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Abstract

In the modern world, there is often a time when the relevance of actions is not necessary, in addition, there is a need
to predict further stages of activity.

All this is possible thanks to the use of regression analysis, which is used in many areas of activity. This article
describes the application of this analysis to Bank risk, namely credit risk. Computational and theoretical studies on the
processing of big data of banking institutions based on regression analysis, namely the method of multiple regression,
have been carried out. In addition, this article provides a forecast based on various economic changes. This is very
important for the banking sector, primarily because these studies reflect trends in credit risk.
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1

CoBpeMEHHOM MHpPE YacTO BO3HHKAET MOMEHT, KOT/Ia HEOXOIrMa aKTyadbHOCTh NEHCTBHN, KPOME TOTO BOZHHKACT
HEOOXOIUMOCTh TMPECKAa3bIBaTh NANbHEHIINE ATAIBI IEATEIFHOCTH. Bee 3TO BO3MOXKHO M Giaromapsi IpUMEHEHHUIO
PETPECCHOHHOTO aHAIN3a, KOTOPHIM HMPUMEHSIETCS BO MHOTHX cdepax OesITeTbHOCTH. B 3TOi cTaThe OMICHIBACTCS
MpUMEHCHNE IaHHOTO aHajim3a B OaHKOBCKOM pHCKE, a HMMEHHO B KpPEOWTHOM pHcKe. IIpoBemeHBI pacdeTHO-
TEOpeTHYECKHE UCCIEAOBAHUS 110 00paboTKe OONBIINX JAaHHBIX OAHKOBCKHX YUPEXKACHHUI HA OCHOBE PErpecCHOHHOTO
aHaIN3a, a MMEHHO METOJ0M MHOXKECTBEHHOI perpeccuu. Kpome Toro, B JaHHOM CTaThe MPOBEICHO MPOTHO3UPOBAHUE
C Yy4EeTOM pa3IMYHBIX SKOHOMHUYECKUX MU3MEHeHHH. [y GaHKOBCKOTO CEKTOpa 3TO OYEHb Ba)XKHO, B HEPBYIO O4Yepe.b
MIOTOMY, YTO 3TH HCCJIEJOBAHUS OTPAXXat0T TCHACHIIUMN H3MEHEHUS KPEIUTHOTO PUCKA.

KiroueBble c1oBa: GoJbline JaHHBIC, MOJCIUPOBaHNE, 0AHKOBCKHH PUCK, MHOKECTBEHHAS PETPECCHS.
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Kazipri anemue ic-opeKeTTiH ©3eKTiiri, COHbIMEH KaTap KbI3METTIH OJaH opl Ke3eHJEepiH Ooinkay KaKeTTijiri
TybIHIalAbl. OCBIHBIH 091 KONTereH KpI3MeT cajlajiapblH/ia KOJIaHbIIAThIH PErpecCHsIIBbIK TalayAbl KOJIAaHy apKbLIbI
Jla MYMKiH. Byn makanana ocel TangaynslH OaHK TOyeKeNliHJAe, aran aiTKaHJa HecHe TOYeKeJiHJEe KOJIAaHBLIYBI
cunaTTanaapl. PerpeccusuiblK Tanaay HeriiHze, aTan alTKaHJa KONTereH perpeccus djiciMeH OaHK MeKeMelepiHiH
YJIKeH JEpeKTepiH OHJey OOMBIHINIA eCEeNTIK-TCOPHUSIIBIK 3epTTeyiep Kyprizunmi. byman Oacka, ockl Oamrta opTypiii
SKOHOMHUKAIIBIK, ©3TrepicTepli ecKepe OTHIPHINT O0JDKAy KYPTi3inai. baHk ceKTopsl yIIiH Oy eTe MaHBI3IHI, ceOebl Oy
3epTTeyJiep KPEANTTIK TOYEeKeIIiH e3repy YPAICIH KepceTei.

Tyiiin ce3aep: ynkeH nepexTep, MOJebey, OaHK ToyeKeli, KOIIIe perpeccusl.

Introduction

The experience of developed countries underlines the need to develop portfolios of information on all bank
customers and a database for information processing as a main way to strengthen the bank's position in its
relations with customers, regardless of their size, and as a weapon the prevention and avoidance of credit risk
[1]. Bank risk is a phenomenon that occurs during the activity of banking operations and which has a negative
impact on this activity: deterioration of business activity or accounting for Bank losses that affect functionality.
This maybe caused by an internal or external reasons caused by the competitive environment. Credit risk -
non-fulfillment of financial obligations of legal entities (the" debtor™) to the supplier of goods or the provider
of these services, that is, to the Bank.
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By using credit derivatives, banks keep the loan on their balance sheet. Transferring credit risks using
derivatives means risks that credit risk transfers with loan sales or securitizations do not have.

Banks using these derivatives have to bear associated counterparty, operational, and legal risks [2].

Second-level factors and determination the degree of influence of each factor on the Bank’s credit
risk level.

1. Macroeconomic

1.1. External Economic. The situation in the financial markets. As shown in recent years, this factor has a
particularly strong effect on the change in the Bank's credit risk level. A sharp deterioration in the economic
situation and a sharp collapse of markets can lead to a significant increase in the credit risk index. The
stabilization of the situation in international markets is gradual and does not cause such strong jumps in the
indicator, i.e. this factor usually has a negative impact on the credit risk indicator.

1.2. Domestic economic. Change in the rate of inflation. Inflation causes changes in the structure of banks ' credit
investments. When there is significant inflation, the terms of Deposit placement are reduced. As a result, the
share of medium-and long-term loans decreases and the share of short-term loans increases [2]. This
significantly worsens the solvency of enterprises and can subsequently affect the liquidity of banks (in the case
of non-return or late repayment of these loans). As a result, credit risk increases significantly. An unexpected
jump in inflation can result in a sharp increase in credit risk. A decrease in the rate of inflation has a positive
effect on the country's economy and, in particular, on the level of credit risk of banks.

1.3. Change in the exchange rate of the national currency. The depreciation of the state's currency has a
negative impact on the country's credit rating, and therefore on the credit rating of banks. A particularly strong
increase in the level of credit risk occurs when the national currency is devalued. The stabilization of the
national currency rate leads to a decrease in credit risk.

1.4. Regulations The change in reserve requirements. A moderate increase in this indicator causes a
decrease in inflationary pressure, contributes to the stability of the national currency exchange rate and,
accordingly, affects the Bank's credit risk. An increase in mandatory reserves usually leads to a decrease in
credit risk, while a decrease leads to an increase.

1.5. Changes in the current tax system. A sharp increase in taxes can lead to a loss of creditworthiness of
some borrowers, and therefore to an increase in credit risk. Lowering the tax rate or introducing tax incentives
will improve the creditworthiness of businesses and individuals and reduce the Bank's credit risk.

1.6. State support. Increasing support for certain industries, if loans to these borrowers make up a significant
percentage of the loan portfolio, leads to a reduction in credit risk. The state's refusal to Finance industries and
the privatization of enterprises leads to a decrease in the reliability of borrowers and, if they make up a
significant share in the loan portfolio, to an increase in credit risk.

1.7. Conditions of competition Number of competitors. Increasing the number of competitors in the banking
services market and strengthening their position makes the Bank conduct a more risky credit policy, which
increases the credit risk. Reducing the number of competitors, their bankruptcy or simply leaving the banking
market allows the Bank to lend only to trusted reliable borrowers, which reduces the credit risk.

1.8. Progressive technologies in the credit market. The use of new advanced technologies by competitors
in the field of credit risk assessment and management forces the Bank to make new decisions in the field of
risk and introduce new management methods. Ultimately, this is expected to reduce the risk. The possible
backwardness of the Bank from competitors in this area, the reluctance of management to change existing
approaches, conservatism in relation to risk management-all this contributes to an increase in risk. So, in order
to predict credit risk, it is necessary to determine the significance of each second-level factor. We suggest that
you do this with the help of experts ' opinions. To do this, we suggest that each expert (in our case, 10 people)
choose 5 of the 15 factors that have the most significant impact on the Bank's credit risk index. Then the experts
should rank these five factors by their degree of significance. In this case, the factor that has the greatest impact
is assigned 5 points, and the lowest-1 point. Then the points for each factor are added up, and the significance
of each factor is determined by dividing the points assigned to it by the total amount of points. Let's assume
that the experts ' estimates were distributed as follows (Table. 1).

From the results of data analysis the table shows that the most significant changes in credit risk may cause
changes of macroeconomic factors (72 %), in particular the situation on financial markets, changing rates of
inflation and number of competitors.

Among the internal factors, the most significant are the introduction of new methods and technologies,
changes in the organizational structure and personnel structure. Then you need to determine how relevant
factors will change over time. Changes in factors can be determined using one of the forecasting methods:
statistical methods (taking into account trends), when information about expected changes is received (for
example, from the media), or expert opinions.
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Table 1. Determining the significance of the Bank's credit risk factors

Experts P
1 2 3 4 5 6 7 8 9 10 Tot?l nt_m:ber Slgmlflfcar:ce of
Factors of points e factor

1 5 4 1 4 5 3 5 3 2 4 36 (:396’51450)

2 4 1 5 3 5 5 3 26 0,17

3 3 4 3 14 0,09

4 2 2 0,01

5 1 1 1 0,02

6 1 1 0,01

7 5 5 3 4 5 22 0,15

8 1 4 5 0,03
Total significance of external factors 0,72

1 2 2 2 4 5 15 0,10

2 2 1 3 0,02

3 3 4 7 0,05

4 3 2 5 0,03

5 1 2 3 0,02

6 3 2 2 7 0,05

7 1 1 0,01
Total significance of internal factors 0,28

In our opinion, the expert's opinion is the highest priority in this case. Moreover, as an expert within the
Bank, we offer to attract a specialist from the Bank's credit division. An experienced employee can predict
changes in these indicators. The specialist of the credit division must determine (taking into account statistical
data and incoming information) the impact of the change each factor affects the level of credit risk. Let's
assume that the influence indicator can take five values:

+1-there are verified data on negative trends, the impact of this factor will cause a serious increase in the
Bank's credit risk

+0,5 — preliminary data on negative trends, the impact of this factor will cause an increase in the credit
risk of the Bank;

0 — changes are not expected, this factor will have no impact on the predictive value of credit risk;

-0,5 — have preliminary data about positive trends, the impact factor will reduce the credit risk of the
Bank;

-1 — there are serious reasons to believe that expected positive changes, the influence of this factor will
cause a serious decline in the credit risk of the Bank.

Having determined the significance of each factor and the impact of its changes on the level of credit risk,
a specialist in the credit division can determine the overall impact of all factors on the Bank's forecast credit
risk. Thus, the proposed approach to forecasting the Bank's credit risk can be presented in the form of a diagram
(Figure 1).

Building a regression Determining the forecast for the
relationship between the credit share of problem loans (DPR)
risk indicator and the share of using the Excel statistical

problem loans function

Calculation of the basic value of the credit risk forecast:

Determining the impact of each Determining the significance of
relevant factor (B) each factor (Z)

Determining the cumulative effect of all factors on the forecast value of
credit risk:

Figure 1. Scheme for determining the forecast value of the Bank's credit risk
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Using regression analysis

Using the scoring, the lender can appreciate quickly, objectively and consistently the previous loans, and
can calculate the probability that the loan will be repaid according to the contract [3]. Using regression analysis,
you can determine the effect of several independent variables on one specific dependent variable. The general
formula of the Regression looks like this [ ]:

Yt=a0+al *XIt+ a2 *X2t +a3 X3t + ... + ak * Xkt + ¢t

where: t=1, 2, ...n sample observation; Yt - observation t of the dependent variable; Xj - independent
variables, explanatory, j = 1, 2, 3, ..., k; Xjt - observation t of independent variables X j; a0 - constant, free
term of equation; al, .... K - coefficients of independent variables; ¢t - error term of equation.

The coefficient of independent variable reflects how dependent variable Yt changes when the independent
variable, X j, changes by one unit, while the other independent variables remain constant. If the dependent
variable and independent variables are specified in natural logarithms, the coefficients of independent variables
can be interpreted as elasticity’s. Thus, these coefficients will show the percent change of the dependent
variable if the independent variable changes by 1 percent.

To determine the parameters of linear regression (regression coefficients), use the least squares method. To
do this, you need to solve the following system of equations:

SUMXiYi=a(SUMXi)+b(SUMx"2)

where Xi is the percentage of bad loans in the i-th period; yi is the risk level of the Bank's loan portfolio in the
i-th period; n is the number of observation periods, i = 1..n.

To determine the relationship between the credit risk indicator and the percentage of bad loans, we suggest
using data on the risk of the loan portfolio (Table 2).

Table 2
Ne n/n Percentage of bad loans % Credit Risk, %
1 17,0 25,41
2 1,7 3,86
3 0,0 1,34
4 0,0 1,03
5 0,0 0,91
6 0,0 2,03
7 4,3 5,56
8 12,5 13,46
9 1,2 3,56
10 0,0 1,26
11 0,0 0,94
12 0,0 0,85
13 0,0 1,09
14 6,3 7,06
15 0,1 1,11
16 5,4 6,46
17 0,5 1,34
18 0,2 2,19
19 0,1 1,28
20 26,6 27,38
21 2,0 2,83

We calculate the regression coefficients (in this case, the number of observations is 21), and we present the
data for calculating the parameters of the regression equation in the (Table 3). As a result, the following values
of the constant and variable regression coefficients are obtained: a = 1.28; b = 1.08.
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Table 3. Calculation of derived data for regression analysis

Ne n/n X Y X*Y X"2 Y2 Y(X)
1 17 25,41 431,95 289,0 645,62 19,64
2 1,7 3,86 6,56 2,9 14,90 3,12
3 0 1,34 0,00 0,0 1,78 1,28
4 0 1,03 0,00 0,0 1,07 1,28
5 0 0,91 0,00 0,0 0,82 1,28
6 0 2,03 0,00 0,0 4,10 1,28
7 4,3 5,56 23,92 18,5 30,94 5,92
8 12,5 13,46 168,25 156,3 181,17 14,78
9 1,2 3,56 4,27 1,4 12,67 2,58
10 0 1,26 0,00 0,0 1,58 1,28
11 0 0,94 0,00 0,0 0,88 1,28
12 0 0,85 0,00 0,0 0,73 1,28
13 0 1,09 0,00 0,0 1,18 1,28
14 6,3 7,06 44,45 39,7 49,79 8,08
15 0,1 1,11 0,11 0,0 1,23 1,39
16 54 6,46 34,91 29,2 41,79 7,11
17 0,5 1,34 0,67 0,3 1,80 1,82
18 0,2 2,19 0,44 0,0 4,81 1,50
19 0,1 1,28 0,13 0,0 1,64 1,39
20 26,6 27,38 728,23 707,6 749,51 30,01
21 2 2,83 5,65 4,0 7,99 3,44

Sum 77,9 110,9 1449,6 1248,8 1756,0

Therefore, the relationship equation describing the dependence of the risk level of the Bank's loan portfolio

on the percentage of bad loans has the following form:
y =1,28+1,08x

Graphically, we express the results as follows (Figure 2).

HpEANTHBIRA pUCH, %

10 15

Mpoue i npoaemsmm cova, %

Figure 2. Dependence of the Bank's credit risk level percentage
of bad loans in the loan portfolio

Conclusion

The resulting forecast reflects the trend of credit risk changes taking into account various economic
changes. For the Bank, this indicator is very important, especially the forecast of changes in the credit risk
indicator compared to its current value — its possible growth or decline. Based on these data, the Bank will
adjust its risk management tactics, determine the riskiness of each new credit transaction, and decide whether
to issue a loan or refuse to lend. Using the proposed approach to credit risk forecasting will allow the Bank to
conduct a more balanced credit policy.

This approach takes into account various factors of the external environment, so its application will help
make the credit institution more responsive to various changes, including crisis phenomena.
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IU®PJBIK BIJIIM PECYPCTAPBIH OPTA MEKTEIITE KOJIJAHY EPEKIIE/IIKTEPI

Axoamna

Makanana nudpnblk OLTIM pecypcTapblH OpTa MEKTENTe KOJIaHy KOMIIOHEHTTEpl aHBIKTANIBI, aTan aiTKaHjaa,
IUQPIBIK OKBITYbIH YXKIEMETiK-MaKcaTThl KOMIOHEHTI; LU(PIBIK OKBITYJbIH Ma3MyHIbl KOMIIOHEHTI; LU(PIBIK
OKBITY/IBIH aMaJI/IbIK-iC-OpPEKETTIK KOMIOHEHTI; LU(PIBIK OKBITYIbIH Oaranay-HOTHXKEIl KOMIIOHEHTI aHBIKTaJJbl.
OnapIslH Ma3MYHBI X9HE OKY YPAICiHAE allKbIHIATaTBIH MOcCeIeNepi aHbIKTANIIBL.

JXKapaTpuiblcTaHy-MaTeMaTHKa OaFbITBIHAAFBI HHPOPMATHKa MIOHIH OKBITY MaKCaThIHAA 3JICKTPOH/IBI OKBITY kK00achl
asiceiH/a GipHelne pecnyOarkazapaa KonaansicTa 6ap unudpist 6inimM pecyprapbina Tannay xacanasl. Microsoft Office,
Macromedia Flash, Corel Draw, Adobe Photoshop, Ulead GifAnimator, Adobe Premiere cepusuiapbiHbIH OaF 1apiaMasbiK
enimaepi, HTML-kyxarrapeiar Macromedia DreamWeaver, Microsoft FrontPage cuskTsI peakiysiiay Kypajanapsl 5KoHe
MS Power Point, Prezi Desktop, Sway, SlideRocket, Google Docs, 280 Slides, Photodex ProShow Producer,
ITpomolIlIOVY 1.6. 1udpIbIK OiLTiM pecypcTaphiH KOIAAHY ePEKIISTIKTEPi KapaCcThIPBUIIBL.

Tyiiin ce3nep: nuudpibik 6imiM pecypcesl, oKy ypaici, MS Power Point, Prezi Desktop, Sway, SlideRocket, Google
Docs, 280 Slides, Photodex ProShow Producer, ITpomollIOY, undopmaruka moHi.
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OCOBEHHOCTH UCIIOJIB30BAHUS HU®POBBIX OBPA3OBATEJIbBHBIX PECYPCOB
B CPEJIHEM LIIKOJIE

B cratee ompeneneHel  KOMIOHEHTHI — HCIIONB30BaHMA  LHUQPOBBIX  00pa3oBaTeNIbHBIX  PECYpCOB B
00mmeoOpa3oBaTeNbHON IIKOJE, B YaCTHOCTH, MOTHBALMOHHO-IIEJIEBOW, COJEpKATEIbHBIH M ONEpaIllMOHAIbHO-
JIESITEIFHOCTHBIA M OLIEHOYHO-TIPOJYKTHBHBIH KOMIOHEHTHI IM(poBoro obyuenus. OnpeneneHsl X CoxepKaHue U
3a71a4M, KOTOpble He00X0IMMO penaTh B y4eOHOM Iporecce.

st npenioiaBaHns MHOOPMATHUKH €CTECTBEHHO-MAaTEMAaTHUECKOTO HAIIPaBJICHHs IIPH SJIEKTPOHHOM O0y4YEeHUH OBII
NPOBENIeH aHAIU3 LU(PPOBBIX 00pa30BaTENBHBIX PECYPCOB, HCIONB3YIOLIMXCS B HECKONbKHX pecrnyOnukax. Microsoft
Office, Macromedia Flash, Corel Draw, Adobe Photoshop, Ulead GifAnimator, Ulead GifAnimator, Adobe Premiere
cepum MporpaMMHBIX TpoaykroB, HTML-nokymentoB, Macromedia DreamWeaver, B Microsoft FrontPage u kak
HHCTPYMEHTHI penaktupoBanust MS Power Point, Prezi Desktop, Sway, SlideRocket, Google Docs, 280 Slides, Photodex
ProShow Producer, IIpomollIOY u T.1. OBIIIH paccMOTPEHBI OCOOCHHOCTH MPUMEHEHHS ITUPPOBBIX 00pa30BaTEIBHBIX
pecypcos.

KuroueBsle ciioBa: 1udppoBoii 00pa3oBatelbHbIil pecype, yueOHsIi npouecc, MS Power Point, Prezi Desktop, Sway,
SlideRocket, Google Docs, 280 Slides, Photodex ProShow Producer, [TpomollIOY, npenmer nHPOpMATHKH.
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