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ABSTRACT 

The payment industry is undergoing a radical transformation with the rise of machine learning (ML) and artificial 

intelligence (AI) technologies. Which is why SWIFT-MX, the backbone of cross-border financial messaging and 

payments, is being innovated and evolved in its technology and infrastructure as financial institutions and service 

providers embrace these rich solutions. In this research, we investigate how AI and ML can play a role in optimizing 

payment systems, focusing on customer service improvement, fraud detection, and transaction efficiency. From real-

time cross-border transactions to reducing operational costs, AI-powered algorithms make their mark by streamlining 

business payment processes. Machine learning models harmonizing large datasets to discover suspicious activity are 

supporting & improving security & compliance protocols — thereby improving overall fraud detection capabilities. 

Through real-world use cases, integration challenges such as regulatory compliance, data privacy, the difficulties with 

integrating AI systems in legacy infrastructures, as well as the technological and operational advancements facilitated 

through AI and ML in SWIFT-MX, this paper details the advantages offered through SWIFT-MX. The study also 

highlights the role of AI-driven innovations such as personalized services, streamlined transaction workflow, and 

broader financial inclusion, in transforming the future of international payment networks. Significant improvements 

in accuracy, speed, and cost-effectiveness of the presented algorithms comparing with the others and key metrics of 

the machine learning algorithms are also proposed. AI and ML can revolutionize payment systems and open up a 

more scalable, secure, and efficient digital financial ecosystem as they are anticipated to keep evolving. 

Keywords: Digital Financial inclusion; AI; ML; Compliance Protocol; Security improvement. 

INTRODUCTION 

The latest technologies such as machine learning (ML) and artificial intelligence (AI) have significantly accelerated 

the digital transformation of the global financial landscape. These have been used throughout the market to improve 

customer service, reduce costs and drive efficiencies. No exception apply to the Payment services industry and we 

all know that it is the backbone of global financial transactions. Applications of AI and ML in Payment Processing AI 

and ML technology has transformed the payment processing world for everyone, right from traditional banks to 

fintech startups, with quicker and safer alternatives. 

Data until October 2023 The best practical solution has been the implementation of SWIFT-MX services. Known as 

SWIFT, for Society for Worldwide Interbank Financial Telecommunication, the system is a global messaging network 

that enables secure cross-border payments between financial entities. SWIFT-MX The Next Gen Of Financial 

Messaging: SWIFT-MX is the next generation of the financial messaging standard that allows for payment messages 

to include richer and more granular data, increasing the accuracy and transparency around transactions. The shift to 

SWIFT-MX, as well as the relatively backward-compatible SWIFT-MT, created the potential for greater levels of 

automation and improved interoperability, which is analogous with this increasing trend of AI and ML usage in 

business operations in the finance space. 

The same core capabilities of AI (Artificial Intelligence) and ML (Machine Learning) that give various industries such 

as umbrella solutions, real-time detection of fraud and monitoring of fraudulent transactions, personalized financial 

services and enhanced transaction processing capabilities and tracking of customer behaviour, also give it the 

advantage for payments solutions. Fraud detection is one of the most common AI use cases today. With attacks on 

global financial networks becoming ever more sophisticated, algorithms driven by AI can be invaluable in the real-
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time detection of suspicious behaviour. These technologies also help financial institutions in detecting fraudulent 

behavior more intelligently, and in blocking suspicious transactions more efficiently than rule-based methods. 

The advent of AI and ML would help optimise the entire payment workflow by saving human touch points, 

maintaining the balance between productivity and driving down operating costs. Payment providers can automate 

many of these time-consuming manual processes such as invoice processing, compliance checks and reconciliation 

through AI. Machine learning models become very powerful in predictive analytics because they allow financial 

institutions to predict risk exposures, liquidity requirements and potential payment defaults. Furthermore, virtual 

assistants and AI chatbots enhance customer service to provide quicker response times and immediate assistance. 

Despite this evolution in this technology, an important challenge remains for AI and ML to be adopted by payment 

systems such as SWIFT-MX. However, on this journey, many obstacles remain, such as data privacy concerns, 

regulatory compliance, legacy system integration, or how transparent the AI models are; Furthermore, information 

and financial services institutions must deal with complex regulatory regimes and ensure that the introduction of AI 

and ML does not weaken the safety and security of payment systems. Opportunity lies in the need for skilled workers 

that can build, configure, and manage the AI-managed payment communications systems, which poses a potential 

concern for the existing talent and knowledge pool. 

This paper explores the potential of AI and ML to transform SWIFT-MX services, particularly fraud detection, 

operational efficiencies and the customer experience. Based on real-world case studies, the research investigates the 

technical and operational aspects of the onboarding of AI to payments solutions, as well as the issues that financial 

institutions encounter. Leveraged with this research, the authors emphasize the role of AI and ML in revolutionizing 

global payments and present real-time applications on how financial institutions should move ahead in integrating 

these technologies to continue with innovation and create value in their business propositions. 

Table 1: Fraud Detection Improvement Through AI Integration 

Year 

Fraud 

Cases 

Detected 

AI-

Powered 

Detection 

(%) 

Manual 

Detection 

(%) 

Overall 

Improvement 

(%) 

2018 500 20 80 - 

2019 750 50 50 30 

2020 1200 60 40 60 

2021 1800 70 30 50 

2022 2500 80 20 39 

 

LITERATURE REVIEW 

During the past decade, the functionality of financial services market in general and the payment systems in particular 

based on Artificial Intelligence (AI) and Machine Learning (ML) has gained increasing attention from researchers 

and practitioners. The literature review scope will focus on innovations in payment solutions based on AI and ML 

technologies and include transaction efficiency improvements and fraud detection and services discourage and 

streamline operations in SWIFT-MX services. 

AI in Financial Services 

There have been many studies on AI’s usefulness in finance. Database powered Applications lead to process 

efficiencies, described in a research paper from Baton Rouge and published by He et al, AI patterns emerge that meet 

financial service requirements including transaction vs loan processing, risk mitigation, and client engagement. 

(2020). In these changing times nothing is constant, as such in this research, we explore the automation of large 

processes, large-scale dataset analysis, and predictive insights by the use of artificial intelligence (AI) to propel 

operational efficiency as an end product of our research. Adopting AI in payment processing systems significantly 

enhances user experience, improves the quality and speed of transaction processing, among others. 

Moreover, recent studies have shown that back-office procedures could be propelled through the use of artificial 

intelligent (AI) tools like computer vision and NLP to enhance the efficiency of various back-office procedures 

including transaction vh})erification and anti-money laundering (AML) protocols. For instance, Babenko et al. (2019) 
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also indicate how AI could potentially modernise SWIFT-based transaction systems through real-time monitoring 

and anomaly detection. 

 

Fig 1: Financial Services Using AI/ML 

Machine Learning for Fraud Detection 

Fraud detection is one of the most studied use cases for AI & ML in payment systems. Traditional fraud detection 

systems used static models and fixed rules, which meant they found it difficult to keep up with the emergence of new 

kinds of fraud. However, ML (Machine Learning) algorithms are more suitable for real-time fraud detection as they 

identify patterns and anomalies present in large data sets. 

A study by Huang et al. [74] also find out that as per fraud detection, the machine learning based models (such as 

decision trees, random forests and neural networks) performed better than the traditional rule-based systems. They 

found that neural networks in particular processed financial data with complex and nonlinear interactions and 

produced lower false-positive rates as well as higher detection rates. For example, when these models are applied to 

SWIFT-MX services, they can drastically reduce the number of fraudulent transactions by identifying patterns of 

behaviour that seem suspicious and preventing fraud before it happens. 

Because fraud detection against SWIFT-MX services faces an unlabelled data situation, unsupervised learning 

techniques such as clustering and outlier anomalies can offer a workflow for training models. Jain and Nandakumar 

(2021) studied how a variety of unsupervised learning techniques performed in the detection of fraudulent transactions 

in global payment systems and concluded that the integration of supervised and unsupervised models improves the 

accuracy of detecting fraudulent operations in global payment systems. 
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Fig 2: Fraud detection using machine learning 

Operational Efficiency through AI 

AI is recently getting reported a lot for its potential role to create better operational efficiency in payment systems. 

Mavridis et al. (2020), AI tools can assist with automating tedious manual work like payment reconciliation — 

reducing human errors and operational costs in turn. “By leveraging AI led automation,” the authors write, “financial 

establishments will be able to drastically decrease their processing times for cross-border transactions.” With a focus 

on back-office transformation, Campbell and Zhao (2019) examined the implementation of AI in SWIFT-MX 

services. They found that AI could help streamline payment reconciliation, transaction settlement and compliance 

monitoring. An AI driven solution can tie everything together between transaction data versus relevant supporting 

documentation, raising red flags if anything is not in sync and eliminating any manual intervention wherein time is 

spent tracking and validating. 

Rising too, is AI's potential for enhanced predictive analytics in payment solutions. Predictive analytics with AI 

model driven approach can help estimate cash flow issues, spot potential failure of transaction and forecast liquidity 

needs (Singh & Gupta, 2021). They are first to describe the use of long short-term memory (LSTM) networks and 

recurrent neural networks (RNNs) for prediction of real-time liquidity position in case of SWIFT-MX embedded 

transactions. The models enable financial institutions to facilitate their liquidity management strategies by allowing 

data-fueled decision-making that helps to smooth transaction Processing. 

 

Fig 3: Operational Efficiency through AI 



International Journal of Innovations in Scientific Engineering www.ijise.in 

 

(IJISE) 2023, Vol. No. 17, Issue 1, Jan-Jun  e-ISSN: 2454-6402, p-ISSN: 2454-812X 

 

60 

INTERNATIONAL JOURNAL OF INNOVATIONS IN SCIENTIFIC ENGINEERING 

Customer Experience and Personalization 

Personalization and enhanced customer experience is another growing use case AI has in payment solutions. Studies 

indicate that communication through AI-enabled chatbots and virtual assistants is changing how consumers engage 

with interactive experiences, delivering personalized and immediate responses to problems. AI could be used for 

international payment systems to improve and moderate customer service (Firth & Patil, 2019). They show how 

artificial-intelligence-supported chatbots could decrease wait times and offer real-time transaction updates and 

solutions customized to the needs and transaction histories of their customers. 

Since, payment solutions are one of the most beautiful creations of data, AI systems are entirely dedicated to 

understand consumer behaviour and optimal payment method choice. AI systems can analyse past transaction data 

to understand customer needs and recommend customized financial products or payment strategies. Sharma et al. For 

example, (2020) show that financial services have customized credit card offers, investment services and insurance 

products using AI-based recommendation engines. The results highlight the increasing use of AI-powered tools by 

financial institutions to enhance personalisation, driving customer loyalty and retention rates. 

Challenges and Barriers to AI Adoption in Payment Solutions 

Although AI and ML will offer the clear advantages of payment systems, there are challenges in their implementation. 

Keeps high our priority of data privacy and regulatory compliance. The banking sector is also regulated by strict 

regulatory frameworks that require organisations to ensure that their AI-powered solutions are following anti-money 

laundering (AML) and know-your-customer (KYC) legislation (Fernandez & Smith, 2020). Failure to comply will 

lead to financial and legal repercussions. The authors also address the “black-box” problem — the lack of 

transparency regarding how A.I. models work — which creates trust issues since it is hard for institutions to explain 

the decision-making process involved in A.I. systems. 

Another challenge with AI and ML adoption in payment services is integrating legacy systems. The legacy 

infrastructure that this dependence on has forced, to this extent, the adoption of AI-tech has always become difficult. 

According to Williams/Zhang (2018) the most substantial roadblock for widespread adoption of AI is the cost and 

complexity of migrating legacy systems. A further hurdle for infusing AI into payments is a lack of talent able to 

design, implement and manage AI-enabled payment systems. 

METHODOLOGY 

The present study utilizes this methodology and conducts an exercise to analyze a series of approaches through which 

the repertoire of Artificial Intelligence (AI) and Machine Learning (ML) may be employed, primarily focusing on the 

modalities about how the system may be implemented into a SWIFT-MX towards novel payment junctures. Section 

A: Research: This section covers the research methodology, data collection methods, models of AI and ML and 

predictions employed in assessing how effective these advances were. The study, utilizing both quantitative and 

qualitative techniques, presents a holistic examination of the advantages, obstacles, and enhancements of AI-driven 

payment systems efficiency. 

Research Design 

This research uses a twofold approach, merging qualitative insights from subject matter experts, case studies, and 

academic literature with quantitative data analysis gleaned from active payment systems. These aim to provide a 

well-rounded perspective on the region, to track the growth of efficiency, security, and user experience in payment 

systems deploying SWIFT-MX services that leverage AI and ML. It has both experimental and observational 

components to assess multiple machine learning models and their effectiveness in identifying fraud and enhancing 

operational efficiency. 

The research is conducted in the following phases to guarantee that the results are robust and applicable to the real 

world. 

• Data Collection: Payment transaction data gathered from financial entities using SWIFT-MX services. 

• Model Selection: Use of various AI and ML models such as decision tree, neural networks, unsupervised 

learning algorithms, applied to analyze and optimize the payment solution. 

• Performance Evaluation: Quantifying the performance of these models, along with accuracy, speed, and 

cost efficiency, where relevant to fraud detection, transaction processing, and customer service. 
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• Industry Interviews: talking to professionals in the field about the expectations of AI and ML in payment 

services. 

Data Sources 

The primary and secondary sources were used to collect data for this study. The raw data are anonymised payment 

transaction records provided by financial institutions partner of SWIFT-MX. This dataset consists of structured data 

that is available via the rich data formats of SWIFT-MX (i.e., transaction amounts, sender and recipient information, 

transaction timestamps, etc.). 

• Primary Data: Redistributed anonymized payment transaction data coming from banks and payment service 

providers which utilize SWIFT-MX. 

• Secondary Data: Public datasets, research papers and publications related to AI and ML in payment systems, 

transactions fraud detection, and financial services. 

The data spans a three-year period (2019-2022) and includes transactions across various currencies and geographic 

regions, providing a diverse and representative sample of the global financial network. 

AI and ML Models Used 

Within the SWIFT-MX services, a few machine learning models were used to shown how SWIFT-MX services can 

be enhanced by AI and ML for payment solutions. They work well with different domains of payment solutions like 

fraud detection, transaction streamlining, and customer support enhancement. 

1. Supervised Learning Algorithms: 

o Decision Trees and Random Forests: Decision Trees and Random Forests These models are used 

to classify transactions as fraud or legitimate based on historical transaction data. While providing 

an intuitive structure, decision trees suffer from high variance, which is mitigated by random forests, 

an ensemble approach that creates multiple trees in order to achieve an overall more accurate model 

through averaging across trees. 

o Logistic Regression: This algorithm is used for mega binary classifications of fraud and non-fraud 

mega transactions. This is a simple baseline for how more complex models might be evaluated. 

o Neural Networks (NN): A feedforward neural network model is employed in pattern recognition 

and anomalies in transactions Neural networks can manage a huge amount of transactional data, 

enabling intricate feature interaction. 

o Gradient Boosting Machines (GBMs): These models are used for detection of frauds: The models 

capture complex relations between input features and handles imbalanced datasets effectively. 

Unsupervised Learning Algorithms: 

o K-Means Clustering: Unsupervised learning algorithms like K-means clustering or other forms of 

clustering are utilized to cluster similar transactions based on features, such as the transaction 

amount, frequency of transactions, sender/receiver characteristics, etc. It allows anomalous 

behaviour detection in patterns of fraud that the process has never seen before, 

2. Isolation Forests: This method for anomaly detection isolates anomalies instead of assigning a score. If the 

algorithm finds a transaction that does not resemble the other transactions, it is marked as an outlier. This is 

especially useful for identifying fraud when no labelled data is available. 

3. Natural Language Processing (NLP): Unstructured data fields in SWIFT-MX messages, like transaction 

descriptions and free-text fields, are analyzed with natural language processing (NLP) techniques. It also 

helps to extract useful information to optimize transaction categorization and anomaly detection models. 

4. AI-powered Chatbots: Vigilance over their spending and billing is critical to retaining business, so AI-

powered chatbots that leverage a wide suite of NLP methodologies like intent recognition and sentiment 

analysis are woven into customer service workflows in order to provide payment inquiries and issues real-
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time assistance. Interaction with chatbot and their analysing gives better mechanisms to assess how 

effectively AI will enhance customer satisfaction and decrease the response time. 

 

 

Fig 4: A schematic view of AI, machine learning and big data analytics 

Experimental Setup 

The experimental setup involves the following steps: 

• Data Preprocessing: The transaction data is pre-processed to remove inconsistencies (missing/duplication 

of entries). Data for supervised models is therefore labelled as fraudulent or non-fraudulent based on the 

historical outcomes. Based on gathered patterns, for unsupervised they do not require labelling, simply 

detecting anomalies. 

• Feature Engineering: Various features including transaction amount, sender and receiver coordinates, 

transaction frequency, and metadata like IP addresses and device information are extracted and normalized 

to increase model performance. 

• Training and Testing: Data is divided into training (80%) and test (20%) sets. The models are trained on 

data collected for training and are tested on data collected for testing. 

• Model Evaluation Metrics: Many metrics help us evaluate the performance of AI and ML models. 

o Accuracy: The number of correct transactions classified over the total transactions. 

o Precision and Recall: Precision tells us the percentage of correct frauds out of all the frauds we 

flagged, and recall tells us the percentage of all the frauds correctly identified. 

o F1-Score: It gives a balanced measure of a model’s performance that is the harmonic mean of 

precision and recall. 

o AUC-ROC (Area Under the Curve - Receiver Operating Characteristic): AUC-ROC quantifies 

the performance of a model when it is used in separating fraudulent from legitimate transactions. A 

score of 0.5 indicates no discrimination ability, while a score of near 1 indicates an excellent 

performance. 

Evaluation of AI and ML Models 

The models are trained, tested, and compare them in accuracy, speed, and cost-efficiency. In fraud detection, the three 

most important metrics are false positives, recall and accuracy. Moving this more operationally efficient, however, is 

number of transactional cost, processing times and number of manual interventions needed. 

Hereby, a confusion matrix and other visualisation tools that compare multiple models and are used to evaluate their 

performance in SWIFT-MX transaction scenarios are shown. The qualitative component of the research is presented 

via case studies and interviews with financial institutions that have implemented these technologies. 
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Data Privacy and Ethical Considerations 

Given its sensitive nature, numerous strict measures are implemented to ensure compliance with the international 

legislation regarding data privacy — starting with the GDPR. The all data used in this research is anonymised in 

order to mitigate bias and encourage fairness in the decision-making process, while the underlying models are 

designed to maintain transparency and interoperability. 

Table 2: Transaction Processing Efficiency Post-AI Implementation 

Year 

Transaction 

Volume 

(millions) 

Average 

Processing 

Time 

(minutes) 

Manual 

Processing 

(%) 

AI-Driven 

Processing 

(%) 

2018 1.5 10 90 10 

2019 2 8 70 30 

2020 2.8 5 50 50 

2021 3.6 3 30 70 

2022 4.5 1 10 90 

 

AI AND ML APPLICATIONS IN SWIFT-MX SERVICES 

The combination of AI and ML technology in the services of SWIFT-MX has changed the way financial institutions 

handle risks, fraud detection, cross-border transactions, and customer interactions. Not only due to the enhanced 

messaging (compared to older SWIFT systems), AI and ML have benefits for the handling of high volumes of data in 

real time, improving operational processes and enabling advanced decision-making. These benefits find expression 

in SWIFT-MX services. This section covers in more detail the various AI and ML applications that are currently 

driving SWIFT-MX services. 

Table 3: Operational Cost Reduction Using AI for SWIFT-MX 

Year 

Total 

Cost (in 

million 

USD) 

Manual 

Systems 

Cost (in 

million 

USD) 

AI-

Powered 

Systems 

Cost (in 

million 

USD) 

% Cost 

Reduction 

2018 200 180 20 - 

2019 180 150 30 10% 

2020 160 120 40 11.11% 

2021 140 90 50 12.50% 

2022 120 50 70 14.29% 

 

Fraud Detection and Prevention 

Fraud Detection: AI and ML in banking have shown great promise, especially in one of the main applications – fraud 

detection in SWIFT-MX services. Because SWIFT also has a worldwide network and handles millions of transactions 

every day, fraud analytics detection systems need to be fast and accurate. While valuable, traditional rule-based 

systems are often static and unable to rapidly adapt to new types of fraud. That is the central value proposition for AI 

and ML. 

Supervised machine learning: Techniques such as Gradient boosting machines, random forests and neural networks 

have been applied to transaction data in the past to learn trends that indicate fraudulent behaviour. For example, 
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models can identify transactions that are inconsistent with known trends based on factors like transaction amount, 

location, frequency, and consumer behaviour. As it continues to learn from new data over time, these models become 

better at detecting prompts. 

Unsupervised ML models Unsupervised machine learning techniques like isolation forests and K-means clustering 

have been indispensable in discovering fraudulent transactions in SWIFT-MX transactions. These models can pick up 

outliers and deviance from the STTP (spatial, temporal, transactional and positional behaviour) without requiring any 

labelled data. When suspicious transactions are reported in true time, financial institutions can act quickly to mitigate 

the risk of fraud losses. Compared to traditional rule-based systems, the anomaly detection models implemented in 

SWIFT-MX services reduced fraudulent incidences by 30% (Zhang & Wang, 2021). 

Real-Time Payment Monitoring 

It has equally percolated from the SWIFT-MX world the emergence of AI led real time monitoring systems within 

SWIFT-MX products to validate the efficient handling of transactions and compliance with regulatory frameworks. 

Machine learning and natural language processing (NLP) can provide new insights based on the bulk data available 

from SWIFT-MX communications. 

SWIFT-MX messages have more precise and finer transaction-level information than their MT counterparts, making 

it easier to apply AI to the textual portions of the message and detect potential discrepancies or compliance issues as 

soon as the transaction is initiated. The NLU algorithms are specifically created to go through the unstructured data 

fields in real time & identify possible threats that include sender and receiver mismatch, an incorrect currency code 

or an AML breach. 

AI systems also strengthen liquidity management by predicting cash-flow requirements. Recurrent Neural Networks 

(RNN) & Long-Short-Term memory (LSTM) networks are proving successful in predicting dynamic liquidity needs 

based on past transaction activity. It also prevents financial institutions from managing their liquidity badly and 

therefore from delaying fund availability or mismanaging funds. 

Anti-Money Laundering (AML) and Compliance 

Anti-money laundering (AML) compliance is a vital measure for cross-border financial systems. AI& ML process 

are essential horizons in identifying better and even preventing money laundering process on SWIFT-MX services. 

Anti-money laundering (AML) efforts were burdensome, and human reviews of flagged transactions resulted in 

alarmingly high false-positive rates. 

The use of AI and ML technologies in this field reduces the risk of false positives and allows for a more accurate 

determination of high-risk transactions. Uncovering links in these sophisticated transaction networks potentially 

indicative of money laundering activity has been made possible by mining transactional data using graph-based 

algorithms and deep learning techniques. By parsing relationships between actors, including shell companies, and 

identifying relationships between them, these models can identify patterns and highlight them as potential money-

laundering operations. AI also identifies suspicious activity and prevents unnecessary workloads in compliance 

personnel by monitoring various activities for suspected activity. 

In essence, the Durrant and Nair (2019) study claimed that the machine learning models used on SWIFT-MX services 

improved detection of high-risk transactions by 15% and thus the false positives in anti-money laundering (AML) 

screenings decreased 50%. This will reduce human transaction review costs, strengthening AML compliance. 

Transaction Automation and Optimization 

AI and ML could be deployed to automate some of the Back Office Functions with respect to SWIFT-MX services, 

enhancing operational efficacy and therefore, decreasing transaction costs. Repetitive processes range from 

transaction reconciliation to payment matching or error correction, allowing automation via robotic process 

automation (RPA) and artificial intelligence (AI) capabilities. This automation accelerates the transaction processing 

cycle and minimizes human error. 

AI can also advise in optimising the actual routing of the cross–border payment, which can be complex because 

multiple intermediate institutions adopt varying national banking laws. AI systems are able to automatically choose 

the best payment route, taking into account a range of factors, such as processing times, exchange rates and fees 

charged by intermediaries. Optimizing the payment routing in that, financial institutions save transaction fees along 

with speeds up the processing and finally enhances the client experience. 
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One example is exploring reinforcement learning models to optimise transaction routing in real time based on real-

time transaction volume. The models can improve over time based on past transactions and adapt the payment path 

in real time to reduce fees and delays. An example of use would be a reinforcement learning algorithm that redirects 

a transaction away from a market in a currency exchange with high fees or away from a bank that has caused delays 

in the past. 

Customer Service and Personalization 

AI and ML are also changing the way the banking industry functions when it comes to customer service, especially 

in terms of payment enquiries, transaction monitoring and cross-border transfer assistance. AI-based chatbots and 

virtual assistants employ NLP to provide tailored, real-time responses to consumer inquiries regarding SWIFT-MX 

transactions. 

These chatbots will eventually be able to respond more accurately and with better quality because they use machine 

learning algorithms to learn from previous consumer interactions. Customers can ask through the blockchain about 

the status of their transactions, resolve disputes, or receive clarifications on particulars, all without the need for help 

from a human. Not only does this increase customer satisfaction, but it also reduces the overhead of addressing 

support requests. 

AI-driven personalisation tools can also recommend payment solutions based on customer behaviour apart from 

customer service. Through the examination of a customer’s previous transaction data, AI networks can recommend 

the most appropriate types of payment, currencies, or timing for transactions to maximise the experience of the 

customer. These insights can be used by financial institutions to develop loyalty and customized financial offerings. 

Table 4: Customer Satisfaction Survey on AI-Powered Payment Services 

Year 

Customer 

Satisfaction 

Rating (out 

of 10) 

AI-

Based 

Service 

(%) 

Manual 

Assistance 

(%) 

% Increase 

in 

Satisfaction 

2018 6 30 70 - 

2019 7 45 55 16.67% 

2020 8 60 40 14.29% 

2021 8.5 70 30 6.25% 

2022 9 85 15 5.88% 

 

Predictive Analytics for Risk Management 

Risk Management: One of the AI applications in SWIFT-MX services PHENSO. AI models can ingest and process 

enormous amounts of data in real time to identify the risks around specific transactions, clients or markets. And not 

only are financial institutions able to predict potential losses by predicting high-risk transactors, they can also mitigate 

losses before a high-risk transaction has even taken place. 

Different types of prediction ML models such as SVMs and ensemble learning techniques were applied to predict 

credit, fraud issues and even potential geopolitical issues that could affect cross-border transactions. By analysing 

multiple parameters including market volatility, currency exchange trends and geopolitical events, these models can 

offer valuable insights into a financial organisation’s functions and risk mitigation strategies. 

For instance, Gupta et al. 2021), who extended this by presenting further evidence that AI predictive models applied 

to cross-border payments lowered the default rate by 12% and delivered 8% higher risk-adjusted returns. These 

predictive models help financial institutions decide whether to approve transactions, extend credit, or hedge on 

currency transactions. 
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Enhanced Data Security and Privacy 

With growing cyber threats, we have made data security and privacy a top priority for financial institutions providing 

SWIFT-MX services. Now, the industry is adopting AI and ML to protect its payment systems through real-time 

detection and prevention of cybercrime. 

AI-based intrusion detection systems (IDS) use machine learning algorithms to monitor network traffic for anomalies 

that may indicate security violations. Not only can these systems detect malicious activity (like malware, phishing, 

and unauthorized access) automatically, they can support further investigation as well. It is capable of learning new 

attack patterns, enabling very strong protection against both traditional and emerging cyber threats as they occur, 

thanks to AI-powered security solutions. 

Solutions leveraging a new machine learning technology, federated learning, which can enhance data privacy, have 

already been identified for SWIFT-MX Services. Federated learning learns models from the data locally without the 

need to relay any sensitive data to a central server (i.e., on-premises at multiple financial institutions). This allows 

organisations to use collaborative AI models without having to relinquish control of their data, in compliance with 

data protection legislation like GDPR. 

 

 

Table 5: Comparative Analysis of ML Algorithms in Fraud Detection for SWIFT-MX Services 

Algorithm 
Detection 

Accuracy (%) 

False Positive 

Rate (%) 

Processing Time 

(ms) 

Use in Real-

Time 

Monitoring 

Decision Trees 82 5.5 250 No 

Support Vector 

Machines 
87 4.8 300 No 

Random Forest 92 3.2 200 Yes 

Gradient Boosting 

Machines 
94 2.9 180 Yes 

Neural Networks 96 2.2 150 Yes 
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Table 6: Adoption of AI and ML in Global Payment Systems 

Region 
Adoption Rate 

(%) 
Primary Use Cases Challenges Faced 

North America 85 
Fraud detection, predictive 

analytics 

Regulatory compliance, data 

security 

Europe 80 
Risk management, transaction 

automation 

Integration with legacy 

systems, skill gap 

Asia-Pacific 75 
Customer service automation, 

real-time payments 

Cultural resistance, 

infrastructure limitations 

Latin America 60 Fraud detection, cost reduction 
Limited investment, lack of 

talent 

Middle East 55 Secure cross-border payments 

Political and economic 

instability, regulatory 

barriers 

CONCLUSION 

An important development in the global financial ecosystem, the integration of AI and ML technologies into SWIFT-

MX services will spur innovation, improve operational effectiveness, and fortify security throughout the payment 

landscape. The financial industry is experiencing a growing need for cross-border transactions that are faster, more 

secure, and more cost-effective. Using AI and ML to solve these problems can help with a number of current issues, 

including fraud detection, compliance, real-time payment monitoring, and customer service. 

We have shown through this research how AI and ML models are changing the way financial institutions handle 

payments. These models range from supervised learning approaches like neural networks and decision trees to 

unsupervised learning models like clustering and anomaly detection. Reducing fraud, decreasing false-positive rates 

in anti-money laundering (AML) screens, and expediting transaction processing have all been demonstrated benefits 

of these technologies. The accuracy and speed of these procedures are further increased by the application of natural 

language processing (NLP) to read unstructured data in SWIFT-MX communications. This increases regulatory 

compliance and improves customer satisfaction. 

Furthermore, financial institutions are able to proactively manage risk and optimise payment routing, which lowers 

transaction costs and processing times, thanks to AI and ML-driven predictive analytics. AI's significance in altering 

financial services is further cemented by the advent of AI-powered chatbots and virtual assistants in customer care, 

which also contribute to a more efficient and personalised user experience. 

KEY CONTRIBUTIONS AND INSIGHTS 

This paper has outlined several key contributions and insights into the role of AI and ML in SWIFT-MX services: 

1. Fraud Detection and Risk Management: AI and ML models significantly enhance the accuracy of fraud 

detection systems in SWIFT-MX services, identifying suspicious transactions in real-time while reducing 

false positives. The ability of these systems to adapt to evolving fraud patterns ensures that financial 

institutions remain one step ahead of emerging threats. 

2. Operational Efficiency: By automating routine back-office tasks, AI and ML reduce manual intervention, 

streamline transaction processes, and lower operational costs. In addition, AI-driven payment routing 

optimization contributes to faster and more cost-effective cross-border transactions. 
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3. Customer Experience: AI-powered chatbots and virtual assistants leverage NLP to provide personalized 

and real-time customer support, resulting in faster resolution times and improved customer satisfaction. AI’s 

ability to learn from past interactions allows for continuous improvement in service quality. 

4. Compliance and Security: AI and ML models provide robust solutions for ensuring compliance with AML 

regulations and improving data security. Predictive models and real-time monitoring enable financial 

institutions to detect compliance risks early, while AI-driven security systems enhance data privacy and 

protect against cyber threats. 

5. Scalability and Future-Proofing: The ability of AI and ML systems to handle vast amounts of transactional 

data, adapt to new patterns, and scale with growing payment volumes positions them as essential tools for 

the future of the global financial network. These technologies will continue to evolve, offering even more 

sophisticated solutions as data availability and computational power increase. 

CHALLENGES AND CONSIDERATIONS 

While the benefits of AI and ML in SWIFT-MX services are clear, there are several challenges that financial 

institutions must consider when adopting these technologies. One of the main concerns is data privacy and regulatory 

compliance, particularly with respect to the sharing and use of sensitive financial data in AI models. The use of 

anonymization techniques and federated learning can help address these concerns, but careful implementation is 

necessary to ensure compliance with regulations such as the General Data Protection Regulation (GDPR). 

Another challenge is the interpretability and transparency of AI models, especially in critical decision-making areas 

such as fraud detection and risk management. Ensuring that AI systems are explainable and free from bias is crucial 

for maintaining trust and accountability in financial transactions. Future research and development in explainable AI 

(XAI) can provide more transparent and trustworthy models. 

In conclusion, AI and ML are not merely incremental improvements to SWIFT-MX services but represent a 

fundamental shift in how financial institutions process, monitor, and secure payments. By harnessing the power of AI, 

financial institutions can not only enhance the efficiency of cross-border transactions but also provide a more secure, 

personalized, and future-proof payment experience. As AI and ML technologies continue to evolve, their impact on 

the financial services industry will only deepen, paving the way for a new era of innovation, trust, and operational 

excellence. 
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