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STRESS RESISTANCE OF COMMERCIAL BANKS
IN TURKEY AND KAZAKHSTAN

The stress resistance of banks is important for the entire financial system of the country, since the
banking sector is the most important segment of the economy. Banks accumulate free resources and
ensure the movement of money for the needs of the economy.

Stress testing is one of the methods for assessing the stability of banks to various stressful situations
in the financial market.

In the economic literature, this aspect has been given enough attention, but to a greater extent with
respect to certain types of risks. Studies have approached the issue of assessing the stress resistance of
banks in different ways. Some considered the problem through the prism of assessing the probability of
bankruptcy, others used an assessment of the dependence of banks’ profitability on various factors. Most
of the authors used regression, cluster, discriminant analysis and various stress testing methods.

In this study, both classical methods are used — collection, synthesis, analysis, generalization, pro-
cessing and visualization of data — and methods of stress testing and scenario modeling. Data collection
was carried out on the basis of data from the Bloomberg information database for banks in Turkey and
Kazakhstan. Unfortunately, not all commercial banks in Turkey and Kazakhstan managed to collect data
for 2020-2022. At the same time, this article uses a scenario stress testing method based on the Bloom-
berg method.

The analysis made it possible to determine that Turkish banks are more sensitive to crises, especially
for such banks as Turkiye Sinai Kalkinma Bankasi and Sekerbank Turk AS, for which the values are always
significantly higher than the median. Banks of Kazakhstan are more resistant to crises and less responsive
to market changes, except for Kaspi.KZ JSC, whose performance is close to that of Turkish banks.

Key words: Stress testing, banking, stress resistance, Bloomberg method, forecasting.
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Typkus men Ka3zakcTaHHbIH, KOMMEPLMSAAbIK GaHKTepiHiH,
cTpeccke TO3IMAAIri

baHKTepAiH CTpeccke TO3IMAIAITIH 3epTTey eAAiH BYKIA Kap>Kbl >KYMECH YILiH MaHbI3AbI, OMTKEHI
6aHK CeKTOpbl 3KOHOMMKAHbIH MaHbI3Abl CerMeHTi G0AbIN TabbiAaabl. CTpecc-TecTiney GaHKTEPAIH
Kap>Kbl HapbIFbIHAAFbI OPTYPAI CTPECCTIK KaFAaAapra TO3IMAIAITIH GaraAay aAicTepiHiH Gipi GOAbIM
TabblAAADI.

3epTTeyaiH Herisri makcatbl-bAymbepr Aamy cueHapuiiAepiHe KaTbICTbl OAAPAbIH CTpecc-
TECTIAEYIH >KYPri3y apKblAbl BAHKTEPAIH CTPECCKE TO3IMAIAITIHE CaAbICTbIPMaAbI TaAAQY XKYPri3y.

3epTTeyAiH FbIAbIMKM KOHE MPaAKTMKAAbIK, MaHbi3bl 6ap. FbIAbIMM TYpFblAQH aAFaHAQ, CTpecc-
TecTineyai 6aranay npu3machbl  apkbiAbl  GAHKTEPAIH CTpPeccke Te3IMAIAIriH - 6arasay  ToCiAi
KapacTblpbIAFaH. [pakTUKaAbIK, 6aFbITTa MaHbI3AbIAbIFbI Typkuns MeH Kasakcran 6aHKTepiHiH 9AeMAIK
3KOHOMMKaAAFbl TYPAI Kyi3eAicTepre TypakTbIAbIFbIH CAAbICTbIPYAQ KOPIiHIC TanThbl.

byA 3epTTeyAe >KYKTEMEHI TeCTiAey >KOHe CLEeHapUMAIK MOAEAbAEY SAICTEPI KOAAAHBIAAABI.
AepexTepai >kuHay Typkus >xkere KasakcrtaH 6aHkTepi 6oibiHwa Bloomberg aknapattbik, 6a3acbitbiH,
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AEpeKTepi HerisiHAe >Kysere acblpbiAAbl. OKiHilke opar, Typkms meH KasakcTaHHbiH OapAblk,
KOMMepPUMSABIK, 6aHkTepi 2020-2022 >KbiAAapAaFbl AEPEKTEPAT >KMHAM aAMAAbI.

Taaaay Typik 6aHKTepiHiH AaFAapbiCTapFa Ce3iMTaA ekeHiH aHbikTaabl. KasakcTtan 6aHkTepi AK-Hbl
KOCMaraHAQ, AaFAAPbICTapFa HEFYPAbIM TO3IMAI XX8He HApbIKTbIK, ©3repicTtepre OHLIA Ce3iMTaA emec
«Kaspi.KZ», oHbIH KepceTKilTepi Typik 6aHKTEPiHIH KepceTKilTepiHe XKaKbIH.

3epTrey 6GaHKTEPAIH OAEMAIK CTPECCTIK >KaFAaiAapra TO3IMAIAINIH OpTYPAI eAaepAiH 6aHk
>KYMEAepiHiH CTPeccKe Te3IMAIAIK AEHreniH CaAbICTbIpYFa MYMKIHAIK 6GepeTiH CLIEHAPUIMAIK MOAEGAbAEY
apKbIAbl OaFarayFa 60AAAbI AETeH KOPbITbIHAbI XKacayFa MyMKIHAIK 6epeai.

Typkusi MeH KaszakcTaH OaHKTEpiH CaAbICTbIPY KeMiHHeH TWICTi eAAiH 6aHK CeKTOPbIHbIH,
TYPaKTbIAbIFbIH apTTbIPyFa 8cep eTeTiH (hakTopAapAbl aHbIKTayFa MyMKIHAIK 6epeai.

Ty#in ce3aep: cTpecc Tectiney, 6aHKMHI, CTpeccke Te3iMaiaik, Bloomberg, 6oaxay.
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CTpeccoycToiuMBOCTb KOMMepPYeCkMX 6aHKOB
Typuuu n KazaxcraHa

MccaepoBaHme CTPECCOYCTOVIHMBOCTM 6aHKOB Ba)kHa AAS BCen CbVIHaHCOBOl;I CUCTEMDbI CTpPaHbI,
Tak Kak OaHKOBCKWI CEeKTOp SBASETCA Ba>KHEMLLUMM CErMEeHTOM 3KOHOMMKMU. CTpECC—TeCTleOBaHMe
ABASETCAa OAHVM N3 MEeTOAOB OLEHKHN YCTOVI‘—IVIBOCTM 6aHKOB K Pa3ANYHbIM CTPECCOBbIM CUTYaUNAM Ha

(b1MHAHCOBOM pbIHKe.

OcHoBHas LUeAb MCCAEAOBaHMA 3aKAIOYAETCA B MPOBEAEHNN CPABHUTEAbHOI0 aHaAM3a CTpecCoy-
CTOMUMBOCTM GAHKOB NOCPeACTBOM MPOBEAEHNA UX CTPEeCC-TeCTMPOBaHMA B OTHOLIEHMN CUueHapureB

paszsutus no baymbepr.

MccaepoBaHMEe MMeeT KaK HayuHylo, Tak M MpPaKTUYeCcKylo 3HAYMMOCTb. B HayuyHOM naaHe
PacCMOTPEH TOAXOA K OLIEHKE CTPeCcCOyCTOMUMBOCTM 6GaHKOB 4epe3 Mpu3My OLEHKM CTpecc
TeCTUpoBaHMd. B mpakTMyeckom HamnpaBAEHMM 3HAYMMOCTb OTPA’KeHa B CPABHEHWM YCTOMYMBOCTM
6arkoB Typumm n KasaxcraHa K pasAMyHbIM CTPECCaM B MUPOBOI SKOHOMMKE.

B AQHHOM MCCAEAOBaHMM MCMOABb3YIOTCS METOAbl HAarpy304YHOro TECTUMPOBAHMS U CLLEHAapPHOro
MoAeArpoBaHusi. CO0P AaHHbIX OCYLLECTBASIACS Ha OCHOBE AaHHbIX MH(OPMaLIMOHHOM 6a3bl Bloom-
berg no 6ankam Typumm n Kasaxcrana. K co’kaneHuio, He BCeM KOMMepYeckum OaHkam Typuum u
KasaxcraHa yaaaocb cobpatb pAaHHble 32 2020-2022 roabl.

AHaAM3 MO3BOAMA OMPEAEAUTb, UTO Typeukue GaHkM 6oAee YyBCTBUTEAbHbI K Kpr3ncam. baHku
KasaxcraHa 6oAee yCTOMUMBBI K KPU3MCaM M MeHEee YyBCTBUTEAbHbI K PbIHOYHbIM M3MEHEHUSIM, 3a
nckaouernem AO «Kaspi.KZ», nokasateam KOTOporo 6AM3KM K MokKasaTeAsM TypeLknx 6aHKOB.

MccaepoBaHMe MO3BOASIET CAEAATb BbIBOAbI O TOM, YTO YCTOMYMBOCTb 6GaHKOB K MMWPOBbIM
CTPECCOBbIM CUTYALMSIM MOXKET BbITb OLIEHEHA MOMOLLbIO CLIEHAPHOTO MOAEAMPOBAHMS, YTO MO3BOASIET
CpaBHMBATb YPOBEHb CTPECCOYCTONUMBOCTM BAHKOBCKMX CUCTEM PA3AMYHbIX CTPaH.

[NpoBeaeHHOe cpaBHeHue OaHkoB Typumm u KasaxcraHa MO3BOAMT B MOCAEAYIOLEM BbISIBUTb
hakTOpbI, BAUSIOLLME HA MOBbILLEHNE YCTONYMBOCTM OAHKOBCKOIO CEKTOPa COOTBETCTBYIOLLEN CTPaHbI.

KAroueBbie CAOBa: CTpecc-TeCTnMpoBaHue,
NMPOrH03mMpoBaHMe.
Introduction

The banking sector is a key link in the finan-
cial system. Consequently, the effectiveness of
the activities and stress resistance of banks de-
termines the level of development of the finan-
cial market and the economy as a whole. Since
banks fully service the entire money circulation
of the country and serve as liquidity providers,
they are subject to many risks, both systemic and
non-market. In particular, banks face interest rate,
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market, credit, currency off-balance sheet risks, li-
quidity risks, technological and operational risks,
country risks, and many others. At the same time,
to increase revenues, banks increase their risks.
Given the strong linkage to the macroeconomy,
banks are easily exposed to any major shocks
and crises in the economy and financial system.
Moreover, given the role of banks in the finan-
cial system, they are subject to regulation. State
regulatory authorities require the implementation
of relevant regulatory indicators to cover the risks
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arising from the implementation of various bank
operations.

The stress resistance of banks is important for
the entire financial system of the country since the
banking sector is the most important segment of the
economy. Banks accumulate free resources and en-
sure the movement of money for the needs of the
economy.

Stress testing is one of the methods for assessing
the stability of banks in various stressful situations
in the financial market.

In the economic literature, this aspect has been
given enough attention, but to a greater extent
concerning certain types of risks. Studies have ap-
proached the issue of assessing the stress resistance
of banks in different ways. Some considered the
problem through the prism of assessing the prob-
ability of bankruptcy; others used an assessment of
the dependence of banks’ profitability on various
factors. Most of the authors used regression, clus-
ter, discriminant analysis, and various stress testing
methods.

In this study, both classical methods are used
— collection, synthesis, analysis, generalization,
processing, and visualization of data — and meth-
ods of stress testing and scenario modeling. Data
collection was carried out based on data from the
Bloomberg information database for banks in Tur-
key and Kazakhstan. Unfortunately, not all com-
mercial banks in Turkey and Kazakhstan managed
to collect data for 2020-2022. At the same time,
this article uses a scenario stress testing method
based on the Bloomberg method. The data is simi-
larly taken to Bloomberg for 11 banks in Turkey
and 5 banks in Kazakhstan. The choice was made
for the largest banks in Turkey and Kazakhstan in
terms of capitalization and due to the availability
of data for stress testing.

The stress resistance of banks, therefore, plays a
significant role in determining the level of develop-
ment of the banking system as a whole. This factor
can be assessed by various methods, from econo-
metric to statistical forecasting.

It should be noted that banks are not compared
with each other in terms of stress testing, but a
comparison is made of how stress-resistant banks
of countries are in general with the corresponding
stress scenarios. Therefore, comparing banks with
each other as such is inappropriate in this case. The
authors conclude the possibility of using Bloomberg
scenario modeling to assess the level of stress re-
sistance of banks in countries as a whole, and not
among themselves.

Literature review

Much attention has been paid to this aspect in the
economic literature. Studies have approached the is-
sue of assessing the stress resistance of banks in dif-
ferent ways. Some considered the problem through
the prism of assessing the probability of bankruptcy,
others used an assessment of the dependence of
banks’ profitability on various factors. Most of the
authors used regression, cluster, discriminant analy-
sis, and various stress testing methods. In particular,
Boyacioglu, Kara, and Baykan considered simulta-
neously the methods of logistic regression, k-means
cluster analysis, support vector machine (SVM), and
neural network (NN) to estimate the probability of
Turkish bank failures (21 bankrupt banks, 44 active
banks) for 1997-2003 (Boyacioglu, M.A., 2009).
Thus, the authors showed the possibility of predict-
ing the default of banks, and therefore their stress
resistance to external conditions. At the same time,
the methods used by them showed 91% accuracy in
the results.

Similar methods were used by Ecer and Erdogan
in 2013 to assess how likely banks are to become
bankrupt under the influence of external and internal
factors (Ecer, F.2013, Erdogan, Birsen Eygi. 2013).
Also, Mayes and Stremmel (2012) used discriminant
analysis to predict the default probabilities of 16,188
US banks from 1992 to 2012. Iturriaga and Sanz
(2016) and Cleary and Hebb (2019) also used NN
and SVM analysis of bank stress testing.

Since the global financial crisis and pandemic,
central banks around the world have increasingly
focused on stress testing banks to assess their ability
to withstand shocks. At the same time, stress testing
began to be considered as one of the methods for
assessing the probability of default of banks and
risks. Indeed, the risks, default, and stress resistance
of banks should be considered in a single context
as a whole, since, for example, risks provoke the
likelihood of bankruptcy, which in turn indicates the
ability of the bank to withstand stresses and shocks
in the financial market and the economy as a whole.
Stress testing is seen as a modeling technique and
crisis management tool used by banks, supervisors,
and central banks to ensure financial stability. Stress
testing is neither an independent tool nor an early
warning mechanism, but it is indispensable in
macroeconomic tools as an additional method of
analysis, for example, to VaR (Taskinsoy, 2019).

However, some scientific studies show
that despite the use of advanced statistical and
computational methods that reflect the stress
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resistance of banks, given the complex nature of
banking, the ability of statistical methods to predict
bank failures is limited (Liu, Li Xian, 2021). And
the models based on machine learning that are
becoming more popular and convenient (Periklis
Gogas, 2018).

In recent years, network financial models have
been increasingly used for stress testing and the
financial stability of banks. In particular, Battiston
et al. considered turning points in the financial
system, such as contagion, feedback, resilience, etc.,
as elements of models that improve the monitoring
and management of highly interconnected economic
and financial systems, allowing foreseeing possible
crises and managing them S. Battiston (2016), and
also considered network modeling as a basic model,
including for stress testing (Stefano Battiston, 2018).
Going forward, the authors explored for the first
time the relationship between climate policy shocks
and market conditions, as well as the operational
framework for climate stress testing from this
perspective. To this end, they combined the climate
stress test system with the NEVA network financial
asset assessment system, which made it possible to
obtain certain analytical results on the relationship
between climate change risk, climate policy shocks,
and market conditions (Barucca, 2020).

J. Cetina et al. performed a comprehensive
stress test analysis (CCAR) using the credit default
swap (CDS) markets for six American bank holding
companies(BHC)—Bankof AmericaCorp., Citigroup
Inc., Goldman Sachs Group, Inc., JP Morgan Chase
& Co., Morgan Stanley, and Wells Fargo & Co. to
assess the stress resistance of these bank holdings to
global market shocks. They combined information
from the Depository and Clearing Corporations
(DTCC) with Federal Reserve stress scenarios
depending on various factors, including the
influence of the bank’s counterparties. The authors
emphasize that the concentration of counterparty
risks in the US banking system increased between
2013 and 2015, reflecting the importance of stress
testing effects (Jill Cetina, 2018).

The study by Alan Roncoroni et al. is also
related to the directions of stress testing, which has
become one of the main tools of financial authorities
to assess the resilience of the financial system to
scenarios with low frequency but high returns, as
well as to make macroprudential policy decisions
(Alan Roncoroni, 2021).

A study by Marcia Millon et al. showed that
banks that conduct stress testing increase capital
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adequacy ratios, reduce dividends, and can manage
financial performance and invest in political
spending significantly more than banks that do not
conduct stress tests (Marcia Millon Cornett, 2020)

Many authors use the stress testing technique to
assess various categories of bank risks. In particular,
E. G. Tolkacheva’s (2019) work suggests scenario
analysis options for determining the bank’s possible
losses in the process of managing credit and interest
rate risks, as well as liquidity risk. Stress testing
made it possible to assess the bank’s resistance
to the impact of adverse, but possible events and
conditions, as well as to anticipate negative scenarios
for the development of the external environment and
minimize its impact (Tolkacheva, Ye.G, 2019).

Similarly, the application of stress testing
scenario analysis to credit risk modeling is well
represented in the economic literature. In particular,
Louzis D.P. et al. analyzed the influence of various
factors on non-performing loans (NPLs) in the Greek
banking sector and the stress resistance of banks to
the influence of macroeconomic variables (GDP,
unemployment, interest rates, public debt) and the
quality of bank loan management (Louzis D.P.,
2012). The article by Vazquez F. et al. considers
a macro model of credit risk stress testing for the
banking sector based on scenario analysis. The
results showed that banks that are more exposed to
highly procyclical types of credit and sectors of the
economy are more prone to a sharp deterioration in
the quality of their loan portfolios during periods of
economic downturns (Vazquez F., 2012).

Stress scenarios are a key aspect when
conducting stress testing using the scenario analysis
method since the final results of the stress test largely
depend on the stress scenario (in addition to the
methodology). Therefore, the development of stress
scenarios has received great attention both from
the scientific community and from the supervisory
authorities that implement stress testing (Bidzhoyan
D.S., 2019).

Thus, stress testing methods are used quite widely
and mainly for risk assessment or macroprudential
regulation of banks. At the same time, stress testing
directly reflects the degree of resilience of banks to
various kinds of crises that are possible in the global
economy.

Materials and methods

In this study, both classical methods are used
— collection, synthesis, analysis, generalization,
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processing and visualization of data — and methods
of stress testing and scenario modeling. Data
collection was carried out on the basis of data from
the Bloomberg information database for banks
in Turkey and Kazakhstan. Unfortunately, not
all commercial banks in Turkey and Kazakhstan
managed to collect data for 2020-2022.

Stress testing is considered as a distribution of
risk parameters in a modulated scenario. Since stress
testing, for example, unlike the Value at risk (VaR)
methods, does not involve an assessment of the
likelihood of changes in risk factors, it is necessary to
choose realistic scenarios based on probable events.
Provisions for the number of losses received with
the help of stress tests are also not assumed, since the
probability of the selected scenario occurring within
the framework of this method is not calculated.

We have used a multifactorial method of stress
testing, which involves monitoring an object when
several factors change at once.

The principle of the analysis is to track the
behavior of the total income of a hypothetical
portfolio of the banks under consideration in the
event of appropriate stress scenarios.

Accordingly, the total return of the hypothetical
portfolio under the stress test can be written as:

y t+1 = B( X fstress)’

raey,,, — return value of a hypothetical portfolio

X pee — these are the risk factor values from
£, ..(x)), and the distribution of returns as g (y,,,)-

Stress testing scenarios are based on historical
data, that is, on real events that have happened in the
past. It is assumed that the risk factors will change
in the same way as it happened in the past. Stress
testing scenarios are not forecasts and are used to
assess the stability of banks in extreme conditions
(stress situations).

To accurately apply the Bloomberg methodol-
ogy, the calculations were carried out in the Bloom-
berg terminal itself, which made it possible to use
data with an accuracy of up to thousandths and tak-
ing into account the availability of relevant data.

Since the methodology allows using scenario
modeling to test banks with respect to their resis-
tance to various stress scenarios, designated in the
world economy as crises, the following research hy-
pothesis can be defined.

H1: The application of scenario modeling to
the assessment of banks in Turkey and Kazakhstan

will allow us to assess how resilient a particular
bank is in relation to crises. Consequently, the
analysis will determine the level of stress resis-
tance of banks.

If this method allows us to assess the stress
resistance of banks, then perhaps a comparative
analysis in the future will reveal the factors that
have a direct impact on the level of resistance of
banks in a given country to crises in the financial
sector.

The study will be carried out in several stages.
At the first stage, the data necessary for the appli-
cation of scenario modeling were collected. At the
second stage, stress scenarios were identified for the
analysis of banks. At the third stage, through the ap-
plication of the stress testing methodology, an as-
sessment was made of the stability of banks to the
indicated stress situations.

Results and discussion

As mentioned earlier, 11 banks in Turkey and 5
banks in Kazakhstan were selected. The banks were
selected in terms of the largest in terms of capitaliza-
tion, as well as taking into account the availability of
data for calculations.

The calculations were made directly at the
Bloomberg terminal.

This model considers the following scenarios
presented in Bloomberg:

1. Equity Markets Rebound Great Recession in
2009

2.Greece Financial Crisis — 2015
. Libya Oil Shock — Feb 2011
. Russian Financial Crisis — 2008
. Oil prices Drop — May 2010
. Japan Earthquake in March 2011
. Debt Ceiling Crisis & Downgrade in 2011
. Equities are down 10%

. EUR up 10% vs. USD

10 Lehman Default — 2008

11. EUR down 10% vs. USD

12. Equities up 10%

The influence of the considered stress scenarios
on total income in terms of absolute value, share in
the total portfolio income and stressed market value
will also allow us to assess the stress resistance of
the banks themselves to the occurrence of certain
crises in the economy.

11 banks in Turkey and 5 banks in Kazakhstan
were selected for the study.

O 03N N W
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Table 1 — Stress testing scenarios for banks

Bank name Country P/E EPS T12M
QNB Finansbank AS Turkey 14,42 3,81
Turkiye Is Bankasi AS Turkey 2,92 4,44
Turkiye Garanti Bankasi Turkey 2,98 10,13
Akbank TAS Turkey 2,37 8,27
Yapi ve Kredi Bankasi AS Turkey 2,57 4,60
Haci Omer Sabanci Holding AS Turkey 2,76 15,88
Turkiye Vakiflar Bankasi TAO Turkey 4,03 2,98
Turkiye Sinai Kalkinma Bankasi Turkey 4,25 1,05
Albaraka Turk Katilim Bankasi Turkey 5,78 0,59
ICBC Turkey Bank AS Turkey 6,81 1,47
Sekerbank Turk AS Turkey 3,91 0,79
Bank CenterCredit JSC Kazakhstan 1,0 635,35
First Heartland Jusan Bank JSC Kazakhstan 3,44 400,66
ForteBank JSC Kazakhstan 443 1,02
Halyk Savings Bank of Kazakhstan Kazakhstan 2,55 50,88
Kaspi.KZ JSC Kazakhstan 11,89 2,77
Note: Compiled by the authors based on Bloomberg data

So, the analysis showed the following results of
the scenarios of banks in Turkey and Kazakhstan.
The columns reflected in the diagrams illustrate the
degree of stress resistance of the respective bank
concerning the situations according to the specified
stress scenarios. The higher the volatility of the re-
ceived data, gives the less stress-resistant the bank.
Sharp changes in indicators in the direction of plus
or minus demonstrate a strong connection between
the bank’s shares and the market (Figure 1).

The results obtained also reflect the degree
of response to the respective scenario. As can be
seen from Figure 1, with the exception of the first
scenario (Equity Markets Rebound Great Recession
in 2009), Turkish banks react almost identically to
the occurrence of stressful situations in the financial
market. At the same time, such banks as Turkiye
Sinai Kalkinma Bankasi and Sekerbank Turk AS are
the most stress-resistant banks, since their reactions
to the occurrence of scenario situations are the most
violent.

Therefore, if the shares of these banks are
included in the portfolio, if a situation occurs on the
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market similar to the recovery after the largest fall in
the stock markets in the entire history of the exchange
trading of the “Great Recession” of 2007-2009, if
the share of total income in % of the market value
according to Turkiye Sinai Kalkinma Bankasi will
be 142.34%, and Sekerbank Turk AS — 128.75%.
Yapi ve Kredi Bankasi AS has the lowest reaction —
80.04%. The Great Recession was characterized by
an increase in the number of delinquent mortgages
in the United States, which led to an increase in
floating interest rates, more than 50 banks declared
bankruptcy, stock prices fell by 45-50%, and stock
indices collapsed by 30-60%.

As for the banks of Kazakhstan, it can be noted
that the most volatile reaction is observed in Halyk
Savings Bank of Kazakhstan and ForteBank JSC,
whose share of total income in % of the market value
in the case of the first scenario was 84.88% and
63.85%, respectively. Compared to Turkish banks,
the reaction of Kazakhstani banks is not significant
and even lower than the performance of all other
Turkish banks to the Equity Markets Rebound of the
Great Recession in the 2009 scenario.
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Figure 1 — Stress testing scenarios for banks in Turkey and Kazakhstan,
the share of total income in % of market value
Note: based on Bloomberg data
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The reaction to the following two scenarios
of Greece Financial Crisis — 2015 and Libya Oil
Shock — Feb 2011 among Turkish banks is almost
unanimous — the indicators of the share of total
income in % of the market value are in the range
of -3.69% to -6.76%. That is, Turkish banks will
react negatively to the occurrence of situations
in the financial market similar to the scenario of
Greece Financial Crisis — 2015. At the same time,
the highest reaction is again from Sekerbank Turk
AS — minus 6.76%.

As you know, in 2015 Greece defaulted on its
debt. She missed a payment of 1.6 billion euros to
the International Monetary Fund (IMF). The Great
Recession weakened Greece’s already paltry tax
revenue, leading to a widening deficit. In 2010, US
financial rating agencies assigned Greek bonds a
“junk” rating. As capital began to dry up, Greece
faced a liquidity crunch, forcing the government to
seek bailout funds, which they ended up receiving
on harsh terms.

The austerity measures have led to a humanitarian
crisis: the number of homeless people has increased,
the number of suicides has reached a record level,
and the health of the population has deteriorated
significantly. The country’s unemployment rate
rose from a record high of 28% in 2014 to 13.2% in
2021. GDP was negative.

Description of the following scenario. By
2011, oil production in Libya was 1.5 million
barrels per day. Of these, 1.26 million barrels
were exported, mainly to Italy, Spain, Greece and
Latin American countries. Oil refining capacity
reached 348 thousand barrels. per day. During the
civil war (2011) and foreign military intervention,
direct damage from military operations was caused
mainly to oil refineries and port facilities in the area
of Raslanuf — Marsa el Brega. The country’s oil
industry was negatively affected by the departure
of foreign specialists, violations of the rules for the
technical operation of oil facilities, untimely repairs
and lack of spare parts. As a result, oil production fell
by a third from pre-crisis levels and oil production
continued to decline (Yevseyev V.V, 2020).

An interesting fact is that Turkish banks react
to the Libya Oil Shock — Feb 2011 scenario in the
same way as they did to the Greece Financial Crisis
— 2015 scenario. 95%, that is, similarly negative.
Banks Turkiye Is Bankasi AS showed the greatest
reaction — minus 6.95% and Sekerbank Turk AS —
minus 6.87%.

As for the banks of Kazakhstan, it is interesting
that, apart from Kaspi.KZ JSC, other banks react
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positively to scenarios 2 and 3. The share of total
income in % of the market value when shares
of these banks are included in the hypothetical
portfolio will be: for Bank CenterCredit JSC — 5,
74%, ForteBank JSC — 1.1%, Halyk Savings Bank
of Kazakhstan — 0.08% and only Kaspi.KZ JSC —
minus 6.38%. The reaction of Kazakh banks to the
Libya Oil Shock — Feb 2011 scenario is similar:
Bank CenterCredit JSC — 0.73%, ForteBank JSC —
0.63%, Halyk Savings Bank of Kazakhstan — 0.08%
and only Kaspi.KZ JSC — minus 3 .63%.

Similarly, the banks of Turkey and Kazakhstan
react to scenario 4 — Russian Financial Crisis —2008
—negatively. The Great Recession in Russia was the
2008-2009 crisis in the Russian financial markets,
as well as an economic downturn exacerbated by
political fears after the war with Georgia and a sharp
drop in the price of Urals heavy oil, which lost more
than 70% of its value from a record high of 147 US
dollars. At the end of 2008, during the beginning
of the crisis, Russian markets plummeted, and the
value of Russian shares was more than 1 trillion US
dollars. From July 2008 to January 2009, Russia’s
international reserves fell by 210 billion US dollars
as the central bank adopted a gradual devaluation
policy to combat the sharp depreciation of the ruble.
The ruble has weakened by 35% against the dollar
since the beginning of the crisis in August to January
2009 (International Monetary Fund Retrieved,
2010).

Again, the strongest reaction observed in the
banks Turkiye Sinai Kalkinma Bankasi will be
minus 73.66%, and in Sekerbank Turk AS — minus
73.11% of the share of total income in percent of
the market value. For Kazakh banks, the highest
volatility is characteristic of Kaspi.KZ JSC — minus
70.98%. For other banks under consideration, Bank
CenterCredit JSC — minus 55.63%, ForteBank JSC —
minus 58.13%, Halyk Savings Bank of Kazakhstan
— minus 59.64%. That is, it can be noted that the
bank Kaspi.KZ JSC behaves in the same way as
Turkish banks. Other banks in Kazakhstan are less
responsive to crises.

In the next scenario (Oil prices Drop — May
2010), banks in Turkey and Kazakhstan react almost
identically. This scenario was characterized by the
following. In 2010, crude oil prices fell below 100
US dollars a barrel for the first time in nearly two
months, reflecting growing investor fears that a US
recession could dampen oil demand. The price of
West Texas Intermediate oil fell by as much as 10%,
Brent oil fell by more than 10%. Wholesale gas
futures also fell, down nearly 10% on the day at the
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close, or 36 cents a gallon. Growing concerns about
the likelihood of a recession were the main reason
for the latest sell-off in oil and gasoline futures (Oil
drops below, 2022).

It can be noted that Turkish banks show lower
values, especially Turkiye Sinai Kalkinma Bankasi
will be minus 25.96%, and for Sekerbank Turk
AS — minus 26.65% of the share of total income in
percent of the market value. Among the banks of
Kazakhstan, Kaspi.KZ JSC stood out again — minus
20.0%.

But on Japan Earthquake in Mar 2011, the banks
of Turkey and Kazakhstan react in oppositely. If the
banks of Kazakhstan show a negative reaction, then
the banks of Turkey, although not significant, but
positive. In particular, Bank CenterCredit JSC —
minus 5.95%, ForteBank JSC — minus 5.43%, Halyk
Savings Bank of Kazakhstan — minus 5.46% and
Kaspi.KZ JSC — minus 7.29%. For Turkish banks
within 1.98% to 3.69%.

Against the Debt Ceiling Crisis & Downgrade
in 2011 scenario, the US debt ceiling crisis in
2011 was relative to the maximum amount of
borrowing allowed by the federal government,
Turkish banks again react more volatilely. The
scenario is characterized by a federal budget deficit
of 458.6 trillion US dollars in 2008, which widens
to 1.4 trillion US dollars the following year as
the government spends heavily on stimulus. As a
result, the ceiling on debt borrowing was raised to
2.4 trillion US dollars. By January 2012, the US
debt ceiling was raised to 16.4 trillion US dollars.
As a result, Standard and Poor’s downgraded the
US long-term credit rating from AAA to AA+,
although the US did not default (The Debt Limit
Since 2011).

Turkish banks perceive conditions similar to
scenario 7 more strongly. Thus, Turkiye Sinai
Kalkinma Bankasi was minus 25.27%, and
Sekerbank Turk AS — minus 24.81%, Turkiye
Vakiflar Bankasi TAO — minus 22.97% of the
share of total income in % of the market value. The
reaction of banks in Kazakhstan is similarly less. For
example, Bank CenterCredit JSC — minus 7.28%,
ForteBank JSC — minus 9.36%, Halyk Savings Bank
of Kazakhstan — minus 11.49% and Kaspi.KZ JSC
—minus 16.83%.

In the event of a situation similar to the Lehman
Default — 2008 scenario, the banks of Turkey and
Kazakhstan reacted almost identically. Lehman
Brothers Holdings Inc was the fourth largest
investment bank in the United States and its
bankruptcy set off the global financial crisis. Lehman

invested heavily in risky mortgages just as home
prices began to fall. In 2006, he invested heavily in
high-risk real estate and subprime mortgages. The
bank took on too much risk, not being able to get
cash quickly (Marcin Kacperczyk, 2010).

The values of indicators of the share of total
income in % of the market value are almost the same.
Thus, the strongest reaction again at Turkiye Sinai
Kalkinma Bankasi amounted to minus 34.82%, and
for Sekerbank Turk AS — minus 34.33%. As for the
banks of Kazakhstan, the strongest reactions are
observed in Bank CenterCredit JSC —minus 34.71%
and Kaspi.KZ JSC — minus 39.83%. For other banks
in Turkey and Kazakhstan, the values fluctuate by
29-32%.

For other scenarios — growth and fall of shares
by more than 10% and growth and fall of the euro
against the dollar by more than 10%, Turkish banks
are more sensitive than banks in Kazakhstan. Thus,
the indicators of the share of total income in % of
the market value for Turkish banks vary within +
11-15%, except for Turkiye Sinai Kalkinma Bankasi
+ 18.25%, and for Sekerbank Turk AS + 18.04%.
For the banks of Kazakhstan, the indicators vary
within + 7-9%, except for Halyk Savings Bank of
Kazakhstan — minus 10.33% and Kaspi.KZ JSC —
minus 12.04%.

Conclusion

In general, if, for example, one analyzes a
portfolio and its response to stress scenarios, then the
stressed market value shows the new market value of
the risk of the portfolio, taking into account any gain
or loss based on the original market value of risk.
But in this case, since the goal is to assess the stress
resistance of banks, only the degree of volatility and
response to the emergence of crises in the market,
similar to the scenarios under consideration, was
considered.

The assessment of the share of total income in
percent of the market value under various stress
testing scenarios made it possible to determine that
Turkish banks are more sensitive to the occurrence
of crises, especially for such banks as Turkiye Sinai
Kalkinma Bankasi and Sekerbank Turk AS, for
which the values are always significantly higher than
the median. Banks in Kazakhstan are more resistant
to crises and less responsive to market changes.
However, as the analysis showed, in addition to
Kaspi.KZ JSC, other banks react positively to
scenarios 2 and 3. The share of total income in %
of the market value when the shares of these banks
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are included in the hypothetical portfolio will be:
for Bank CenterCredit JSC — 5.74%, ForteBank
JSC — 1.1%, Halyk Savings Bank of Kazakhstan —
0.08% and only Kaspi.KZ JSC — minus 6.38%. The
reaction of Kazakh banks to the Libya Oil Shock —
Feb 2011 scenario is similar: Bank CenterCredit JSC
— 0.73%, ForteBank JSC — 0.63%, Halyk Savings
Bank of Kazakhstan — 0.08% and only Kaspi.KZ
JSC — minus 3.63%.

Thebanks of the two countries react most strongly
to such scenarios as Equity Markets Rebound Great
Recession in 2009 and Russian Financial Crisis
— 2008. At the same time, the reaction of Turkish
banks is more significant in absolutely all scenarios.
This allows us to talk about the greater sensitivity of
Turkish banks to stressful situations in the market,

the greater dependence of the shares of these banks
on the market.

It should be noted that banks are not compared
with each other in terms of stress testing, but
a comparison is made of how stress-resistant
banks of countries are in general in relation to the
corresponding stress scenarios. Therefore, comparing
banks with each other as such is inappropriate in this
case. The authors concluded that the possibility of
using Bloomberg scenario modeling to assess the
level of stress resistance of banks in countries as a
whole, and not among themselves.

Thus, the analysis showed that Turkish banks
are more volatile to market changes compared to
Kazakh banks. We can say that they are less stress-
resistant to market crises and changes.
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