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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecrniybnukacbl ¥nmmbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibIMOap Cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze kKabbindaHraHblH xabapnaldbl. byn uHdekcmerny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MeKemesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHadbl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMOap 6olbiHWa KoHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, 4ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu U mexHu4eCcKux
Hayk» bbln npuHsam O uHOekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Usesecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpuUpyem Hawy nNpueepXeHHOCMb K Haubosee akmyarbHOMY U 8/1USIMEIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam O5isi Hawezo coobujecmea.
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EVALUATION OF THE CHOICE
OF BORROWER RATING GROUPS

Abstract. Application of intellectual methods for information processing is a new step in improving business
efficiency by means of introduction of modern technologies, including digitalization tools. As a rule, the construction
of operations for solving specific tasks is carried out by experienced specialists to a large extent intuitively, and the
solution of each new task requires the entire work anew. The result is that very often a rather large part of the data
remains unprocessed and unclaimed. This is a significant disadvantage of the current situation, which determines the
main requirement for promising approaches to solving applied data processing tasks: the simplicity and reliability of
complex procedures excluding intuitive work of specialists must be provided. The paper touches upon the metho-
dological problems of credit risks in banking operations and shows the advantages of using recognition algorithms
based on the precedent approach. This helps to reduce the risk of losses and make a profit, as well as to justify
decisions when working with borrowers. Stressing the importance of traditional approaches, we note that using the
proposed approach allows to obtain a more accurate and objective result, to operate with large data sets, to optimize
customer service, to calculate the effectiveness of investments with minimal human impact.

Key words: decision support; a precedent approach; multicriteria selection; algorithmic support; artificial
intelligence, bank, efficiency, globalization, client, digitization.

Introduction. Nowadays the society is on the verge of a new era of the digital society and the digital
economy. The problem of globalization and acceleration in all spheres of the society activities is of a
systemic nature; therefore, it is necessary to correctly evaluate the prospects, advantages, and risks con-
nected with it. Creating information processing tools is a new step in improving business efficiency
through the introduction of modern technologies, including digital transformation tools. The application of
artificial intelligence systems provides the possibility to work with big data, which is important for all
areas of human activity. The use of artificial intelligence systems to support management decision-
making, to optimize the work, calculate efficiency with minimal human participation means making
decisions based on learning from precedents, eliminating interventions that cause negative distortions. The
advantage of artificial intelligence is that data are collected continuously and the emergence of big data
increases the efficiency of the system, and those organizations that postpone the introduction of artificial
intelligence systems into their operation risk to lag behind. At the present stage of development of the
digital economy, the experience of applying intellectual information processing methods is of great value.
It is a step in improving business efficiency based on the introduction of modern technologies, together
with digital transformation tools [1].

The development of methods for intellectual processing of information is known to be based on the
scientific works, the bibliography of which is given in [2-4].

Currently, one of the promising areas of development of modern technology is the creation of
information support tools as a part of automated control and management systems.
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These systems include telecommunications, data collection, processing and analysis systems, the
most important feature of which is belonging to big data.

For a human being, the processing and understanding of data are one of the most complex and
advanced functions of the brain. Owing to this, often systems of data collection and processing are limited
to tasks, processing, analysis of which is carried out with human participation.

At the same time, in solving problems of decision-making support based on specific information,
practical achievements are much more modest. In particular, there is some accumulated baggage in the
form of a significant number of separate heuristic procedures for processing, analysis and recognition.
Procedures such as standard operations are included (in a particular set) in data processing systems. The
construction of a sequence of operations for the solution of specific tasks is carried out by highly skilled,
experienced specialists in a largely intuitive way, and the solution of each new type of tasks requires
carrying out all the work again. The result is that very often a rather large part of the data remains
untreated and, accordingly, unclaimed by the end user. The latter circumstance is a significant drawback
of the current situation, which determines the basic requirement for prospective approaches to solving
applied data processing and recognition problems: the simplicity and reliability of the synthesis of high-
quality complex procedures that do not require any creative work of specialists should be ensured.

So, the situation in the world can be characterized as follows: measurement tools are actively and
successfully created and implemented; there are available means of computer technology of sufficient
productivity; there is a significant theoretical reserve;in practice, traditional methods of data processing,
analysis and recognition are applied, which cannot always provide support for decision-making in the
problems at hand.

The most important feature of information processing problems that arise in various poorly
formalized application areas is the absence of any adequate mathematical models for real situations or
objects. On the basis of such models, it would be possible to make calculations and obtain quantitative or
qualitative conclusions. These are data processing tasks that belong to a typical poorly formalized area.

The most important result can apparently be the justification for the possibility of solving various and
poorly formalized problems on the basis of some general information principles without constructing
adequate mathematical models of real processes or phenomena [2, 3].

The use of information processing tools is a new step in improving business efficiency by introducing
modern technologies, including digital transformation tools. Systems of artificial intelligence allow you to
operate with huge arrays of data, which is important for the financial sector.

Application of information technologies for making management decisions to optimize work with
clients, for calculating the effectiveness of investments with minimal human participation means making
decisions based only on information without human participation, which often has a negative imprint. The
advantage of using artificial intelligence right now is that data collection is a continuous process and the
larger the database gets, the more efficient the system works, therefore, those banks that ignore the im-
plementation of artificial intelligence systems are lagging behind their competitors.

The aim is complex research of the problem of artificial intelligence systems application, the com-
bination of real and simulated approaches on the basis of application of data processing and analysis
methods. The use of artificial intelligence in business will lead to fundamental changes in customer
service and a radical increase in business efficiency.

Constant complication of the modern business structure and the structured tasks it solves requires
qualitatively new characteristics of algorithmic support that provide a high degree of data protection, a
qualitatively new way of processing and analyzing data, and a quick search for relevant information. The
processes of globalization of all spheres of society provide a high level of competition, the maintenance of
which requires the use of powerful enterprise management systems, human resources and, consequently,
improving the quality of work and the effectiveness of organizations [4].

The problems of credit risks [5-11]. Timely detection of possible bankruptcy signs allows mana-
gement of credit institutions (hereinafter banks) to take prompt measures to remedy the financial condition
and reduce the risk of bankruptcy.

A risk is the probability of a loss that could affect the performance of an economic entity or an
economic transaction. Moreover, since the purpose of the bank's activities is to maximize profits, it must
pay great attention to the implementation of its operations with the minimum possible risks. To avoid
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bankruptcy, banks need to seek and apply effective methods and tools to manage these risks in order to
achieve and maintain a stable position in the banking services market.

Numerous models for calculating credit risk evaluation of the borrower indicate the existence of
problems in determining credit risk.

In modern banking practice, the problem of developing a computer system based on the ideas of the
pattern recognition theory is urgent and allows the credit manager to determine the borrower's risk class
and an estimate of the repayment of the loan and interest.

It allows to determine the borrower's risk class. Such a system can also be used in making various
decisions in the course of monitoring real contracts - whether to conclude a contract, what measures to
take in case of violations of the repayment schedule or interest payments, whether to prolong the contract,
how to react to depreciation of collateral, etc.

Management of banking operations is essentially the management of risks associated with the bank
portfolio, with a set of assets that provide the bank with income from its activities. The main part of the
bank portfolio is loans to businesses and individuals, which is connected with a risk of full or partial loss
of the bank's resources.

When developing the system, the following risk management algorithm was used:

1. Qualitative analysis - identification of the full range of risks, description of risks, analysis of initial
assumptions, classification and grouping.

2. Quantitative analysis - formalization of uncertainty; calculation, assessment and accounting of
risks.

3. Minimizing risks by designing risk management strategies, selecting the optimal strategy and
implementing it.

4. Risk control - monitoring risks, reassessing and adjusting risks, as well as making operational
decisions on deviations.

Risk management of the loan product is carried out at all stages of the life cycle of the risk evaluation
system through monitoring and controlling actions in cases of deviation from the specified project
parameters. Thus, the special nature of risk management as a stage of system design is to monitor
continuously in dynamics and with adjustments in order to avoid deviations from the parameters specified
by the bank because of exposure to risks in the process of participating in the system design cycle.

The main types of risk are liquidity risk, interest rate risk, risk of default on a loan.

The latter type of risk is especially important, since the non-return of borrowed funds brings large
losses to banks and can serve as one of the reasons for bankruptcy.

The form, the amount of lending, the method of repaying the loan and the collateral requirements
depend on the lending risk.

In this regard, the task of prompt and objective assessment of the lending risk is urgent.

The degree of risk of lending transactions is expressed in the highest interest rate for transactions that
are of a credit nature (loans, guarantees) in comparison with other assets. Loan rates should compensate
the bank for the value of the funds provided for the term, the risk of changing the value of collateral and
the risk of the borrower failing to fulfill its obligations.

The risk of non-fulfillment of obligations by the borrower is determined by a large number of factors
integrated into the concept of the client's creditworthiness.

The creditworthiness of a bank customer is its ability to fully and timely pay off on its obligations.
Assessmentof the borrower’s creditworthiness, as the task of determining the financial stability of the
borrower.It is important both at the stage of selection of potential borrowers, and at the stage of control
over the course of the loan repayment.

When assessing creditworthiness, risk factors are taken into account:

1) the nature of the transaction being negotiated,

2) customer credit history;

3) the state of the industry and the region;

4) position of the client in the specified industry;

5) the financial condition of the client;

6) theability of the client to provide the property as collateral;

7) the social status of the client.
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Analysis of credit risks is a complex task, including: developing methodological approaches to the
analysis of a potential borrower; monitoring and analysis of changes in financial stability of a potential
borrower, identification of unfavorable trends and their causes at the earliest possible stage.

To determine and analyze the risk, there are indicators for assessing the risk of lending. Given the
multiplicity of risk indicators, the difference in the level of their critical assessments there is the need to
evaluate existing techniques and determine how effective they are.

It should be noted that any indicator of the borrower’s credit risk assessment may depend on a
number of other indicators. Therefore, by introducing or ignoring any feature of the borrower for a more
accurate forecast, we can simultaneously directly or indirectly change the effect of several indicators on
the result. And it is not obvious that we will generally improve the final result of the forecast.

In addition, it must be taken into account that the effect of features on the result depends on the
environment of the forecast, which, of course, is almost impossible to take into account.

Traditional models of risk assessment [5, 10]. Analysis of traditional models and methods of
evaluating banking risks (such as the financial condition of the borrower, including the model of the
borrower's classification by the point system, a two-factor model for assessing the probability of the
bankruptcy of the borrower, assessing the probability of the borrower's bankruptcy based on the Altman Z-
account, the model of Roman Lis for determining the financial state, the assessment of the borrower's
financial position by U.Biver's indicators, the R-model of forecasting the risk of bankruptcy, Logit-
method,etc.) makes it possible to identify the main shortcomings of such assessment approaches.

The reasons for this are in the following. First, these models provide an incomplete, one-sided
assessment of the financial condition of the borrower, and therefore too large deviations of the forecast
from reality are possible. Secondly, the models were developed for certain economic and political condi-
tions. Thirdly, existing models of classification by the point system are usually developed conditionally
and appropriate refinements are needed to apply them. Therefore, in order to obtain a more objective
evaluation of the financial and economic state of the borrower, there is a need to create a more effective
evaluation methodology.

Thus, an adequate mathematical model in the field of assessing banking risks has not been created
yet, but the experience of heuristic solution of individual problems has been accumulated and, conse-
quently, the use of precedent approach technology in solving recognition problems is possible.

The transition of banks to the valuation of capital on the basis of the borrowers’ internal credit ratings
has increased interest in the methods of risk assessment.

There is a known approach based on the application of the method of committees for building the
borrowers’ model of internal credit ratings. The method of committees allows to more accurately assess
borrowers, than the more often used Logit-method. The main advantage of this method is the possibility of
taking into account non-linear relationships of variables, whereas the Logit-method conceders only the
linear dependence of the variables. It should be noted that one of the main problems of the committee
method is the computational complexity (it took more than 10 hours only to construct the committee),
whereas the construction of the Logit model takes several minutes. The model of internal ratings deve-
loped in this paper certainly does not satisfy all the requirements of Basel II, because it is based on data
for a period of less than five years and has a low value of Accuracy Ratio, which is due to the lack of
parameters. The model of internal ratings developed using the method of committees will be more accu-
rate than the model with the application of the Logit-method, which will positively affect the quality of the
credit organization's assessment of the risks being taken [11].

However, this approach has a number of limitations related to data diversity and computational
complexity. The authors mention it in their work.

The paper proposes an approach that allows to take into account the limitations associated with data
diversity and computational complexity.

In this connection, it is important to create methods, for example, by applying the precedent approach
methods (search for a solution "by analogy") [2].

The application of such a method makes it possible to combine the possibility of selecting charac-
teristics based on the existing experience of using features in similar systems, their description and expla-
nation (argumentation) of the solution obtained on the basis of the mathematical theory of pattern
recognition.
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At the same time, it should be noted that there is no domestic software that automates the solution of
the banking sector tasks, despite the fact that the use of information technologies and systems of this
direction in other subject areas of knowledge makes it possible to significantly improve the efficiency of
its solution process [2, 3].

As a methodological basis for the decision-making process, a "precedent" approach was proposed. In
this case, the information of the credit bureau, including both data on the reasons for refusal to the client in
the loan, and on the materials recommended for issuing loans and fulfilling the obligations of the borrower
in the past, can additionally be used as precedents.

The purpose of this work is to improve the quality of decision making when determining the class of
individual borrowers using recognition algorithms based on the calculation of estimates with the help of
the proposed Intellectual Program Support System for Decision Making.

None of the decision rules can be recognized as universal and free of shortcomings that limit the
scope of their application. Moreover, the creation of universal decision rules, apparently, is impossible in
principle. This is due to the fact that, depending on the purposes, the system of preferences and the possi-
bilities of obtaining information on preferences, various decision rules can be created.

The proposed model of risk assessment [2-5]. We propose a formalized approach that makes it
possible to implement the decision-making process on the appropriateness of issuing a loan using pattern
recognition techniques. The task of evaluating the financial condition is reduced to the classification of
borrowers on the basis of sufficiently weak requirements for the initial data. Borrowers classified as
belonging to the same class of patterns will have common properties, i.e.willhave approximately the same
level of financial stability, creditworthiness, and be equal.

When solving the task of classifying a borrower, the expert determines the classes of risk assessment,
characterized as a class of borrowers with a very high-risk probability, a class of borrowers with an
average risk probability, a class of borrowers with a very low-risk probability. Borrowers who wish to take
out a loan are referred to one of the previously defined classes, based on the level of their financial
condition. Depending on the chosen risk class, the system determines which credit policy the manager
shouldselect.

Substantial statement of the problem. State classes are defined, each of which contains borrowers
with the same risk assessment. Each borrower is described by a set of features that characterize its state. It
is required to put the defined borrower to one of the risk classes.

In the language of the mathematical theory of pattern recognition, this problem is defined as follows.

Formal setting of the problem. Input information is a set of vectors

X = {xj|j = I’M}C Rn, where xj = (x(l) -.-,X;n)),

j

Here M — is the number of vectors n — is the number of characteristics, x; — j-th is the vector (j-th

observation).
The task of training with the teacher. Suppose that unknown q classes of objects X, X,,..., X, that

in a given set X (the training set) are represented by finite subsets

q
XXX, X={JX,, XNX,=0 Vi,

i=1

It is necessary to create a rule by means of which it is possible to classify with a sufficient degree of
reliability objects belonging to classes X', X,,..., X, but not contained in the training setX . The

criterion for the quality of the sought-for decision rule is the percentage of correctly recognized objects
with a priori known classification, but not participating in training. A set of such objects is called a check
or validation sample. Forming a validation sample from the set of all the objects presented for training is
also a very important task.

The recognition of an object is based on a previously conducted training - a stage that precedes the
recognition phase. The aim of the training is to select such thresholds, which result in a minimum number

— 161 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

of errors on the training set of objects with the known membership of classes (training). The next stage
after the training is the stage of training control. It consists in checking the training, calculating the error in
recognizing objects of the examination set of objects that belong to known classes (the exam). In addition,
the last stage is the recognition of an unknown object.

At present, a large number of algorithms for object recognition have been developed and extensive
experience in solving applied problems in various fields of science and technology has been accumulated.
The most developed and well-known model of recognition is the model of algorithms for calculating
assessments. An algebraic theory of pattern recognition is created. Multiparametric algorithms of this
model were used as the basis for the decision support system for determining the size of the loan.

The class of algorithms based on the calculation of assessments is given by describing the six
elements defining it:

1. A system of reference sets,

2. Proximity function,

3. Calculation of estimates for the rows of a fixed reference set,

4. Calculation of the estimate for the class from the reference set,

5. An estimate for a class in the system of reference sets,

6. The decision rule.

Any recognition algorithm, the task of which consists of these six elements, will be an algorithm for
calculating assessments, which are a set of all possible recognition algorithms that can be specified by the
six elements under consideration.

Thus, we can say that by choosing a particular system of reference sets, defining the proximity
function, specifying the rules for calculating assessments for the rows of a fixed reference set, for a class
over a reference set and for a system of reference sets, also assigning a decision rule, we get some specific
algorithm for computing assessments. The class of recognition algorithms based on the calculation of
assessments includes all possible algorithms that can be created from the six elements considered.

Advantages of this model are as follows.

. Presence of controllable model parameters;

. Availability of training;

. The analysis models are parametric;

. Possibility of finding significant objects of classes;

. Presence of weights of objects, features;

. Considering diversified information;

. Ability to select significant signs;

. Assessment of expert breakdown of objects into classes;
. Ability to identify borrowers who are in borderline areas.

Using this approach allows us to obtain a more accurate and objective result. This helps to reduce the
risk of loss and make a profit, as well as to give reasons for the decisions made when working with lenders
and partners.

The ultimate goal of the work is the construction of an experimental computer system for determining
the risk of lending based on the borrower’s condition. For this purpose, the information system "Risk
assessmentin retail lending" was developed, on the input of which the borrower's descriptions submitted
by the vector-descriptions and divided by the expert into classes on risks are submitted. For a recognizable
borrower, the system determines the class of its credit risk [3-6, 11].

Integrated software environment [12-14]. The system includes the following modules: a charac-
teristics processing module, a training module, an examination module, a recognition module. In addition,
the system includes a module for analyzing the borrower's risk based on a dynamic set of characteristics, a
module for selecting significant characteristics, a module for selecting financially stable borrowers, a
module for selecting the standards for each risk class, and a module for integrating dissimilar remote
systems.

In our opinion, the model of internal ratings developed with the use of EA will be more accurate than
the model with the application of the method of committees, which can improve the quality of the credit
organization's assessment of the risks being taken.

O 00 1N DN KW~
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As noted above, a number of characteristics in the assessment of the borrower is a dynamic set, which
in turn depends on the external environment - from the review period, the methodology of assigning
ratings by some agencies.

Conclusion. In this work, we touched on the issues of credit risks in banking operations and showed
the possibility of using recognition algorithms based on the calculation of assessments in them.There are
also other approaches to the definition of bank risks in the issuance of loans. We note that a lot of research
has been devoted to the theoretical foundations of risk in multicriterion and gaming problems.

C. A. Mycrapun', I'. M. Jlyiicen?, A. A. 3eiinyumn’, E. B. Kopo6osa*

| AKITapaTThIK JKOHE eCENTEYINl TEXHOJIOTHIAP UHCTUTYTHI, Anmaty, Kazakcran,
2 On-®apabu areiaarsl Kazak YITTHIK yHUBEpcHuTeTi, AnmMary, Kazakcran,
SKasakcTaH YITTBIK JapaThUIBICTAHY FRUIBIMIAPBI aKafeMusichl, Actana, Kasakcran,
“Peceii [InexaHoB aTHIHAAFBI SKOHOMEKA YHUBEpCHUTETI, Mockey, Peceit

KAPBI3 AJIYIIBI TOIITAPAbI TAHAAYbI BAFAJIAY

AHHOTanusi. AKnaparTap/isl HHTEUIEKTYaJIbIK OHJIEY SAICTEPIH KOJJaHy 3aMaHayH TE€XHOJIOTHSIIapAbl, OHBIH
iminae uudpiik TpanchopManys KypaldapblH €Hrizy apKbUlbl OM3HECTIH THIMALIITIH apTThIpyla jkaHa Kaaam 0o-
Jipin TabbuTazbl. Epeske OObIHIIA, HAKTHI TAlChIPMANIap bl SNy OOMBIHINA ONepaIisiiapbl KYpacThIpy paciMaey-
ci3 ToxipuOeni MaMaHAapIbIH MHTYUIHSUIBIK KOPCETKIIIIHIH HEeTi31HAe OpBIHIANIa/Ibl XKoHE 9pOip jkaHa TarchlpMaHbl
HIenry KaitazaH OapiblK JKYMBICTBIH OpBIHTAMybIH Tanan ereni. CoHbIHIA KeOiHece aepeKTepAiH Ker Oediri
OHJICYCi3 JKoHEe KakeTci3 00JbIn Kaia Oepeni. by arbIMaarsl skaraaidIbIH MaHbI3(bl KEMILUIITT OO TaObLIabI, 01
JepeKTepi OHACYAiH KOIIaHOANBl TalChHIpMAaNapblH IIEITyae Keiemeri Oap omicTep YIIiH HETI3ri Tamarmrapsl
AHBIKTaMIbI, MBICAJIBI, MAMAaHIAPpAbIH MHTYULMUIBIK XKYBIMBICBIH TaJall eTIeHTIH KYpAeNni mpoueaypaitapIbH Kapa-
MAABIMABUIBIFBEI MEH CEHIMIUTITIH KaMTaMachl3 €TyiH Tamam erefi. Makamaga OaHKTIK omepanusuiapia KpPeTUuTTiK
TOYEKEACPAIH Mocelenepi KapacThIpbUIa bl JKOHE MPEHEACHT OMICiHIH HETi3iHAe TaHy alTOpUTMIIJIEPiH KOoJijaa-
HYJABIH apTHIKIIBUIBIKTAPEI KOpceTUlei. byl MIBIFBIC ToyeKeliH TOMEHIETYTre >KOHE Kipic almyFa, COHBIMEH KaTap
cepikTecTep MEH Kapbl3 ajlyllIblJIapeH )KYMBIC icTey OapbIChIHAA IIEeMIiMIEpAl HeTi3aeyre MYMKIH/AIK Oepe/i.

HoacTypai spicTepiiH MaHbBI3ABLUIBIFBIH KOPCETE OTHIPHII, 013 YCHIHBUIBII OTHIPFaH OMICTIH HaKThl )KOHE 00BEK-
TUBTI HOTHXKE QJIyFa, YIKEH KeJIeMJIeTi AepPEeKTepPMEH )KYMBbIC XKacayFa, KIMEHTTepPre KbI3MET KOpCeTyi OHTaiaH-
JIBIpYFa, alaMFa €H a3 ocep eTeTiH MHBECTHLMUIApAbIH THIMALIITIH ecenTeyre MyMKIHIIK Oepei.

Tyiiin ce3aep: memnriM KaObUIAY bl KOJIAAY, IPEICISHTTIK TOCLI, KO KPUTSPUII TaHAay, alTOPUTM/IIK KaM-
TaMachl3 €Ty, )KacaH/bl MHTEJIEKT, OaHK, THIMALIIK, xkahaHaaHy, KITUEeHT, HU(pIaHabIpy.

C. A. Mycradun', I'. M. Jlyiicen?, A. A. 3eiinyumun’, E. B. Kopo6osa*
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3 KazaxcTaHCKas HAMOHAJIBEHAS aKaJIEMHs ECTECTBEHHBIX HayK, ActaHa, Kasaxcraw,
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OILIEHKA BbIGOPA PEMTUHI'OBBIX I'PYIIII 3AEMIIIUKOB

AnHotanus. [IpruMeHeHHe METOJIOB MHTEIUICKTYIbHOW 00paboTKH MH(OpMAIH SIBIIICTCS HOBBIM IIArOM B
noBbIIIeHUH 3P (eKTHBHOCTH OM3HECA Ha OCHOBE BHE/IPEHUs] COBPEMEHHBIX TEXHOJIOTH, B TOM YHCIIE MHCTPYMEH-
TOB 1udpoBoii TpanchopMmaruu. Kak mpaBuiio, MocTpoeHUE OINepalfii o PelIeHHI0 KOHKPETHBIX 3amad 6e3 ¢op-
MaJIA3aliN OCYIIECTBISIETCS OINBITHBIMH CIICIIUATUCTAMH B 3HAYUTENBHON CTENCHH WHTYUTHBHO, W pEIICHUE
Ka)/10i HOBOW 3amaun TpeOyeT Bceil paboThl 3aHOBO. B pesynbraTe 4acTo JOBOIBHO OOJNBINAS YacTh JAHHBIX OC-
TaeTcss HeoOpaboTaHHOW W HEBOCTPEOOBAHHOH. DTO SIBJISETCS CYIIECTBEHHBIM HEIOCTATKOM TEKYIIEH CHUTYyaIuw,
KOTOpas OIpenenseT OCHOBHOE TpeOOBaHWE I MEPCHEKTHBHBIX IOIXOMOB K PEIICHHWIO IMPHUKIAJHBIX 33739
00pabOTKKM MAaHHBIX: JO/DKHA OBITH OOCCIIEYeHA MPOCTOTAa M HAAEKHOCTH CIIOXKHBIX MPOIEAYpP, HE TPEOYIOIINX
WHTYUTHUBHOH PabOThI CHELUATNCTOB. B cTaThe paccMaTpuBarOTCs METOANYECKHE TPOOJIEMbl KPEIUTHBIX PUCKOB B
6aHKOBCKl/IX ornecpanudax MW IOKas3aHbl IMPEUMYIICCTBA HCIOJbB30BaAHUA aJITOPUTMOB pPACIIO3HABAHUSA Ha OCHOBE
BBIYHCIICHHS OLIEHOK. DTO MOMOIaeT CHU3UTh PUCK MOTEPH U MOIYYUTh IPUOBLIb, a TAKKe 000CHOBATH PELICHUS ITPU
paboTe C 3aeMIIMKaMH W TapTHepamu. [logyepKkuBasi BaXXHOCTh TPAIJWIIMOHHBIX ITOAXO0JO0B, MBI OTMEYaeM, 4TO
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HCIOJIH30BAHME IPEAIAraeMoro Moax0a MO3BOJIET HOIYIUTh 00Iee TOUHBIA U 00BEKTHBHBIN pe3yibTar, padoTaTh
¢ OOJBIIMMH HaOOpaMM JaHHBIX, ONTHMH3UPOBATH OOCITYy)KHBAHHE KIMEHTOB, PACCYMTATh 3(P(HEKTUBHOCTh HHBEC-
THLWH ¢ MUHUMAJILHBIM BO3JICHCTBHUEM Ha YEIOBEKA.

KiroueBble cj10Ba: MoJiepiKKa MPUHATUS PEIICHUHN; MPEIeICHTHBIN MOAX0/; MHOTOKPUTEPHAIBHBIN BHIOOD;
AITOPUTMUYECKOE 00ECIICUCHUE, NCKYCCTBEHHBIN MHTEIUICKT, OaHK, 3 (eKTUBHOCTD, riodanu3anus, KIUEeHT, mud-
poBH3aLHS.
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