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Abstract:

Due to recently globalised financial markets, the processing of cross-border securities, administration of
American Depositary Receipts (ADRs) and operational compliance issues have all become extremely
complex. Because of these increased complexities, legacy systems which were designed to facilitate
these processes now face numerous issues such as slow or delayed settlements, fragmented compliance
processes, inefficiencies in operation, and heightened levels of risk associated with fraud. However, with
advances in artificial intelligence (Al) technology, new intelligent solutions have emerged that enable
financial workflows to be automated and optimised across borders. The purpose of this article is to ex-
amine the application of Al technologies in providing automated issuance and cancellation of ADRs,
automating anti-money laundering (AML)/know your customer (KYC) processes, monitoring transac-
tions, and optimising settlements within international securities systems. It will also explore machine
learning (ML), Al, deep learning (DL), natural language processing (NLP), blockchain, and intelligent
workflow orchestration as they are used within today’s financial infrastructures. Finally, the article pro-
vides an overview of several recent advances in Al technologies related to risk scoring, anomaly detec-
tion, document intelligence, and regulatory technology as well as a critical evaluation of the many sig-
nificant issues presented by Al technologies such as regulatory interoperability and cybersecurity threats
explainability and data privacy. In conclusion, the article proposes future research directions that would
allow for the establishment of scalable, intelligent, real-time Al-based systems for processing securities
on behalf of the next generation of global financial services.
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1. Introduction

Due to the unprecedented growth of global financial markets and cross-border investment activity, there
is an increased need for efficient processing systems for securities transactions across borders. An
American Depositary Receipt (ADRs) provides an avenue for US investors to do business with non-US
companies without having to invest in the actual shares of stock. Although, in many cases, traditional
methods of issuing, cancelling and settling ADRs require a series of intermediaries (typically banks),
involve multiple regulatory authorities, rely on manual verifications, and suffer from operational
inefficiencies, they have remained high-cost methods of securely processing transactions [1]. The
volume of cross-border securities transactions has increased the frequency and complexity of issues
related to AML, KYC, detecting fraud, and monitoring compliance with regulatory requirements
between countries [2].

The most recent advances in Artificial Intelligence (Al) have opened up a lot of new doors for trans-
forming global Securities Services, through Intelligent Automation, Predictive Analytics and Real-Time
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Workflow Orchestration. Al-powered systems are being used increasingly to automate customer verifi-
cation, transaction monitoring, anomaly detection and document intelligence across cross border finan-
cial infrastructures [3], [4]. Additionally, many regulatory organizations such as the Financial Action
Task Force have highlighted the critical need for advanced technology solutions to strengthen the AML /
CTF framework within today’s modern financial systems [5].

Machine Learning and Deep Learning Systems are effective tools to help detect illegal financial transac-
tions, profile clients based on their risks, and assist with intelligent compliance management [6]. KYC
Systems are already employing Natural Language Processing (NLP) technology to automate the review
of documents and conduct regulatory reviews as part of their KYC process [7]. Distributed Ledger
Technology (DLT) and Blockchain are improving the efficiency of settlement processes by providing
better visibility into cross-border security networks, increasing the traceability & auditability of transac-
tions and participants [8]. Intelligent Workflow Orchestration Systems provide real time coordination
among the various types of solutions related to settlement engines, compliance solutions, and financial
institutions in order to provide the most secure method of processing transactions [9].

The purpose of this research paper is to provide an in-depth examination of the different applications of
Artificial Intelligence (Al) Technologies in order to enable a more efficient automated cross-border se-
curity settlement process that ultimately enhances the efficiency of the ADR platform. The principles of
our study focus on the automation of AML/KYC processes through the use of technology the issuance
and cancellation of ADRs through automation methods for optimizing settlements and compliance sys-
tems incorporating Al. Additionally, this paper will address the barriers and constraints identified within
the literature identify the gaps and opportunities for improvement and determine potential directions for
establishing an intelligent, scalable and secure Al based “ecosystem” of securities settlement systems in
a manner that will meet the global finance sector’s needs.

2. Al in Cross-Border Securities and ADR Processing

Many financial institutions provide services for processing international securities. Examples of these
financial institution types are custodian banks, depositories, clearing corporations, brokers, and
regulators. In recent years as electronic cross-border securities transactions have become more
sophisticated, additional operational issues concerning the issuance, cancellation, reconciliation, and
settlement of American Depository Receipts (ADRs) have arisen [10]. Historically, financial institutions
have relied upon a verification method via fractured communication systems along with a rules-based
compliance method to manually verify and approve cross-border transactions. This has resulted in
slower processing times, increased operational costs to service these processes and increased risks
associated with settlement [11].

The implementation of artificial intelligence (Al) is an established method of streamlining and
enhancing ADR lifecycle management via intelligent automation and predictive decision-making by
providing for the automated validation of transaction records, identifying errors or discrepancies within
transactional processes, and streamlining document verification across multiple jurisdictions [12].
Additionally, the use of machine learning to analyse transaction patterns, predict potential settlement
failures, and improve operational efficiency throughout the global securities services industry is
increasing [13].

In addition, coordination between international financial institutions and clearinghouses has improved
due to real-time analytics and intelligent workflow orchestration. Financial institutions can adapt and
optimise how they manage transactions through the use of Al-based orchestration frameworks, which
will help them minimise both delays in processing and liquidity risk by providing customers with timely
validation of compliance and priority management for settlement [14]. In addition to this, there are also
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many high volume cross-border securities transactions that are being processed using deep learning
techniques for both the detection of anomalies and for the prevention of fraud [15].

Al has improved the level of transparency and traceability in the securities settlement process by
connecting to distributed ledgers (blockchain). Financial institutions who use blockchain for their
settlement infrastructure can reduce their reliance on intermediaries and produce a secure and immutable
record of transaction activity globally. Intelligent settlement ecosystems have enabled both ADR
platforms and international securities processing services to provide improved compliance management,
reduced operating expenses, and faster reconciliation times.

In closing, Al-enabled securities processing systems are changing the traditional structure of the global
financial transaction system into intelligent, automated, and scalable ecosystems that are able to support
the demands of the current global investment market.

3. Al-Based AML/KYC Automation in Cross-Border Financial Systems

As a consequence of the growing number of international financial transactions, compliance with Anti-
Money Laundering (AML) and Know Your Customer (KYC) regulations has become increasingly
complicated within cross-border securities processing systems. In general, the traditional methods used
for AML and KYC compliance are manual verification, rule-based screening, and periodic transaction
monitoring. These methods result in operational inefficiency, delays in onboarding customers, and
increased compliance costs [16]. In addition, the more advanced forms of financial crime and the
increased incidence of cross-border fraud, there is an urgent requirement for an intelligent/adaptive
compliance framework that can perform real-time risk assessments and anomaly detection [17].

Artificial Intelligence (Al) has been developed as a disruptive technology to automate compliance
processes and enhance regulatory oversight within modern-day financial systems. The use of machine
learning algorithms for customer risk profiling, suspicious transaction identification, and pattern
recognition in global banking networks is accelerating [18]. Al-based risk scoring systems can be used
to dynamically analyse and score customer activity (transaction histories, financial behaviours), thus
allowing for a more accurate determination of the level of risk posed by each customer, as well as
detecting potential money laundering activity [19].

NLP technology has improved KYC processes through the automation of identity verification and
document processing, including sanctions screening. Automated extraction of important information
from passports, legal documents, banking documents and customer documents is possible using NLP
systems with minimal human assistance and verification time [20]. Additionally, deep learning anomaly
detection models are widely utilised to detect abnormal transaction behaviours and fraudulent activities
in real-time through the use of cross-border payments [21].

Recent developments in RegTech such as Compliance Orchestration and Advanced Automated
Compliance Systems built on the Agentic Al framework have been implemented for intelligent
compliance orchestration within financial institutions. Al powered compliance systems offer continuous
monitoring of transactions, automated alert generation, and regulatory reporting assistance for AML and
CTF compliance requirements [22] offering financial institutions improved operational efficiencies,
reduced false positive rates, increased transparency, and enhanced security within global equity and
ADR trading systems.
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4. Literature Review and Comparative Analysis

There are numerous currently published studies that indicate how new technologies like Al and Machine
Learning (ML) will be increasingly utilized within cross-border securities processing and regulatory
compliance frameworks, as well as other areas over time. Current and past studies have primarily
focused on developing different types of money laundering (AML) / Know Your Client (KYC)
automated solutions, transaction monitoring solutions, settlement optimization solutions, fraud detection
solutions, and real-time financial analytics solutions using intelligent financial technologies.

Bas examined the impact of implementing Al & ML on cross-border payments' effectiveness
(operational efficiency) and risk management (security) in terms of enhancing compliance management
for all types of participants in the international financial system [1]. Chatterjee suggested building an
artificial intelligence (Al) system that can provide real-time analytics within cross-border payment
systems this will highlight predictive monitoring/analysis value and help make better decisions in today's
financial systems [2]. Adesuyi et al. described an Al-based global cross-border payment risk scoring
model which will enhance transaction level risk evaluation, thereby reducing the incidence of fraud
within the International Payment System [3].

Multiple studies have been completed investigating how to leverage tools driven by Artificial
Intelligence (Al) for the purposes of regulatory compliance. Edgars and Benson investigated the
utilization of Al Technology to automate KYC, AML, and transaction monitoring systems to improve
efficiency and reduce costs associated with compliance and operating procedures [4]. Almeida and Rao
each demonstrated how machine learning could provide intelligent solutions for risk profiling customers
and managing compliance within financial institutions [18]. Brown et al. created an Al based framework
for transaction monitoring to detect suspicious activity across an international banking network [19].

Currently many have researched Blockchain systems for transaction settlement. Narayanan et al.
analysed blockchain cross-border securities settlement systems and created their findings related to the
transparency, traceability and efficiencies gained from using these systems for settlement [8]. The
European Central Bank also published a paper detailing the importance of distributed ledger
technologies as they related to the current infrastructure utilized for securities settlement around the
world. Wang et al. suggested intelligent orchestration systems for workflow execution to establish global
services for securities capable of providing real-time cooperation among financial institutions and all
securities settlement systems in the world [14].

The use of multiple types of deep learning, NLP-based technologies for effective use during AML/KYC-
related transactions has increased dramatically to date. For instance, Kim and Verma developed an NLP
document intelligence-based automated system to perform KYC verification for securities transactions
[20]. Conversely, Yu et al. developed a series of deep learning models capable of detecting and
classifying anomalies in real-time during AML cross-border transaction processing [21]. Additionally,
recent research on the use of Agentic Al and RegTech systems gives further credence to the ability to
create autonomous compliance systems in future financial domains [22]. The literature relating to
compliance through Al-based financial systems, settlement of securities trades, and automation of smart
workflows has been consolidated into a tabular form for reference as shown in Table 1.
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Table 1. Comparative Analysis of Existing Studies

Reference

Method / Framework

Key Contribution

Limitation

Bas [2] (2025)

Al & ML-based cross-
border payment frame-
work

Improved  efficiency,
security, and
compliance in cross-

border financial systems

Limited interoperability
across international
banking infrastructures

Chatterjee [5] (2022)

Real-time Al analytics
framework

Enabled predictive fi-
nancial monitoring and
intelligent payment
analytics

High infrastructure de-
pendency

Adesuyi et al. [6] | Al-driven transaction | Enhanced fraud detec- | Data quality
(2024) risk scoring model tion and intelligent trade | dependency
payment risk assesment
Edgars and Benson [8] | Al-based  AML/KYC | Improved transaction | Explainability and
(2024) compliance automation | monitoring and auto- | transparency challenges
framework mated compliance
workflows

Narayanan et al. [13]

Blockchain-enabled se-

Enhanced transparency

Scalability and integra-

(2022) curities settlement | and traceability in secu- | tion complexity
framework rities settlement systems
Yu et al. [15] (2024) Deep learning-based | Enabled real-time sus- | High computational re-
AML anomaly detection | picious transaction de- | quirements
system tection
Wang et al. [19] (2024) | Intelligent ~ workflow | Optimized real-time set- | Complex
orchestration frame- | tlement  coordination | implementation
work and securities architecture
processing
Kim and Verma [20] | NLP-based document | Automated KYC verifi- | Multilingual document

(2023)

intelligence framework

cation and document
processing

processing complexity

Almeida and Rao [21]
(2022)

Machine learning-based
customer risk profiling
framework

Improved customer risk
assessment and compli-
ance management

Requires continuous
model training

Brown et al. [22] (2023)

Al-based AML transac-
tion monitoring frame-

work

Strengthened fraud de-
tection across interna-
tional banking systems

False positive genera-
tion in transaction alerts

5. Challenges and Research Gaps
Despite continuous improvement of Al-powered Financial Systems, intelligent cross-border securities
platforms have several obstacles preventing their full adoption. The foremost is the non-interoperability
of global regulatory frameworks and compliance standards, increasing operational complexity with
respect to AML/KYC and settlement processes. The second issue is that many Al-based fraud detection
and anomaly detection systems are considered "black-box models" presenting issues related to
explainability and therefore creating issues for regulators in terms of trustworthiness.

In addition to data privacy and cybersecurity risks, difficulties with the integration of legacy banking
infrastructures are also significant challenges facing the financial ecosystem today. Additionally,
existing research only focuses on separate activities like fraud mitigation, KYC automation rather than
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integrated Al driven systems for securities processing. Thus, future research needs to look into
explainable Al, secure blockchain integration, and unified intelligent compliance architectures for global
securities management.

6. Future Scope

Overall, future systems within securities processing will focus primarily on autonomous methods of
ensuring compliance with regulatory guidelines, optimizing and settling transactions in real-time, and
intelligent orchestration of transactional workflows. The adoption of blockchain technology, Agentic Al,
and predictive analytics will improve the level of transparency, safety, and operational efficiency of
cross-border financial transactions.

In addition, explainable Al and privacy-preserving machine-learning procedures could also enhance the
level of trust regulatory bodies and financial institutions have to exchange data globally. Finally,
implementing smart contracts along with advanced Al-based compliance solutions will facilitate the
development of fully automated, scalable, international securities processing systems.

REFERENCES:

1. Hazarika, Kabita, and Bhargabjyoti Saikia. "ADR in Commercial and Business Disputes: Corpo-
rate Strategies, Al Integration and Cross-Border Considerations."

2. Bas, Merve Ozkurt. "The impact of artificial intelligence and machine learning on cross-border
payment systems: Enhancing efficiency, security and compliance."” (2025).

3. Trivedi, Mansi, and Jitendra Kumar Gautam. "Transforming Cross Border Trade with the Ad-
vancement of Digital Platform: An Analysis.” Journal of International Economics 16.1 (2025):
33-44.

4. Adegoke, Praise, and Precious Ugochukwu. "Smart Contracts and Al-Driven ADR In Nigeria:
Are we Legally Ready?" (2025).

5. Chatterjee, Pushpalika. "Al-Powered Real-Time Analytics for Cross-Border Payment Systems."
Available at SSRN 5251235 (2022).

6. Adesuyi, Michael Olumuyiwa, et al. "Al-Driven Risk Scoring Model for Global Cross-Border
Trade Payment Transactions." (2024).

7. Goswami, Parineeta, and Shraddha Oberoi. "Smart Trade: The Legal Web of Blockchain and Al
in Global Supply Chains.” National Seminar on Enhancing Privacy Protection in the Digital Age:
Legal Challenges & Innovations (NSEPPDA 2025). Atlantis Press, 2025.

8. Edgars, Micheal and Benson, Dean, Al in Regulatory Compliance: Automating KYC, AML, and
Transaction Monitoring (February 14, 2024). Available at SSRN:
https://ssrn.com/abstract=5392389 or http://dx.doi.org/10.2139/ssrn.5392389

9. P. Singh, “Using Al to Navigate Cross-Border Regulatory Compliance in FinTech,” International
Journal of Leading Research Publication, vol. 5, no. 1, 2024.

10. FATF, “Opportunities and Challenges of New Technologies for AML/CFT,” Financial Action
Task Force Report, 2021.

11. S. Aidoo, “Al-Driven KYC & AML Automation: A New Frontier for Regulatory Compliance,”
2025.

12. “Al-Driven KYC & AML Automation: A New Frontier for Regulatory Compliance,” Journal of
Information Systems Engineering and Management, 2024.

13. Narayanan, S. Gupta, and R. Menon, “Blockchain-Based Cross-Border Securities Settlement:
Challenges and Opportunities,” IEEE Transactions on Engineering Management, vol. 69, no. 5,
pp. 2451-2464, 2022.

14. European Central Bank, “Distributed Ledger Technologies in Securities Settlement,” ECB Tech-
nical Report, 2023.

IJLRP25112233 Volume 6, Issue 11, November 2025 6



https://www.ijlrp.com/

@ International Journal of Leading Research Publication (IJLRP)
IJLRP

E-ISSN: 2582-8010 e Website: www.ijlrp.com e Email: editor@ijlrp.com

15. Q. Yu, Z. Xu, and Z. Ke, “Deep Learning for Cross-Border Transaction Anomaly Detection in
Anti-Money Laundering Systems,” arXiv preprint arXiv:2412.07027, 2024.

16. M. El Harras and M. A. Salahddine, “Tracking Financial Crime Through Code and Law: A Re-
view of RegTech Applications in Anti-Money Laundering and Terrorism Financing,” arXiv pre-
print arXiv:2511.15764, 2025.

17. C. Nie, Y. Liu, and C. Wang, “Al Application in Anti-Money Laundering for Sustainable and
Transparent Financial Systems,” arXiv preprint arXiv:2512.06240, 2025.

18. H. Axelsen, V. Licht, and J. Damsgaard, “Agentic Al for Financial Crime Compliance,” arXiv
preprint arXiv:2509.13137, 2025.

19. H. Wang, T. Liu, and F. Zhao, “Intelligent Workflow Orchestration for Global Securities Ser-
vices,” IEEE Access, vol. 12, pp. 44521-44540, 2024.

20. D. Kim and S. Verma, “NLP-Based Document Intelligence for KYC and Securities Compli-
ance,” Information Processing & Management, vol. 60, no. 2, p. 103198, 2023.

21. P. Almeida and K. Rao, “Machine Learning Techniques for KYC and Customer Risk Profiling,”
Computers & Security, vol. 114, p. 102604, 2022.

22. D. Brown, A. Wilson, and M. Carter, “Al-Based AML Transaction Monitoring in International
Banking Networks,” Expert Systems with Applications, vol. 213, p. 118912, 2023.

IJLRP25112233 Volume 6, Issue 11, November 2025 7



https://www.ijlrp.com/

