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Abstract 
Financial crimes are becoming more complex, faster, and sophisticated, which require a dynamic and combined response by 

institutions. Nonetheless, the existing methods of financial crime prevention are still divided, most of the time, with 

governance, technology, and analytics as separate entities rather than part of an integrated risk management strategy. The 

actuality of this theoretical paper is the Multilayered Risk Interception (MRI) framework that unites corporate governance, 

regulatory technology (RegTech), and predictive analytics by containing them in a unified, flexible system of preventing 

financial crimes. Based on the agency theory, systems theory, and techno-regulatory theory, this paper treats MRI as a 

proactive and real-time interception model that builds institutional resilience, regulatory compliance, and ethical leadership. 

The structure includes three interconnected levels: a Governance Level facilitating ethical management and strategic 

compliances, a Technological level of compliance builder realisation through automated technologies, and an Analytics one 

to identify risks and opportunities in their early stages based on big data analysis and artificial intelligence. Using an extensive 

literature review, it is found that the major gaps are the absence of holistic models, low levels of real-time adaptation, and the 

lack of strong accountability mechanisms in data-driven systems. The consequences of the MRI framework are extensive: it 

allows corporations to have a strategic integration in compliance management, regulators to have the basis of intelligent 

supervisory practice, and practitioners to have a single view of all risk indications. The study ends with a recommendation 

that institutions should use the principle of MRI, cross-functional training, and collaboration with regulators to establish 

ethically transparent AI. This framework provides the much-needed and opportune change to smart, holistic, and ethically 

based financial crime prevention in the digital age. 
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I. INTRODUCTION 

 
Financial crime has become a hyper complex and 

adaptive threat and it is driven by three major factors such 

as globalisation, digital transformation and sophisticated 

criminal networks (Levi, 2020; van Duyne et al., 2018). A 

thing like money laundering, insider trading, cyber frauds 

and even terrorism financing has now become an 

exploitation of system weaknesses into the financial 

systems that in most cases go undocumented/detected 

(Benson & Simpson, 2014; Demetis, 2010). Although 

thousands of organisations have deployed compliance 

processes and regulatory technologies (RegTech), to fight 

these threats, the response has still been weak and 

fractured, and there is a lack of coordination and the pro-

active ability to pre-identify and pre-mitigate risks (Arner 

et al., 2017).   The given conceptual paper proposes the 

formulation of a new theoretical framework, Multilayered 

Risk Interception (MRI), adapted to combine the 

principles of corporate governance, state-of-the-art 

technology, and predictive analytics to build a 

comprehensive and precontextual mitigation of financial 

crime (Power, 2021; Williams et al., 2022). The MRI 

solution offers an integrated solution whereby the board-

level monitoring, on-going technological surveillance, and 

risk modelling based on the data all go hand in hand to 

identify abnormalities, hold stakeholders to account and 

create strong institutional resilience (BIS, 2021; OECD, 

2022).   
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Inconsistent coupling between the frameworks of 

strategic governance and operational technology has led to 

the loss of signals, regulatory violations, and high prices 

associated with reputational damage (FATF, 2021; 

Lostumbo et al., 2020). This means that there must be a 

holistic model that fills these functional gaps. Reconciling 

the ethical considerations and the fiduciary duties of 
corporate governance with the accuracy of predictive 

analytics and the effectiveness of developing RegTech 

tools and solutions will help organisation to move beyond 

a reactive response to potential threats to proactively 

identify and stop them.  The objective of this conceptual 

review is to examine existing literature on corporate 

governance, financial crime prevention technologies, and 

predictive analytics, identify gaps in their integration, and 

propose a comprehensive framework for MRI. The paper 

explores theoretical underpinnings, synthesises 

multidisciplinary insights, and outlines a path forward for 

institutionalising risk interception as a layered, intelligent, 

and adaptive process. 

 

II. THEORETICAL AND CONCEPTUAL 

FOUNDATIONS 

 

Multilayered Risk Interception (MRI) conceptual 

framework is based on three theoretical perspectives 

which, together, explain the combination of governance, 

technology, and risk management in the field of finance. 

The core insight on the problem of governance in the 

financial institutions is offered by the theory of agency 

(Jensen & Meckling, 2019), which presented the conflict 

between the interests of the principal (shareholders) and 

the agent (managers), which is located in the nature of the 

relations between them. Such theoretical lens can be used 

to provide the means through which managers can engage 

in self-interest behavior and ultimately cause or become 

participants to the financial crimes (Benson & Simpson, 

2014). Although such traditional governance mechanisms 

as audit committees and independent boards can be 

effective in minimizing such risks (OECD, 2020), they 

cannot be successful without the real-time technological 

controls (Williams et al., 2022). MRI framework tries to 

fill this gap by suggesting the increase in the monitoring 

possibilities that would reinforce conventional governance 

frames. Organizational risk management is interrelated, 

and the systems theory (von Luhmann, 1995) provides 

important information on how to manage it. This view 

point explains why financial crime prevention should not 

proceed via siloing but must be integrated across 

governance, IT systems, compliance operations, and the 

various operational units (Bank for International 

Settlements [BIS], 2021). These principles of the system 

are addressed in the MRI framework in the way it focuses 

on constantly establishing feedback loops and sharing 

information (regarding organization transformation) in 

real-time between various organizational levels (Demetis, 

2021). With this systems perspective, the financial 

institutions will also be able to identify any emerging 
threats that would have gone unnoticed with fragmented 

risk management structures (Financial Action Task Force 

[FATF], 2021). 

 

The third and last important pillar to the regulation 

under financial technology is the techno-regulatory theory 

(Lessig, 1999). The presence of this dynamic relationship 

manifests in rapid growth of Regulatory Technology 

(RegTech) and Supervisory Technology (SupTech) 

solutions (Arner et al., 2017). The RegTech apps 

mechanize such important compliance procedures as 

transaction monitoring and know-your-customer (KYC) 

checks, whereas SupTech tools provide regulators with 

powerful analytics to monitor institutions. The MRI 

framework is advanced based on these capabilities of 

technology to develop a proactive protection mechanism 

against the financial crime (Interpol, 2023). The 

fundamentals of the MRI framework are a number of 

major conceptions regarding its operations that differ with 

the conventional compliance methods. The mechanism of 

corporate governance, which is the directional system and 

procedures (OECD, 2020) in the organization, acts as a 

basis of action at the level of internal control, ethical 

management, and board management. A predictive 

analytics supplements these structures of governance 

through applying machine learning principles that 

recognize possible risks by studying behavioral patterns 

and network mapping (BIS, 2021). Digital ecosystem 

Having RegTech and SupTech solutions integrated helps 

create digital boundaries that cross both institutional and 

regulatory limits (Arner et al., 2017). Of most importance 

is that MRI does not merely detect risks; instead, it 

intercepts them in real-time and can, therefore, prevent 

their occurrence before the financial crimes can be 

executed (FATF, 2021). This holistic model is the 

innovative step in the fight against financial crime, a 

model of solid governance and state-of-the-art 

technological tools. 

 

III. REVIEW OF EXISTING LITERATURE 

 
The purpose of preventing financial crime through 

corporate governance has been well accounted in the 

academic literatures and in policy designs. The research 

shows that effective governance structures act as a 

guardian in the position due to board oversight, internal 

control and compliance culture (Arjoon, 2005; OECD, 

2015). The Principles of Corporate Governance of the 

Organisation for Economic Co-operation and 

Development (OECD, 2015) also reference the 

effectiveness of the independent composition of board and 

the organisation of auditing committees of financial 

transparency and accountability. Modern research projects 

also highlight the fact that segregation of duties, 

whistleblower protection, and constant surveillance act as 

measures of internal control, thus limiting the possibilities 

of monetary impropriety to a significant degree (Power, 

2013; van den End, 2020). The issue, however, is that 

compliance approaches become box-ticking, not 

embedded strategically, as financial crimes are becoming 

more and more sophisticated, and traditional approaches 

to governance are limited in their capabilities (Bamberger, 
2010; Levi et al., 2021). The use of predictive analytics, 

artificial intelligence (AI), has transformed the financial 

crimes detection abilities. Fraud and money laundering 

recognize patterns and anomalies of real-time inference in 
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advanced machine learning through neural networks as 

well as random forest algorithms (Ngai et al., 2011; 

Demetis, 2010). The systems can assist in dynamic risk 

scoring, behavioural biometrics and alert prioritization, 

and insights can be gleaned by natural language processing 

of unstructured data such as emails and news reports (West 

& Bhattacharya, 2016). Nevertheless, there are concerns 

raised by the scholars regarding the arising issues such as 

bias in algorithms, the lack of explainability in deep 

learning models, and the issue of privacy regulations such 

as GDPR (Anagnostopoulos, 2018). 

 

Regulatory technology (RegTech) revolution has 

introduced automation to compliance with regard to 

automation of know-your-customer (KYC) procedures 

and transaction surveillance (Arner et al., 2017). At the 

same time, supervisory technology (SupTech) gives 

regulators capabilities of cross-institutional risks 

surveillance with the help of AI (Broeders & Prenio, 

2018). These innovations hold potential to be more 

efficient, yet the shortcomings of the implementation 

remain as a result of control inertness and a shift of 

strategic coordination between the government and the 

private sector (FATF, 2021). Even the modern systems are 

and will continue to be held back by silos in the 

organization, post-facto detection, and the limited 

understanding of technology among the board members 

(Williams, 2018; Baxter et al., 2021). Such fragmentation 

creates the necessity of using one of the integrated models 

such as Multilayered Risk Interception, which proactively 

integrates governance, advanced analytics, and regulatory 

technology in a fundamental security system. 

 

IV. GAPS IN THE LITERATURE 
 

Despite extensive literature on corporate governance, 

predictive analytics, and regulatory technologies, there is 

still much to be done to make the cyber domain a success 

and put these fields in a common, proactive structure of 

financial crime prevention. The literature considers these 

areas separately; they could analyse governance 

mechanisms, technological tools, and analytical models 

without looking at how such tools could operate as a 

system to manage the risk in real-time. Such piecemeal 

methodology restricts the capacity to formulate 

comprehensive solutions that counterbalance new 

financial crime's complex and fast-paced nature. The most 

significant weakness in the existing literature is the 

absence of dynamic, hierarchical systems that combine 

human consideration, automated decision-making, and 

predictive modelling. Though there has been ample 

research on AI and RegTech, most focus on the technical 

complexity and very little on organisational fit. Similarly, 

research on governance hardly examines how ethics and 

compliance at the board level can be implemented within 

the algorithmic procedures. This disjuncture places 

institutions at risk of changing challenges, which cannot 

be easily combated using conventional frameworks. 
Moreover, data-driven environments use vaguely 

conceptualised accountability structures. With more and 

more financial institutes adopting algorithmic systems, 

issues of responsibility in situations where the system 

breaks or is biased are not dealt with sufficiently. 

Available information does not elaborate much on how the 

governance frameworks should change to promote 

transparency and accountability in automated decision-

making settings. To conclude, present-day studies are full 

of important information about separate parts of financial 

crime prevention, but there is still a lack of an integrated 

model that would align the views of governance, analytics, 

and technology. Such a gap is covered by the propped 

Multilayered Risk Interception (MRI) framework that 

provides an active, ethically oriented method of 

intercepting financial crime in a real-time scenario. 

 

V. THE PROPOSED MRI FRAMEWORK 

 

The Multilayered Risk Interception (MRI) model is 

considered to provide a holistic solution to the problem of 

financial crime prevention, the integration of governance, 

technology, and predictive analytics into one flexible 

system (Arner et al., 2017). This can be used to deal with 

the shortcomings of silo type-risk strategies that Power 

(2013) highlight in their study of fraud prevention systems 

within organizations. Instead of handling these realms in a 

fragmented manner, MRI brings about synergy between 

strategic monitoring and operational responsiveness, 

which allows institutions to change their responsive 

detection to risk interception (Demetis, 2010). The bottom 

level of the Governance Layer is board-based ethics, 

compliance leadership, and risk policies (OECD, 2015). 

This layer will hold it transparent and accountable catering 

to convert strategic intent into directives with real-time 

data that is critical in the recent reforms in corporate 

governance (van den End, 2020). Technological Layer 

implements such directives with the uses of RegTech 

including automatized KYC, AI-based surveillance, and 

digital audit systems (Broeders & Prenio, 2018). The tools 

are fast, and consistent with capabilities to communicate 

between boardrooms and first-keep operations (Williams, 

2018). 

 

Analytics Layer increases the governance and 

technology with a predictive intelligence (Ngai et al., 

2011). It has detectors of anomaly, machine learning 

models, visual dashboards providing early signals, 

behavioral and ongoing risk scoring (West & 

Bhattacharya, 2016). With the combination of these levels, 

MRI offers a robust, smart system that is able to detect and 

prevent financial risks before these risks could increase in 

magnitude- which complements regulation and ethical 

business leadership amid the variable and dynamic threat 

environment. 

 

VI. IMPLICATIONS OF THE FRAMEWORK 

 

MRI framework has revolutionary implications on 

corporate entities, regulator, and compliance practitioners 

(Levi et al., 2021). In the case of corporations, MRI can 

incite strategic alignment between business activities and 
compliance, which integrates ethical supervision into the 

technological frameworks. Such a combination brings 

along an improved efficiency in operation and an 

improved stakeholder confidence in face of the issues that 
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emerged against corporate governance in literature over 

the years (Arjoon, 2005). MRI presents regulators with an 

example of an adaptive oversight framework (FATF, 

2021), where there should be a joint access to real-time 

data and predictive indicators (Baxter et al., 2021). It also 

promotes the development of SupTech products that may 

exist at the same rate as innovation but are accountable 

(Broeders & Prenio, 2018). The practitioners will enjoy a 

unified perspective of risk (Demetis, 2021), merging the 

relevant governance insights and AI-driven warnings in 

single dashboards (West & Bhattacharya, 2016). 

 

VII. CONCLUSION 

 
The Multilayered Risk Interception (MRI) 

framework is a disruptive technology that can defeat 

financial crimes by combining corporate governance, 

technology, and predictive analytics into a single and real-

time framework. Previous fragmented models lead to the 

detection of risks at a point after the damage has been 

done, and MRI advocates early intervention, constant 

surveillance, and ethical-based decision-making. Based on 

theories of agency, systems and techno-regulatory, the 

framework also fills gaps in the literature and practice by 

aligning operational data intelligence with strategic 

leadership. It gives the boards the power to go beyond 

symbolic compliance; it gives regulators more visible 

oversight mechanisms. It gives practitioners the ability to 

act in time and with effect. With financial crimes 

becoming more technical and complex through 

technology, the dynamic, multilayered approach to 

defence is no longer an alternative to institutional 

resilience, regulatory compliance and good corporate 

ethics. 

 

RECOMMENDATIONS 

 
A new Governance-Tech-Analytics approach is required 

to enhance the process of financial crime detection, where 

corporations will implement AI and predictive analytics 

into the work of company boards. This entails cross-

functional training, where the executives and compliance 

teams should be given skills to oversee the use of RegTech 

tools. Data-sharing between institutions and regulators 

should also be done securely, and SupTech systems should 

be created that offer more transparency and supervision. 

There should be an accent on ethical AI use, where tools 

are controllable, unbiased, and can be evaluated by people. 

Finally, deploying near real-time dashboards that integrate 

controls, analytics, and compliance warnings will allow 

decisions to be made quickly and informed. The measures 

promote an active, smart, morally-aware strategy against 

financial crime. 
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