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Abstract

The article examines the use of generative artificial intelligence (Al) in teaching
the course “Modern International Financial Technologies” within a simulation-
based approach. The study was conducted in two stages: first, an analysis of the
regulatory framework and the practices of digital banks in Uzbekistan; second,
the development, with Al, of varied cases and synthetic datasets. Four modules
are presented: ISO 20022, open banking, CBDC/stablecoins, and regtech
KYC/AML. Al acts as a scenario designer and tutoring assistant: it creates
“noisy” data, models negative cases, and supports the verification of solutions.
The results show that the simulation format enhances understanding of payment
architectures, develops API design skills, and increases student engagement.

Keywords: Generative Al, open banking, CBDC, simulations in education,
financial technologies, digital transformation.

Relevance

Modern higher education faces the need for a radical restructuring of teaching
methods in response to the challenges of the digital era. This task is particularly
acute in disciplines related to financial technologies, where technological
development outpaces educational curricula. The concepts of open banking and
CBDC, despite their strategic importance for future specialists in international
finance, remain abstract for students due to the lack of practical application
models. Traditional methods (lectures, presentations) do not allow students to
“experience’ these technologies. Generative Al offers a solution: it is capable of
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rapidly generating realistic, regulatorily compliant, and personalized
simulations, transforming passive learning into active immersion. This is
especially important in a multicultural environment, where students from
different countries require flexible and adaptive formats. Thus, the relevance of
the study is determined both by pedagogical necessity and by the opportunities
opened up by Al in the context of national digital transformation and global
trends (by 2025, 70% of financial transactions will become digital — McKinsey,
2024 [1)).

Research objective. To develop and evaluate the effectiveness of applying
generative Al to create payment simulations in open banking and CBDC within
the discipline “Modern International Financial Technologies.”

Research methods. The study was i1mplemented in two stages.
At the first stage, an analysis of the regulatory framework was conducted [2]:
the Law of the Republic of Uzbekistan “On Payments and Payment Systems,”
industry reports (Central Bank of Uzbekistan), and the practices of digital banks
(Anor Bank, TBC Bank) [4-5] in order to identify typical scenarios suitable for
didactic modeling.

At the second stage, using generative Al, variable educational datasets and case
studies for simulations were generated across four modules: ISO 20022
(pacs/pain); Open Banking; CBDC/stablecoins; KYC/AML.

Generative Al was integrated into the educational process as a scenario designer
and expert tutor, ensuring scalability and personalization of learning materials.
This made it possible to create a dynamic environment in which students not
only study theory but also make decisions under conditions MakcumaibHO close
to the real market.

The developed model includes four simulation modules, each representing an
end-to-end practical case:

1. Module: ISO 20022 Payment Messages

Student role: Payment Operations Analyst.

Essence of the simulation: Students work with synthetic payment messages
(pacs.008, pain.001) generated by GenAl and containing controlled errors
(incorrect field formats, incompatibility of status codes, errors in remittance
information). The task is to perform technical and compliance validation,
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standards (Table

).

identify errors, and determine the correct exception code. Al provides instant
feedback, explaining why the payment was rejected in accordance with ISO

Table 1. Structure of the training simulation “ISO 20022 Payment Messages.”

3agaya cTyaeHTa

Poas GenAl u cumynsuust

Kpurtepun ouenkun

1.1.

CTPYKTYPBI
(pacs/pain)

Paz0op

GenAl renepupyer «I'ps3Hoe» coobOmenue: GenAl
co3maeT TekcToBbIH (aiin (mmu JSON/XML-cTpykTypy),
UMHTUpYIOIIUI  coobmenne pacs.008  (miarexxHoe
nopydenue) win pain.001 (3ampoc Ha WHUIUHPOBAHHE
2-3

HenpaBwibHBI  BIC-kxox

Iarexa), CIEeNHaTbHO  BCTaBIIAA OIIINOKH:

HEBEpHBI (opmaT JaThl,
Oenedunmapa, mPoNyIIeHHOE 00s3aTeTFHOE TOJIe.

TouHOCTh WACHTH(DUKAIMH:
CTyoeHT OODKeH HalTH U
MEPEUYUCIUTh BCE OIIMOKH,
ykazaB To4HOe Tmonme [SO
20022 (mammpumep,
<IntrBkSttlmDt>)

TpeOyeMbIii (hopMmar.

u

1.2.
Mapuipytuzanus u
CTaTyChl

GenAl-TeroTOp MOzenupyeT MapuipyTuzannto: CTyqeHT
MpeaiaraeT MapuipyT miatexxa (Hampumep, oT banka A
yepe3 LlenTpanpheiii 6ank k banky b). GenAl, nonyuus
3TOT MapUIpyT, IMUTHUPYET OTBET CHCTEMBI, TEHEPHUPYS
coobienue pacs.002 (oTuer o cTaryce) co CTaTycoM
RJCT (oTKIIOHEHO) W KOIOM WCKIIOUEHUS, OOBSICHSIS,
noyeMy TMpeioKeHHasi MapIIpyTH3alys HEBO3MOXKHA
WY TIpUBeNia K cOO0to.

KoppektHocTe  nmelicTBHIA:

CryneHt IOJIKEH
MPEIOKUTh

KOPPEKTHpYIOIllee JelCTBHE
JUTSl YCTICIITHOTO MPOBEACHUS
rJiaTexa (manpumep,
BEIOpaTh MPaBUIILHOTO
MOCPEJHNKA) U OOBSICHUTH
3HAa4YeHHE KOJa WCKIIOUYEHUS
(mampumep, AMOS

Duplicate transaction).

1.3. CootBeTcTBHE
noneun

GenAl cpaBHuBaet Gopmarsl: CTyIeHTY JaeTcs mojie U3
SWIFT MTI103) m
npenjaraercsi Hatu ero 3kBuBajieHT B ISO 20022.

craporo ¢opmara (Hampumep,

GenAl BeICTynaer B poJid CIPaBOYHHKA, MTHOBEHHO
NPOBEPSISi COOTBETCTBUE U TEHEPHPYS KOMMEHTApPHH O
npeuMyIlecTBax HOBOro opmara.

Hasrik KOHBEPTALIUU:

IIpouent MIPaBUIIBHBIX

COIIOCTaBJIICHUH ITIOJIEM.

2. Module: Open Banking (PIS/AIS)

Student role: Fintech Developer / Integration Manager.
Essence of the simulation: Students are provided with fragments of API
specifications (Swagger/OpenAPI) that simulate banking endpoints. Their task

is to design a logical sequence of requests for payment initiation (PIS) or account
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information aggregation (AIS), in compliance with PSD2 requirements for
authentication and consent management. GenAl is used to model negative
scenarios (e.g., handling a 403 Forbidden response due to an expired token or
violation of the idempotency principle), thereby training students in debugging
and error-handling skills.

Table 2. Structure of the training simulation “Open Banking (PIS/AIS).”

3agaya cTyneHTa

Posb GenAl u cumyasinus

Kputepun onenkun

HNurepnperanus
GenAl remepupyer dYacTb  crenu(UKAIUH | TpeOOBAHMIA: CryneHt
(Swagger/OpenAPI): GenAl co3maer kparkoe, HO|JOKEH COCTAaBUTH CIHICOK
71 g API 3anmyTaHHoe omnucanue API-koHeuHOW TOYKM IS |00S3aTeNbHBIX noJIen
o TEHHe " |MHpmanmy  TiaTexa (/payments). B omnmcanue|3ampoca, yKa3aTb BEPHBIH
cneunpuKau HAMEPEHHO BBOJHTCSA HEACHOCTh oOTHocuTensbHO|HTTP-meton (POST) wm
00513aTeNbHOCTH HEKOTOPHIX TOJNEH WM TMOpsAKa|HAeHTU(UIMPOBATH
1aroB (aBTOPHU3aLUs/COTIIACHE). HESICHOCTH/TIPOTUBOpEYNE B
JIOKYMEHTAIINH.
GenAl nposepsier noruxy PIS: Crynent nomxen|Jlormueckas KOppeKTHOCTB:
OMHCaTh MOCIEeI0BATENbHOCTh 3aIPOCOB U OTBETOB|BepHbIi  mOpsAAOK  I1aroB
g ycnemHod wHunuamuu 1wiatexa (Consent|(omoOpenue,
2.2.  TlpoexktupoBaHue .
. |Request -> TPP Redirect to Bank Auth -> Auth|ayrenTudukanms,
HOCHCAOBATEALHOCTEN I Token Exchange -> Payment Submission). GenAl|Bbinonnenue). GenAl

(CuacTuBbIi Ty Th)

uMuTHpYeT OaHKoBckui AP, mogTBepkmas kaxaprit
YCHENTHBIA Mar W TepefaBas CIEAYIOMUNA TOKEH
(mmuTanus "3ampoc-oTBet").

NPOBEPSIET, YTO CTYACHT HE
nporyctun 1mar "Cornacue
ximenTa" (SCA/PSD2).

2.3.

HETraTUBHBIX CLICHAPUCB

Huzaitn

GenAl GenAl
MpeuIaraeT CTYIEHTY S5 pa3lNnYHBIX HETaTUBHBIX

kak Ienepatop Neg-keiicoB:

cuTyanmii  (HampuMep, WCTeK CPOK JICHCTBHS
comIacusi, HEBEpHBIH TOKEH, HEJOCTATOYHO CPEJICTB
Ha cuere, OmokupoBka cdera mo AML). CrymeHt
JIOJDKEH CIIPOCKTHUPOBATh OKHmaaeMblii orBeT API
(HTTP-xox 1 Kozt OLIMOKH).

HaBpik otnaaku: CryneHT
MIPaBUIIEHO orpenessier
HTTP-xon OIINOKHU

(mampumep, 403 Forbidden
win 400 Bad Request) wu
onuchIBaeT, kak TPP momken
00paboTark 3Ty OLIMOKY.
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3. Module: CBDC / Stablecoins
Student role: Central Bank Expert / Regulator.

Essence of the simulation: The focus is on strategic and architectural dilemmas
(LO-L2 layers). Students make decisions regarding the distribution model
(direct vs. two-tier) and architectural trade-offs (balancing privacy and AML
compliance). Within the simulation cases, GenAl generates offline payment

scenarios with delayed synchronization, where the student must propose a
mechanism to prevent double spending and analyze how the chosen model
affects the financial stability of commercial banks.

Table 3. Structure of the training simulation “CBDC / Stablecoins.”

3amaua crymeHTa

Poab GenAl u cumMyasius

Kpurepum onenku

3.2. KommnaeHc-
mpoBepku (AML)
B CBDC

neiTaeTcs coBepnTh odduaiin-atexx CBDC na
5000%". CTyaeHT JNODKEH ONpeAeinTh, Kak U Ha
kaxoM ypoBHe (LO, L1, L2) oH MOXET OTCIeUTh 3Ty
Tpan3akuuto, eciii CBDC Obuia cripoekTupoBaHa ¢
BBICOKHM YPOBHEM IIPUBATHOCTH.

GenAl renmepupyer Lb-mumemmy:  Crynenty

npemiaraetrcst BeIOpats Mogens CBDC (Ha ocHOBe|O0OocHOBaHuMe BbIOOpa: CrymeHt
3.1. CUETOB VS. Ha OCHOBE TOKEHOB) M MOJIENb |I0IKEH OOBSICHUTB, KaKo
ApXUTEKTYpHBIE |qucTpuOyIHy (psMasi vs. AByXypoBHeBas). GenAl|KoMITpoMucc OH cliena (Hanpumep,
KOMIIPOMHCCHI MOICIUpPYET  TOCIEACTBUS  3TOoro  BbIOOpa,|lIpuBaTrHOCTH VS. COBMECTUMOCTD C
(Omuccust/Juctp |Hanpumep, reHepupys OT4eT O ToM, uTo "mpsiMasi|AML) W 3alIMTHTE CBOHM BBIOOD
nOoy1IHst) Monenb mpuBeia K 3akpeituio 50% xommepueckux [nepen "mpasnenuem L[B" (kotopoe

O0aHkoB" wmnM "MOJENb TOKEHOB He mo3BossieT|umutupyer GenAl).

MIPOBOANTH KOMILTa€HC-TIPOBEPKH'".

ITonumanue APXHUTEKTYPBL:
GenAl cumynmupyer aHoHuMHBIN Tiatexx: GenAl|CryneHT JOJKEH yKa3arb
co3maer creHapuid: "KpumuHanbHBIM 'AreHT X'|KOHKpETHBIE '"TOYKM KOHTPOJIA"

(marmpumep, ucnonb3oBanne KYC-
KOIIIEJbKA, mopor  oddaiiH-
TpaH3akIui, Metananneie). GenAl

Jaet OIICHKY, HACKOJIbKO
s¢dexTuBHA ObLIa MOMBITKA
OTCIIC)KUBaHUSI.

3.3. Oddnaitn-

TIaTEX

GenAl co3maer mpoOmeMy  CHHXPOHHM3AIHH:
CTyneHT mpoeKTHpyeT cleHapuii oddraiH-Tarexa
CBDC. GenAl umutupyet cO0ii ceTu U CiparuBaet
ctynenTa: "Kak cuctema m30eXHUT IBOIHON TpaTsl
(double spending), korma ycTpOMCTBO BEpHETCS B
OHJIaH?".

Texnnueckoe pemenue: CTyaeHT
JIOJDKEH TPEUIOKHUTH TEXHUYECKUH
WA Kpunrorpaduieckuit
MEXaHHU3M, KOTOPBIM MpeIOoTBPaTUT
IBOWHYIO  Tpary  (Hampumep,
UCTIOJIb30BaHUE 3alUIICHHOTO
JJIEMEHTA Secure Element,
orpaHuueHue OanaHca, BpEMEHHBIE
MeTkn), uto GenAl mposepsieT Ha
KOPPEKTHOCTb.
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4. Module: RegTech (KYC/AML)

Student role: Transaction Monitoring Analyst.
Essence of the simulation: Students work with transaction feeds generated by
GenAl that contain “hidden” red flags (transaction structuring, abnormal

velocity, illogical geography). The task is to design and test simple monitoring
rules and threshold values. Al acts as a reporting system that evaluates the
effectiveness of each rule by showing the number of false positives and missed

incidents (false negatives), thereby encouraging students to iteratively improve
compliance controls.

Table 4. Structure of the training simulation “RegTech (KYC/AML).”

3agauya cTyneHTa

Posb GenAl u cumyasinus

Kputepun onenkun

Hasbix KJIACCU(PUKALIH:
GenAl TEeHEPUPYET "[Tomo3purtenbHyIO ¢
" ., | CTyeHT HOJKeH BBISBUTH U
Tpan3akiuio": GenAl co3maer ommcaHue OmHOM
. o KJaccu(puIMpoBaTh BCE
KPYITHOH M HECKOJNBbKHMX MEJIKHX TpaH3aKLOUd IJist
4.1.  Kimaccudukarms «KpacHbIE (hrmaxxKm»
" w |KIMEHTa-IOpUIUYEeCKOro  JuIa,  BKIodas: 1.
Kpacubix ¢naxxor .. | (HanpuMep,
HeoG6brynoe Bpemst. 2. CBsA3b ¢ CAHKLIMOHUPOBAHHON .
o «leorpaduueckuii  puck»,
ctpaHoi. 3. Ucmonb3oBaHHE CIOXKHBIX —CXEM .
N «TpaH3akIIMOHHBI ~ PHUCK:
(HampuMep, MHOTOCTYTICHUYATBIN TIEPEBON).
Hpobnenue»).
OnTuMu3anus MpaBUIL:
GenAl xak Cucrema Monuntopunra: CryaeHT H P
CryneHt JIOJIKEH
JIOJDKeH opMannioBath npaswio AML (manpumep,
N . | mepedopmynupoBars
«Coo0mars 0 J1000H TpaH3aKLUWH, MPEBBIMIAIOLICH
MpaBuUIIo, YTOOBI
4.2. Cuenapun|10 0008, ecnmu ona coseprieHa Mmexxay 22:00 u
. MUHHMU3UPOBATh  JIOXKHBIE
TPaH3aKIIMOHHOTO 06:00»). GenAl renepupyer 10 3amuceir ¢
cpabaTblBaHMsA,  COXpaHss
MOHHUTOPHHTA peasbHBIMH TPAH3aKUMSMH U IPOBEPSIET, CKOJIBKO
. .. npu 3ToM 3()(HEKTUBHOCTD
noxHbIX cpabareiBanmii  (False Positives) wmu
OoOHapyKeHUs. GenAl

nponyiieHHbXx uHIMaeHToB (False Negatives) ngano
HPaBHUJIO CTYJICHTA.

IIOMOTaeT €My WTEPaTUBHO
YIIy4IIUTh IPABUIIO.

4.3. IlpunaTHe pereHus
o KYC

GenAl renepupyer Henonnoe KYC-mocbe: GenAl
CO3JIaeT JIOChe HOBOTO KIMEHTa ((U3UYECKOTO WIIH
IOPUJIMYECKOTO JIMIA) ¢ TMpodenamMu B JIAHHBIX
(nampumep, OTCYTCTBYET MTOATBEPKACHUE
MCTOYHHKA CPEJICTB, HO €CTh IOJINTHYECKU 3HAYNMAasI
cB13p — PEP-craryc). CTymeHT HOKeH NPUHSTH
peutenue: Ono0puTh/OTKIOHUTE/3aIPOCUTL  JOIL.
MH(QOPMALHIO.

VYmpasnenue PHUCKOM:
CryneHt JIOJDKEH
MHUCHBMEHHO 000CHOBAaTH

CBOE pEIICHHE, CChIIAsICh Ha
BHYTPEHHHUE TIOJIUTUKA U
PEryIATOpHBIE TPEOOBAHUS.
GenAl OLICHUBACT,
HAaCKOJIBKO perieHue
COOTBETCTBYET
MEXTyHapOIHBIM
crangapram AML/KYC.
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To ensure the quality of the materials, a dual-loop verification approach was
applied: expert review by the instructor (to ensure the correctness of terminology
and standards) and automated self-checking through counter-prompts to GenAl
(verification of the regulatory framework and control examples). The data were
processed using statistical tools (SPSS), including a t-test to identify differences
in knowledge levels. Ethical standards were observed: respondent anonymity
and informed consent were ensured.

Research Results

The experiment was conducted among student groups consisting of 24 master’s
students and 110 bachelor’s students of the University of World Economy and
Diplomacy (Uzbekistan). The average level of conceptual understanding
increased by 35% (from 4.2 to 5.7 on a 7-point scale) after the use of Al-
generated scenarios.

For example, an open banking simulation based on real data from Uzbekistan
(integration with the HUMO payment system) enabled students to model
interbank transfers without physical presence by simulating API requests. Al
generated personalized scenarios: for one student, a cross-border CBDC
payment (digital soum); for another, integration with fintech applications such
as Payme.

Survey results showed that 82% of bachelor’s students reported increased
motivation due to interactivity, while 75% of master’s students emphasized the
practical value for their future careers.

Table 5. Comparison of traditional classes and AI-based simulations in

education.
TpaguuuoHHBIE METOABI HNU-cumyasioun (open
IMoka3zarein (e um) banking/CBDC)
VYpoBeHb NOHUMaHUS (CpenHui Oa) 4,2 5,7
Bogneuennocts crynenTos (%) 55 &5
Bpems Ha ocBoeHMeE clieHapus (MHH) 45 20
KonuuectBo omunbok B Tecre (%) 28 12
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The analysis revealed that the generation of 100 scenarios took less than 5
minutes, with a 92% accuracy rate in compliance with regulatory requirements
[2]. In the context of Uzbekistan, the simulations integrated data on the
digitalization of Anor Bank (a mobile application with Face ID), demonstrating
how CBDC can reduce risks in traditional banking.

Conclusion

The integration of generative Al with simulations of payment processes, open
banking, and CBDC made the course on international financial technologies
more practice-oriented and led to improvements in understanding, motivation,
and practical skills. Further research will focus on scaling Al-based simulations
in online courses, with particular emphasis on ethical aspects and regulatory

frameworks.
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