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ABSTRACT

Explainable generative models (EGMs) are a strong tool in the crime domain that is transparent with the combination of

generative models that learn complex data distributions with interpretability methods. This review covers how EGMs have been
used to fight financial crimes, including money laundering, fraud, terrorist financing, etc. EGMs can provide a solution by
opening the model's inner workings through explain ability methods to meet these challenges. The review examines the key
differentiators between EGMs. It explains their uses (AML, fraud detection, and FinCrime in general) by showing the possible
ways they change the status quo in the financial sector and regulators. EGMs incorporate saliency maps, attention mechanisms,
and counterfactual explanations to give human-terminating revelations, which, in return, builds trust and empowers effective
decision-making in FinCrime utilization.

Keywords: Explainable Generative Models, FinCrime, Anti-Money Laundering (AML), Fraud Detection, Interpretability,

Transparency, Financial Crimes.

1. Introduction

Financial crimes such as money laundering, fraud, and terrorist
financing continue to exist as major threats. Conventional rule-
based systems face challenges to cope with them effectively.
Generative algorithms can identify complex situations. However,
they need more transparency, which often deters their adoption in
highly regulated areas. Explainable Generative Models (EGM)
is a solution to the problem of having a system that can provide
predictive power of generative models and is understandable by
humans through interpretability techniques that offer human-
understandable explanations for decisions, leading institutions
to know why activities are flagged as suspicious. Improvising
transparency within the detection of financial crime patterns,
EGMs have the revolutionary power to mitigate AML, fraud
detection, and FinCrime, hence efficient resource allocation
and Compliance with sea regulations courtesy of this review of
EGM applications, techniques, impact, and future scope.

2. Problem Statement

Financial crime detection and prevention - i.e., money
laundering, fraud, terrorist financing, and other unlawful
activities - is a complex issue exacerbated by the sheer complexity
and rapidly changing nature of underlying criminal activities'.
The heavy dependence on traditional rule-based systems and
manual processes used for so long by financial institutions and
law enforcement agencies has not successfully blocked out the
continually changing ways and methods used by the perpetrators
to perform financial crimes in their banks.

These criminals constantly develop new methods to erase
their tracks, exploit weaknesses, and render a common detection
system inactive. The old-timer regulations and pre-defined
scenarios of traditional systems don’t consider the dynamics of
the criminal groups and their means to change the methods they
use to carry out their attacks, causing a high rate of unidentified
financial crimes or cases being identified too late for effective
action.
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Besides, the need for more clarity and understandability is
the key for many advanced machine learning models to combat
financial crimes, making them less used in highly regulated
industries like banking, insurance, and finance’. The financial
institutions also observe strict regulatory frameworks that make
mandatory that those decisions, for example, potential financial
crimes, should be explainable and auditable. The “black box”
feature in machine learning models, when decisions cannot be
easily understood about its work process, is the biggest barrier
to their adoption in the industries where this kind of Compliance
is required.

Banks and regulators are demanding levels of transparency
and explain ability from machine learning algorithms to assess the
grounds of suspicious activity alerts or transaction flagging®. This
is equally important while conducting thorough investigations,
collecting evidence, and proving Compliance with regulatory
requirements. The non-transparency of the established systems
and the incomprehensible nature of the machine learning models
are why it is impossible to provide satisfactory explanations for
the resulting decisions. This results in loosening trust and makes
effective decision-making difficult in the FinCrime landscape.

3. Solution

The Explainable Generative Models (EGM) package a
potent and straightforward technique to overcome the challenges
on the path to the detection and prevention of financial crimes”.
Balancing the predictive power of generative models with the
latest interpretability techniques in EGMs is a central approach
to addressing financial crime activities’ complexities and
dynamism while keeping the processes of decision-making
transparent and auditable.

What sets generative models apart is the fact that they have
the power to grasp complex data patterns and distributions
through learning’. Generative models maintain the ability to
model better the underlying probability distributions that are the
essential components of financial operations, customer behavior,
and other relevant information sources’. EGMs can discover
patterns subject to even slight and continuous changes related to
money laundering operations without being dependent on prior
rules or constraining decision boundaries.

However, more is needed just because generative models
create predictive models; they cannot be widely used in regulated
industries. Financial institutions and organizations are obliged to
give explanations and interpretations of their decision-making
process because, behind the flagging of suspicious transactions,
there should be a logical reason. Just this is when the
interpretability part of EGMs is completed. EGMs implement
sophisticated explain ability functions that make the machine’s
decisions and outputs understandable to humans.

1. Saliency maps: Visual representations show the inhabitant
elements and areas in input data that lead to the model’s
predictions. Such helps one to decipher the components of
an activity that contributed to getting it suspicious.

2. Attention mechanisms: Attention mechanisms focus on
specific parts of the input data to present an idea about
the areas the model finds highly important for making
predictions. However, discovering this truth may contribute
to reflecting recurrences or abnormalities that would have
gone unnoticed through traditional analysis methods.

3. Counterfactual explanations: Thus, these reasons show
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how the differences in the input data are minimal, giving
the opportunity to modify the model’s prediction. Although
an example, their purpose can be to pinpoint those points of
a transaction that must be improved to comply with legal
requirements and avoid suspicions by suggesting drafting
plans for remediation or risk reduction measures.

4. Disentangled representations: EGMs working with
disentangled representations that only consider different
original factors in the data rather than codifying all of
them can provide inferred interpretability by isolating
and changing only the factors affecting the prediction.
This allows us to recognize the fundamental causes of the
proposed laundering activities.

4. Uses

Anti-Money Laundering (AML) is a fundamental facet
among other issues grounded on EGMs. Money laundering
means hiding the sources of illegally obtained money through
complicated transactions that are carried out to trace the trail.
Conventional AML systems that use rules and are rule-based are
not suited to fight the money laundering methods and techniques
that change quickly’. With its ability to adapt to the ever-
changing complex data distributions and patterns, ML is well
suited to detect evens in intricate money laundering schemes. On
the other hand, the interpretability functions featured in EGMs
give us useful information about the transactions regarded as odd
or the customer dynamic in the model. This visibility informs
the rationale behind the detection of any irregular activities. It
allows the financial institution to conduct a holistic investigation
to determine the possible money laundering exposure with
substantial proof to bring it to the notice of regulatory bodies.

As for the anti-fraud usage of EGMs, it’s another essential
application area in FinCrime. False actions could have different
shapes, such as money withdrawals by a stolen credit card or a
fake insurance claim, to name just a few. The process of creating
that some artists often use features various patterns and rejects
that are hard to draw with simple tools. Similarly, EGMs with a
model updating mechanism can mimic the complex predictive
power of fraudulent behaviors. Through saliency maps and
attention mechanisms, EGMs may focus particularly on the
ones that indicated or contributed to the determined patterns.
With this transparency in place, financial institutions can better
understand why identified fraud cases may have happened and
then be able to take the necessary measures, such as alerting
authorities, denying fraudulent transactions, or, even better,
putting more preventive measures in place®.

Terrorist financing is one of the main international security
risks to global security and stability are undermined by. EGMs
could be instrumental in locating and enjoying terrorist funding
complex webs and the flow of money’. Criminal networks
employ various schemes to disguise the actual nature and destiny
of funds, such as transaction networks that are intricate in nature
and anonymous entities. EGS, which feature advanced algorithms
to model complex data distributions, are capable of identifying
patterns and any other possible instances of suspicious activities
related to terrorism financing, thus providing enough insights to
law enforcement agencies. Besides, EGM interpretability can
provide specific sources, targets, or behaviors and underpin the
model’s suspicion. This data is helpful for such agencies and the
intelligence sectors of the governments in breaking the systems
deployed by the terror financing networks and confiscating the
money meant to carry out terror acts.
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Regulatory Compliance is a crucial component in the financial
industry, and EGMs can help demonstrate Compliance with the
requirements of the different regulations'®. Financial institutions
must submit themselves to serious rules and regulations and
guarantee that their decision-making is transparent and auditable,
especially in aspects like AML, detecting fraud, and combating
Financial Crime. The explainability of EGMs spurs financial
institutions to give responsive and understandable explanations
for their decisions on the fly, alluding to a suspicious transaction
or activity. These explanations are important because they can
demonstrate that the FIs have adhered to the regulations in force,
protect them from risks, and avoid penalties that may apply if
they don’t comply.

5. Impact

Employing Explainable Generative Models (EGMs) for
financial crime elimination is the most promising technology that
can tremendously improve crime monitoring and prevention.
Being able to combine the predictive capabilities of generative
models with interpretability tools, EGM can detect not only the
most common patterns like money laundering, fraud, or terrorist
financing but also the most complex and subtle signals''. This
further means that there are fewer risks to organizations, such
as financial losses, as those responsible for committing financial
crimes will be apprehended. Besides, more proactive approaches
and interventions are facilitated through early identification and
flagging of unscrupulous activities. Hence, the negative effects of
crime are reduced on individuals, businesses, and the economy.

The financial sector relies on transparency and trust, and
integrating EGMs contributes to greater trust and responsibility
amongst stakeholders as a result. EGMs promote transparency
by providing meaningful human-language explanations that
show why certain actions have been taken'?. Enforcers will have
better insight into the flagged activities, making them qualified
to evaluate how effective and compliant the institutions’ Anti-
Crimes programs are. Together with this, customer and public
confidence can be enforced upon the integrity of financial
systems when it is makeable and Auditable. This created trust and
transparency can become a pillar that strengthens relationships
between financial institutions, regulatory authorities, and
customers who consequently strive to make the ecosystem more
collaborative and accountable.

Efficient employment of resources is a key element for
financial institutions in promoting financial crime. With the
potential to exactly trace and describe money laundering or
terrorist financing activities, EGM can then set up the institutions’
research and interventions according to the risk level and the
content of the explanation'®. This targeted approach, therefore,
purposefully directs the valuable resources that include experts in
human analysis, formidable investigative teams, and compliance
staff to the most critical and high-risk situations. Through the
deployment of resources in an effective way, financial institutions
will have a better operation, minimizing unproductive waste and
leaving with a high impact on their anti-crime programs.

Regulatory Compliance and risk management are extremely
important in the financial industry due to rigorous regulations
and negative impacts that might come from non-compliance'®.
EGMs’ explanation can help financial institutions illustrate their
Compliance with regulators’ mandates related to anti-money
laundering (AML), fraud detection, and, in general, avoiding
FinCrime. Such institutions can openly expose their decision-
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making mechanisms to the regulators or institutions to highlight
their compliance efforts, which may reduce fines, penalties,
or legal actions. Along with the conclusions reached by the
EGM, the privileged information disclosed can be employed to
implement risk reduction policies, including focused measures,
and to build the whole risk control framework of the financial
institution.

6. Scope

Model Development: The EGM field is dynamic, with
development and research covering existing EGM performance
and interpretability. Researchers have been developing new
techniques, frameworks, and algorithms created specifically for
FinCrime operations. One aspect is building strong generative
models that can account for the intricacies of financial data
and improving interpretable methods to provide simple and
comprehensive explanations. There is also an ongoing attempt
to incorporate domain-specific knowledge and domain-specific
experts into EGMs to increase their accuracy and relevancy
vis-a-vis the FinCrime context.

Data Integration: The value of EGMs in detecting and
explaining financial crime patterns depends on the quantity
and the variety of the data they are trained on. Therefore,
data integration becomes one of the essential steps in EGM
implementation involving transaction records, customer profiles,
compliance watchlists, and external data sources comprised of
news, social media, and open-source intelligence. By integrating
both structured and unstructured data from various sources,
EGMs can be equipped with a more sophisticated analytical
tool, enabling them to discover hidden patterns and relationships
that might be evidence for illicit transactions.

Continuous Learning and Adaptation: The schemes of
financial crime are always changing, while the objects of criminals
are trying to find the new ways to avoid the detection. EGMs
should be smart enough to keep up with evolving trends and
threats through a repetitive learning and adaptation procedure. It
can be achieved by means of online learning, transfer learning,
and active learning, which allow EGMs to update their models
step by step as the data is becoming available without the need to
retrain from the beginning. To add to that, constructing feedback
loops and using domain experts input will enable EGMs to be
adaptive to changing regulations as well as industry best practice.

Cross-Border Collaboration: Financial crimes commonly
cross borders; these criminal cartels function in many
jurisdictions, and international cooperation is also weakened.
The measures to effectively combat these transnational threats
will include cross-border collaboration and information sharing
among financial institutions and regulatory agencies.

Regulatory Landscape: Regulations and policies must
evolve, along with the use of EGM tools to fight against
FinCrime. Financial institutions and government authorities of
different nations or industries are supervised through various
legislations and guidelines that specify transparency, auditing,
and Compliance conditions.

7. Conclusion

Explainable Generative Models (EGMs) comes as a
revolutionary technology that help in curbing financial crimes.
Through combining generative models’ robust predictive
feature with interpretability techniques, EGMs afford multiple
intelligence solutions that make it possible to identify
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systematically financial schemes associated with money
laundering, fraud, etc. One of the strengths of EGMs is the
capacity to offer reasons for taking decisions and obtaining
outputs in a understandable way which leads to the formation
of trust and transparency. This grants financial institutions and
regulating bodies more knowledge to take an informed position
and resource allocation becomes more efficient, which in turn
supports the international struggle against financial crimes and
stimulates a more reliable financial system.
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