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Executive Summary

As financial institutions face intensifying regulatory demands and increasingly sophisticated financial crime, 
traditional rule-based Anti-Money Laundering (AML) systems are proving insufficient. The industry is now 
turning to Artificial Intelligence (AI)—not just for automation, but for smarter, more adaptive decision-making. 
Yet one critical barrier remains: trust.

This white paper explores how Explainable AI is emerging as a pivotal breakthrough in AML compliance, offering 
transparency, accountability, and performance at scale. Unlike black-box AI models, explainable AI enables 
financial crime teams to understand, audit, and validate the reasoning behind AI-generated alerts and risk 
scores. The result is a powerful combination: advanced detection capabilities with human-readable justification.
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Key takeaways include:

Why traditional AI models fall short in regulated environments: lack of interpretability, high false-positive 
rates, and limited auditor acceptance.

How Explainable AI bridges the gap between AI sophistication and compliance obligations by providing 
clear, defensible reasoning behind decisions.

The operational benefits: reduced alert fatigue, faster investigations, improved regulator confidence, and 
better risk coverage—especially in complex, cross-border transaction monitoring.

Explainable AI is not a feature—it’s a requirement. For banks, fintechs, and regulators navigating today’s 
financial crime landscape, explainable AI is redefining what it means to trust AI in compliance. 

This paper provides a roadmap to adopting explainable machine learning as a force multiplier for AML 
operations, enabling institutions to stay ahead of criminal networks while maintaining full regulatory alignment.
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Blind trust in AI isn’t enough for fighting financial crime. Explainable AI is transforming AML compliance by 
making systems transparent and decisions clearer. 

01 Navigating the AML Maze with AI 

As AML programs advance, AI becomes essential in detecting complex patterns and networks that 
humans might miss. However, traditional AI models are often criticized for their “black box” nature, lacking 
transparency and making it hard to understand how insights are triggered. 

A notable case 
Canada’s Financial Intelligence Unit (FINTRAC) fined the Royal Bank of Canada (RBC) $5.3 million for 
failing to submit and manage suspicious transaction reports and update procedures. Explainable AI 
could have clarified how RBC’s system flagged transactions, improving transparency, and potentially 
avoiding the regulatory violations.

The Takeaway 
Without understanding how AI systems reach their conclusions, trusting their outputs in flagging 
transactions becomes problematic. Explainable AI bridges this gap by providing clarity on decision-
making processes, crucial for effective AML compliance.

Transparency Challenges 
The opacity of AI systems 
creates difficulties in ensuring 
regulatory compliance and 
accurate reporting

Regulatory Pressures  
The EU’s AI Act and North America’s 
Consumer Financial Protection Bureau 
(CFPB) stress the importance of 
transparency in AI systems, especially 
for AML processes

›

›

›

› AI
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02 Trust, But Verify: Why Explainability Matters in AML

Need for Explainability  
in Finance

The financial industry 
operates under stringent 
regulatory oversight, making 
transparency in AI essential.

A recent survey found that 
65%1 of financial institutions 
express concern over the 
lack of explainability in AI 
models used for compliance.  

This opacity can lead to 
compliance failures and 
regulatory penalties. Without 
a clear understanding of how 
AI models work, institutions 
struggle to update their risk 
policies and manage risks 
effectively, often relying on 
opaque or “black-box” models.

Trust and Verify with 
Explainable AI

In high-stakes environments, 
the ability to “trust but verify” 
is crucial. Explainable AI allows 
financial institutions to trust 
the decisions made by their 
AI systems while providing 
transparency for further 
investigation and verification. 

This dual capability enhances 
AI’s effectiveness and reliability 
in AML compliance, making 
Explainable AI essential for 
modern financial operations.

Role of Explainable AI

Explainable AI addresses the 
transparency issue by making 
AI decisions understandable 
and traceable. 

For example, when an 
Explainable AI solutions flags 
a transaction, it shows users 
the reasons behind the alert, 
highlighting the specific 
patterns or anomalies that 
triggered it. This transparency 
helps compliance officers 
make informed decisions and 
offers a strong defense during 
regulatory reviews.

Regulators aren’t just asking for compliance teams to use better technology—they’re demanding that financial 
institutions can fully explain how their models work. From the European Banking Authority to national 
regulators worldwide, the message is clear: if AI plays a role in compliance decisions, institutions must be able to 
show exactly why a certain transaction was flagged or how a risk score was determined. 

This means AI can’t just provide a yes-or-no answer; it needs to deliver a clear audit trail and investigator-friendly 
insights that compliance teams—and regulators—can trust.
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03 Decoding the Mystery of Explainable AI
The AI of today isn’t the AI of five or ten years ago. Modern AI compliance solutions are built with explainability 
as a core feature, ensuring that compliance teams don’t just get more insights, but understandable ones.

Clear Risk Score Breakdown – Instead of a “black box” decision, AI now provides a detailed breakdown of risk 
scores, showing the factors that contributed to an alert—whether it’s an unusual transaction pattern, customer 
behavior shifts, or deviations from expected norms.

Full Audit Trails – Every AI-driven decision is logged, making it easy for compliance teams to track and explain 
why a particular alert was triggered. This isn’t just useful for internal teams; it’s critical for regulatory reporting.

Investigator-Friendly Insights – Instead of overwhelming teams with raw data, modern AI tools highlight key 
patterns and anomalies, making it easier for analysts to focus on truly suspicious activity.

Experts view:  AI compliance solutions are now developed in collaboration with financial crime experts, ensuring 
that models meet evolving regulatory standards while remaining interpretable and defensible.

Regulatory Alignment: AI compliance solutions ensure that its models are developed, implemented, and 
maintained within a structured and transparent framework, aligned with regulatory expectations, ensuring 
reliability, accountability, and responsible AI deployment.

Explainable AI is vital for: 

By transforming AI from “black box” into “glass box”, explainable AI ensures clarity and confidence in AML 
operations, protecting institutions from penalties and reputational damage.  

Regulatory Compliance
Explains decision rationale 
for meeting requirements

Internal Auditing
Provides clear decision 
making processes

Transparency
Shows how AI 
decisions are 
made

Interpretability
Makes decisions 
comprehensible 
to humans

Accountability
Links AI outcomes 
to specific data 
and sources

EXPLAINABLE 
AI

Timely Reporting
Aids in accurate and prompt 
reporting to authorities.
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04 How Explainable AI is Shaping AML Operations 

Operational Benefits

Financial Institutions leveraging Explainable AI can benefit from improved efficiency in their AML operations: 

Better compliance with regulatory demands
Streamlined AML processes

Accuracy of Suspicious Activity Reports (SARs)
Reduction in false positives

✓ ✓
✓ ✓

Transaction Monitoring

Explainable AI enhances 
accuracy of true positives 
(detection-worthy alerts) by 
providing context for flagged 
transactions, accelerating 
assessment and investigation 
processes. 

Explainable AI assists 
investigators by offering 
detailed insights, helping them 
make informed decisions 
and spot trends across wider 
customer segments.

Customer Risk Assessment

Explainable AI provides detailed 
insights into high-risk factors 
like transaction behavior 
and connections, improving 
onboarding and compliance.

Explainable AI enables financial 
institutions to improve their 
understanding of risk exposure 
associated with customers.

Watchlist Screening

Explainable AI enables easier 
and faster detection of red flags.

By understanding the criteria 
used for flagging transactions, 
teams can fine-tune their 
screening processes, leading 
to a reduction in false positives. 
This not only saves time but also 
improves the accuracy of the 
screening process.



Executive Summary 

A global Tier 1 bank found itself under regulatory 
investigation for processing hundreds of millions of 
dollars in undetected laundered funds through its 
correspondent banking arm. Facing reputational 
and financial risk, the bank deployed ThetaRay’s 
explainable AI platform to identify the scheme and 
ensure regulatory compliance.

How ThetaRay’s Explainable AI Helped a Tier 1 
Bank Contain a ‘Dirty Money’ AML Scandal 
Case Study

Results & Business Value Delivered

The challenge 

l  �Industry Context: Tier 1 banks face escalating scrutiny 
from regulators regarding Anti-Money Laundering 
(AML) compliance, particularly around correspondent 
banking, which remains a high-risk blind spot.

l  �Specific Pain Point: The bank’s existing rule-based 
AML controls failed to detect sophisticated money 
laundering tactics. Internal investigations could not 
provide regulators with actionable explanations or 
evidence.

l  �Operational Impact: Lack of visibility over 
correspondent banking channels exposed the bank 
to reputational damage, regulatory penalties, and 
business disruption.

Transactions 
analyzed200 million 

 Customers flagged56

Solution deployed

l � Technology Partner 
ThetaRay, specializing in explainable Cognitive AI for 
financial crime compliance.

l  Approach
Ingested and analyzed 200 million SWIFT transactions, 
including metadata such as geographies and 
transaction amounts.

Applied unsupervised machine learning models to 
establish a “normal” behavior baseline, then identified 
anomalies deviating from this baseline.

Delivered findings in a fully explainable format, 
providing transparency on which data points triggered 
alerts.

Suspicious anomalies detected8,400

How it worked
Rotation Scheme Detection 
ThetaRay’s explainable AI uncovered 
complex “rotation” schemes used 
by bad actors—where illicit funds 
were moved across multiple 
correspondent banks before landing 
in European accounts, often in 
transaction sizes below typical risk 
thresholds (£300,000–£700,000).

Explainability  
Unlike black-box AI models, 
ThetaRay’s solution provided 
detailed rationale behind each 
flagged anomaly, giving analysts and 
compliance officers confidence in 
the alerts.

Speed to Value  
From deployment to actionable 
insights took just two weeks—critical 
in a regulatory crisis scenario where 

 Time to insight2 weeks
Regulatory reporting outcome 
Bank provided a transparent, regulator-ready report, 
mitigating penalty risk.

Risk mitigation 
Crisis contained; visibility restored across correspondent 
banking flows.
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05 Looking Ahead at the the Future of AML in an Explainable AI World
As regulatory scrutiny continues to intensify, the role of Explainable AI in AML is set to grow. The future 
will likely see further advancements in AI technology that enhance explainability without compromising 
on accuracy.

Future Advancements  
New AI techniques will boost 
transparency and trust in AML, like 
reinforcement learning and causal 
inference.

Collaborative Future 
AML’s future will blend human expertise 
with AI’s power, with Explainable 
AI enhancing compliance and 
transparency.

Market Growth 
Explainable AI market is growing at over 
15% annually, from $6.55B in 2023, driven 
by increasing regulatory and ethical 
demands for AI transparency and 
accountability.2

Rising Importance 
The increasing need for Explainable 
AI highlights its role in modern AML 
strategies and compliance innovation.

Explainable AI is a strategic asset in AML, transforming AI from a “black box” into a “glass box” that offers 
transparency and builds trust. It ensures regulatory compliance and strengthens confidence among 
clients and stakeholders. Explainable AI is essential for the future of AML.

1 The Impact of AI in Financial Services, UK Finance, 2023
2 Explainable AI Market Size Report 2024, Global Market Insights.

Ready to scale AML compliance the smart way?

Talk to an expert

And discover how ThetaRay’s Cognitive AI can help 
your team reduce alert fatigue, improve compliance 
performance, and stay ahead of risk.  
Visit thetaray.com or email info@thetaray.com

http://thetaray.com

