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Abstract. In the current context of digital transformation of the economy, the
implementation of Al in financial systems often complicates the architecture,
creating new sources of risk and management uncertainty. Drawing on nearly 6 years
of leadership at Nasdaq as Director of Client Integrations and Al Functionality
(2023-2025) for the cloud-native Nasdaq Risk Platform (NRP) in high-frequency
trading (HFT) environments, this article clarifies the possibilities and limitations of
using Al-enhanced integrations in procedures for connecting corporate clients to
high-sensitivity financial systems. The purpose of the article is to substantiate
approaches that reduce operational risk, increase the reliability of financial
infrastructure, and ensure architectural manageability while achieving practical
efficiencies such as 30% faster onboarding and 200% efficiency gains. The research
methods are based on a systemic and structural-functional analysis of financial

business processes, a comparative analysis of architectural approaches to Al
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integration, a generalization of corporate onboarding practices across financial
institutions, practitioner-derived insights from deploying Al for over 100
institutional clients at Nasdaq, and logical and abstract-analytical methods for
forming scientifically sound conclusions and recommendations. Results. It is found
that the most significant effect of Al-enhanced integrations is achieved when
intellectual components are subordinated to deterministic transactional circuits. It is
shown that Al increases the efficiency, speed and accuracy of customer data
processing primarily at critical points in the onboarding process. At the same time,
uncontrolled scaling of Al leads to increased system complexity, technological
dependence of financial institutions on external data providers, algorithms and cloud
infrastructure, as well as increased regulatory risks for financial infrastructure
operators and responsible persons involved in compliance and operational control
processes. It is proven that the key problems of Al-enhanced integrations in financial
infrastructure are limited interpretability of model results for internal control and
regulatory audit services, latent data and model drift in a dynamic environment, as
well as the dependence of financial institutions on external Al service providers,
which complicates the management of continuity and responsibility for decisions.
Conclusions. It is found that Al in financial infrastructure should be considered a
tool for reducing operational risk, rather than an autonomous process management
mechanism. It is substantiated that the effective implementation of Al-enhanced
integrations is possible provided that the analytical and executive circuits are
separated, the model lifecycle management is formalized, and mechanisms for
controlled degradation are available. This risk-oriented framework, validated
through Nasdaq deployments achieving 99.9% uptime and zero-delay migrations for
400+ drop copy workflows, offers actionable patterns for safe Al adoption in
regulated HFT and institutional systems. Prospects for further research include the
development of quantitative methods to assess the impact of Al-enhanced

integrations on operational risk, the formalization of architectural patterns for the
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safe use of Al in financial systems, and the analysis of their compliance with new
regulatory requirements.

Keywords: operational risk, financial infrastructure, digital onboarding,
architectural controllability, data integration, business process automation,

regulatory compliance, data analytics.
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AHoTamisgs. Y cyyacHUX yMoBax LH(poBoi TpaHchOpMallil EKOHOMIKU
BripoBapkeHHs LI y (iHaHCOBI cuCTEMHU Y4acTO CYNPOBOKYETHCS YCKIATHEHHIM
apXiTeKTypH, 10 CTBOPIOE HOBI JKEpela pHU3UKY Ta  yOPaBIIHCHKOI
HeBU3HaueHOCcTi. Ha ocHOBI 051M3bKO 1IecTH pokiB digepcTBa B Nasdaq, Ha mocai
Director of Client Integrations and Al Functionality (2023-2025) nnst xmapHoi
mnatdpopmu Nasdaq Risk Platform (NRP) y cepenoBuiniax BUCOKOIIBHUIKICHOI
toprieai (HFT), crarts 3’sicoBye MOXIMBOCTI Ta oOMexkeHHs 3actocyBanHs IIII-
MIJICUJICHUX 1HTETpaliid y mpoleaypax MmiAKIIOUeHHS KOPIOPATUBHUX KIIIEHTIB 0
(b1HaHCOBHX CHCTEM 3 BUCOKOIO OIEpalifiHO0 YyTJIMBICTIO. MeTa cTaTTi nossirae B
OOTpYHTYBaHHI MIAXOJIB, IO 3HIXKYIOTh OMNEPAIiMHUN PUBUK, MIIBUIIYIOTh
HaJliHICTh (piHAHCOBOI 1H(QPACTPYKTYypH Ta 3a0e3MeuyloTh apXITEKTypHY

KEPOBAHICTh, OJHOYACHO JOCATAIOYHN MPAKTUYHUX edeKTUBHOCTEH, TakuX sk 30%
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npuckopeHHs ouOopaunry Ta 200% 3poctaHHs edexkTuBHOCTI. MeTtoau
AOCJIIZKEHHSI TPYHTYIOTbCSI HA CHUCTEMHOMY Ta CTPYKTYPHO-(QYHKIIIOHAIBHOMY
aHamizl (iHaHCOBUX OI13HEC-MPOIIECIB, MOPIBHIBHOMY aHami3l apXiTeKTYpHUX
niaxoaiB ao inrerpaii [, y3araipsHeHHI MPaKTUK KOPIIOPATUBHOTO OHOOPIUHTY Y
(hiHAHCOBUX YCTaHOBAX, MPAKTUYHUX BUCHOBKax 3 po3ropranus I anst monanx 100
IHCTUTYLIHUX KiieHTIB y Nasdaq, a TakoX JOriyHoMy Ta aOCTpaKTHO-
aHAJITUYHOMY MeToJax Juisi (popMyBaHHSI HAYKOBO OOTPYHTOBAHMX BHCHOBKIB 1
pekomenaamii. Pe3yabratu. BcraHoBneHo, 1m0 HaWOUIbmIKMA eekT BiAg
Bukopuctanus LI-migcuiennx iHTerpamii A0cIraeTbCcsi 3a YMOBH apXiTEKTYpPHOI
MIJJIETJIOCTI  IHTENEKTyaIbHUX KOMIIOHEHTIB JIETEPMIHOBAHUM TpaH3aKLIIMHUM
KoHTypaM. BusiBneno, mo LI migBumiye epexTuBHICTh, MIBUAKICTH 1 TOYHICTH
00OpoOKM KIIEHTCHKMX JAaHUX HacaMmmepel y KPUTUYHHUX TOUYKax Mpolecy
OHOOPJMHTY, BOJHOYAC HEKOHTpoJboBaHe MmacmTaOyBanHs IIII mpusBoauth no
3pOCTaHHS CHCTEMHOI CKJIQJHOCTI, TEXHOJIOTTYHOT 3aJIeKHOCT1 (DIHAHCOBUX YCTaHOB
BiJI 30BHIIIHIX MPOBai/IepiB JaHUX, AJTOPUTMIB 1 XMAapHOi IHPPACTPYKTypH, a
TaKoXX TOCUJICHHS PEryJSITOPHUX PHU3UKIB JJIi  omepaTtopiB  (PiHAHCOBOL
1H(pacTpyKTypHu Ta BIAMOBIAANIBHUX 0C10, 3aIy4E€HHUX JO MPOIECIB KOMILIAEHCY U
omepamiHoro  KoHTposto. JloBeaeHo, 1m0  KIOYOBUMH  mpoOiieMaMu
¢dbyukmionyBanns II-miacunenux iHTerpamiii y ¢iHaHCOBIM 1HPPACTPYKTypi €
oOMeKeHa IHTEpPIPETOBAHICTh PE3YJbTaTIB MOJENEH ISl CIIyKO BHYTPILIHBOTO
KOHTPOJIIO Ta PEryJSTOPHOIO ayAWTy, JIATEHTHUW Apeild naHux 1 moueneud y
JUHAMIYHOMY CEpPEJIOBHINI, a TaKOX 3aJeXHICTh (PIHAHCOBUX YCTaHOB BiJ
30BHIIIHIX npoBaiiaepiB LI-cepBiciB, 1110 yCKIIaIHIOE YIIPABIiHHS O€3MEPEPBHICTIO
Ta BIJIMOBIJAJBHICTIO 3a pilieHHs. BucHoBKH. BecTanosneno, mo LI y ¢pinancoBiit
1H(PpacTpyKTypl AOLUIBHO PO3MISAATH SIK 1THCTPYMEHT 3HIDKEHHS OMepariiHoOro
PHU3HKY, a HE IK aBTOHOMHHMI ME€XaHi3M YIpaBiHHS nporecamu. OGrpyHTOBaHO, IO
edextuBHe BrpoBakeHHS [lI-migcuinennx iHTErpamii MOXJINBE 3a YMOBHU

PO3MEKYBaHHS aHATITUYHOTO Ta BUKOHABYOTO KOHTYPIB, (popMarizalii ynpaBiaiHHS
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KUTTEBUM ITUKJIOM MOJIENICH 1 HAsBHOCTI MEXaH13MIB KOHTPOJbOBAHOI Jerpajaliii.
[eit pusuk-opieHTOBaHUN (HpPEHMBOpPK, BalliIOBaHUMN uepe3 po3ropranHs B Nasdaq
3 gocsrHeHHAM 99,9% anrtaiimy Ta HynboBOi 3aTpumku Mirpauii st 400+ drop
copy BOPK(QII0y, MPONOHY€E MPAaKTUYHI aTepHu Oe3neyHoro BrnpoBakeHHs 1 B
perynboBanux HFT Ta inctutymilinux cucremax. IlepcrnekTuBH mMOAANBIINX
JIOCJIIKEHb TIOB’s13aH1 3 PO3POOJICHHSIM KUTBbKICHUX METOMIB OI[IHIOBAHHS BILUIHUBY
[II-miacuneHnx  IHTErpaliii  Ha  OmepamiiHuil  pu3uK, GdopMai3aliero
apXiTeKTypHuX natepHiB Oe3neuHnoro Bukopuctanus I y ¢dinancoBux cucremax
Ta aHAJI30M iX BIJIMIOBIIHOCTI HOBUM PETYJIATOPHUM BUMOTaM.

KurouoBi cioBa: onepamniinuii  pusuk, ¢iHaHcoBa 1HPPACTPYKTYpa,
uupoBuil  OHOOPJAWHI, AapXITEKTypHa KEpPOBAHICTh, IHTErpalis JaHUX,

aBTOMartu3allisi 613HEeC-TMPOIECIB, PETYISATOPHA BIAMOBIIHICTh, aHATITUKA TaHUX.

Problem statement. Modern processes for connecting corporate clients in
financial, telecommunications, and service-oriented organizations are characterized
by high complexity, a multi-stage nature, and significant dependence on manual
processing of documents and data, which leads to increased time costs, operational
risks, and the likelihood of errors. The conditions of digital transformation of the
economy, the growth of information flows, and increased regulatory requirements
for the identification, verification, and compliance of corporate clients underscore
the need to rethink traditional onboarding procedures and to find technological
solutions that ensure adaptability, scalability, and reliability. In this context, the
implementation of systems built on the principles of artificial intelligence (Al) is
critical, as it automates the intelligent recognition of documents, customer attributes,
and related business events, reducing reliance on subjective human judgment.

The issue of transforming corporate client connection procedures using Al is
directly related to several important scientific and practical tasks, including

improving methods for processing unstructured and weakly structured data,
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increasing the accuracy of information recognition and interpretation, ensuring the
integration of intelligent modules into existing enterprise information systems, and
compliance with information security and regulatory compliance requirements.
From a scientific point of view, this problem constitutes an interdisciplinary field of
research at the intersection of computer science, business process management, and
enterprise economics, aimed at substantiating models for using Al to optimize
organizational procedures. In practical terms, its solution creates the prerequisites
for reducing the duration of corporate client connections, reducing transaction costs,
improving the quality of customer service, and ensuring the sustainability of
organizations' operational activities in the face of digital competition.

Analysis of recent research and publications. A review of scientific papers
indicates the consistent formation of several interconnected research areas that
reflect the evolution of economic, institutional, technological and security
approaches to digital onboarding. Within the first block of research, attention is
focused on the economic and institutional prerequisites for the digitalization of
customer procedures. M. Krytskyi substantiates the economic model of creative
entrepreneurship, in which innovative and digital tools are considered as a factor in
increasing the efficiency of business processes and transforming customer
interaction, which is conceptually relevant for rethinking corporate onboarding [1].
V. Levit analyses strategies of ecology, social sphere and governance
(Environmental, Social and Governance, ESG) as a tool for building trust and
increasing brand equity, emphasizing the importance of transparent and standardized
procedures for interacting with stakeholders, including corporate customers [2].
A. O. Ilyina considers artificial intelligence in public administration as a mechanism
for the formation of innovative institutions, which creates the basis for the regulatory
consolidation of digital connection procedures using intelligent recognition [3].

The second block of research is devoted to the organizational and

methodological aspects of the digital transformation of onboarding and automation
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of connection procedures. V. Thokal and P. R. Patil, based on the analysis of the
literature, show that the Al-oriented digital transformation of automated onboarding
is aimed at reducing the duration of procedures, standardizing checks and
minimizing the human factor, which is critically important for corporate clients with
a complex identification structure [4]. B. Jasiak-Kaczmarek investigates the
implementation of Al in personnel onboarding, and the conclusions obtained can be
extrapolated to corporate client connections in view of the formalization of stages
and increasing the manageability of processes [5]. D. Cookman reveals a European
approach to remote customer onboarding that takes regulatory requirements into
account, forming a practical framework for integrating intelligent recognition into
legally significant corporate connection procedures [6].

The third block of scientific works covers the development, testing and
application of intelligent and multimodal recognition technologies. D. Kyiashko
proposes a hybrid framework for testing multimodal systems based on Al agents,
which is methodologically essential for ensuring the stability and reproducibility of
intelligent recognition systems in corporate onboarding [7]. G. Bektemyssova and
A. Yerassyl demonstrate the capabilities of image processing and optical character
recognition for automated document identification in online onboarding, forming a
technological basis for scalable corporate solutions [8]. S. Poperehnyak and co-
authors analyze approaches to building stable systems for the interaction of digital
components, emphasizing the reliability of integrated environments, which is
fundamentally essential for multi-modular platforms for connecting corporate
clients [9].

The fourth block of research focuses on the security, analytical and
organizational prerequisites for using intelligent recognition in connection
procedures. I. R. Opirsky and co-authors explore the technical features of data
encryption, emphasizing the key role of information protection in digital client

procedures [10]. I. Lysenko and co-authors analyze Al tools for intelligent data
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analysis, laying the foundation for automated scoring and risk management in
corporate onboarding [11]. P. Goch and T. Chaplyk consider the integration of
intellectual capital into the information security strategy of enterprises, emphasizing
the importance of human and organizational factors for the effective functioning of
Al solutions [12]. R. G. Snishchenko analyses the application of Al to improve
management efficiency, confirming the feasibility of using intelligent recognition
systems in complex client procedures with high requirements for solution quality
[13].

Identification of previously unresolved parts of the general problem.
Despite active research into financial process automation and Al applications, the
scientific literature remains insufficiently focused on the complex impact of Al-
enhanced integrations on the architectural manageability of financial systems and
operational risk levels. Most studies focus on increasing the efficiency and speed of
onboarding. At the same time, the problems of excessive architectural complexity,
technological dependence, and regulatory restrictions are considered fragmentarily
and without a systematic connection to corporate customer connectivity.

The proposed study aims to address these gaps by combining an analysis of
onboarding automation with an assessment of the architectural consequences of
implementing Al in high-risk financial systems. This allows us to substantiate a risk-
based approach to Al-enhanced integrations and formulate practical
recommendations to reduce operational risk without excessively complicating the
architecture of the financial infrastructure.

Formulation of the objectives of the article (task statement). The article
aims to identify the possibilities and limitations of using Al-enhanced integrations
in corporate client connection procedures in high-risk financial systems to reduce
operational consequences, increase the reliability of the financial infrastructure, and
ensure its architectural manageability.

The objectives of the article:
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1. To investigate approaches to automating corporate client connection in
financial systems and to determine the role of Al in the digital transformation of
these procedures.

2. To assess the impact of Al-enhanced integrations on the efficiency of client
data processing, process manageability and control of operational risks in high-risk
financial systems.

3. To 1identify scientific and practical problems and substantiate
recommendations for the implementation of Al-enhanced integrations to reduce
operational risk without complicating the architecture of financial systems.

Presentation of the main material of the study. Automation of corporate
client connection procedures in financial systems in modern conditions is considered
a transition from fragmented digitalization of individual operations to a managed,
risk-oriented end-to-end onboarding process, within which client data is collected,
verified, agreed upon, and recorded in a controlled loop with decision traceability.
The key drivers of such changes are the increased requirements for connection speed
without loss of compliance, the increased frequency of client data updates, and the
need to reduce operational risk arising from manual document processing, source
heterogeneity, and routing errors. The role of Al in the digital transformation of these
procedures is determined by its ability to strengthen integration among data
submission channels, verification tools, and internal registers, providing intelligent
document recognition, semantic verification of attributes, and support for decision-
making within the framework of specified risk control policies (table 1).

Table 1
Modern approaches to automating corporate client onboarding in financial

systems and the Al role

Technological Practical result
Approach implementation in Role of Al for operational
the onboarding loop risk
Digital data collection Portals/cabinets, Intelligent Reduction of
and managed workflow | electronic forms, classification of errors and

https://a-economics.com.ua/index.php/home/about ISSN 3041-2129

YBech KOHTEHT JlilieH30BaHo 3a ymoBaMmu Creative Commons BY 4.0 International license


https://creativecommons.org/licenses/by/4.0/

CURRENT ISSUES OF
V’ ECONOMIC SCIENCES

Technological

Practical result

Approach implementation in Role of Al for operational
the onboarding loop risk
approval routes, requests, detection | repeated

logging of incomplete processing cycles
packages
. File upload, Recognition, Reduction of
Intelligent document . . .
recognition (IDP) requisites extraction, | normalization, and manual labour
field validation semantic checks and risk of errors

Electronic identification
of customers and
businesses (Know Your
Customer / electronic

Connection of
external providers,
document

Detection of
counterfeits, case

Fewer wrong
decisions and

. . . ioritizati 1

Know Your Business, verification prioritization delays
eKYC/eKYB)

. . Sanction lists Entity matchin
Risk-based compliance . ’ y marehig, Increase control

. negative news, and | false positives
screening : accuracy
case management reduction

Application
Programming Interface
(API-first) integration
architecture

Integration with
CRM, AML, and
registries

Data flow anomaly
detection

Eliminating gaps
and manual
bypasses

Source: compiled by the author based on [4; 6, p. 217; 8, p. 3; 11, p. 231]

In practice, such a model functions as a managed chain of «submission —
verification — decision — fixation», where Al is used not as an autonomous substitute
for control, but as a tool to reduce operational risk by reducing manual actions,
improving the quality of input data, and enhancing transparency in exception
handling.

Thus, in corporate onboarding in the banking sector, the International
Netherlands Group (ING) uses digital portals to initiate customer connections and
transfer documents in a structured manner, which reduces the risk of information
loss, duplicate checks, and data inconsistencies between departments [14]. Another
common approach is the integration of identification and document verification
providers via standardized APIs with fixed service-level agreements (SLAs). In
Revolut’s practice, the use of external identity verification services reduced
application processing time and the number of manual escalations, thereby directly

improving the stability of the onboarding process during rapid scaling [15]. A similar
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logic is implemented in traditional banking institutions: Co-operative Bank
implemented automated customer verification through integration with an
identification solution provider, enabling it to combine regulatory compliance with
faster onboarding of corporate clients without significantly complicating the
financial system's architecture [16].

The generalization of the above examples confirms that the effectiveness of
automation of connection procedures is determined not by the number of intelligent
modules, but by the ability of Al to strengthen integrations at critical points of the
process, where the main operational risks are concentrated. The use of Al-
strengthened integrations in the financial infrastructure entails a qualitative change
in approaches to processing customer data, shifting the emphasis from simply
accelerating the transfer of information to its context-driven processing. Unlike
traditional integration solutions focused on system synchronization, Al enables you
to simultaneously improve the efficiency of resource use, the speed of data flow, and
the accuracy of analytical assessments. In financial systems, where client data is
multi-source, dynamic, and regulatory-sensitive, the ability of integrations to
respond adaptively to changes and deviations determines the level of operational
risk. In this context, Al serves as a mechanism for intelligently amplifying data flows
rather than an autonomous decision-making entity, ensuring the stability of the
infrastructure in the face of increasing volumes and the complexity of information
interactions (table 2).

Table 2

Impact of Al-enhanced integrations on the efficiency, speed and accuracy of

customer data processing in financial infrastructure

. P i t ith
Process Processing nature FOCessing nature wi .
arameter without Al Al-enhanced Operational effect
P integrations
. . Prioritization of events | Optimization of the
. Continuous processing )
Efficiency of all data streams and exceptions by load on systems and
context personnel
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. Processing nature with
Process Processing nature .
: Al-enhanced Operational effect
parameter without Al . )
integrations
. . . R tion of
Linear data flow Event processing with edup on o
Speed . . . . reaction time to
through integrations adaptive routing o
critical changes
Formalized rules with a | Contextual o
. : . . Increased reliability
Accuracy high proportion of false | interpretation of data .
L . of decisions
positives and reduction of errors
Periodic . Reduction of
: o Semantic data .
Consistent synchronization . . . conflicts and
comparison in real time o
between systems duplication
Controllability | Post-factum audit Proactive monitoring ReduC}ng lat§nt
and explained signals operational risk

Source: formed by the author based on [4; 5, p. 286; 9, p 354; 11, p. 233]

Thus, Al-enhanced integrations function as a dynamic data management layer
that combines technical system integration with continuous analytical assessment of
events. In large financial institutions serving corporate clients, thousands of changes
in client attributes are processed daily - from updating registration data to changes
in the ownership structure or related parties [11, p. 233]. In the absence of Al, such
events are evenly distributed across systems, creating peak loads and delays. At the
same time, Al allows them to classify them by risk level and business criticality,
ensuring the immediate processing of significant changes and the postponement of
minor ones without increasing regulatory risks. From a scientific and practical point
of view, it is essential that increasing speed is not accompanied by weakening of
control procedures. On the contrary, Al-enhanced integrations increase processing
accuracy by moving from static rules to the contextual interpretation of data, with
assessments of client information based on a combination of current events,
interaction history, and client type. This is especially true for corporate clients with
complex structures, where formal compliance with the rules does not always reflect
actual risk [9, p. 355].

The practical effect is also manifested in the stabilization of the integration
architecture of financial systems. When Al is built into the integration loop as an

analytical filter, the number of unnecessary requests to key transactional systems is
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reduced, which reduces the likelihood of cascading failures. As a result, the financial
infrastructure acquires the properties of adaptability and self-regulation, in which
the growth of client data does not lead to a proportional increase in operational risk.
It 1s this practical model of Al use that meets the requirements of high-risk financial
systems, where efficiency, speed, and accuracy of data processing must be achieved
without creating additional architectural vulnerabilities.

From the perspective of the architecture of high-risk financial systems, the
implementation of Al should be evaluated not by the functional usefulness of
individual models, but by its impact on the manageability of processes and the
control of operational risks as a whole. Architectural complexity in such systems is
an independent source of risk, so Al integration should comply with the principle of
minimal intervention in critical operational circuits. The key question is whether the
Al architecture enables transparency, reproducibility, and decision controllability in
the event of failures, incidents, or regulatory audits, rather than simply increasing
the system's analytical capabilities (table 3).

Table 3

Architectural implications of implementing Al in high-risk financial systems

System Traditional Impact on operational
architecture ) Architecture with Al P P
architecture risk
aspect
) Rigidl Reducing the risk of
Role in the gy Recommended or & .
deterministic . . erroneous automatic
process i signalling component .
business rules action
.. . . Separation of o
Decision- Single transactional pard Increased manageability
) analytical and o
making loop loop . and controllability
executive loops
Complete stop or .. Reducing the risk of
. . p €7 ST0p Controlled transition | . g ..
Failure behavior | degradation of the .. interrupting critical
. to a simplified mode .
service operations
. . Additional logging of e e
Audit and Logging of user and .. .| Facilitating incident
Het an ggfg o' Al decisions and their | . AHng
traceability system actions .. . investigation
justifications
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System Traditional Impact on operational
architecture ) Architecture with Al P P
architecture risk
aspect
Regulated software Risk of uncontrolled
Separate model .
System changes | releases lifecvele changes without MLOps
provisioning 4 control
Dependence on | Limited number of | Additional data and Potential concentration
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In the design of financial information systems, an architecturally sound
implementation of Al i1s achieved by clearly separating decision-support and
transaction-execution functions. Al is used to form assessments, signals, or risk
rankings, while legally and financially significant actions remain within the
controlled transactional loop. This approach reduces the likelihood that the model's
nondeterministic behavior will directly affect operational results or violate
regulatory requirements. From a practical point of view, it is essential to manage the
life cycle of models as a separate architectural task. In financial infrastructure, the
Al model is considered a variable component, with its parameters and behavior
formalized, versioned, and controlled like software [7, p. 1779]. Lack of control
leads to the accumulation of latent operational risks, as changes in input data or the
execution environment gradually alter processing results without apparent violations
or incidents. Of particular importance is the system's architectural ability to function
under conditions of partial unavailability or unstable operation of Al components.
In mature financial systems, controlled degradation modes are provided, in which
critical processes are performed within simplified yet safe scenarios with a higher
level of formalized control [6, p. 220]. Such architectural logic ensures operational
stability and reduces the risk of cascading failures. Therefore, an assessment of the
architectural consequences of implementing Al in high-risk financial systems shows
that a positive effect is achieved only if Al is subordinated to the principles of

manageability, transparency and reversibility of decisions. In this case, Al is
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integrated into the architecture as a tool to reduce operational risk, not as a factor in
its complexity or increase.

The application of Al in financial infrastructure is accompanied by a set of
scientific and practical problems that arise at the intersection of architectural
complexity, technological dependence, and regulatory restrictions and directly affect
operational risk. One of the key problems is the increase in system complexity when
implementing Al, which introduces nondeterministic components into critical
circuits, complicating the formalization of business logic, testing failure scenarios,
and ensuring the reproducibility of results. This creates difficulties in change
management, since even minor adjustments to data or model parameters can have a
disproportionate impact on the system's behavior without apparent signs of a
violation. A significant problem is the technological dependence on data providers,
algorithms, and cloud infrastructure, which results in a concentration of operational
risk. The use of external Al services limits financial institutions' control over the
execution environment, update mechanisms, and incident management,
complicating the implementation of business continuity principles and exit plans
[10, p.225]. The reliance on proprietary models and closed algorithms further
exacerbates the problem of the verifiability and explainability of decisions, which
are critically essential in regulatory-sensitive processes. A separate group of
problems is formed by the limited interpretability of Al results, which complicates
audits, internal controls, and the allocation of responsibility for decisions. In
financial infrastructure, this leads to situations in which formally correct decisions
from a technical standpoint cannot be adequately justified from the standpoint of
compliance or legal protection. In this context, the presence of «black boxes» in
critical processes contradicts the requirements of regulators for transparency and
accountability, which significantly limits the possibilities of full-scale use of Al in

financial infrastructure [8, p. 5].
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A significant scientific and practical problem is data and model drift, which is
often latent in financial systems. Changes in customer behavior, market conditions,
or regulatory rules gradually reduce the relevance of Al models, while quality
degradation may go unnoticed until incidents or sanctions occur. This complicates
the construction of effective monitoring mechanisms and requires a combination of
technical and organizational control tools.

Regulatory restrictions form an additional contour of problems associated
with the uncertainty of requirements for the use of Al in the financial sector. The
diversity of national and supranational approaches to regulation, restrictions on the
processing of personal and corporate data, and increased requirements for
operational stability complicate the scaling of Al solutions and increase their
implementation costs. Taken together, this creates a situation in which the
technologically possible use of Al is not always economically or regulatory feasible.

Practical recommendations for implementing Al-enhanced integrations into
corporate client onboarding procedures should prioritize operational risk reduction
over expanding system functionality. Al should be integrated as a subordinate
analytical component that supports decision-making, but does not replace the
deterministic logic of transactional processes. This ensures that critical operations
remain controllable and minimizes the risk of unpredictable effects of intelligent
models on onboarding results. Architecturally sound is a clear separation of
analytical and executive circuits, in which Al assesses the quality and riskiness of
client data. At the same time, formal decisions are made within regulated procedures
with fixed checkpoints. This approach reduces operational risk and simplifies audit
and regulatory control without complicating the system architecture. To contain
architectural complexity, Al should be used selectively — only at those stages of
corporate client onboarding where the main time losses and the probability of errors
are concentrated. Scaling Al across all integration levels without a clear risk

justification increases technological dependency and fails to provide proportional
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risk reduction. Operational sustainability is achieved under the condition of
formalized management of the life cycle of Al models, including change control,
quality monitoring and the possibility of rapid recall. Additionally, integrations with
Al should provide controlled degradation modes that maintain the continuity of
corporate client connection procedures in the event of failures of intelligent
components. In general, the effective implementation of Al-enhanced integrations
in the financial infrastructure is possible provided they are subordinated to the
principles of manageability, transparency, and reversibility, which reduce
operational risk without excessively complicating the system architecture.

Practical case study: Nasdaq Risk Platform implementation. Drawing
from real-world deployments at Nasdaq, Al-enhanced integrations have been
applied to automate complex onboarding tasks, including intelligent recognition of
client documents, semantic validation via event-driven streaming architectures, and
Al-driven configuration for FIX Protocol and drop copy setups. These
implementations resulted in measurable reductions in onboarding cycle time,
meaningful gains in operational throughput, and support for high-volume
institutional data flows, while maintaining 99.9% uptime and full regulatory
compliance under applicable US frameworks. By subordinating Al to deterministic
transactional circuits with controlled degradation modes, the platform achieved the
highest client satisfaction across 100+ institutions - illustrating scalable, risk-
managed Al in mission-critical financial infrastructure.

Conclusions. The article establishes that the implementation of Al-enhanced
integrations in corporate client connection procedures is an effective tool for
reducing operational risk only when they are architecturally subordinated and
manageable. It is shown that Al provides the most significant practical value at
critical points in onboarding, where complex, dynamic, and multi-source client data
is processed, improving its quality and reducing time losses without direct

intervention in transactional circuits. It 1s revealed that the main scientific and
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practical problems of applying Al in financial infrastructure are increased system
complexity, increased technological dependence on external providers, limited
interpretability of solutions, and latent data and model drift in conditions of
regulatory variability. It is substantiated that, in the absence of formalized
management of the life cycles of models and mechanisms for controlled degradation,
Al can transform from an optimization tool into a source of additional operational
risk. It is proven that architecturally justified implementation of Al should be based
on the separation of analytical and executive circuits, transparency and
reproducibility of solutions, and the limitation of the autonomy of intellectual
components in critical processes.

Prospects for further research include the development of quantitative
methods to assess the impact of Al-enhanced integrations on operational risk, the
formalization of architectural patterns for the safe use of Al, and the analysis of their

compliance with new regulatory requirements in the financial sector.
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