
© JUL 2026 | IRE Journals | Volume 10 Issue 1 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV10I1-1720027 

IRE 1720027          ICONIC RESEARCH AND ENGINEERING JOURNALS 2533 

Leveraging AI for Real-Time Compliance Monitoring in 

Brokerage and Asset Management Platforms  
 

AWOGBADE KEHINDE1, ASIYANBOLA OLAOLUWA EBENEZER2, IYIOLA IFEOLUWA 

JOHNSON3, SAMSON PRECIOUS LOVETH4, OMISOPE ABIODUN OLUWASEGUN5 
 

 
Abstract- As financial markets have grown more complex 

over time, and regulators' requirements have changed 

more quickly, there is a growing need for effective 

compliance monitoring in brokerage and asset 

management platforms. Many compliance controls are still 

based on manual compliance checks, rule-based 

monitoring and periodic audits, but these may fail to 

identify more advanced financial irregularities and ensure 

compliance on the fly. Artificial Intelligence (AI) is a 

technology that has the potential to revolutionize 

compliance processes, powered by constant transaction 

monitoring, detecting anomalies in transactions, predictive 

analytics, and automated reporting. AI-based solutions 

utilize devices such as device learning, natural language 

handling, and deep learning to recognize dubious trading 

activity, uncover insider trading, avoid market 

manipulation, monitor AML compliance, and comply with 

Know Your Consumer (KYC) rules. This article explores 

how AI can be used in real-time compliance monitoring in 

brokerage and asset management platforms, highlighting 

the technologies being implemented, frameworks, 

regulatory implications, the advantages, and the barriers to 

use. In addition, it recommends an AI-based compliance 

architecture that unifies data ingestion, risk analytics, 

intelligent alerts detection and regulatory reporting into a 

single monitoring system. The review concludes that AI 

can be a powerful tool to enhance compliance efficiency, 

mitigate operational risks, and boost investor trust, while 

emphasizing the need for explainable AI, data 

management, cybersecurity, and human oversight in 

responsible AI adoption. 
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I. INTRODUCTION 

 

The financial services sector is one of the most 

regulated globally, and adherence to the relevant 

national and international regulations is vital for the 

integrity of the financial market, safeguarding 

investors and the prevention of financial crimes. The 

Anti-Money Laundering (AML), Know Your 

Customer (KYC), Market Abuse Regulation (MAR), 

Markets in Financial Instruments Directive II (MiFID 

II), Dodd-Frank Act, Securities Exchange Act and 

various place-specific financial reporting 

requirements are just a few of the regulatory 

obligations that apply to brokerage firms and asset 

management companies (Arner, Barberis, & Buckley, 

2017). 

 

Consequences of non-compliance of these regulations 

include significant monetary fines, reputational loss, 

legal action and loss of customer confidence. The 

complexity of financial regulation has presented many 

operational issues for financial institutions, which has 

resulted in both higher compliance costs and a 

growing need for technology that can enhance the 

efficiency of regulatory compliance (Arner et al., 

2017). 

 

Traditionally compliance monitoring has been based 

on manual audits, fixed rule-based systems and 

periodical reporting. While these types of measures 

have been successful in creating regulatory oversight, 

there are some drawbacks to them in the current, very 

dynamic financial landscape. Rule-based systems can 

produce a lot of false alarms, need to be manually 

updated as regulations evolve and are not very 

effective when used to detect new and unknown 

patterns of financial mismanagement (Bussmann et 

al., 2021). Similarly, manual compliance checks are 

time-consuming and are unable to handle the vast 

amount of transactions that are produced by today's 

electronic trading platforms. 

 

Digitalisation of the financial markets has been a 

further challenge for compliance management. 

Frequent trading, algorithmic trading, decentralized 

financial products, digital assets and cross-border 

transactions create vast amounts of data in structured 

and unstructured formats, which are beyond the 
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analytical power of traditional compliance systems. 

This means that financial institutions are seeking 

intelligent technologies that can constantly track 

transactions, detect suspicious activity and react to 

new compliance threats as they arise. 

 

One of the most promising technologies to tackle these 

challenges is Artificial Intelligence (AI). AI involves 

computational techniques that can help machines carry 

out tasks that normally demand human intelligence 

such as learning, reasoning, pattern recognition, 

understanding of natural language, and predictive 

decision-making (Russell & Norvig, 2021). In the 

financial sector, AI has been a key element of 

Regulatory Technology (RegTech), which aids in 

automated risk assessment, fraud detection, customer 

due diligence, regulatory reporting, and compliance 

monitoring. 

 

The ability to use machine learning algorithms to 

analyze historical and real-time financial data to 

identify complex relationships and detect anomalies 

that can signal fraudulent or non-compliant activity is 

especially powerful. In contrast to codified systems, 

the machine learning models continually refine their 

forecasting methods and skills as new data are 

introduced, which allows them to react to new 

financial crime strategies and techniques as they 

emerge (Goodell, Kumar, Lim, & Pattnaik, 2021). 

Likewise, AI systems can leverage Natural Language 

Processing (NLP) to analyze regulatory documents, 

compliance manuals, customer interactions, trading 

reports, and news articles, thus assisting with 

automated regulatory interpretation and intelligent 

compliance management. 

 

There are several financial institutions that are already 

using AI-based compliance solutions to be a part of 

their operation. Examples of applications include 

suspicious activity detection, customer risk profiling, 

insider trading surveillance, automated transaction 

surveillance, market abuse detection, insider trading 

surveillance, automated regulatory reporting and 

portfolio compliance verification, and sanctions 

screening. These technologies will allow compliance 

officers to concentrate on high-risk cases and cut down 

on manual workload and operational costs. 

 

While there are several advantages, there also exist 

several technical, legal and ethical challenges with 

implementing AI-based compliance systems. With an 

increasing amount of data to work with, machine 

learning models need high-quality data to train 

effectively, and data protection laws, like the General 

Data Protection Regulation (GDPR), have specific 

requirements for data governance and processing. In 

addition, issues of algorithmic bias, explainability, 

transparency, cyber security and accountability 

continue to be important obstacles in the path of 

general adoption. Transparency, interpretability and 

auditing are growing priorities for financial regulators 

with regard to automated compliance decision making, 

a trend that is referred to as Explainable Artificial 

Intelligence (XAI) (European Banking Authority, 

2021). 

 

The use of Artificial Intelligence to revolutionize real-

time compliance monitoring in brokerage and asset 

management platforms is explored in this article. It 

examines existing AI technologies, examines their use 

in major compliance areas, discusses challenges in 

their implementation, and regulatory considerations, 

and outlines a conceptual framework for AI 

compliance that could prove to be more effective in 

improving the efficiency of business operations while 

preserving regulatory integrity. This research paper 

brings together the latest innovations in AI, financial 

regulation, and RegTech, offering a holistic overview 

of the future of intelligent compliance management in 

contemporary financial institutions. 

 

II. LITERATURE REVIEW 

 

2.1 The compliance monitoring landscape evolution in 

financial services over time. 

 The complexity of international financial regulations, 

as well as the advancement of financial crimes, have 

made compliance monitoring an integral part of any 

financial institution today. Brokerage firms and asset 

management companies are in highly regulated 

environments, and they must comply with regulatory 

requirements to ensure integrity in the market, 

safeguard investors and ensure financial stability. 

Throughout the last decade, financial institutions (FIs) 

have seen the expansion of regulatory requirements in 

the wake of new laws and regulations, including the 

Markets in Financial Instruments Directive II (MiFID 
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II), the Dodd–Frank Wall Street Reform and 

Consumer Protection Act, the Market Abuse 

Regulation (MAR), and Anti-Money Laundering 

(AML) directives (Arner, Barberis, & Buckley, 2017). 

Conventional compliance monitoring was based on 

manual audits, rule-based surveillance and periodic 

internal audits. These have proven effective in more 

stable regulatory environments, but have become less 

effective in response to the rapid change in financial 

products, high-frequency trading and cross-border 

investment operations. Rule-based compliance 

systems rely on known thresholds and once-off 

business rules which will need to be constantly 

updated as rules are modified. As a result, they tend to 

produce too many false alarms, have a high cost of 

operation, and the ability to miss new trends of 

financial abuse (Bussmann et al., 2021). 

 

All of these challenges have been exacerbated by the 

digitalisation of financial markets. Structured and 

unstructured data, created by electronic trading 

platforms, that far outpace the ability of traditional 

compliance systems to process, are generated on 

millions of trades each day. Consequently, financial 

institutions are turning to intelligent technologies that 

are not only able to automate compliance monitoring, 

but also provide more accurate detection and efficient 

operations. 

 

2.2 AI in Financial Compliance: Ensuring Regulatory 

Integrity and Efficiency 

Artificial Intelligence (AI) is the name given to the 

ability of a computational system to perform tasks that 

typically require human intelligence, such as 

reasoning, learning, pattern recognition and decision-

making (Russell & Norvig, 2021). In financial 

services, AI has emerged as a critical component of 

Regulatory Technology (RegTech), allowing 

institutions to streamline compliance processes, 

bolster risk management, and boost their fraud 

prevention systems. 

 

Algorithms have proven to be very adept at 

uncovering complex relationships in the vast amount 

of financial data. The supervised and unsupervised 

learning models are different from the rule-based 

systems, which don't get better over time due to the 

new data.The main difference between the supervised 

and unsupervised models of learning and the 

traditional rule-based models is that the supervised and 

unsupervised models learn better as they are fed more 

data. This adaptability will allow AI systems to 

identify new forms of market manipulation, 

unauthorized trading patterns, and regulatory 

breaches, without being limited to pre-programmed 

rules.The ability to learn will help AI systems identify 

new types of market manipulation, suspicious trading 

patterns, and violations of the rules that govern 

trading, without depending solely on rules that have 

been programmed in advance (Goodell, Kumar, Lim, 

& Pattnaik, 2021). 

 

The applications of AI in compliance have also been 

extended by incorporating Natural Language 

Processing (NLP), which automates the interpretation 

of regulatory documents, legal contracts, customer 

communications, compliance manuals and corporate 

disclosures. NLP systems help compliance officers by 

extracting regulatory obligations, finding 

inconsistencies and even with automating the 

document classification process which would 

otherwise require manual review. 

 

There has also been significant potential for using 

deep learning architectures in the analysis of very 

complex financial data. They excel at identifying 

complex, non-linear relationships which enhances the 

detection of anomalies, transaction surveillance and 

behavioral analysis, especially where there are a high 

volume of transactions and ongoing changes in fraud 

patterns. 

 

2.3 The use of AI in brokerage platforms offers a 

variety of opportunities. 

 Securities brokerages are also vital to the securities 

trading industry, providing a platform for individual 

and institutional investors to trade securities, and thus 

regulatory compliance has been a crucial part of their 

operations. On the other hand, AI technologies have 

helped greatly in bolstering brokerage compliance by 

providing constant surveillance of trading activity, 

automated risk assessment and intelligent surveillance 

systems. 

 

A key application of AI is in the detection of market 

abuse. Machine learning algorithms can identify 

suspicious activity during trades based on past trading 

patterns and the current transaction history and data to 
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help prevent insider trading, spoofing, layering, wash 

trading or market manipulation. AI systems can detect 

abnormal trading activity earlier than traditional 

surveillance methods, thanks to their ability to identify 

subtle deviations from normal trading patterns. 

 

One of the other key areas of use is Customer Due 

Diligence and Know Your Customer (KYC) 

compliance. AI-based identity verification solutions 

utilize computer vision and biometric authentication 

methods, along with document recognition 

technologies, to help verify the identity of customers 

quickly and accurately. These features streamline 

onboarding, enhance compliance with financial crime 

prevention laws and regulations, and minimize risk. 

 

Transaction monitoring is one of the significant 

applications of AI. Today's brokerage services handle 

vast amounts of trades in various asset categories on a 

variety of jurisdictions. Machine learning models 

continually check transaction attributes, customer 

activity, account relationships, and past activity and 

process to determine if it is unusual and needs to be 

investigated. This automated surveillance greatly 

enhances the efficiency of the operations and 

eliminates false positive alerts issued by the 

conventional rule-based system. 

 

2.4 AI Applications in Asset Management 

Asset management companies have specific 

compliance requirements due to their managing a 

diverse investment portfolio on behalf of both 

institutional and retail investors. The regulatory 

requirements for compliance don't just begin at 

transaction monitoring, but also portfolio restrictions, 

investment requirements, fiduciary duties, 

environmental, social and governance (ESG) reporting 

and regulatory disclosure. 

 

Compliance monitoring has become more valuable 

with AI as it continuously checks on the compliance 

of portfolio investments against specified regulatory 

and contractual restrictions. Intelligent systems 

automatically discover asset allocation limits, sector 

exposure, concentration thresholds, leverage 

restrictions and investment policy statements, among 

other violations. Automated monitoring gives 

portfolio managers the ability to take timely action in 

case of compliance concerns, and prevent violations. 

Predictive analytics can also be used to predict 

compliance risks from past investment behavior, 

market conditions and regulatory trends, further 

improving asset management. Unlike traditional 

methods which only respond to compliance violations, 

AI can be used to take a proactive approach by 

identifying those portfolios that have a higher risk of 

non-compliance. 

 

NLP can also be used to gather key data from various 

documents, such as financial statements, prospectuses, 

regulatory documents and investment reports, to 

support regulatory reporting. Automated document 

analysis can cut down on repetitive administrative 

tasks and streamline the reportability and compliance 

of documents. 

 

2.5  Machine Learning Algorithms For Compliance 

Monitoring. 

There are several machine learning methods which 

have proven to be very efficient in financial 

compliance applications. 

 

Artificial Neural Networks (ANNs) are known to be a 

powerful tool for modelling the relationships that are 

highly nonlinear between characteristics of 

transactions and compliance outcomes. They have a 

multi-layered design, which allows for a more 

accurate prediction of suspicious activity in complex 

financial situations. 

 

Random Forest (RF) algorithms not only deliver good 

classification performance, but are also useful for 

finding out which variables are most significant to the 

compliance decision. Because of their ability to avoid 

overfitting, they are good for financial data which is 

heterogeneous, meaning that there are many predictor 

variables. 

 

Support Vector Machines (SVMs) are well suited for 

fraud detection and anomaly classification due to their 

ability to find optimal decision boundaries between 

compliant and non-compliant transactions. 

 

Gradient Boosting algorithms like Extreme Gradient 

Boosting (XGBoost) have gained widespread 

popularity due to their ability to create strong 

ensemble models from several weak learners that yield 

high predictive accuracy. They are very well-suited for 
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financial compliance analytics because they can deal 

with missing data and nonlinear relationships. 

 

In many situations where there isn't a good amount of 

examples available of fraudulent transactions, 

unsupervised learning techniques are used, such as 

clustering algorithms and autoencoders. These 

techniques can detect unusual transaction activity, 

which is significantly different from normal business 

activity, thus enabling investigators to investigate 

novel types of financial wrongdoing. 

 

Table 1. Some selected research on the use of AI in 

financial compliance. 

Authors Research 

Area 

Key Contribution 

Arner, 

Barberis, & 

Buckley 

(2017) 

RegTech Explained the 

evolution of 

Regulatory 

Technology and its 

impact on financial 

compliance. 

Russell & 

Norvig 

(2021) 

Artificial 

Intelligence 

Presented 

foundational AI 

concepts applicable 

to intelligent 

decision-making 

systems. 

Goodell et 

al. (2021) 

AI in Finance Reviewed emerging 

AI applications 

across financial 

services, including 

compliance and risk 

management. 

Bussmann 

et al. (2021) 

Financial 

Crime 

Detection 

Demonstrated 

machine learning 

techniques for 

identifying 

suspicious financial 

transactions. 

European 

Banking 

Authority 

(2021) 

AI 

Governance 

Discussed 

regulatory 

expectations for 

trustworthy and 

explainable AI in 

financial 

institutions. 

IOSCO 

(2021) 

Market 

Surveillance 

Highlighted the role 

of AI in improving 

securities market 

monitoring and 

regulatory 

oversight. 

 

2.6 The Advantages Of AI-Driven Compliance 

Monitoring  

There are various important benefits out there related 

to AI driven compliance systems. One of the primary 

benefits of AI in the field of financial monitoring is its 

ability to process vast amounts of financial data in 

real-time, which significantly enhances the efficiency 

of the process. This feature helps in identifying 

suspicious activities earlier and also saves from 

depending on manual investigations. 

 

Second, intelligent systems cut down on the costs of 

operations by automating tedious compliance-related 

activities like transaction screening, sanctions 

checking, document verification, and regulatory 

reporting. Compliance officers are then free to focus 

on the higher risk investigations and exercises 

professional judgement and not administrative 

matters. 

 

Thirdly, machine learning algorithms offer greater 

precision in detection, by detecting subtle patterns that 

are often missed by traditional rule-based algorithms. 

The ability to learn continues to improve the predictive 

performance as new data about transactions comes in. 

Lastly, AI can aid in proactive risk management with 

the ability to predict compliance risks even before they 

arise, helping organizations to stay one step ahead of 

regulatory threats. By utilizing predictive analytics, 

companies can take proactive steps and create 

preventive strategies instead of just reactive ones after 

the fact. 

 

2.7 Challenges And Research Gaps Identified 

However, there are still challenges that hinder the 

broader adoption of AI for compliance 

monitoring.While there is great progress, there are still 

a number of challenges to overcome before AI can be 

widely adopted for compliance monitoring. Data 

quality is one of the major issues that must be 

addressed. To yield accurate predictions, machine 

learning models need to be trained using a large 
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number of accurate and representative data samples. 

Poor quality, incomplete or inconsistent data could 

lead to a poor performance of the model and give false 

compliance decisions. 

 

Transparency of algorithms is another very important 

challenge. For many advanced machine learning 

models, especially deep neural networks, the decisions 

made are often considered “black-box” models, which 

can make it challenging for regulators and compliance 

officers to understand how the decisions are being 

created. This lack of explainability could be a 

regulatory issue and a requirement for accountability 

and auditability. 

 

The issue of cybersecurity is also on the agenda. 

Compliance systems must handle highly sensitive 

financial information, which must remain secure 

against unauthorized access, cyberattacks and data 

breaches, and require the use of AI. Strong security 

measures like encryption, data governance, and 

ongoing security monitoring are therefore crucial 

aspects of the deployment of AI. 

 

Additionally, the financial laws are constantly 

changing, and AI systems need to be flexible enough 

to adapt to the evolving regulatory landscape. They 

still need continual re-training of the models, updates 

to the regulations, and human oversight for 

maintaining compliance going forward. 

 

While there are many examples of how AI can 

improve specific compliance processes, there are 

relatively few studies that suggest an integrated 

framework that can combine transaction monitoring, 

customer due diligence, portfolio compliance, 

regulatory reporting and predictive risk analytics into 

an intelligent compliance platform. This is an 

interesting line of research for the future, and is the 

basis for the proposed framework presented in this 

study. 

 

III. MATERIALS AND METHODS 

 

3.1 Research Design 

The study takes a qualitative review approach and 

conceptual framework design to explore the use of 

Artificial Intelligence (AI) to support compliance 

monitoring in real time in brokerage and asset 

management platforms. The study does not involve 

primary empirical research, but rather is built on an 

overview of evidence from academic literature, 

industry reports, and regulatory guidance which helps 

to create a comprehensive framework with AI. The 

methodology integrates literature review and systems 

analysis to gain insight into existing practices, 

implementation approaches, technological elements 

and future potential for AI-enabled compliance 

management. 

 

The methodology proposed is five step process: 

Identification of literature, extraction of data, 

comparative analysis, development of framework, and 

through expert recommendation of the previous 

studies. The approach is systematic, offering a 

structure to understand how to leverage AI tools for 

improved compliance monitoring in today's financial 

institutions. 

 

3.2 Literature Selection Process 

The publications identified were done by searching 

peer-reviewed journals, conference proceedings, 

regulatory publications and authoritative reports on 

artificial intelligence, regulatory technology 

(RegTech), brokerage operations, asset management, 

financial compliance and financial crime prevention. 

 

The following were used to select the literature: 

• Publications on the application of AI in financial 

services. 

• Any studies on compliance monitoring, RegTech, 

AML, KYC or market surveillance studies. 

• Investigations into brokerage houses, investment 

websites or asset management companies. 

• Peer reviewed articles and recognised regulatory 

reports. 

 

Recent publications matched with seminal works that 

lay the theoretical foundations. 

 

Publications without adequate details of the method or 

with an irrelevant relevance to AI for compliance 

monitoring were excluded. 

 

3.3. The compliance architecture of the AI. 

The suggested framework brings together several AI 

capabilities to create a comprehensive compliance 
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monitoring system that can facilitate real-time 

regulatory oversight. 

 

There are six functional layers of architecture: 

1. Data Acquisition Layer 

2. Data Processing Layer 

3. Artificial Intelligence Layer 

4. Risk Assessment Layer 

5. Compliance Decision Layer 

6. Regulatory Reporting Layer 

 

These layers work together and utilize the raw 

financial data as a source to turn it into actionable 

compliance intelligence. 

 

Figure 1. Proposed AI-Based Compliance Monitoring 

Framework 

 

 
Figure 1. Proposed real-time compliance monitoring 

framework for brokerage and asset management 

platforms based on artificial intelligence (AI). 

 

3.4 Data Sources 

The proposed compliance framework takes various 

types of data from financial and regulatory data as 

input. 

 

These include: 

• Customer onboarding information 

• KYC documentation 

• Trading transactions 

• Portfolio holdings 

• Order execution records 

• Market price feeds 

• News articles 

• Regulatory announcements 

• Sanctions lists 

• Customer communications 

• Historical compliance records 

 

What are Suspicious Activity Reports (SARs)?What 

are Suspicious Activity Reports (SARs)? 

Multiple data sources integration helps AI models to 

conduct thorough compliance checks and enhance 

detection accuracy. 

 

3.5 Artificial Intelligence Techniques 

The proposed framework includes several aspects of 

AI techniques, which serve various compliance 

functions. 

 

Machine Learning 

Supervised machine learning algorithms are used to 

classify transactions based on the compliance risk, and 

this classification is done by learning from a historical 

labelled dataset. Popular machine learning models are 

Random forest, Support vector machine, Gradient 

boosting and Logistic regression. 

 

Deep Learning 

Major Financial Datasets can be highly complex, and 

Deep Neural Networks can identify subtle 

relationships that are linked to various forms of 

financial abuse, such as fraud, market abuse, and 

insider trading. They can analyze a significant amount 

of structured and unstructured data, making 

predictions more accurate. 

 

Natural Language Processing 

Natural Language Processing (NLP) automatically 

processes and reviews documents such as regulatory 

submissions, legal documents, customer 

communications, financial disclosures, and 

compliance manuals. NLP helps institutions 

understand the regulatory changes and aids in 

automatic classification of documents and reporting to 

regulatory authorities. 

 

Anomaly Detection 

Unsupervised learning algorithms recognize unusual 

transaction patterns without having to be trained with 

labelled samples. These tools can be especially helpful 
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if they can identify new types of fraud and market 

manipulation that haven't been detected before. 

 

3.6 Performance Variables 

There are several quantitative and qualitative 

indicators that can be used to assess the effectiveness 

of AI-based compliance monitoring. 

 

Table 2. Proposed Performance Metrics for AI 

Compliance Systems. 

Category Performance Indicators 

Detection 

Performance 

Detection accuracy, Precision, 

Recall, F1-score 

Operational 

Efficiency 

Alert processing time, 

Investigation time, Processing 

speed 

Risk 

Management 

False-positive rate, False-

negative rate, Risk prediction 

accuracy 

Regulatory 

Compliance 

Regulatory reporting accuracy, 

Audit readiness, Compliance 

coverage 

Business 

Performance 

Operational cost reduction, 

Productivity improvement, 

Customer satisfaction 

 

3.7 Compliance Monitoring Workflow 

The proposed workflow starts with continuous data 

flow from transactional and customer data from 

brokerage and asset management platforms. Data is 

cleaned, standardized and integrated prior to analysis 

using several AI models. 

 

The machine learning algorithms continuously assess 

customer behaviour, trading activities, portfolio 

allocations and transaction histories to detect unusual 

patterns that might indicate potential breaches of the 

regulations. 

 

Risk scores and alerts are automatically generated 

when suspicious activity is sensed. High risk requests 

are passed to compliance officers for further 

investigation and low risk activities continue to be 

automatically monitored. 

 

Continuous uptick in regulatory texts is analysed using 

NLP, and the compliance knowledge base is updated 

to reflect the changing regulatory requirements. 

Last but not least, automated reporting modules create 

regulatory reporting and management dashboards, 

making sure that reports are delivered in time to 

internal stakeholders and regulatory bodies. 

 

3.8 Ethics and regulations 

Ethical, legal, and governance considerations need to 

be taken into account when implementing AI in 

financial compliance. 

 

Organizations need to ensure that the decisions made 

by the AI system are transparent and are able to be 

understood by the compliance officers, the auditor and 

regulators. In the case of high-risk decisions that could 

affect significant amounts of money or legal issues, 

human oversight should be part of the compliance 

decision-making process. 

 

Financial institutions must employ strong data 

governance, data security, and appropriate access 

controls – all of which are mandated by data privacy 

laws, such as the General Data Protection Regulation 

(GDPR) and other laws applicable to the jurisdiction. 

Additionally, ongoing model validation is needed to 

identify algorithmic bias, keep predictive capabilities 

up to date, and stay compliant with regulations. 

 

3.9 Proposed Implementation Strategy 

Implementing AI tools for compliance monitoring will 

take a phased approach to be successful. 

First, it is important to create centralized data 

management platforms that can connect data from 

various operational systems. High quality historical 

data should then be created for model training and 

testing. 

 

Then, the implementation of AI can be tested in 

specific compliance aspects like AML transaction 

monitoring or KYC verification before using it for 

other compliance tasks. 

 

Long-term deployment should be accompanied by 

continuous monitoring, periodic retraining of models, 

updates of regulations, assessments of cybersecurity, 

and training of employees to ensure models remain 

effective. 

 

The proposed methodology offers a scalable 

framework for brokerage firms and asset management 
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companies to take advantage of the AI to improve 

compliance monitoring, operational efficiency, 

minimise regulatory risks and boost overall 

governance, transparency and regulatory 

accountability. 

 

IV. RESULTS AND DISCUSSION 

 

4.1 Synthesis of Findings from the Literature 

 The reviewed literature highlighted the remarkable 

impact of Artificial Intelligence on compliance 

monitoring within brokerage and asset management 

firms, allowing them to monitor compliance 

continuously, perform intelligent risk assessment, and 

automatically generate compliance reports. Unlike 

conventional compliance approaches which rely on 

codified policies and manual oversight, AI-based 

systems learn from past and current financial 

information, identifying intricate patterns linked to 

fraud, market abuse, insider trading, and compliance 

violations. 

 

Most studies have shown that machine learning-based 

compliance systems deliver better results at detecting 

suspicious activity and lighten compliance teams' 

operational burden. By processing vast amounts of 

transactional data in real-time, AI algorithms empower 

financial institutions to tackle compliance challenges 

promptly, staying ahead of new risks and evolving 

regulations. In addition, AI-powered monitoring 

improves decision-making by prioritizing alerts that 

are most likely to trigger a regulatory concern, so that 

compliance officers can direct their investigations to 

activities that pose the highest risk to regulation. 

 

The analysed literature also reveals that AI 

technologies are becoming more and more embedded 

in the wider Regulatory Technology (RegTech) 

landscape. These platforms leverage machine 

learning, natural language processing, RPA and 

predictive analytics to automate various aspects of 

compliance in a single application. The integration has 

so far enhanced regulatory reporting precision, have 

decreased compliance costs and improved corporate 

governance within financial institutions. 

 

 

 

 

4.2 AI performance across key compliance processes 

AI's application is diverse for compliance activities, 

with each technology offering specific capabilities for 

compliance monitoring. 

Machine learning has been especially successful in 

transaction monitoring, as it discovers subtle 

relationships between customer behavior, transaction 

attributes and past compliance evidence and trends. 

Unlike traditional rule-based systems, machine 

learning systems can continuously learn and adapt to 

new financial data to detect suspicious transactions 

earlier. 

 

NLP has increasingly played a significant role in 

helping to understand regulatory publications and 

compliance documents. Financial policies and 

procedures are often subject to changes in financial 

regulation, necessitating changes to the institutions' 

policies and procedures. NLP systems can do this by 

searching the regulatory documents, supervisory 

instructions, and regulatory announcements for 

relevant regulatory obligations and automatically 

managing them, thus alleviating review workload and 

strengthening regulatory responsiveness. 

 

The ability to detect complex financial crimes with 

multiple interacting variables has been shown to be 

highly effective using deep learning techniques. They 

are well-equipped to analyze intricate data sets, 

leading to their widespread use in detecting insider 

trading, market manipulation, and other types of 

fraudulent activities that might not be identified 

through traditional analytical techniques. 

 

In addition to the above, anomaly detection algorithms 

boost compliance monitoring by flagging transactions 

that are quite different from normal behavioral 

patterns. These models are especially valuable when 

there aren't a lot of examples of fraudulent activity, or 

when they are specified in a different way. 

 

These technologies together create the broadest 

compliance monitoring landscape possible, and can be 

used in reaction to an incident, as well as in a proactive 

risk management capacity. 
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4.3 Economic and Social Impact of AI Technologies 

The various techniques of AI have different strengths 

and weaknesses in their respective compliance 

functions. 

Artificial Neural Networks have great potential in 

complex predictive modelling as they are able to 

handle non-linear relationships in large financial data 

sets. There are however concerns about their 'black-

box' nature in terms of explainability and regulatory 

transparency. 

 

Random Forest algorithms will, in between the 

extremes of interpretability and predictive accuracy, 

provide a good balance. They can also help 

compliance officers determine which variables are 

influential, which allows them to better understand 

why specific transactions are considered high-risk. 

SVM shows good classification performance when the 

number of data instances is relatively small and it is 

much effective in the application of fraud detection. 

However, as the amount of data increases, they get 

more costly. 

 

Regulatory interpretation and document analysis are 

among its strengths in NLP, but it is heavily reliant on 

quality data in text format, and must adapt to the 

changing nature of legal language. 

 

As a result, many financial institutions use multi-

model AI setups, such as stacking various algorithms 

to take advantage of their complementary features. 

 

 

Table 3. Evaluating AI Methods for Compliance Supervision

 

AI Technique Primary Compliance 

Application 

Strengths Limitations 

Machine Learning Transaction monitoring, 

fraud detection 

Adaptive learning, high 

predictive accuracy 

Requires high-quality 

training data 

Deep Learning Market abuse detection, 

behavioral analytics 

Handles complex nonlinear 

relationships 

Limited explainability, high 

computational cost 

Natural Language 

Processing 

Regulatory interpretation, 

document analysis 

Automates regulatory 

updates and reporting 

Sensitive to language 

ambiguity 

Random Forest Risk classification High accuracy and feature 

importance analysis 

Performance declines with 

poor-quality data 

Support Vector 

Machine 

Fraud detection Effective with small datasets Less scalable for extremely 

large datasets 

Anomaly 

Detection 

Unknown fraud 

identification 

Detects previously unseen 

suspicious activities 

Higher false-positive rates if 

poorly tuned 

4.4 Legal Risk Management, Compliance, and Audit 

Support and Confidence. 

Numerous studies in the industry have shown that 

organizations like brokerages and asset management 

are greatly benefiting from the implementation of AI 

in their operations. 

 

The one major step that stands above all is that of the 

manual compliance workload reduction. Automated 

transaction monitoring helps institutions 

simultaneously analyze thousands of transactions, 

significantly reducing the number of hours spent on 

investigations and optimizing operations. Compliance 

officers can then concentrate on more complicated 

investigations that would otherwise be subject to a 

purely "screening" process. 

 

The added benefit is the greater responsiveness to the 

regulatory framework. By constantly tracking changes 

in transactions and regulations, financial institutions 

can detect new compliance risks that would otherwise 

go unnoticed until they undergo a periodic review. 

 

This is also a significant advantage in terms of cost-

effectiveness. While there is a significant initial cost to 

set up infrastructure, software, and training for 
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employees, the long-term benefits of these 

investments are operational savings due to less manual 

processing, less investigation cost, and less regulatory 

penalties. 

 

Moreover, AI enhances the consumer journey by 

streamlining ID verification processes, shortening 

onboarding timelines, and cutting down on any 

regulatory compliance delays without compromising 

compliance requirements. 

 

4.5 Identify challenges in the implementation of AI. 

While the potential for AI in financial compliance is 

vast, there are still a number of key challenges that 

could impact its implementation.As powerful as AI is, 

there are still some issues that could affect its use in 

financial compliance. 

 

One of the biggest issues continues to be data quality. 

To give accurate and valid predictions, machine 

learning models need accurate, complete and 

representative data. If it is not consistent or biased, it 

can adversely affect the ability to predict performance 

and can lead to misjudgment of compliance. 

 

Another major concern is transparency of the 

algorithm. The Financial Regulators have increasingly 

begun to ask such organisations to provide an 

explanation of automated decisions impacting 

customers and market participants. To this end, 

institutions need to adopt Explainable Artificial 

Intelligence (XAI) techniques that are able to offer 

explainable decision paths while retaining their 

predictive capabilities. 

 

There is a significant challenge with implementing 

cyber security as well. AI compliance platforms 

handle highly sensitive customer data, trading records 

and financial transactions, which are essential to 

safeguard against unauthorized access, cyberattacks 

and insider threats. Strong encryption, ongoing 

tracking and a full cyber security governance program 

are thus still vital. 

 

A further obstacle is the need for regulatory 

harmonisation, as financial institutions often have 

multiple different jurisdictions where they have to do 

business with laws and regulations differing from one 

jurisdiction to another. Therefore, AI systems need to 

be able to adapt to the evolving regulatory landscape 

and ensure the same level of compliance. 

 

4.6 Practical Implications 

This review's results have a number of practical 

implications for financial institutions, regulators and 

technology providers. 

AI can help brokerage firms and asset managers move 

beyond a reactive approach to compliance 

management to a proactive and predictive approach. 

Instead of just having predefined rules in place, 

organisations can have adaptive compliance systems 

that are able to continuously learn from new financial 

activities and new regulatory developments. 

 

AI presents regulators with the chance to boost their 

supervisory efforts by providing better market 

surveillance, better identification of financial 

misconducts, and better regulatory reporting. 

Regulators, however, need to set up the governance 

frameworks which tackle algorithmic accountability, 

transparency, fairness and ethical AI use at the same 

time. 

 

The technology providers are also key to delivering 

compliant solutions that are both secure and scalable, 

and provide transparency and explainability. There is 

a need to focus on interoperability, cloud integration, 

real time analytics and human-centric decision support 

for future AI platforms. 

 

4.7 Future Research Directions 

Despite the significant progress in the use of AI in 

financial compliance, there are still many 

opportunities for research. 

There is a need to explore how to combine EAI with 

real-time compliance frameworks to address these 

issues and promote transparency and trust among 

regulators and stakeholders. Additionally, there is a 

need for research in federated learning techniques that 

help financial institutions to jointly enhance AI models 

while maintaining data privacy. 

 

Further research into reinforcement learning, graph 

neural networks, and generative AI could further 

enhance these fraud detection, customer risk 

assessment, and market surveillance capabilities. 

Similarly, a uniform benchmarking dataset could 
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enable more meaningful comparisons of AI algorithms 

for various compliance use cases. 

 

AI-driven compliance frameworks can be 

complemented by emerging technologies like 

blockchain, digital identity systems, and quantum 

computing, some of which can provide a more secure 

and intelligent financial ecosystem. 

 

4.8 Discussion Summary 

The reviewed literature illustrates how AI has emerged 

as a powerful technology for compliance monitoring 

in real-time, within brokerage and asset management 

systems. AI can greatly improve transaction 

surveillance, customer due diligence, fraud detection, 

market abuse monitoring, portfolio compliance, and 

regulatory reporting by continually analysing data and 

using predictive intelligence. 

 

While obstacles such as data governance, 

explainability, cybersecurity, and regulatory 

adaptation exist, the evidence points to a significant 

operational, financial, and regulatory benefit of 

compliance systems powered by AI over rule-based 

compliance systems. With the ongoing development 

of AI technologies and the changing regulatory 

landscape, intelligent compliance platforms are likely 

to play a more significant role in the future of financial 

services, aiding in more efficient, transparent, and 

resilient regulatory compliance processes. 

 

V. CONCLUSION 

 

The growing complexity of financial markets has 

made compliance monitoring a strategic priority for 

brokerage firms and asset managers. Traditional rule-

based systems are increasingly inadequate for 

handling the volume and velocity of modern 

transactions, creating demand for intelligent, scalable 

compliance solutions. 

 

Artificial Intelligence offers transformative 

opportunities in this space, enabling real-time 

transaction monitoring, predictive risk assessment, 

automated regulatory reporting, and intelligent 

decision support. Machine learning identifies 

suspicious trading patterns, fraud, and market 

manipulation more effectively than conventional 

systems, while Natural Language Processing 

automates interpretation of regulatory documents and 

accelerates responses to evolving requirements. 

Together, these capabilities reduce manual workloads, 

minimize false positives, and strengthen institutional 

governance. 

 

However, successful AI implementation requires 

addressing data quality, algorithmic transparency, 

cybersecurity, and regulatory accountability. 

Explainable AI (XAI) is increasingly critical, allowing 

compliance professionals and regulators to understand 

automated decisions and maintain confidence in 

intelligent systems during audits and supervisory 

reviews. 

 

The convergence of AI with blockchain, cloud 

computing, and federated learning presents further 

opportunities for resilient, integrated compliance 

ecosystems. Future research should prioritize 

standardized datasets, hybrid AI architectures, and 

ethical governance frameworks developed 

collaboratively by regulators, institutions, and 

researchers. 

 

Ultimately, AI has the potential to redefine 

compliance management and strengthen the integrity 

and efficiency of global financial markets. 
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