Results. When selecting indexes to study the degree of impact of
macroeconomic factors on the stability of the banking sector, we took
into account the peculiarities of the economy of our country. The fact
is that Azerbaijan is a raw materials country, the export of which
consists of almost 70% of fuel and energy products [30]. This means
that the size of export revenues, the financial position of companies
and the stability of the economy are highly dependent on the price
situation in the global energy market, namely the price of oil.

In addition, Azerbaijan belongs to a number of countries with an
emerging market, which is characterized by increased volatility of
exchange rates and instability of financial markets and high interest
rates and spreads. Therefore, our country is characterized by the risk
of a sharp outflow of capital in the event of a crisis in the world, as
investors seek to withdraw their funds from countries that are most
vulnerable to the influence of macroeconomic shocks.

GDP dynamics are one of the important indicators of the economic
activity of the state. Its fall during the crisis negatively affects various
spheres of economic and social life [8].

The Baku stock exchange index reflects the state of the stock market
of large companies, which are the most important for the country’s
economy [9]. The collapse of the index means a deterioration in the
position of companies, a decrease in the market value of their assets
and shares, and increases problems with paying external debt and
obtaining new loans to ensure the functioning of their activities. In
addition, the collapse of quotes on the stock market leads to large
losses as a result of their negative revaluation.

Conclusion. When conducting a research of the sustainability of
the banking sector in Azerbaijan based on an econometric model,
it is necessary to take into account certain limitations. First, the
availability and reliability of data is an important aspect that can
affect the accuracy of the study results. Secondly, to fully understand
the issues under study, it is necessary to take into account the
context and specifics of the banking system of Azerbaijan. Finally,
this study does not examine social and political factors that may
also influence the sustainability of the banking system. Limitations
of the study should be considered when interpreting the results and
making recommendations.

Keywords: macroeconomic indexes, Azerbaijan banking sector,
regression model, quarterly stability, shocks, stock exchange index,
economic crisis, factors.

Introduction and purpose of
research. Banks and the banking
system are one of the most
important economic institutions
in any country today. Banks
provide quick settlements between
economic agents; contribute to
the investment of savings of the
population and firms and the
development of the economy as
a whole. The country’s economy
and banking sector are closely
interconnected. On the one hand,
the stability of the banking sector
plays a key role in ensuring the
efficient allocation of financial

resources and enhancing
economic growth. On the other
hand, the macroeconomic
environment  influences  the
condition and stability of the
banking sector.

In the context of globalization

and international integration,
the economies of countries
are becoming more open,

which leads to an increase in
their vulnerability to external
macroeconomic shocks occurring
in the world. This is confirmed by
the fact that crises in the world
have become more frequent and

are taking on increasingly serious
proportions and consequences.
The effects of the crisis affect
various aspects of the economy,
including the banking sector, on
the stability of which the normal
functioning and development of
the economy depends.

Therefore, at present,
much attention is paid among
researchers to studying the impact
of macroeconomic shocks on
the banking sector. The topic is
relevant at the present time, since
during a crisis, the condition of
banks and their stability largely
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determines how quickly and
with what losses the country
will overcome the impact of
macroeconomic shocks. It is the
banking sector that, to a greater
extent, distributes  financial
flows and provides liquidity to
the real sector of the economy,
which experiences a shortage
of funds during the crisis. In
other words, banks are a kind of
circulatory system of the country
that needs to be monitored and
maintained to function smoothly.
If banks are highly vulnerable
to macroeconomic shocks and
are unable to withstand these
shocks, the consequences and
development of the crisis for the
country will be more serious.

Main goal of research
to identify =~ macroeconomic
shocks, the dynamics of which
significantly affect the state of
the banking sector, assess the
strength and nature of the impact
and propose possible measures
to minimize the potential losses
that they entail. The main goal
of the anti-crisis management
system for the financial stability
of the banking system is to
recognize the scale of influence
of crisis factors; determination
of ways and methods of anti-
crisis management, measures to
overcome the future crisis with
minimal losses.

In the international space,
there are a large number of
international, national and
regional organizations involved
in improving the regulation and
supervision of the activities of
financial institutions. Ensuring
the financial stability of banking
systems involves the development
and application of anti-crisis
regulation tools.

The main goal of implementing
anti-crisis measures is to ensure
financial stability, stability, and
solvency of banking activities.
Therefore, public administration
and supervision of activities must
ensure stability and sustainability.
State management of the process
of selecting and implementing
anti-crisis measures should be
coordinated at the mega, macro

and micro levels, taking into
account the specific features
of the functioning of banks,
its significance for the state,
including the participation of the
state in the capital of banking
institutions and the economy as
a whole.

Recent publications. In
publications, the financial stability
of the banking sector has also been
studied quite little, but recently
more and more attention has been
paid to this topic in the context of
growing risks of crises in the world,
the globalization of the economy
and the impact of shocks on the
banking sector. Despite the fairly
active use of the term financial
stability, its precise definition is
extremely rarely given. Thus, in
the work of S.M. Ilyasov, which
is devoted to the analysis of the
stability of the banking system,
a definition is given in terms of
stability according to a certain
parameter: “an economic system
(including  banking) functions
stably according to a certain
parameter if the deviation of this
parameter does not exceed an
acceptable value, and interference
can be compensated within
certain limits.” In addition, he
considers stability as a whole as
a set of optimal values of many
parameters - a region of stability,
the transition from which means
the system enters an unstable state
[2].

According to Lavrushin, O.I.,
Fetisov, G.G., “the stability of
the banking system is understood
as the ability of the latter to carry
out, at a level set by society,
its inherent functions and role
in the economy, regardless of
the influence of external and
internal forces that impede their
implementation” [5].

The stability of the banking
system is a property of its
development that allows the
system to perform its functions
and role in the economy regardless
of the nature and nature of the
disturbing influences of internal
and external factors, including on
the basis of a qualitative change
in its structure.

The banking system is stable if
it is in a state of equilibrium and
it is very important to achieve
this equilibrium. Otherwise, it
is problematic to call a system
stable if it is not in equilibrium,
since this means that exogenous
and endogenous external factors
were still able to negatively affect
the banking system and knocked
it out of its usual state.

Mukhtarov Shahriyar,
Mammadov Jeyhun and
Ahmadov Fariz are analyzed the
relationship between inflation
,oil prices and exchange rate in
Azerbaijan. Fluctuation of these
determinants impact to banking
sector of Azerbaijan ranging from
1995 to 2017.Estimation result
of VECM model show that the
oil prices and exchange rate have
positive and significant impact
inflation in the long run period[6].

G. Shinasi, who conducted a
fairly large amount of research in
the study of this area, believed that
financial stability takes place subject
to the ability of the financial system
to simultaneously perform three
main functions. “First, the financial
system effectively and continuously
promotes the intertemporal
redistribution of resources in the
economy from savers to investors
and the distribution of economic
resources in general. Secondly,
financial risks for the future
are identified and assessed with
acceptable accuracy, and are also
relatively well managed. Third,
the financial system is in such a
state that it can absorb financial
and economic unexpected events
and shocks without strain, if not
continuously” [1].

In the “Encyclopedic
Dictionary” [3] stability is
interpreted as the ability of a
system to maintain its structure
and functional features, sufficient
for activity, under various
parameters of the external
environment, and it is noted that
the stability of the entire system
depends on its ability to respond
to external influences of the
environment and the stability of
the system itself, determined by
its internal factors.
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In “Macmillan’s Dictionary
of Modern Economic Theory”
[4] stability is defined as a period,
often used in the analysis of
the state of partial or general
equilibrium of economic systems
to indicate the degree of stability
of an equilibrium price or group
of prices in relation to external
influences on the system, which
temporarily deviates the price
from the equilibrium level.

Main result of research. At
the first stage, a model will be
built, the purpose of which is to
study the influence of a number
of macroeconomic indicators
on the amount of reserves for
possible losses in the Azerbaijani
banking sector.

It is worth emphasizing that
a decrease in the amount of
reserves can be caused not only as
a result of an improvement in the
borrower’s creditworthiness, but
also when bad loans are written
off. Therefore, in our opinion,
in order to obtain more accurate
estimates, it is worth using not
the absolute value of reserves
of the banking sector, but their
change over the period per manat
of all issued loans, expressed as
a percentage. In regression it will
be referred to as LLP.

To construct a regression
dependence of reserves for
possible losses, the following
indicators are included (Table 1).

The correlation matrix
between the dependent and
explanatory variables confirms
the signs of the hypothesized
relationship (Table 2).

Static model of LLP
dependence on macroeconomic
variables.

The estimated  regression
equation has the following form
(static model):

LLP, = By+ By * x,+ By * x5, +
ThyFxy B X, e

Where g, is the coefficient in
front of the corresponding mac-
roeconomic variable, ¢ — is the
quarterly values of the indicators.

During the analysis, the fol-
lowing results were obtained
(Table 3).

Tabauua 1 (Table 1)
MakposkoHomuyeckne hakTops
Macroeconomic factors

Designation Variable name Alleged dependence with
LLP
GDPGR GDP growth rate, % negative
Inflow(+)/outflow(-) of capital, billion negative
INW
dollars
oP Oil price, $ negative
DER Dollar exchange rate, $ Positive/negative
BSEI Baku stock exchange index, points negative

HUcmoynuk: CocTaBlIeHO aBTOPOM
Source: Compiled by the author

Tabauya 2 (Table 2)
Pe3sepBbl HA BO3MOXKHBbIE MOTEPH — KO3 (hHIMeHThl KOPpeIAun
Provisions for possible losses - correlation coefficients

LLP OP DER GDPGR INW BSEI
LLP 1.000000 | -0.332309 | 0.186917 | -0.263344 | -0.284022 | -0.304302
OoP -0.332219 | 1.000000 | -0.354132 | 0.083111 | -0.014876 | 0.887593

DER 0.186827 | -0.354132 | 1.000000 | -0.085418 | -0.100980 | -0.498243

GDPGR | -0.263344 | 0.083111 | -0.085418 | 1.000000 | 0.368538 | 0.055321

INW -0.283122 | -0.014876 | -0.100980 | 0.369438 | 1.000000 | 0.145351

BSEI -0.303402 | 0.887593 | -0.498243 | 0.054421 | 0.145351 | 1.000000

Hcemounuk: CocTaBieHO aBTOPOM
Source: Compiled by the author

Tabauua 3 (Table 3)

Mogeib 3aBUCHMOCTH Pe3epBOB HA BO3MOXKHbIE MOTEPH OT
MaKpPOIKOHOMHYECKHX (DaKTOPOB

Model of dependence of reserves for possible losses on macroeconomic

factors
Dependent Variable: LLP
Method: Least Squares
Date: 08/02/24 Time: 15:09
Sample (adjusted): 2012Q2 2023Q1
Included observations: 44 after adjustments
HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)
Variable Coefficient Std. Error t-Statistic Prob.
C 2.837674 0.867630 3.269926 0.0043
OoP -0.007169 0.002789 -3.392541 0.0027
DER 0.006271 0.026846 -2.436731 0.0298
GDPGR -0.016927 0.005692 -2.849358 0.0072
L2GDPGR -0.025245 0.007857 -3.125458 0.0035
L1INW -0.009333 0.002207 -4.383809 0.0002
R-squared 0.679729 Mean dependent var 0.389141
Adjusted R-squared 0.589408 S.D. dependent var 0.398214
S.E. of regression 0.306976 Akaike info criterion 0.599170
Sum squared resid 3.464996 Schwarz criterion 0.844919
Log likelihood -6.860748 Hannan-Quinn criter. 0.689794
F-statistic 6.820711 Durbin-Watson stat 1.375157
Prob(F-statistic) 0.001134

Hcmounuk: CocTaBlIeHO aBTOPOM
Source: Compiled by the author
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LLP = 2.837 - 0.007 * OP +
+ 0.006 * DER -
- 0.0169 * GDPGR -
- 0.035 * L2GDPGR -
- 0.009 * LIINW

The regression is generally sig-
nificant at the 1% level because
Prob (F-st) =0.001134 < 0.01. In
addition, the value of R?, ;= 0.67,
which characterizes the quality
of the regression fit, is at a fairly
good level and within the lim-
its obtained in other works that
study the influence of macroeco-
nomic factors on the stability of
the banking sector.

During the analysis, it turned
out that for this model the Baku
stock exchange index was not sig-
nificant. On the one hand, this
can be explained by the presence
of multicollinearity between the
oil price and the level of the Baku
stock exchange index. It includes
all major oil and mining com-
panies in the country, therefore,
its dynamics depend on market
prices for the companies’ shares,
which in turn are determined by
oil prices. Since the oil price is
significant for our model, the
Baku stock exchange index can
be excluded without significant
losses. In addition, in my opin-
ion, the dynamics of the Baku
Stock Exchange index is unlikely
to have a strong impact on the
size of reserves for possible loss-
es of banks, since basically these
companies have strong support
from the state and, if necessary,
when credit risk increases, the
state will provide them with fi-
nancial assistance to replenish
funds and fulfill loan obligations
to banks. It is also worth not-
ing that large companies prefer
to take out loans abroad, since
interest rates on loans there are
much lower than in Azerbaijan.
Thus, we can conclude that the
fall in the Baku Stock Exchange
index does not significantly wors-
en the bank’s position by increas-
ing reserves for possible losses.

The oil price (BRENT) turned
out to be significant in the model
and has a negative sign. It follows
that a macroeconomic shock in

the form of a decrease in oil pric-
es leads to banks increasing re-
serves for possible losses, thereby
worsening the financial position
of the banking sector. The signif-
icance of oil prices confirms the
vulnerability of economic sectors,
including banks, to fluctuations
in the international oil market. In
the context of falling oil prices,
the volume of revenues from its
sales decreases. This negatively
affects a large part of the coun-
try’s economy, not just the energy
sector. Budget revenues and ex-
penses are reduced, the solvency
of non-financial sector organiza-
tions and household incomes are
reduced, and inflation is rising.
Ultimately, this leads to a de-
crease in the creditworthiness of
borrowers and the value of assets,
and as a result, to an increase in
credit risk and an increase in re-
serves for possible losses.

The exchange rate of the
dollar against the manat (Dol-
lar) in our model is significant
in explaining the impact on the
level of reserves for possible loss-
es. At first glance, it is difficult
to identify a clear impact of the
dynamics of the dollar exchange
rate; it all depends on the type
of borrowers to whom loans were
issued in foreign currency. On the
one hand, if loans are issued to
borrowers who receive income
in foreign currency (for example,

35 32,36

30
2
2
1
1

0

aa o o o O

|11

28,82 28.29 2719

companies exporting goods), then
the increase in the exchange rate
will not significantly affect them,
and they will not have difficulties
repaying the loans. That is, there
is a negative relationship between
the manat and the dollar ex-
change rate. On the other hand,
if the borrower does not have
foreign currency income, the de-
preciation of the manat may have
the opposite effect, since he will
need much more manat to con-
vert it and pay off the loan. In
this case, the risk of non-pay-
ment and overdue debt increases,
and banks are forced to increase
the amount of manat.

Our model reveals a positive
dependence of reserves for possi-
ble losses on the dollar exchange
rate. Figure 1 shows that during
a period of rising dollar exchange
rates, the share of overdue loans
in foreign currency increases,
which means that banks create
additional reserves for them.

GDP growth rate (GDPGR)
is one of the important indicators
of the state’s economic activity.
As we said earlier, banks reduce
the amount of reserves for
possible losses during periods
of economic recovery, that
is, when GDP growth rates
increase, and increase them
during periods of economic
recession. The model confirms
the negative relationship

25,58 2482
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Fig. 1. Share of overdue loans in foreign currency (%)

Hcmounux: [10]
Source: [10]
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between the dynamics of GDP
and reserves for possible losses.
Together with the current value
of the indicator, we included this
lagged variable in the regression
in order to determine the delay
with which deteriorations in the
real sector of the economy affect
the quality of the loan portfolio.

As a result, the change in
reserves is affected both by
the current GDP growth rate
and with a delay of 2 quarters,
and the coefficient before
L2GDPGR is significantly
higher and has a higher level
of significance. This fact means
that GDP dynamics do not
have an immediate impact on
the state of the banking sector,
but with some delay. The minus
sign in front of GDPGR and
L2GDPGR confirms that the
decline in economic activity,
manifested in the form of a
decline in GDP, negatively
affects the stability of the
banking sector (Figure 2).

The fact is that when there
is a shock in the economy,
expressed by a drop in GDP, this
is accompanied by a reduction
in industrial production in the
country, domestic and external
demand for products. This leads
to increased losses of enterprises,
increased unemployment
and reduced incomes of the
population. As a result, the
economic situation of borrowers
worsens significantly and the level
of credit risk increases, which
is accompanied by an increase
in reserves for possible loan
losses. This is especially true for
enterprises in the non-financial
sector, the share of loans to
which is the main component of
the loan portfolio of the banking
sector of Azerbaijan.

INW - outflow/inflow of
capital, billion dollars. The cri-
sis in global financial markets is
accompanied by an outflow of
capital; money and investments
leave the country in conditions of
macroeconomic instability. Cap-
ital outflows in Azerbaijan are
caused not only by risk aversion
in Azerbaijani markets, but also
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Puc. 2. Temnbl pocra BBII u pe3epBbl Ha BO3MOXKHbBIE IOTEPH DAHKOBCKOIrO
cekTopa AsepOaiikana

Fig. 2. GDP growth rates and reserves for possible losses of the banking
sector of Azerbaijan

HUcmounux: [11]
Source: [11]

by large external corporate debt,
which enterprises are forced to
repay. In these conditions, var-
ious sectors of the economy are
faced with a cash shortage and a
reduction in income from their
activities, which negatively affects
the assessment of their creditwor-
thiness.

The removal of capital from
the country leads to a slowdown
in economic development and a
weakening of the country’s fi-
nancial stability as a result of a
lack of investment resources. The
excess of capital outflow over in-
flow means a real reduction in

— T T y
_10_2012 2 4 2015/ 2016 2017 2018 2019 202
-20 A

—e— INW, billion dollars

financial resources for economic
development. The annual leak-
age of a certain share of the gross
domestic product abroad has a
negative impact on national eco-
nomic development, since it is
a direct deduction from the re-
source base for domestic invest-
ment. Capital outflow destabiliz-
es the system of macroeconomic
regulation. Increasing the real
interest rate to prevent capital
flight has a negative impact on
the domestic investment process,
while simultaneously leading to
a deterioration in the invest-
ment climate in the country and

—a—LLP, %

Puc. 3. OrToKk KanuTtaja B AzepOaiizkane U pe3epBbl HA BO3MOXKHbIE MOTEPH
B 0AHKOBCKOM CEKTOpe

Fig. 3. Capital outflow in Azerbaijan and reserves for possible losses in the
banking sector

HUcmounux: [12]
Source: [12]
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weakening the interest of foreign
investors in Azerbaijan, which
is increasingly classifying it as a
“problem market.” Capital flight
from the country leads to a li-
quidity shortage in the banking
system, which, in turn, affects
the volume of lending to the real
sector of the economy. In addi-
tion, capital outflow worsens the
country’s ability to service exter-
nal debt.

In addition, the banking sec-
tor itself is faced with a lack of
liquidity, and the costs of financ-
ing and raising funds are rising.
To cover their expenses, banks
are forced to increase the risk lev-
el of the loan portfolio, since an
increase in risk is accompanied
by an increase in interest rates
on loans provided. Thus, there is
a negative relationship between
capital movements and the size
of the manat (Fig. 3).

The resulting model confirms
the negative impact of capital out-
flow from the country on banks
with a one-period lag (L1INW).
It follows from this that the shock
from capital outflow does not
spread to banks instantly, but af-
ter a certain period of time.

Based on the obtained static
model, we found that macroeco-
nomic shocks in the form of a de-
crease in oil prices, a fall in the
manat and the level of GDP, as
well as capital outflow negatively
affect the banking sector through
an increase in reserves for possi-
ble losses. Moreover, the effect of
some appears immediately, while
of others after a certain period of
time.

In the previous model, only
macroeconomic factors that were
exogenous to the equation were
included as explanatory variables.
However, it is worth noting that
the amount of reserves for pos-
sible losses may also depend on
the corresponding value in the
previous period, since quarterly
trends rarely change, and if banks
increased reserves in the previous
period, then there is a high prob-
ability of this indicator increasing
in the current period. In order to
test this premise, we include in the

Tabauua 4 (Table 4)

Mogeib 3aBUCHMOCTH Pe3€PBOB HA BO3MOKHbIE MOTEPH OT
MaKpPOIKOHOMHYECKHX (DaKTOPOB

Model of dependence of reserves for possible losses on macroeconomic

factors
Dependent Variable: LLP
Method: Least Squares
Date: 08/02/24 Time: 17:30
Sample (adjusted): 2012Q2 2023Q1
Included observations: 44 after adjustments
HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)
Variable Coefficient | Std. Error t-Statistic Prob.
C 2.648251 0.799545 3.318987 0.0032
LLP1 0.484843 0.138733 3.517280 0.0023
OP -0.005301 0.002513 -2.983637 0.0063
DER -0.072357 0.025652 -2.903451 0.0074
GDPGR -0.014802 0.005971 -2.813810 0.0089
L2GDPGR -0.018493 0.006395 -3.285879 0.0034
LIINW -0.007800 0.002842 -3.962719 0.0004
R-squared 0.742895 Mean dependent var 0.389151
Adjusted R-squared | 0.694894 S.D. dependent var 0.398224
S.E. of regression 0.254772 Akaike info criterion 0.242465
Sum squared resid 2.317690 Schwarz criterion 0.529172
Log likelihood 1.789476 Hannan-Quinn criter. 0.348193
F-statistic 11.25214 Durbin-Watson stat 2.303597
Prob(F-statistic) 0.000000 |
Hemounuk: CocTaBieHO aBTOPOM
Source: Compiled by the author
regression the LLP indicator with The lagged dependent

a lag of one quarter. The equation
will take the following form:

LLP, = o+ py* LLP. . + ) * x), +
+ﬁ3 *x3t+“'+ﬂn *xntJr‘c"t

Where LLP,; is the growth
rate of reserves for possible loss-
es per manat of loans provided in
the previous period, %, B, is the
coefficient in front of the corre-
sponding macroeconomic vari-
able, t is the quarterly values of
the indicators.

The results are presented in
Table 4.

LLP = 2.648 + 0.484 *
* LLP1 - 0.005*OP +
+ 0.002 * DER - 0.014 *
* GDPGR - 0.018 *
* L2GDPGR - 0.007 * L1INW

The regression as a whole is also
significant at the 1% level, since
Prob (F-st) = 0.000000 < 0.01,
the value of R?%; = 0.69, which
is significantly better compared to
the static model.

variable in the model (LLPI)
is significant at the 1%
significance level and shows
the expected sign. This means
that an increase in provisions
in the previous quarter causes
an increase in provisions in
the next quarter. That is, our
assumption was confirmed, and
the policy of forming reserves
for possible losses is carried out
taking into account the situation
in the past and depends not only
on macroeconomic indicators.

Next, we compare the results
obtained for the static and
dynamic models (Table 5).

From the table we see that all
explanatory variables obtained in
the first model remained signif-
icant and retained their original
sign, but the degree of their influ-
ence became somewhat weaker.
For example, a decrease in the
price of oil by 1 dollar leads to an
estimated increase in reserves for
possible losses in the static model
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Tabauua 5 (Table 5)

CpaBHeHHe CTATHYECKOH M AUHAMMYECKON MoJeiell OlleHKH pe3epBa Ha
BO3MOKHbIE MOTEPH MO CCYAaM MO MAKPOIKOHOMHUECKHM NMOKA3aTeNsAM

Comparison of static and dynamic models for assessing LLP from
macroeconomic indexes

Designation Static model Dynamic model
Coefficient Probability Coefficient Probability
OP -0.007169 0.0027 -0.005301 0.0063
DER 0.006271 0.0298 0.002357 0.0074
GDPGR -0.026927 0.0081 -0.024702 0.0089
L2GDPGR -0.035245 0.0044 -0.028393 0.0034
L1INW -0.018233 0.0011 -0.007800 0.0004

HUcmounuk: CocTaBIeHO aBTOPOM
Source: Compiled by the author

Tabauya 6 (Table 6)

Makposkonomuieckue GpakTopbl
Macroeconomic factors

Designation Variable name Inferlv':i(tlhd%pézdency
GDPGR GDP growth rate, % positive
INW Inflow(+)/outflow(-) of capital, billion dollars positive
OP Oil price, $ positive
DER Dollar exchange rate, $ positive
IR Interbank interest rate negative
BSEI Baku Stock Exchange Index positive
CREDGR Credits issued (growth rate, %) positive

Hcemounuk: CocTaBieHO aBTOPOM
Source: Compiled by the author

by 0.006%, in the dynamic model
by 0.005%. A similar trend can
be observed for other indicators.
In other words, if the banking
sector is consistent and takes into
account the trends of the previous
period, then it becomes less vul-

nerable to the effects of negative
macroeconomic factors.

In addition, the shock of a
decrease in GDP growth rates
and capital outflow from the
country does not affect the
quality and risk of the loan

portfolio immediately, but with
a delay, which allows banks, if
such a dependence is identified,
to prepare and take the necessary
measures to smooth out the
negative consequences of the
spread of shocks in the economy.

Assessment of the dependence
of the return on assets of the
banking sector on macroeconomic
factors.

The purpose of this model is
to identify the vulnerability of
the banking sector to changes in
the economy, manifested through
changes in the profitability of
banking assets. To analyze the
relationship between return on
assets, the following explanatory
variables are included (Table 6)

As can be seen from the table,
two more factors have been
added to the variables analyzed in
previous models: the growth rate
of loans issued and the interest
rate on the interbank market,
which, in my opinion, also affect
return on assets in conditions of
macroeconomic instability.

The  pairwise  correlation
matrix based on the available
quarterly data confirms the
expected sign of the explanatory
variables (Table 7).

Based on the available data,
a regression was constructed to
explain the impact of the included
factors on the return on assets of
the banking sector (Table 8).

Tabauya 7 (Table 7)

PeHTa0e bHOCTh AKTHBOB OAHKOBCKOIO CEKTOPa — KO3((HIMEHThI KOPPeIsuu

Return on assets of the banking sector — correlation coefficients

ROA (0) 9 DER CREDGR | GDPGR INW IIR BSEI SPREAD

ROA 1.000000 0.219223 | -0.381555 | 0.602195 0.437133 0.111568 | -0.177895 | 0.401424 | -0.283222
OoP 0.219223 1.000000 | -0.161392 | 0.118949 0.309352 0.229411 | -0.491189 | 0.645844 | -0.681745
DER 0.381555 | -0.162392 | 1.000000 | -0.647995 | -0.144314 | -0.133898 | 0.303188 | -0.472806 | -0.056828
CREDGR | 0.602195 0.118949 | -0.657895 | 1.000000 0.159872 0.168417 | -0.208320 | 0.474693 | -0.029848
GDPGR 0.437133 0.309352 | -0.144314 | 0.159872 1.000000 0.436186 | -0.301422 | 0.306400 | -0.314224
INW 0.111568 0.229411 | -0.133898 | 0.168417 0.436186 1.000000 | -0.453361 | 0.629609 | -0.269190
IIR -0.177895 | -0.491189 | 0.303188 | -0.208320 | -0.301422 | -0.453361 1.000000 | -0.796874 | 0.566314
BSEI 0.401424 0.645844 | -0.472806 | 0.474693 0.306400 0.629609 | -0.796874 | 1.000000 | -0.598406

Hcmoynuk: CocTaBlIeHO aBTOPOM

Source: Compiled by the author
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Tabauua 8 (Table 8)

MOIleJ'lL 3aBUCUMOCTH JOXOAHOCTH AKTHBOB 0aHKOBCKOrO CEKTOpa OoT
MAaKpPO3IKOHOMHYECCKHX d)aKTOpOB

Model of dependence of the return on assets of the banking sector on
macroeconomic factors

Dependent Variable: ROA
Method: Least Squares
Date: 08/02/24 Time: 21:44
Sample (adjusted): 2012Q2 2023Q1
Included observations: 44 after adjustments
HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 3.0000)
Variable Coefficient Std. Error t-Statistic Prob.
C -3.022618 1.042682 -3.596224 0.0038
DER 0.096829 0.029863 3.306358 0.0063
CREDGR 0.054723 0.023536 2.391131 0.0326
L2GDPR 8.85E-15 3.04E-15 2.918230 0.0124
L1INW 0.015588 0.003308 6.562407 0.0000
L2INW 0.009890 0.003718 3.358738 0.0058
L211R -0.086258 0.032329 -2.727824 0.0175
BSEI 0.001677 0.001465 1.578815 0.0481
R-squared 0.798515 Mean dependent var 1.158859
Adjusted R-squared 0.682753 S.D. dependent var 0.669434
S.E. of regression 0.378189 Akaike info criterion 1.174603
Sum squared resid 1.991850 Schwarz criterion 1.618927
Log likelihood -4.496382 Hannan-Quinn criter. 1.286349
F-statistic 6.889465 Durbin-Watson stat 2.988161
Prob(F-statistic) 0.001838 |

Hemounuk: COCTaBIEHO aBTOPOM
Source: Compiled by the author
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Fig. 4. Oil prices and the US dollar exchange rate

Hcmounux: [13]
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ROA = -3.022 + 0.096829 *
* DER - 0.054723 *
* CREDGR + 8.85E -
- 15* L2GDPGR +
+ 0.015588 * LIINW +
+ 0.00989 * L2INW -
- 0.186258 * L2IIR +
+ 0.001677 * BSEI

Overall, the regression is also
significant since Prob(f-st) =
= (0.001838 < 0.01. The quality of
fit is characterized by a fairly high
level of R?,4; = 0.68.

During the construction, the
oil price (OP) turned out to be
insignificant, but the US dollar

exchange rate is significant at the
one percent level. As is known,
the dollar to manat exchange rate
directly depends on the situation
on the international oil market
(Fig. 4).

This confirms the crisis of
2015, when the price of oil fell
by 70% compared to the July
maximum and reached $40/barrel
by the end of 2015, as a result of
which the dollar exchange rate
over the same period increased
from 23.45 to 29.38 manat/dollar.
Thus, the price of oil affects the
exchange rate, which in turn
affects the financial position of
banks. The impact of exchange
rate dynamics can be ambiguous.
It all depends on what banks
have more on their balance
sheets — foreign currency claims
or foreign currency liabilities. If
requirements in foreign currency
exceed liabilities, then with the
growth of the dollar, banks will
receive additional income. If,
on the contrary, obligations are
greater than requirements, then
an increase in the exchange rate
in conditions of macroeconomic
instability will entail an increase
in costs and a decrease in profits.
In our case, a positive coefficient
in front of the dollar sign means
a direct dependence of return on
assets on the dollar exchange rate.

In 2015, the share of
foreign currency assets of the
banking sector in the context
of the weakening of the manat
(mainly in the 4th quarter)
increased from 23.1% to 32.3%.
The growth rate of foreign
exchange claims outpaced the
growth rate of foreign exchange
liabilities, which ultimately led
to a threefold increase in the net
foreign exchange position from
30.2 billion manats. in 2014 to
1077.4 billion manats in 2015.
As a result, the share of banks’
net income from operations
with  foreign currency and
foreign currency assets, taking
into account exchange rate
differences, in the total volume
of net income amounted to 8.2%
(2.4% in 2014), primarily due to
operations in the second half of
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2015. This allowed the banking
sector to some extent compensate
for the decline in income from
other types of activities. As we
emerged from the crisis in 2016,
against the backdrop of a gradual
strengthening of the manat in
the second half of the year, the
share of foreign currency assets
in the total assets of the banking
sector decreased to 27.6%, which
led to a decrease in the impact
of net foreign exchange earnings
in total profit as of 01/01/2017
to 7.5% (in 2015-13.1%). Thus,
the weakening of the manat in
the context of macroeconomic
instability has a positive impact,
allowing the banking sector to

increase income from foreign
currency transactions, which,
in turn, can to some extent

compensate for the reduction in
profits and return on assets.

One of the main indicators
characterizing economic
activity and the current state of
the economy is the dynamics
of GDP. During a period of
macroeconomic instability, there
is a decrease in the growth rate
of gross domestic product, since
a decrease in investment in fixed
assets, rising prices, internal and
external debt, a shortage of funds
for activities and an increase in
the cost of financing sources
leads to a reduction in production
volumes in the country.

Subsequently, as we mentioned
earlier, a decrease in aggregate
demand and an increase in
unemployment cause a decrease
in income for both enterprises and
the population. All this ultimately
leads to a deterioration in the
economic situation of borrowers,
a decrease in demand for loans
and, as a consequence, a decrease
in interest income of the banking
sector. In addition, in conditions
of instability, the population
tends to withdraw their deposits
from banks. As a result, banks
have increased costs for attracting
deposit sources to maintain
the liquidity of their activities,
increasing the bank’s costs for
financing raised funds. Taken
together, this leads to a decrease
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Fig. 5. Return on assets of the banking sector of Azerbaijan and GDP
dynamics

Hcmounux: [11], [13]
Source: [11], [13]

in profits and profitability of
banks.

Based on our model, the
GDP growth rate (L2ZGDPGR)
is significant with a lag of 2
quarters, which means that a
decrease in the GDP growth rate
has a negative effect not in the
same period, but after some time.
That is, the banking sector reacts
to a fall in GDP during a crisis
with some delay, since it takes
time for its decline to affect the
state of the population and their
expectations (Fig. 5).

The growth rate of loans
provided by the banking sector
(CREDGR) also turned out to
be a significant coefficient with
a positive sign. This is under-
standable, since an increase in
the amount of loans provided is,
as a rule, accompanied by an in-
crease in interest income, which
has a positive effect on the prof-
it of banks, and therefore on the
profitability of their assets. In
2015, the deterioration of general
economic conditions, a decrease
in income of the population and
enterprises, as well as a more
conservative approach to assess-
ing the risks and creditworthiness
of potential borrowers caused a
slowdown in the growth rate of
lending to both legal entities and
individuals. In 2015, the growth
rate of loans to non-financial or-
ganizations amounted to 34.3%

(in 2014 - 51.5%), to individu-
als - 35.2% (in 2014 - 51.8%).
Since loans are the main source
of income for Azerbaijani banks,
credit compression leads to a re-
duction in the growth rate of in-
terest income, which negatively
affects the return on assets. As
a result, the share of interest in-
come received during this period
decreased from 15.4% to 11.5%
of total income. Thus, we see that
a fall in credit supply from banks
in the context of a deteriorating
economic situation negatively af-
fects bank profits. The efficiency
of asset portfolio management
deteriorates significantly, which
leads to a decrease in ROA.

The outflow of capital from
the country (INW) has a negative
impact on the return on assets of
the banking sector, and, as in the
case of GDP dynamics, this shock
does not spread immediately, but
with some delay (Fig. 6).

As a rule, capital outflow is
observed during a crisis, when
risks in emerging markets begin to
grow, which leads to problems of
funding and maintaining liquidity
at a sufficient level in the banking
sector, and, consequently, to an
increase in the cost of financing
their activities and a decrease in
profitability.

The Baku Stock Exchange
index indicator is also significant
and has a positive sign, however,
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Fig. 7. Return on assets of the banking sector and the level of the interbank
interest rate

Hcemounuk: [12]
Source: [12]

the coefficient in front of it
0.00057 shows that the dynamics
of this indicator have little impact
on the return on assets of the
banking sector. This is explained
by the fact that banks are weakly
active in the stock market. The
share of securities in the banks’
portfolio is quite low; in addition,
the bulk of them are debt securities
with a low level of risk, and only
a small part consists of equity
securities. During the crisis,
there is a decline in stock prices,
which is reflected in the fall of
the index. That is, the dynamics

of the Baku Stock Exchange
index reflects the general trend
in the stock market. A decrease
in quotations leads to a fall in
the value of equity securities as
a result of negative revaluation
and banks incur expenses. For
example, during the development
of the crisis in the second half of
2015, the Baku Stock Exchange
index fell from its July maximum
of 1,788.66 to 657.21 points by
the end of the year. A sharp drop
in securities quotations during
the crisis and an increase in
negative revaluation led to losses

for banks on securities purchase
and sale transactions. The loss
amounted to 92.6 billion manat,
which is 3.1% of the net income
of the banking sector for 2015.
In 2014, which was favorable for
the Azerbaijani economy, when
the Baku Stock Exchange index
increased, income from this item
of banking activity was received,
the share of which was equal to
6.2% of the total net income of
the banking sector. Thus, we
see that a drop in the index in
conditions of macroeconomic
instability has a negative impact
on the return on assets of banks.

The work revealed that interest
rates in the interbank market
negatively affect the return on
assets of the banking sector. In
the context of the global crisis,
banks are faced with problems
of lack of liquidity to carry out
operations, while the source
of external financing abroad
becomes limited. This leads to
money becoming more expensive,
and the need for it from banks is
growing. As a result, the country
is experiencing an increase in
interest rates in the interbank
market, which is accompanied
by an increase in deposit rates,
which increases the interest costs
of banks, thereby negatively
affecting bank expenses and
reducing return on assets. The
model results are confirmed by

figure 7.

The econometric analysis
revealed that macroeconomic
shocks in the economy have

an impact on the stability and
condition of the banking sector.
The fall in the dollar exchange
rate has an ambiguous effect on
the stability of the banking sector,
on the one hand, increasing
the costs of creating reserves
for possible losses, and on the
other, increasing income as a
result of a positive revaluation of
investments in foreign currency.
Risks such as a sharp decline
in oil prices, capital outflow from
the country and a drop in GDP
negatively affect the activities
of banks through an increase in
reserves for possible losses and

Statistics and Economics 4 V. 21. Ne 2. 2024

45



DKoHOMUUECKAsE CMAMUCMUKA

return on assets. In other words,
risks in the economy increase
risks in the banking sector,
reducing banks’ income, their
activity and efficiency, as well as
increasing their costs of financing
and covering losses. In turn,
problems in the banking sector
in a deteriorating economic
environment further increase
the scale of the economic crisis,
since banks are one of the main
elements in the functioning of
the entire financial system of
the country. Moreover, it is
worth noting that the negative
effect of the export of capital
from the country and the fall in
GDP is reflected in banks and
does not appear in their reports
immediately, but after a certain
period of time. Identifying this
fact is very important, since it can
help banks formulate a strategy
that will somehow reduce the
impact of shocks and get out of
the current situation with the
minimum possible losses.

In the course of practical work,
two econometric models were
built that assessed the dependence
of the banking sector on the
dynamics of macroeconomic
factors.

Let us further assume that the
country’s economy is subject to a
series of shocks. And our task is
to see how this will affect changes
in the level of reserves for possible
losses and the return on assets of
the banking sector.

As an initial assumption for
the model for estimating reserves
for possible losses, let us assume
that the price of oil in the next
period will drop to $60 per barrel.
As a result, the manat exchange
rate will fall by 20% against the
dollar. The GDP growth rate will
decrease by 2.9%. The values
of the indicators that are taken
into account in the model taking
into account lags are taken from
the available data. Thus, the
initial conditions for analysis are
presented in Table 9.

We substitute these values into
the static and dynamic equations
for the dependence of reserves on
possible losses from macroeco-

Tabauua 9 (Table 9)

I/ICXOII]-[])IG JAHHbIC AJid aHAJIUu3a
Analysis background

Index Meaning
OP 60 dollar/barrel
DER 37,379 manat
GDPGR -2,8%
L2GDPGR 9,4598 billion manat
LIINW -9,5 billion dollar

HUcmounux: CocTaBIeHO aBTOPOM
Source: Compiled by the author

nomic factors. For the dynam-
ic option, it is necessary to take
into account the value of LLP in
the previous period, its value was
-0.0545%.

Static equation:

LLP = 2.847 - 0.007 * OP +
+ 0.006 * DER -
- 0.0168 * GDPGR -
- 0.035 * L2GDPGR -
- 0.008 * L1INW

Dynamic equation:

LLP = 2.658 + 0.494 *
* LLP1 - 0.005*OP +
+ 0.002 * DER - 0.024 *
* GDPGR - 0.028 * L2GDPGR -
- 0.007 * L1INW

During the substitution, the
following results were obtained.
Our assumptions are that the
above factors negatively affect
the level of credit risk, expressed
in the dynamics of reserves for
possible losses in the banking
sector. The fall in oil prices,
the rise in the dollar exchange
rate and the slowdown in GDP
growth under the given scenario
led to a significant increase in

the LLP indicator, which means
the need for banks to increase
reserves. This, in turn, can lead
to increased costs, a decrease in
bank profits, and, consequently,
threaten their financial stability.
It is important to emphasize
that in the case of the dynamic
model, which takes into account
the previous value of changes in
reserves, the final LLP indicator
was lower than in the static model:
2.3% and 2.6%, respectively. This
serves as further confirmation that
the size of reserves accumulated
in the previous period allows us
to slightly smooth out the impact
of macroeconomic shocks.

Next, using the resulting
model, we will evaluate how the
identified macroeconomic shocks
can affect the return on assets
of the banking sector. We also
outline the prerequisites necessary
for the analysis.

Suppose that in the next
period the dollar exchange rate
increases by 20%, the Baku Stock
Exchange index will fall by 20%
compared to the figures for the
Ist quarter of 2023.

Tabauua 10 (Table 10)

IIpeaBapuTenbHbie YCIOBHS IS AHAIM3A
Prerequisites for analysis

Index Meaning
DER 37,379 manat
Credgr 3,075%
L2GDPGR 9,469%

LIINW -9,5 billion dollar
L2INW -7,7 billion dollar
L2IIR 6,2%

BSEI 1008,85 b.p.

Hcmounuk: CocTaBieHO aBTOPOM
Source: Compiled by the author

46

Cmamucmuxka u ykonomurxa 4 T. 21. Ne 2. 2024



Economic statistics

As for the growth rate of the
loan portfolio, for the period
2012-2022. its average was
7.29%. The standard deviation
from the mean is 4.23%. Let us
estimate the increase in the risk of
credit compression at 1 standard
deviation.

We will take the remaining
values from previous quarterly
data, since in our model they
appear with a delay. The initial
values are presented in Table 10.

Next, we substitute the
values simulating the situation of
instability in the economy into
the resulting return on assets
equation.

ROA = -3.022 + 0.096829 *
* DER - 0.054723 * CREDGR +
+ 8.85E-15*L2GDPGR +
+ 0.015588*L1INW +
+ 0.01979*L2INW -
- 0.186258*L2IIR +
+ 0.001677*BSEI

As a result of substituting
values into the equation, we
received that if the forecast
scenario is implemented, the
profitability of the banking sector
in the next quarter could decrease
from 1.95% in the lst quarter of
2023 to 0.6%, which is a fairly
critical level for maintaining the
financial stability of the banking
sector. sectors.

Thus, our model confirmed
that an increase in risks in the
economy has a negative impact
on the stability of the banking
sector through a deterioration
in  indicators  characterizing
the current position of credit
institutions. This fact must
be taken into account when
developing policies to increase
the resilience of banks to systemic
risks in the economy in order
to increase the reliability of the
banking sector and reduce the
degree of vulnerability to external
shocks.

Based on the results obtained
during the research work, we will
summarize and formulate a num-
ber of conclusions regarding the
financial stability of the banking
sector in conditions of macroeco-
nomic instability.

First, we were able to explore
different perspectives on what is
meant by financial sustainability.
A key feature of the financial sta-
bility of the banking sector is the
ability to withstand internal and
external shocks, maintain a state
of equilibrium and ensure the
continuous implementation of its
main functions as a financial in-
termediary.

Secondly, it was shown that
the FSI (Financial stability in-
dicators) coefficient method de-
veloped by the IMF, as well as
stress testing models, are widely
used in many countries as meth-
ods for analyzing and assessing
the level of financial stability of
the banking system. In the pro-
cess of implementing banking
and macroprudential supervision,
the Bank of Azerbaijan also uses
these approaches to monitor the
condition of credit institutions
and develop measures to main-
tain their financial stability.

A comparative analysis of
FSIs showed that the basic ratios
calculated by the Bank of Azer-
baijan are almost completely con-
sistent with the list recommended
by the IMF. Some differences are
explained by the specifics of the
activity and functioning of the
Azerbaijani banking sector, for
example: a large share of loans in
bank assets and the weak activity
of banks in the stock market.

Stress tests conducted by the
Bank of Azerbaijan confirm that
the implementation of crisis sce-
narios in the economy has an
impact on the condition of cred-
it institutions. The impact of the
crisis is estimated in the amount
of potential capital losses of
banks and the likelihood of not
exceeding the minimum level of
capital adequacy standard N1 of
10%. The results of stress testing
in various years have shown that
the most significant is credit risk,
however, in general, the Azerbai-
jani banking system is quite sta-
ble and can overcome a moderate
crisis without significant losses.

In addition, the study exam-
ined not only how the Central
Bank of the Republic of Azer-

baijan analyzes and controls the
financial stability of the banking
sector, but also what measures it
takes in conditions of real mac-
roeconomic instability in order
to maintain stability and prevent
collapse in the banking system .
It was noted that a set of mea-
sures, such as expanding the pos-
sibilities for refinancing credit
institutions, guarantees from the
Bank of Azerbaijan, subordinated
loans, a deposit insurance system
and the financial recovery of eco-
nomically significant banks, eas-
ing requirements for the accrual
of reserves, really turned out to
be effective and were able to sup-
port banks in a crisis.

As part of the practical re-
search, we came to the conclu-
sion that not only bank capital,
but also reserves for possible
losses and return on assets of the
banking sector can act as an indi-
cator reflecting the negative im-
pact of macroeconomic shocks.

The results of the constructed
econometric models confirmed
our assumptions. The impact of
the crisis in the economy is mani-
fested in the banking sector in the
deterioration of the quality of the
loan portfolio, a decrease in in-
come and an increase in expens-
es, which in turn leads to a sharp
increase in reserves for possible
losses and a drop in the profit-
ability of the banking sector.

The country’s banking sys-
tem is vulnerable to GDP growth
rates, oil prices, capital flows, for-
eign exchange rate dynamics and
stock indices. These are the main
macroeconomic shocks that are
inherent to the economy. More-
over, some of them, such as cap-
ital outflow and the fall in GDP,
do not have an immediate impact
on banks, but after some time.
Awareness of this fact is useful for
developing measures to prevent
crisis trends in the banking sector
and strengthen the financial sta-
bility of the banking sector.

In conclusion, I would like to
present a number of possible rec-
ommendations that, in our opin-
ion, would reduce the vulnerabil-
ity of the banking sector to the
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impact of macroeconomic shocks
in the economy, and thereby in-
crease its stability.

One of the measures is to in-
crease the capitalization of banks.
Banks should continue to in-
crease the amount of their own
capital, since the results of stress
testing show that the implemen-
tation of crisis scenarios can lead
to significant losses of banks’ own
funds. During a crisis, the risk-
iness of assets increases signifi-
cantly, the profit of credit institu-
tions decreases, which is reflected
in a reduction in the capital ade-
quacy ratio. In order to prevent
the standard from falling below
the minimum acceptable lev-
el, it is necessary to increase the
amount of own funds, which will
compensate for possible losses. In
addition, it is worth adding that
capital growth should be carried
out primarily through first-tier
capital, which is of a higher qual-
ity and enhances the reliability
and stability of the banking sec-
tor. During a crisis in the econo-
my, a certain reserve of capital at
credit institutions will ensure that
banks are able to cope primarily
with emerging risks on their own
and will reduce the burden on the
state in providing assistance to
systemically important banks to
maintain their stability.

The work confirmed that the
most characteristic for the Azer-
baijani banking sector is credit
risk, which during the crisis is
expressed in a sharp increase in
reserves for possible losses, which
negatively affects the condition of
credit institutions. In these con-

NurepaTtypa

ditions, in order to smooth out
this effect, it is necessary, in our
opinion, to develop and imple-
ment a countercyclical reserve
mechanism, in which dynamic
reserves occupy a key place. The
main point is that dynamic re-
serves take into account not only
actual current losses, as is hap-
pening now, but also expected
ones. As is known, during eco-
nomic recovery, banks under-
estimate risks and increase the
growth rate of the loan portfolio,
without accruing practically any
reserves. However, during a cri-
sis, bank incomes are significantly
reduced, the quality of the loan
portfolio deteriorates, and banks
are forced to rapidly build up re-
serves for possible losses, which
further increases the size of bank
losses. As a result, the current re-
serve mechanism further aggra-
vates the financial instability of
the banking sector, rather than
helping to overcome it.

Dynamic reserves will help
cope with this problem, since
they should be accrued by cred-
it institutions not at the time of
crisis, but during a credit boom,
when there is an excess of funds,
thereby providing themselves with
a kind of “buffer” that can reduce
the size of potential losses in con-
ditions of macroeconomic insta-
bility. The credit risk of banks
during a crisis will be covered by
reserves formed during the eco-
nomic recovery, and banks will
not need to “freeze part of the
funds” when they need them
most. Thus, this reservation will
ensure smoother fluctuations in

the financial results of banks,
which are exposed to changing
reserves and will help strengthen
the financial stability of the bank-
ing sector.

In addition, given the sen-
sitivity of the banking sector to
the dynamics of capital flows,
the Central Bank of the Repub-
lic of Azerbaijan needs to solve
the problem of reducing banks’
dependence on external sourc-
es of funding. Measures must be
developed that will make it more
accessible and efficient to raise
funds in the domestic market
through improving refinancing
instruments and increasing the
activity of the interbank lending
market, which will reduce the
likelihood of a threat of liquidity
shortage in cases of crisis spread.

As part of the increased vola-
tility of the manat exchange rate,
in order to maintain the financial
stability of the banking sector, it
is necessary to exercise control
over the size of the open foreign
exchange position of banks, in-
troduce a number of restrictions
on the provision of loans in for-
eign currency to persons receiving
income in manat, and strengthen
reserve requirements for obliga-
tions in foreign currency.

Thus, monitoring the current
state of the banking sector, ana-
lyzing potential risks, developing
and implementing tools of the
Central Bank of the Republic of
Azerbaijan makes it possible to
strengthen the financial stability
of the banking sector and reduce
the risks generated in the econo-
my as a result of the crisis.
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