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Abstract

In the context of rapid digitalization and the emergence of new financial technologies in the
market, the effectiveness of supervisory activities is becoming a critical task for the central banks
(CBs) of the countries that emerged from the former Soviet Union.

This study proposes a concept for the digital transformation of supervision using SupTech
(Supervisory Technology) — a technological solution aimed at enhancing analytical potential and
automating business processes.

Based on an analysis of the current supervisory structure for the Central Bank of the
Republic of Uzbekistan, the most problematic aspects (low automation, fragmentation of
information systems (IS), and high reliance on manual labor) were identified, which are
characteristic of many other central banks in the CIS countries. Strategic development directions
were also identified based on international practices and the concept of data-centric supervision.
The proposed practical solution includes the development of a SupTech platform with an
integrated liquidity stress testing module [1-4].

The architecture of the proposed platform covers the entire data processing cycle: from
collection, integration, and quality assurance to modeling and visualization of the obtained results.

To address the identified issues in the supervisory activities of the Central Bank, modern
tools and technologies are used: MinlO, PostgreSQL, Apache Airflow, Prophet, Random Forest,
XGBoost, Grafana, Prometheus, and WhyLogs [5-8].

The developed model predicts the LCR indicator, assesses the risks of regulatory violations,
and generates management reports in the required format. High reliability, transparency, and
compliance with compliance requirements are ensured. Visualization and automatic notifications
support the prompt response of supervisory units.

The implementation of SupTech will improve the quality and accuracy of supervision,
reduce decision-making time, enhance regulatory responsiveness, and increase trust in the
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country’s financial system. The developed concept offers a technological foundation for the
transition from reactive to risk-based and predictive supervision, consistent with international
standards and the challenges of the digital economy [9, 10].

Keywords: automation of supervisory activities, bank liquidity, supervision, SupTech.

Introduction

The modern banking sector of former Soviet Union countries faces the need to transform
supervisory mechanisms in the context of economic digitalization and the emergence of new
financial technologies based on information technology (IT). Central banks in CIS countries strive
to build a reliable, sustainable, and innovative financial system.

However, the effectiveness of supervision is often limited by low levels of automation,
fragmented IT infrastructure, and a high burden on manual business processes. This study aims to
develop a concept for the implementation of SupTech - a set of technologies that improve the
efficiency and analytical capacity of central bank supervisory activities [9].

The procedures used in this study include an analysis of the current IT environment of the
Central Bank of the Republic of Uzbekistan, the architecture of the SupTech platform, the
development of a liquidity stress testing model, and an assessment of its applicability [1].

The result is a comprehensive technological solution covering the entire supervisory data
processing cycle—from collection to visualization and management decision-making.

At the current stage, the development of the banking sector has become particularly relevant
for the CIS countries due to the transition to a market economy in the early 1990s, characterized
by the transformation of existing and the emergence of new lending institutions, without which the
successful accumulation, redistribution, and use of funds in the country’s circulation is impossible.

Credit institutions play a crucial role in the development of an effectively functioning
national financial market, redistributing the money supply to meet the demand for cash, a
fundamental factor in the growth of a market economy.

The Central Bank ensures the development of a modern and reliable financial sector in the
country, facilitating the transition to a more developed economy based on the service and
manufacturing sectors, and achieving sustainable growth.

Today, in a rapidly changing environment, achieving the reliability of a country’s financial
system without strong and innovative supervisory capacity is not easy. To ensure financial
stability and protect the interests of depositors, creditors, and shareholders, the Central Bank acts
as a supervisory authority. The Central Bank’s supervisory activities include verifying the
compliance of credit institutions’ decisions and actions with laws regulating banking activities and
Central Bank regulations.

The Central Bank’s supervisory functions are established in the Law "On Banks and
Banking Activities" and are carried out by the Banking Supervision Committee.

The Central Bank’s goal is to create conditions to prevent financial instability in commercial
banks and to monitor their compliance with established requirements.

The purpose of the Central Bank’s supervisory activities is to maintain the stability of the
country’s banking system, protect the interests of depositors and creditors, ensure the effective
functioning of the financial market, and ensure financial security [10].

The Central Bank’s supervisory powers include:

- mandatory rules for banks regarding the conduct of banking operations, accounting, and
statistical reporting, as well as the preparation of annual reports;

- mandatory rules for microcredit organizations regarding the conduct of financial
operations, accounting, and reporting;

107



Bulletin Of High Technology N 4 (36) 2025.-pp.106-115. ECONOMICS

A. A. Vartanyan, A.M. Kizi Kenjeeva
IMPROVING THE EFFICIENCY OF SUPERVISORY ACTIVITIES IN THE BANKING SECTOR
THROUGH THE IMPLEMENTATION OF INFORMATION TECHNOLOGY AND ARTIFICIAL INTELLIGENCE

- mandatory rules for pawnshops and credit bureaus regarding the conduct of their activities
and operations.

The Central Bank has the right to:

- receive and verify reports and other documents from banks, microcredit organizations,
pawnshops, and credit bureaus, request and receive information on their activities, including
transactions;

- demand clarification on the information received,

- inspect the activities of banks and microcredit organizations, their branches, and affiliated
entities, as well as the activities of pawnshops and credit bureaus, and apply sanctions to violators;

- establish requirements for internal audit of banks and credit bureaus;

- establish requirements for classifying the quality of banks’ assets and creating adequate
reserves to cover potential asset losses;

- determine the conditions and procedure for writing off bad assets;

- send banks, microcredit organizations, pawnshops, and credit bureaus binding orders to
eliminate any violations identified in their activities;

- request and receive information on the financial position and reputation of bank
shareholders in the event that they acquire a portion of the authorized capital exceeding the
amount established by law;

- impose qualification requirements on the managers, board members, and chief accountants
of banks and their branches, and the heads of executive bodies of microcredit organizations and
credit bureaus.

The implementation of recent reforms in the financial sector of the Republic of Uzbekistan
was extremely significant and effectively marked the beginning of a new era on the path to the
development of a reliable and competitive financial sector. In light of these transformations, it is
expected that financial institutions will increasingly change their business models and diversify
their financial services. Technological innovation is also driving significant transformations in the
financial services industry. At the same time, the COVID-19 pandemic has presented additional
challenges for financial sector participants in response to social distancing measures. In this
context, effective supervision is one of the conditions and factors for ensuring transparency and
stability in the financial sector.

Analysis of Existing Problems

External environmental factors include the growth of new market players, the increasing
complexity of business models, the changing risk landscape, new regulatory requirements, rising
consumer and investor expectations, and compliance with industry standards.

Key internal factors include:

- increased complexity of data analysis due to the lack of specialized tools, limited primarily
to descriptive analytics (what happened) versus predictive (what might happen) and prescriptive
analytics (how to avoid or optimize it);

- low productivity and low reliability of reporting processes (timeliness of information
receipt and high effort required to obtain it);

- low data quality (insufficient completeness, integrity, timeliness, accuracy,
consistency/uniformity), lack of standardization and consistency in data collection (e.g., different
formats — printed, Excel, PDF files;

- different data transmission channels — email, reporting applications);

- increased efforts to organize data preparation (manual checks, manual aggregation, dealing
with high error rates, etc.);

- the need for human resources with a mixed skill profile, both in their core professions and
in IT, to better assess the new risks posed by IT-enabled financing business models.
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The regulator and financial market participants are implementing IT in many areas of their
activities, both to improve the efficiency of internal procedures and for digital interactions with
each other. Rational use of IT reduces time and costs, improves the quality of services provided,
ensures efficient interaction, and reduces risks.

Within the framework of the use of modern IT by the regulator and supervised organizations,
two areas can be distinguished — SupTech and RegTech [9].

SupTech (Supervisory Technology) — technologies used by the regulator to improve the
effectiveness of control and supervision of the activities of financial market participants.

RegTech (Regulatory Technology) — technologies used by financial organizations to
improve the effectiveness of compliance with the regulator’s requirements.

The objectives of implementing SupTech solutions are:

- improving the quality of data analytics by optimizing data collection, storage, and
processing;

- increasing the efficiency and speed of risk identification in financial institutions;

- freeing up employee time to address issues requiring professional (motivated) judgment
and expertise.

The objectives of implementing RegTech solutions are:

- automation and standardization of business processes related to ensuring and fulfilling
regulatory requirements;

- reducing risks and costs, increasing the accuracy of compliance with regulatory
requirements;

- increasing the speed of fraud detection and response.

As regulatory reporting challenges continue to worsen, central banks are increasingly
adapting their internal systems to provide more effective supervisory capabilities, in particular by
implementing solutions in the field of regulatory and supervisory technologies.

SupTech — supervisory technologies — is the use of technological innovations by supervisory
authorities to improve the efficiency of supervisory activities. SupTech encompasses technologies
and solutions that enable regulators to improve efficiency and reorganize internal supervisory
processes to align them with the digital transformation of the financial sector, process data faster
and in larger volumes, automate business processes, analyze key risks, and identify trends.

International experience shows that SupTech is becoming a strategic priority for an
increasing number of supervisory authorities, as it helps streamline administrative processes,
reduce supervisory costs, improve decision-making, minimize risks, and maintain financial
stability.

The use of SupTech solutions by supervisory authorities has a positive impact on the
activities of supervised organizations, as it reduces the workload of supervisory authorities,
improves reporting processes, helps reduce compliance costs, etc.

Possible technologies used may include:

- data collection, processing, and storage technologies;

- artificial intelligence;

- natural language processing;

- data visualization technologies;

- robotics;

- cloud services;

- platform solutions. The objective of this work is to develop a concept and justify the need
for an innovative solution to improve the efficiency of the Central Bank’s supervisory activities.

Obijectives:

- Analysis of existing problems in supervisory activities;
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- Justification of the need to implement an information system into the Central Bank’s
supervisory business processes;

- Conduct research and develop a design solution based on agreed-upon business
requirements;

- Define technical requirements for the developed information system and its components;

- Work plan, schedule, and Gantt chart for the development and implementation of the
information system;

- Evaluation of the effectiveness of the developed system.

The relevance of this work is linked to the Central Bank’s ability to achieve its strategic
goals of creating a robust financial system based on inclusiveness, innovation, efficiency, and
sustainable economic growth through the transformation of oversight using IT.

It is believed that artificial intelligence and machine learning can significantly improve the
capabilities of human intelligence in descriptive, diagnostic, predictive, and prescriptive analysis.
Examples of use include identifying patterns in business performance in terms of liquidity and
profitability, which enables more proactive regulatory intervention.

The main areas of application for SupTech solutions are:

- risk analysis and management;

- improving financial market access procedures;

- identifying illegal activities in the financial market;

- improving information exchange with financial institutions and other entities;

- implementing a data-centric approach;

- automating the supervision of financial market participants;

- improving the efficiency of the Central Bank’s handling of appeals from individuals and
legal entities.

A practical solution is to develop a digital office concept based on workflow management,
case management, and collaboration platforms.

Let’s list the main stages of implementing an information system to automate the Central
Bank’s supervisory business processes:

- Analysis of the supervisory authority’s readiness for the information system
implementation;

- Assessment of the existing infrastructure;

- Formation of a project team;

- Development of an implementation business plan, specifying timelines, required resources,
and considering personnel training needs;

- Implementation and testing of the solution, its installation, configuration, and integration
with existing information systems;

- Maintenance and servicing throughout the lifecycle after its commissioning.

Methodology

The key categories of the study are:

Supervision — the process of monitoring financial institutions to ensure their resilience and
compliance with regulatory requirements;

SupTech — the use of modern digital technologies (machine learning, ETL pipelines,
visualization) for automation and analytics in supervisory practice;

Data-centric supervision — an approach focused on the use of primary, granular data rather
than aggregated reporting;

Stress testing — a method for assessing the resilience of financial institutions to market and
behavioral shocks.
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The study is applied in nature and is based on an engineering and analytical approach. The
following basic tools were used:

- Analysis of current regulatory practices of the Central Bank;

- Development of a SupTech platform architecture with data integration, modeling, and
visualization modules;

- Construction of a liquidity stress testing model using the Prophet, Random Forest, and
XGBoost algorithms;

- Data quality testing using Great Expectations;

- Organization of monitoring and visualization through Prometheus and Grafana.

The choice of tools for automating supervisory business processes was driven by their
scalability, open source nature, and successful use in banking practices in other countries.

Research Results

Thus, thanks to the development, implementation, and commercialization of the information
system for automating the Central Bank’s supervisory activities, we have achieved the following
results:

- a multi-level architecture for the SupTech platform with a liquidity stress testing module
was developed,;

- a 30-day LCR forecast and a five-month deposit outflow scenario were implemented,;
- target accuracy indicators were achieved: RMSE < 0.005, AUC > 0.90;

- automatic notification of deviations and regulatory violations was configured,

- API channels for transmitting calculations and reports were implemented;

- incident logging, model retraining, and internal audit were organized.

It is worth noting that SupTech can dramatically improve the efficiency of supervision,
reduce dependence on manual data processing, and ensure earlier risk identification. The
developed solution complies with international standards (Basel 111, ISO 27001, NIST CSF) and
successfully replicates approaches tested by many regulators in developed countries [1].

Compared to the traditional oversight model, SupTech provides a more comprehensive and
timely risk picture, enables the implementation of target and stress scenarios, and the development
of informed oversight measures.

Conclusions

The study demonstrated that the introduction of SupTech into the Central Bank’s
supervisory practices can serve as a catalyst for the transition to proactive and analytically sound
regulation.

The developed system for stress testing the capital liquidity of commercial banks represents
a practice-oriented solution capable of enhancing the resilience of the financial sector,
transparency, and accuracy of supervision, and also creating a foundation for the further
implementation of risk management information systems.

The results obtained in the study are applicable to regulators in various countries interested
in the digitalization of supervision.
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AULLU3PL NLAPSNRU YBrU<ULNT 4NMrONRLENRE3UL UMMBNRLUYESNRG3UL
PUMraNrUSNrU® SE1ELUSHULUL SEhuLNLNGPULENP L UPLEUSULUL
AULULULNRG3UL LEMHUUL UbRNSNY

WU dwpnuywt', U.U.Ybudbbyu?

"Mockosckuii eocydapcmsentbiii yHusepcumem umeHu M. B. Jlomorocosa
’Mockosckuli 20cydapcmeenHbiii uHcmumym mexdyHapoOHbix omHowenuli (MMUMO), Tawkenmcrkuli kamnyc

Upwagpupwg pYwjuwgdwu U $huwluwlwu unp wnbjuuninghwubph oniyw  dninp
gnpdtiint  wwjdwuubipnud  yGpwhuynn  gnpdniubinigjwu  wpryniwwybinnyeniup  nununwd  k
Ytuuwlwu Ywplunpnigywu fuunhp uwpuyphu WUCKU  wnwpwoépnd duwynpwd  tipypubiph
LYbuwnpnuwlywu pwuytipp (YR) hwdwp: Unyu hinmwgnunigjuu opgwuwynid wnwowpyynd k
dopwhuynnnipguu  pdwiht - wpwuubnpdwghwih  hwbgwlwpg'  SupTech  (Supervisory
Technology) wbfuuninghwywtu |nddwu  Yhpwndwdp, npp Gwwwwy nbh  pwpdpwgub
doppndwywu - ubpnidp b wywnndwwnwgul]  phqubiu  gnpdpupwgutipp:  Mgpblunwuh
Cwupwwbinnipjwu  Ybunpnuwlywu  pwuyph  Jbpwhuynnnigjwu  gnpdnn Yunnigywdph
Jopndniguu  hpdwu  Jpw  pwgwhwyndl; Gu dh pwpp  fuunpwhwpnyg  wuwbyunubp'
wynndwwnwgdwt  gwdn dwlwpnwy, nbintywwnywywu hwdwlwngbph (SK)
Ppwagdtiunwugywonipiniu, &dtinph wfuwwnwuph tywwndwdp pwpdp Ywiujwdnyenit, npnup
punpny Lu uwlb UMK Gpypubph pwqdwpehy Ybunpnuwlywu pwuybppt: Uhwdwdwuwy
uwhdwuyb) bu qupqugdwiu nwgdwywpwlwu ninnnigyniuutp’ hhdudwsd Jhowqgguwihu dinpéh
L wdwwybunpnu  Ybpwhuynnnypjwu  (data-centric  supervision) hwjbgwlywpgh Jpw:
Unwownlynn gnpduwlwu ndnwdp ubipwnnid £ SupTech hwppwyh dowynip' ubplunnigud
hpwgybihnipjwu uppbiu-punwynpdwu dnnnyny [1-4]:

Unwowplynn hwppwyh dwpunwpwwbwnggniup  pungpynd £ ndjuiutph dowldwu
wdpnnowlwtu  ghyp' hwdwpwgpnidhg, hunbgpnuipg W npwyp  JGpwhuynwdhg  dhusle
dnntwynpnud b unwgywéd wpryniuputiph hgnuwjugnid:

Pwgwhwjnyws dtpwhuynn fuunphpubph nwddwu hwdwp Yhpwnynd Gu dwdwuwlwyhg
gnpdhpubp U wbluuninghwubip' MinlO, PostgreSQL, Apache Airflow, Prophet, Random Forest,
XGBoost, Grafana, Prometheus U WhyLogs [5-8]:

Uowywsé dnnbp Ywufuwwbunwd £ LCR gnigwuhop, quwhwwnd £ unpdwwnpyubiph
fuwfunmdwtu nhulybipp L duwynpnd £ Yuwnwywpswlywt hwoytnynieiniuubp  wuhpwdtion
Glwswihny: Uwwhnyynd  Gu  pwpdp  hnwwipnentt,  pwthwughynyeiniu b
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hwdwwwuwnwuluwunentu Yndwwjbuuh wwhwugubphu: JYhgniwihqughwtu U wywndwin
dwunignwiubipp bwywuwnnw tu YyEpwhulynn unnpwpwdwunwiubph owytipwwinhy wpdwgwuphu:
SupTech-h utipnpnudp Ypwpdpwgup ybpwhuynnnipjwu npwyp W dogpninieyniup, Yujwqgbgup
npnanwdubiph punniudwt dwdwuwyp, Yndbinuguph  Ywpgwynpnnh - wywhynigniup W
Ypwpsdpwguh Juuwhneyniup Gpypp phtwtvwlwt  hwdwlywpgh ujwndwdp:  Uowydwsd
hwbgwywpgp wnwowpynw £ wbluuninghwywu hpdp' wugnud  Yuwwpbint  nbwyunphy
ytpwhuynnnieiniuphg nbiwyh nhujwytunpnu b jwufuwwnmbunnuywu ybpwhuynnnipiniu, npp
hwiwwwwwufuwunwd £ dhowqquiht  swithwuppubipht bW pwjht  wnuwnbunyejwu
dwpuwhpwytputippu [9, 10]:

Pwbugp  pwnbp.  JbGpwhuynn  gnponiubinggutu wynndwwnwgnud,  pwulbpp
hpwgytihniejniu, ytpwhuynnnieinwu, SupTech:

MNOBBINEHUE Y®®EKTUBHOCTHU HA/I30PHOM AESATEJBHOCTHU B
BAHKOBCKOWM C®EPE 3A CYET BHEJPEHUS UH®OPMAILIMOHHBIX
TEXHOJIOT'M U UCKYCTBEHHOI'O HHTEJLJIEKTA

A.A.Bapransin’, A. M. Ken:keena’

1 . .
Mockosckuii eocyoapcmeennsiii ynusepcumem umenu M. B. Jlomonocosa

2 . . . .
Mockosckuii 2ocyoapcmeennbiii uncmumym mexncoynapoonvix omuoutenuti (MIUMO), Tawxenmcxuil
Kamnyc

B ycnoBusix cTpemMuTenbHOM 1M(POBH3ALMU U TOSABICHHS HOBBIX (DPMHAHCOBBIX
TEXHOJIOTUH Ha pbIHKE 3()PEKTHUBHOCTh HAI30PHOM AEATENBHOCTH CTAHOBHUTCS KPUTHYECKU
BakHOI 3anadeit st Llentpanbaoro 6anka (LB) ctpan, o6pazoBasmmxcs u3 osiBmero CCCP.

B pamkax HacTOAIIEro  HCCIENOBAaHUS  MpEUIaraeTcss KOHIENIUS  IUPpOBOH
Tpanchopmaruu  Hamgzopa ¢ ucrnois3oBanueM SupTech (Supervisory Technology) —
TEXHOJIOTUYECKOIO PEILICHUS, HAMPaBICHHOIO Ha MOBBIIICHUE AaHAJIUTHYECKOTO MOTEHIHala U
aBTOMAaTH3AINIO OU3HEC-TIPOLIECCOB.

Ha ocHoBe mpoBeneHHOTO aHanmm3a TEKylIeW CTpyKTyphl Ham3opa mias b PecmyOmmku
V30ekucraH, BbISIBIEHBI Haubojee MpoOJIeMHBbIE acleKTbl (HU3KUI ypOBEHb aBTOMAaTHU3allWH,
¢parmenTanus uHGopmanuonueix cucreM (MC), BbICOKas 3aBUCHMOCTh OT PYYHOTO Tpyna),
KOTOpbI€ XapakTepHbl 1 MHOruM ApyruM L[b crpan CHI', a Taxxe onpeneneHsl cTpaTernyeckue
HalpaBlICHUsl Pa3BUTUSI HAa OCHOBE MEXIYHApPOIHBIX MPAaKTUK W KoHuenmwuu data-centric
supervision. [IpemnokeHHOE TpPaKTHYECKOE pelIeHHe BKIoYaeT pa3pabotky SupTech-
IaTGOPMBI CO BCTPOSCHHBIM MOJIYJIEM CTPECC-TECTHPOBAHUS TUKBUIHOCTH [1- 4].

ApxuTekTypa npearaeMoi miat(opMbl OXBaThIBAET BECh LIUKII 0OPaOOTKU JAaHHBIX: OT
cbopa, MHTErpanuu, MPOBEPKH KadecTBa J0 MOJAEITUPOBAHUS W BU3YyalIM3alMH TOTYYEHHBIX
pe3yJIbTaTOoB.
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Jlnsi pemieHusi BBIABICHHBIX MpOOJIEeM MO Haa30pHOH aearenbHocTH LB mcmonb3yrorcs
CoBpeMeHHbIe MHCTpyMeHTHl u TexHomoruu: MinlO, PostgreSQL, Apache Airflow, Prophet,
Random Forest, XGBoost, Grafana, Prometheus u WhyLogs [5- 8].

PazpabGorannas monmens mporHo3upyer mokasarenb LCR, omneHmMBaeT puCKu HapyIICHHS
HOPMAaTHBOB W (OPMHUPYET ympaBlieHYeCKHe OTYETHI B HeoOxomaumoM (opmate. ObecrnedeHbl
BBICOKAasl HaJI&KHOCTh, MPO3PAYHOCTh U COOTBETCTBUE TPEOOBAaHUSAM KOMIUIaeHca. Buzyanuzamus
U aBTOMATHYECKUE YBEIOMIICHMS IMOAJNEPKUBAIOT OMNEPATHBHYI PEAKLIMI0 HAJI30pPHBIX
MIOAPA3ACIICHUMN.

Buenpenne SupTech MOBBICUT Ka4ecTBO M TOYHOCTh HA/30pa, COKPATUT BpeMsl MPHHSITHS
pelIeHn, TOBBICUT AaKTHBHOCTh pETyNsATOpa W JOBepHe K (PHHAHCOBOW CHUCTEME CTpaHbI.
Pa3zpaboranHas KOHIENIHS peIaracT TEXHOJIOTUYECKYIO OCHOBY JIJISl IEPEX0/1a OT PEaKTUBHOTO
K PUCK-OPUEHTUPOBAHHOMY M IMPEAUKTUBHOMY HAJ30pYy, COOTBETCTBYIOLIEMY MEXIYHAPOIHBIM
CTaHJapTaM U BbI30BaM IU(poBoit s3xoHOMHKH [9, 10].

Knroueswie cnosa: aBToMaTusanusi HAJ30pHOM IEATEIBHOCTH, TUKBUIHOCTh OaHKOB,
HAI30p,
SupTech

Submitted on 07.10.2025
Sent for review on 14.10.2025
Guaranteed for printing on 29.12.2025

115



