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Trends in the development of the modern banking system in the context of the globalization of the financial
market and the stagnation of the world economy require consideration in determining the prospects for the
development of the credit institution. This article describes the main issues and theoretical aspects of stress
testing in banking. The most commonly used method is the scenario analysis. Stress test scenarios<€ontaining
synchronous changes in a number of risk factors (for example, ordinary share prices, exchange rates, interest
rates) reflecting an event that may occur in the future are considered. The models and indicators of stress test-
ing are considered in the course of the research based on the analysis. In particular, a conditional example an-
alyzes the execution of the stress test model based on the factor associated with the growth of the currency
exchange rate on the example of the us dollar. Stress testing for stability through the implementation of sensi-
tivity analysis, which calculates the impact of adverse factors that affect commercial banks as much as possi-
ble, is carried out on the example of a conditional Bank. It is concluded that stress testing in modern condi-
tions can be one of the perspective instruments of Bank risk management and prevent the emergence of prob-
lematic situations in the activities of second — tier banks, regulate the risk operations of banks.
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Trends in the development of the modern banking system in the context of globalization of the financial
market and the stagnation of the world economy need to be taken into account in determining the prospects
for the development of the credit institution, not only the specifics of the situation in the national economy,
but also global changes. Therefore, there is a need to_constantly modify the tools for assessing and managing
Bank risks. In recent years, stress testing has become the most effective tool for risk management in banks.

Stress testing is applied:

— to determine the potential exposure of the Bank to risks in various stressful conditions, which makes it
possible to develop or select an appropriate strategy to overcome the risks;

— to identify and understand the Bank's opportunities and risk structure;

— as an analytical tool that assesses the ability of a credit institution to profit and its capital adequacy for
stress resistance;

—to identify the amount of losses that banks are willing to incur in case of implementation of this or
that scenario, and as a consequence — to set limits on risky operations.

The very first step in.creating a stress test is to determine the likely «incoming» shock or a combination
of them. For example, the assessment plenitelnogo default (default) all borrowers cannot [1].

It is impractical to carry out stress testing of all risks and potential threats and requires huge efforts due
to the need to focus attention on the most important aspects of activity.

Today in the international banking practice the most used technique is scenario analysis (both on the
basis of historical and hypothetical events). Another is the sensitivity analysis of the portfolio of financial
assets.of the‘Bank to the effect escabrosa factors, and then calculated the maximum loss. Scenario analysis is
mainly aimed-at long-term assessment of the prospects of the credit institution and allows analyzing the po-
tential simultaneous impact of a number of risk factors on the activities of the credit institution in the event
of'an extreme, but at the same time likely event. In Russian banking practice, as well as in international prac-
tice, the scenarios mainly affect the financial sector: fluctuations in exchange rates, securities prices, interest
rates. Also, in the form of expert assessments can take into account possible changes in the customer base:
customer outflow, early withdrawal of deposits, etc.

Unlike scenario analysis, sensitivity analysis results are mostly short-term. The sensitivity analysis as-
sesses the direct impact on the credit institution's portfolio of assets of changes in the specified risk factor
(for example, growth/decline in the national currency exchange rate; growth/decline in interest rates). The
calculation of maximum losses determines the combination of risk factors, their negative dynamics, poten-
tially able to bring the maximum losses of the credit institution. In view of the individual risk profile of each
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credit institution, as well as the lack of uniform and generally accepted standards for stress testing, credit in-
stitutions should develop their own models of stress tests.

Currently, the level of capitalization of the banking sector is generally consistent with the standards of
capital adequacy. However, faster asset growth, with inadequate capital growth, has led to increased poten-
tial risks for the banking sector. One of the new and promising tools of risk management in banking is a
stress — testing.

There are a number of types of testing in stressful situations: sensitivity analysis (which qualifies the
impact of changes under the influence of one factor), scenario analysis, which considers the impact of simul-
taneous changes in a variety of factors; maximum loss assessment and the theory of extreme values (or the
worst-case theory), considering the characteristics of the «tail» of the distribution of functions. The most
commonly used method is the scenario analysis.

Depending on the type of scenario on which the analysis is based, a distinction can be made between
historical and hypothetical scenarios. One of the main questions of scenario analysis is to what extent these
scenarios are suitable for the existing test conditions. First, historical examples are not necessarily accessible,
and second, crises rarely repeat each other. It also raises serious problems when the lack of available time
series, and in some cases the absence of observed historical crises, make the identification of the shocks par-
ticularly difficult [2].

Another drawback that is often mentioned is that these tests (except for the extreme value theory based
on statistical models) do not determine the probability of potential losses.

Stress testing — a key point for identifying events and phenomena that-can have a serious impact on
banks-is an important aspect of assessing the Bank's equity.

Understanding and developing measures to counter the impact of potential market risks is one of the
key tasks of the Board of Directors and managers. Bank stress testing scenarios should cover a range of fac-
tors that can create extraordinary losses or profits as a result of ongoing operations with the Bank's portfolio,
or if controlling risk levels in these portfolios by conventional methods is very difficult.

The stress test scenario contains synchronous changes in a number of risk factors (for example, com-
mon stock prices, exchange rates, interest rates) that reflect an event that may occur in the foreseeable future.
A stress test scenario can be based on a significant market event that occurred in the past (historical scenar-
i0), or on a probable market event that has not yet occurred (hypothetical scenario).

A key step in the stress testing process/is to identify the main risk factors that should be subjected to
stress testing. Banks should take into account the nature of their transactions, as well as the correlation be-
tween the risk factors to which their portfolios are exposed, in drawing up a list of risk factors.

The risks of financial assets and portfolios are assessed by the variability of their market stability. One
of the most frequently applied risk criteria is the deviation to changes in market value or VAR (representing
the maximum loss that will be incurred by the portfolio with a specified confidence within a specified period
of ownership). The market value of the Bank's portfolio may change for several reasons [3].

The sensitivity stress test separates the impact on the value of a portfolio of one or more predefined
changes in a particular market risk factor or a small number of closely related market risk factors. Sometimes
it contains symmetrical disturbances (up and down), unlike the stress test scenario, which usually affects a
given market risk factor, only in one direction (up or down). The most common stress sensitivity test is a
parallel shift in the yield curve.

The concept of stress testing is based on the notion that the value of the Bank's portfolio depends on
several market risk factors.

We can assume the risk factors affecting the portfolio as 7, 7,,...,7, and function, determining the value

of the portfolio (when all risk factors are known) as P. Assessment of risk factors 7,7,,...,7, characterizes

n

the market situation so, as far as possible in relation to the Bank's portfolio. Risk factors describing the mar-
ket situation can be combined into one vector r=(r,,r,...,r, ) . The market situation r the value of the port-
folio will be P(r) . Then the value (7,,, ) set for the vector representing the current value of risk factors, i.e.
the current market situation (MM). Therefore, the current value of the portfolio can be defined as P(r,, ).

Scenario analysis means, first of all, determining the value of these portfolios, provided that the risk
factors, instead of their actual values 7, = (Vi1 s Fisrz >+ Ty ) » haVE @ cost 7= (7, 13, ...,1, ) , reflected in

the scenario. If the portfolio is fully revalued, the valuation function is applied to the new value r risk factor.
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The value of the portfolio in the scenario will then be P(r). Linear dependence binds sensitivity 0, the

value of the portfolio relative to individual risk factors [4].

Sensitivity-an indicator indicating for each certain risk factor the degree of change in the value of the
entire portfolio, depending on the modernization of this risk factor. The higher the sensitivity, the more in-
fluence this factor has on the value of the portfolio. The sensitivity is determined as follows: «typical»

changes are selected A, A, ,...,A , for all risk factors. Then the sensitivity is calculated for each risk factor:
P(r..r..r,)=P(r..r+A,...1)

1 n

5, =
A,

1

(1)

Sensitivity &, reflects the mean value of the function oscillations P on a distance A, .-Such indica-

tors of sensitivity in the range A, selected if the function P nonlinear in the i-th risk factor. Depending on

the sensitivity of each risk factor, the approximate value of the portfolio will be calculated according to the
following formula:

Pl(’"v Bysees rn) :P(rMMl e ""7rMMn)+Z(r; _rMMi)SN (2)
i1

where P1- linear approximation of the estimated function relative to the number 7, (1).

The choice of factors depends on the structure of the Bank's portfolio. Not all of the Bank's portfolio are
influenced by the same factors. The number of risk factors should include all likely parameters that will be
affected by the impact on the value of the portfolio. You can initially use a large number of factors that allow
a user to later rebuild their portfolio without additional consideration for a large number of subsidiary risk
factors. The procedure for selecting risk factors in foreign banking practice is not clearly defined.

The value of the portfolio can be represented as a function of several risk factors, where special atten-
tion is paid to the interest rate. For example, discount factors or interest rates can be a risk factor. Function P
depends on the portfolio: a differentiated portfolio has a different evaluation function. This function P is not
fully expressed as risk factors. In particular, the value of non-traditional, exotic portfolio items is usually de-
termined in the evaluation process using the evaluation function. One of these methods can be evaluation of
the portfolio or its separate positions by using a:simulation'method Monte-Carlo.

Using Monte Carlo simulation, so-called correlated. testing can be performed in stressful situations.
Random observations for risk factors are formed, taking into account the correlation existing between them,
and then their simultaneous impact on'the market value of Bank portfolios is calculated. By analyzing the
remaining «tail» of the obtained probability density functions, it is possible to determine values similar to
those obtained by using VaR medels. Quantitative assessment of the impact of changes in interest rates is
carried out using indicators of duration.

Another important difference between correlated and uncorrelated tests in stressful situations is that,
while uncorrelated tests.in stressful situations determine the amount of loss (change in value) caused by indi-
vidual shocks, correlated tests give an assessment of exposure to risks (in the form of a VaR assessment).
Stress testing answers the main question: what happens if the R market situation suddenly arises? the scenar-
io in this case is'the sudden appearance of the R situation on the market. Therefore, scenarios can be identi-
fied with market situations and presented as vector r .

The following approach, in our opinion, seems to be the most acceptable, namely: finding the key risk
factors explaining the losses associated with the worst-case scenario. For example, an explanatory ability of
80 % means that we are looking for a set of risk factors that will be able to explain at least 80 % of the losses
in the worst-case scenario.

This suggests that instead of the entire scenario 7, =(r,,,, . F,en ), only the value of the set of

wel 2 Twe2 202 Twen

risk factors w(r,,7,....,r, ) taken into consideration, this accordingly simplifies the scenario:

R = (rmml R rwc[l bR "rwci2 AR rwciw AR }/;nmn )’ (3)
where risk factors #,,7,,...,, have the worst value 7,,,,...,7,., and other risk factors have their real
meaning.

A set of risk factors will explain 80 % of the losses incurred as a result of the worst case scenario if:
P(r,,)-P(R)108(P(r,,,)—P(r,.))- ©)
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In order to determine the minimum set of risk factors, it is necessary to carry out an analysis using the
primary approach: first, we try to find the only risk factor that explains 80 % of the losses. If it is found-the
task can be considered solved. If not, you will have to look for two risk factors that will reveal 80 % of loss-
es. In the case where two risk factors, such a loss cannot be explained, we consider three factors [5].

Thus, a set of risk factors is drawn up, which in General gives an answer to the question: as a result of
what risk factors the Bank receives 80 % of losses? In the selection of risk factors W, which explain 80 % of
losses, it is difficult to go through all the options with W elements. For example, if we are looking for a min-
imum set of risk factors with a given ability to explain 80 % of losses in the scenario with the worst outcome,
which consists of 500 of risk factors, the estimated function is determined by 2,6x1035 times. A more effi-
cient method is to use the minimization algorithm to find a set of values {Il,..iw} for which P
(rmml,...rwcil,).. rwci2, ... twciw,..., rmmn) has the minimum value [6].

Bank risks in the process of stress testing can repay the impact on each other, and mayincrease. There-
fore, in order to obtain a more accurate picture of the impact of potential risks on the Bank's operations;it is
necessary to consider the impact of several risks (market and credit). When considering the situation taking
into account the influence of several risk factors, stress testing scenarios are used, while'the analysis of indi-
vidual risk factors is more clearly reflected in the use of stress sensitivity tests [7].

On the example of a conventional Bank, stress testing for stability is carried.out through the implemen-
tation of sensitivity analysis, which calculates the impact of adverse factors that affect commercial banks as
much as possible. We will consider 2 factors: the change in the exchange rate of foreign currency (us dollar)
and deterioration in the quality of the loan portfolio on the example of a conditional Bank.

The scenario changes in the exchange rates of currencies. Let us assume that in the structure of claims
and liabilities in foreign currency of the contingent Bank the largest share is occupied by claims and liabili-
ties in us dollars. As of 1 January 2017, this figure was 55 %. In this regard, stress testing will be carried out
on the basis of an open currency position on the us dollar.

Consider scenarios of increasing the tenge-us dollar exchange rate by 5 %, 10 % and 15 %. So, if on
January 1, 2017 the rate of tenge to the us dollar amounted to 333.0, then the scenarios imply an increase to
335.8; 338.8; 3407.8. At the same time, due to changes.in credit risk, provisions increased by 20 % of the
difference between the actual and the resulting «calculation of the amount of assets, which is reflected
in Figures 1 and 2.
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Figure 1. Stress testing on the example of changes in equity of a conventional Bank
due to an increase in the exchange rate of the us dollar (compiled by the authors)

Hus, the results of stress testing it can be noted that the increase in the exchange rate of the US dollar by
5-15 %, the adequacy ratio of own capital to run the conventional Bank and the ratio of foreign currency net
position to equity conditional Bank will remain at an acceptable level of 1.9 %.
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Figure 2. Stress testing on the example of changes in equity capital adequacy ratios of-a conventional
Bank due to an increase in the exchange rate of the us dollar (compiled by the authors)

Taking into account such a factor as the increase in the exchange rate of the'us dollar; it ultimately leads
to a decrease in the ratio of the Bank's equity capital, deterioration in the overall financial condition.

Currently, in the banking practice of developed countries, testing in stressful - situations becomes an in-
tegral part of Bank risk management. The introduction of stress testing will allow early detection of the
emergence of risks in the activities of banks and, accordingly, to develop measures to prevent or minimize
losses that may occur in adverse situations. The main condition of effectiveness is that stress testing should
be conducted regularly.

The frequency of stress testing should correspond to the dynamics of portfolio changes. Portfolios that
are frequently changed and revised should be subjected to stress testing more often. The usual mode of stress
testing in the practice of European countries implies quarterly research [8, 9].

Thus, stress testing in modern conditions canbe one of the promising tools for regulating banking risks
and preventing the emergence of problematic situations.in the activities of second-tier banks, to regulate the
risk operations of banks.

The main stages in the organization of stress testing include the following steps, presented in Figure 3.

1.Formation of an information array for assessing the risk exposure of a commercial Bank
A J
2.Identification of risks to which the business of a commercial Bank is exposed
v
3. Selection of key risk factors
A 4
4. Selection of the type and method of stress testing applied to risk factors
¥ h 4
4.1 Sensitivity assessment 4.2 Scenario analysis
— — . v—
market risk credit risk liquidity risk operating risk
v Jv. N v

v
5. Testing for exposure to risk

A 4

6. Assessment of the degree of stress resistance of the commercial Bank

v

7. Management decision-making to mitigate the impact of risks on the Bank's operations

Figure 3. Stages of organization of regional Bank stress testing
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The first step is to check the reliability, relevance and quality of information on the basis of which stress
testing is carried out, including an assessment of consistency, continuity (continuous series of reporting data)
and comparability (immutability of the methodology for calculating indicators) data. As part of the second
stage, a detailed analysis of the loan and trading portfolios is carried out, identifying the risks to which the
credit institution is most exposed. At the third stage, the analysis of the current dynamics of the key risk fac-
tors is carried out by determining the change in their values within a given time interval. The calculation can
be carried out as the difference between the maximum and minimum value of the factor within a given time
interval, and the difference between the values at the beginning and end of the study period. In the future,
depending on the objectives of the analysis, either the average or the maximum value of the risk factor
change is used in the calculations.

At the fourth stage, the choice of the type and method of stress testing is made. In our opinion;it.is ad-
visable to use sensitivity assessment when assessing portfolio risks, because of the high degree of variability
of the initial information array. And when assessing liquidity risk and operational risks, a scenario analysis is
a highly effective method that allows for taking into account sharp fluctuations in risk factors.

The fifth stage is the testing for exposure to risk. In the process of stress testing it/is necessary to carry
out a combination of criteria of extreme and probability of events. In contrast to the methods of VaR, stress
tests do not answer the question about the likelihood of changes in risk factors. For this reason, when choos-
ing scenarios, it is important to understand the probability of occurrence of certain events. It is not advisable
to conduct stress tests based on incredible conditions.

Stress resistance is assessed at the sixth stage. Stress resistance of the Bank — is the ability of the Bank
to withstand internal and external risks, which is influenced by indicators: availability of the resource base
and its quality; quality of funding; profitability; liquidity; asset quality; capital adequacy; scale of activity;
level of customer satisfaction, etc.for each of the risk factors is charged a certain point, forming the stress
resistance of the Bank. On the basis of calculations the estimation of possible losses of credit institution as a
result of realization of stressful conditions is formed.

In case of serious potential threats to the credit institution, the management of the credit institution
makes appropriate management decisions, adjusts therisk management policy, and carries out additional risk
mitigation measures. Regular updating (updating)<of the stress test parameters is carried out as the market
and General economic conditions, as well as the risk profile of the credit institution change [10].

Of course, the level of stress resistance to different risk groups is not a comprehensive assessment crite-
rion and does not reflect all the differences between credit institutions. Nevertheless, in our opinion, it makes
it possible to identify groups of credit institutions that can be considered sufficiently homogeneous in terms
of ability to function steadily despite'the high level of variability of the external and internal environment in
the conduct of financial and economic tesearch and monitoring of the functioning of the banking sector, as
well as in the analysis of the consequences of actions and measures taken by the credit institution to achieve
financial stability.

Thus, to date, stress testing has become a recognized and essential element of the risk management sys-
tem, despite its, at first glance,‘a minor role. This situation is due to the probabilistic nature of the indicators
used in risk assessment and analysis. The use of stress testing despite the relative subjectivity of the scenari-
os makes it possible to estimate the stress resistance of the credit institution with minimal costs, to determine
the worst-case scenarios; to identify the most significant factors for the Bank, to develop a number of preven-
tive measures.
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A. Kypmananuna, XK. Fycmanosa, C. KynaiibepreHosa

Ka3zakcran Pecnny0simkaceinaa crpecc-tectijiey 0aHKTIK Toyekesaepai
peTTeyliH NepcneKTHBAJBIK 0arbIThI peTiHe

Kapskbl HapbIFbIHBIH jkahaHlaHybl MEH QJIEMJIIK SKOHOMHKAHBIH TOKbIPAYbI XKaraiiapslHIaEbl Ka3ipri OaHk
XKyHeciHiH naMy yphicrepi Hecue yHWbIMIapbl KbI3METIHIH JaMy OoJlalarbiH aHBIKTay Ke31HAE OHBI ecerke
ITyIBl KOKET eTeli. ATaIMBIII Makaliana 0OaHK KbI3METIHJIETI CTPECC-TECTUICYMiH HETi3Tl Maceienepl MeH
TEOPVSUIBIK ACTIeKTinepi ambuibin kepceeTingl. CoeHapuilik Tanmay HEFYpibIM KHi KONAAHBUIATHIH OiC
Oomblm  caHamanbl. bomamakta OOMysl MYMKIH —OKMFalapAbl KOPCETETIH, ToyeKenaiH Oipkartap
(daxropriapelHbIH  (MbICanbl, KOAIMII  aKUMsIapAblH Oaramapel, BamioTa - 0Oaramuaapel, MalbI3ABIK
MeJIiIepeMesiep) CHHXPOHIBI ©3repyiHeH TYpaThlH CTPECC-TECTIHIH CLeHApHiliepl KapacThIpbUIFaH. 3epTTey
OapbIChIHIA TaNAay HETi3iHAe CTPecC-TEeCTUICY/iH MOENbAEPl MEH » KOPCEeTKIITepi KapacThIpbUIa/Ibl.
XKexeneit anranga, mapttel Mblcanaap apkbuiel AKII mosmapsi MbICANBIHAA BalioTa KYpPCHIHBIH ©CyiMeH
OaitmaHBICTEl  (DaKkTOp HETI3iHIE CTpecc-TeCTUIeY MOMENIHIH, OpBIHIanysl TanmaHansl. IllaprTer OaHk
MBICABIH/A, COJ JKarjaiila KOMMEpHMSUIBIK OaHKTepre aca JKOFapbl BIKNAIBIH THUTI3ETiH, KOJAHCHI3
(axTopyIapABIH dcepi €CEeNTeNiN IIBFaphUIATHIH  Ce3IMTaIBIKKA » TAIJAay6l Ky3ere achlpy apKbUIbL,
OPHBIKTBUIBIKKA CTpecc-TecTiney xyprizinai. Kasipriokarnaiimapaa crpecc-TecTiiey OaHKTIK ToyeKenmepal
peTTeyaiH MepCHeKTHBANBIK KYpalIapbIHBIH Oipi/ OOJBIN IalfanaHbsiia anaabl, OaHKTEPIIH TOyeKeIIiK
OlepalMsIIapblH PETTEH aaj bl A€reH KOPBIThIH/bI XKACAJIFaH.

Kinm ce30ep: Toyeken, OaHKTIK ToyeKeIepAl CTPECce-TECTUIeY CleHapHiii, CTpecc-TeCTiiey MO,

A. Kypmanamuna, XK. ['ycmanosa, C. Kynaitbeprenosa

Crpecc-TecTUpPOBaHHE KAK NEPCNIEKTUBHOE HANIPABJIeHUE PeryJIupoOBaHus
0aHKOBCKHX puckoB B Pecnydsmke Kazaxcran

Tennenun pa3BUTH COBPEMEHHOM OaHKOBCKOM CHCTEMBI B YCIOBMSAX T100amu3aiuu (UHAHCOBOTO PHIHKA
U CTarHallu MHPOBOW 3KOHOMHUKH TPeOYyIOT ydeTa IpH ONpPEIEIeHUN MEPCIEeKTHB PA3BUTHS AESTEIbHOCTH
KpEeAUTHOW OpraHu3aluy. B naHHON cTaThe pPacKphITEI OCHOBHBIE BONPOCHI M TEOPETHUECKUE ACTIEKTHI
CTpecC-TeCTHPOBaHMUsT B OAaHKOBCKOH aesTensHOCTH. Hamboiee 9acTo MpUMEHSEMBIM METOJOM SIBIISIETCS
CIIEHapHBII aHamu3. PaccMOTpeHBI CIEHApHU CTpecc-TecTa, COAepIKalllne CHHXPOHHBIE HW3MEHEHUS B psie
(axTopoB pucka (HampuMmep, HEHB OOBIKHOBEHHBIX aKIUH, BAJIIOTHBIE KypCHI, IPOIEHTHBIE CTaBKH), OTPa-
JKalome. cCOOBITHE, KOTOPOe MOXKET NMPOM30UTH B OyamymeM. [IpoaHanm3mpoBaHBI MOJESNHM M ITOKa3aTeNn
CTpecc-TeCTUPOBaHMsA. B uyacTHOCTH, Ha yCIIOBHOM INpHUMepe HaH aHalk3 MCIIOIHEHHsS MOJENU CTpecc-
TECTHPOBAHUSI Ha OCHOBE (DAKTOpa, CBA3aHHOTO C POCTOM Kypca BamioThl Ha mpumepe moiutapa CIIA. Ha
IpUMepe YCIOBHOTO GaHKa MPOBEAEHO CTPECC-TeCTUPOBAHUE HA YCTOMUMBOCTH UEPE3 OCYLIECTBIECHHE aHa-
JM3a 4yBCTBUTEIBHOCTH, IPH KOTOPOM PACCUUTHIBAETCSI BIMSHHE HEOIArONPUATHBIX (PAaKTOPOB, MaKCUMaIb-
HO JIeWCTByIOIIMX Ha KoMMepueckue Oanku. CpemaH BBIBOX O TOM, UYTO CTPECC-TECTHPOBAHHE
B COBPEMEHHBIX YCIIOBHSIX MOXKET BBICTYNATh OJHHM H3 IIEPCIIEKTHBHBIX MHCTPYMEHTOB PETYJIHpPOBAHMS
0aHKOBCKHX PHCKOB ¥ IIPEIOTBPAIIATh BOZHIKHOBEHUE MTPOOIIEMHBIX CUTYallHil B IEeATEIHHOCTH OAaHKOB BTO-
POTo ypOBHS, PETYIINPOBATh PHCKOBEIE ONEPAINU OaHKOB.

Kniouesvie cnoea: puck, OaHKOBCKHE PHCKH, CTPECC-TECTUPOBAaHME, CIEHApUM, MOJEIH CTpecc-
TECTHPOBAHUSL.
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