" "y - . - v SRR _— - -
)L,\fw hd .. o ... > . .
o Wl Y. d » ¢ » v
o ° . " e . » . e
&' - > ‘s . . a2 -
B a o " . .. 5 3 e . .
B .. ‘. - . "
"¢ é "esees I . * . R
» - - .
.'.. - . e - » -
» » » .
.. SNl R - e -
. ® LR LR R e ° 2 o ¥ .2
. " o - »
L R .0..00 * o " o =2 2 000
.
. » PR L R R S avN i s . . . »
e e . ’ e a . . @ . .
- .
..‘. .‘. .. . » s »
- ..‘ - g - 9 > -
R B B . L
s Y » » », -
L s ™ " » wolh s » b y
o e i . L e ot " 2 00 .
L 0.00 e EN » R o.o .
0000.00 B > P .y oooo »
A\ » -
2 Sae» s & " . e . "% » »  SPERF
..Mm ...Q.“ - . 5 . . . .
S - .
el ..' s 5 & SIS B & o g =
T aee® > .- . i .
4y ' .... » »
! ... ot » .
~, s n QOQQ . o o . " a9
2 .........Q.. A N SR - o o xs .
} » » »
LA e ¢ 5 9 %0 "W . - M ** .
e R ® 9 & o o 0 .0
. .
..QQ..OO.IO. ooo.o 4 o‘o a 00.
-
» o » s o * s . » " ‘.
*we S0 AT E 2 E E " E o -9 Ad |
» - . -
-
SEEHN RS et LGt A SRR
L L I T . Lk - > .
» -
LR B R - .- - . v i el
» G S S »
L . .

§

Generative Al for

From Rule-Based Compliance to Anticipatory Intelligence

A Technical Blueprint for FinTech Leaders




EXxecutive
Summary

Financial crime is scaling faster than the institutions built

to fight it. Global illicit inancial activity reached an AM s evoiving:

estimated $4.4 trillion in 2025, with fraud losses alone LGLECHON SyStsis NEeT 1o svaive With It
exceeding $579 billion. Meanwhile, over 50% of fraud Smarter signals, faster
iIncidents now involve some form of artificial intelligence, analysis, and more

from deepfake-powered social engineering to synthetic scalable compliance
identity creation. The old playbook of static rules and operations.

threshold-based monitoring is breaking under the
weight of adversaries who learn, adapt, and automate
faster than compliance teams can respond.

This whitepaper examines how Generative Al is
reshaping AML and fraud detection from a reactive
compliance function into a predictive,

adaptive defense system. We move beyond
surface-level Al hype to provide a technical
blueprint: the architectures that work, the
implementation patterns that scale, and the
decision frameworks that CTOs and compliance
leaders need to evaluate this technology with
confidence.

Whether you are modernizing a legacy transaction monitoring stack, launching new digital
payment products, or preparing for the EU's AMLA regulatory regime taking effect in 2027-
2028, this paper provides the strategic and technical foundation to make generative Al work
for your compliance infrastructure - not just in theory, but in production.
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The s4.4 Trillion Problem:

The Scale of the Threat

According to Nasdaqg Verafin's 2026 Global Financial
Crime Report, illicit financial activity has surged by $1.3
trillion since 2023, growing at a compound annual rate
of 19.2% - far outpacing global economic growth. This is
not an incremental problem. It is systemic, and it is
accelerating.

The threat landscape in 2025-2026 is fundamentally
different from even two years ago. Feedzai's 2025 survey
of 562 global fraud professionals found that 92% of
financial institutions report fraudsters actively using
generative Al.

BY THE NUMBERS

$4.4 T

Global illicit Financial Activity 2025

$579.4 B 50%+

Fraud losses Al-involved fraud incidents
Al-enabled scam growth

456%

between mid-2024 and mid-2025.

’) DigiWagon®

Why the Status Quo Is Falling

The specific tactics
are sobering

2> Voice Cloning 60%
L —— T

4, Al Social Engineering 56%
7 S

@ Deepfake Schemes L44%

Feedzai 2025 Al Trends Report - Survey of 562
fraud professionals

Generative Al in AML & Fraud Detection Q1 2026
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Why Traditional Systems Are Breaking

Most AML and fraud detection infrastructure was
architected around three assumptions that no longer hold: '

Fraud follows known patterns. ke, e Yy "
Rule-based systems detect what they are programmed to detect. When y s *o 1 J ol T
fraudsters shift tactics - from transaction splitting to synthetic identity creation o . S TR, A " )
to Al-generated KYC bypass videos - these systems are structurally blind until O TR o T AL
human analysts create new rules. By then, the damage is done. : " W W, S
- “ ® s
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Batch processing is fast enough. ™y e, .
ol
Instant payment mandates have destroyed the window for batch-based P hl PO
monitoring. The EU Instant Payments Regulation, in force since October 2025, a' e . a¥ G
requires settlement in under 10 seconds. FedNow adoption in the US is projected ?‘{, i '. L
to reach 80% of financial institutions by end of 2026. You cannot run a batch AML Be * 4, o 0" 4 :
. * o s & 8 . ™
check on a transaction that settles in seconds. Ti LS g aammE g
TR T A
': : » * - - . " .‘ .. - s‘
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More alerts mean better detection. * &% a8 ¢
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False positive rates in legacy systems routinely exceed 20-95%. Compliance ¥ - . :' : ;’ .«
teams drown in noise, investigating thousands of legitimate transactions while : : o Bg s 4
sophisticated laundering schemes slip through network blind spots. ¢ | . ¥ c: a & N
The SymphonyAl FinCrime Frontier 2025-26 survey found that only 33% of e ' — 1§ ' ’ ‘ B "
institutions rate their fraud detection systems as well-prepared for current  « > g o o S e
threats. s s ." S ¥ W
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The Regulatory Squeeze

Regulatory pressure is intensifying on every front, making
the technology gap even more consequential:

0 EU AMLA é US FINCEN Modernization

The EU's Anti-Money Laundering Authority FINCEN's proposed rules emphasize real-time
became operational in July 2025 from its transaction monitoring, Al-based risk
Frankfurt headquarters. By January 2028, it will assessment, expanded crypto oversight, and
directly supervise 40 high-risk financial beneficial ownership reporting. The direction is
Institutions and can impose fines of up to 10% of unmistakable: technology-driven, risk-based
annual turnover. The EU AML Regulation applies compliance is the expectation, not the
directly from July 2027, creating a single exception.

rulebook across all member states.

FATF

®Y FATF Travel Rule Expansion ® India's DPDP Act & RBI Guidelines

= -
A 2025 FATF survey found that 73% of India’s Digital Personal Data Protection Act (2023)
117 jurisdictions have passed legislation imposes strict data localization & consent
implementing the travel rule for crypto-asset requirements that directly affect how AML training
transfers, with another 14 in process. Cross- data can be collected, stored, & processed. RBI's
border compliance complexity is increasing, not 2024 framework on Al/ML in financial services
decreasing. requires explainable model outputs & human

oversight for automated decisions setting @
compliance bar that synthetic data approaches
are uniquely positioned to meet.

Regulators have moved on.
They are not asking if you use advanced technology.

Why aren't you?

@ DigiWag‘on@ Generative Al in AML & Fraud Detection | Q12026




Generative Al In AML &
Fraud Detection: The
Technical Deep-Dive

Generative Al is not a single technology - it is an architecture pattern. Understanding which

components solve which problems is the difference between a successful deployment and an
expensive science project.

Core Architecture Components

A production-grade GenAl fraud detection system typically operates across four
iInterconnected layers:

@ Layer 1: Synthetic Data Generation (GANs & VAEs)

Generative Adversarial Networks (GANs) and Variational Autoencoders (VAEs)

generate synthetic transaction data that mirrors real-world complexity without Simu Iate
exposing actual customer information. This solves two critical problems

simultaneously: privacy compliance (training models without processing Pll) and rare fra Ud

data scarcity (generating rare fraud scenarios that appear infrequently in historical without real data
data but represent catastrophic risk).

In practice, this means a FinTech launching a new cross-border payment product can simulate thousands of fraud
attack vectors against the product’s architecture before a single real transaction flows through it. Regulators in
multiple jurisdictions are now experimenting with fully synthetic transaction datasets to test AML and

fraud models, signalling growing institutional confidence in this approach.

@ Layer 2: Large Language Models for Unstructured Intelligence

LLMs transform AML compliance by processing what traditional systems cannot: unstructured data. Sanctions screening,
for example, has historically relied on alphabetic string matching, generating enormous false positive volumes. An LLM-

based approach understands semantic similarity - identifying that terms like “honey,” “snow,” or “ice” might be coded
references, even when they do not appear on any explicit watch list.

In SAR (Suspicious Activity Report) drafting, LLMs can synthesize transaction

r\l’ Fa Ise posrtlves patterns, customer profiles, and risk indicators into coherent narrative

(u p tO 70%) reports in minutes rather than hours. This does not replace human
judgment - it augments investigator capacity, allowing teams to focus

with better context , ,
analytical effort where it matters most.

i DigiWag'on@ Generative Al in AML & Fraud Detection Q12026




@ Layer 3: Graph Neural Networks for Network Intelligence

Money laundering is fundamentally a network problem. Funds flow through

webs of accounts, shell companies, jurisdictions, and intermediaries. Graph

Detect hidden
networks

ACross accounts

Neural Networks (GNNs) excel at detecting these relational

patterns: identifying mule networks, mapping layering activities across

multiple institutions, and exposing shell company structures that are invisible
to transaction-level analysis.

When combined with generative models that can simulate how criminal 4

networks evolve and adapt, GNNs enable what we call “anticipatory network M U Itl = quer
analysis” - identifying network topologies that indicate laundering Pattern Analysis
iInfrastructure before the money actually flows.

o Layer 4: Behavioural Analytics & Real-Time Scoring

Generative Al enables a fundamentally new approach to behavioral analysis. Rather
Rea | -time than comparing transactions against static risk rules, the system builds a generative

risk scoring

as behavior changes

model of each customer’s normal behaviour - their typical transaction patterns, timing,

counterparties, and device fingerprints. Any deviation is scored in real-time against a

continuously evolving baseline.

Banks deploying Al-driven behavioural intelligence report significant improvements: false positive reductions of up to
70%, detection rates 3—5x higher than rule-based systems, and the ability to catch account takeover attempts during
the session rather than after the fact.

Synthetic Data
Generation (GANs & VAEs)

ARCHITECTURE INSIGHT

The four-layer architecture: Synthetic Data Generation, LLM-
Large Language Models for

powered Ustructured Intelligence, Graph Neural Networks for Unstructured Intelligence

Network Analysis, and Real-Time Behavioural Scoring - is not
aspirational. It is the emerging production standard. Each layer

addresses a specific failure mode of legacy systems, and Graph Neural Networks for

together they form a defense-in-depth posture against felinaiiil e al o

adaptive adversaries.

Behavioural Analytics &
Real-Time Scoring

© 00 0
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The GenAl Maturity Model for AML/Fraud Detection

Not every organization needs or is ready for the full four-layer architecture. We use a maturity
model to help FinTech leaders assess where they are and chart a realistic path forward:

Maturity Capabilities Timeline Key Outcome

01 Augmented ML-enhanced scoring layered on existing 3—-6 months 50-70% false positive
A . :
Rules rule-based TMS; automated alert triage reduction
02 = Synthetic GAN/VAE synthetic data pipelines; model 6-12 months Detection of novel fraud
Training training on simulated edge cases patterns pre-deployment
03 LLM SAR auto-drafting; semantic sanctions 9-15 months 70%+ investigator time
) Integration screening; unstructured data processing savings on report generation
04 Anticipatory Full GNN network analysis; real time 12—-24 months Proactive threat neutralization
@ Intelligence behavioral scoring; autonomous intervention before financial loss

’ Digi\'\lag()l'l‘D Generative Al in AML & Fraud Detection | Q12026



Practical Applications:
Where GenAl Delivers
Today

Real-Time Transaction Monitoring

® Before Al ® With Gen Al

Rule-based alerts with high false positives v Up to 70% false positives with contextual detection

Static risk profiles, limited context Real-time behavioral scoring per transaction

Reactive checks after transaction Evaluates 100s of fraud scenarios instantly

Synthetic Identity Detection

® Before Al @ With Gen Al

Relies on document and basic KYC checks Detects patterns beyond documents and biometrics

High success rate of fake identities ldentifies anomalies across identity + behavior

Limited ability to detect new fraud types Simulates and tests 1000s of synthetic identities

Reactive detection after onboarding Flags risk during onboarding and early activity

Cross-Border AML Intelligence

® Before Al ® With Gen Al

Fragmented view across jurisdictions Unified cross-border transaction intelligence

Hard to track layered money flows

Limited crypto visibility

"D DigiWagon®

Simulates complex laundering paths

Models flow across $154B+ illicit crypto activity

Generative Al in AML & Fraud Detection | Q12026
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Automated SAR Generation & Investigation Assistance

® Before Al ® With Gen Al

Manual SAR drafting (20+ hours) V 82% reduction in investigation time

Analysts focused on data assembly Analysts focus on decision-making

Inconsistent reporting quality Structured, consistent SAR narratives

Cybersecurity Convergence

® Before Al ® With Gen Al

Fraud and cyber handled separately Unified fraud + cyber intelligence

Reactive to known threats Simulates future attack scenarios

Limited foresight Proactive detection and resilience

Every use case points to the same direction

Smarter Detection

Less Manual Effort

System that Adapt in Real Time

’ DigiWag’on® Generative Al in AML & Fraud Detection | Q12026



The DigiWagon
Approach: Our ADAPT
Framework

At DigiWagon, we have synthesized our experience across FinTech, Reglech, and Enterprise
Platform engineering into a structured implementation methodology we call ADAPT: Assess,
Design, Architect, Pilot, and Transform.

This is not a theoretical model. It emerged from real engagements building compliance-grade
platforms for financial services clients - including AML transaction monitoring systems

for RegTech providers and digital lending pipelines for banking partners: where the gap between
proof-of-concept and production deployment is where most initiatives fail.

JA D A P T
> > > >
Assess Design Architect Pilot Transform
_
A: Assess

Compliance & Infrastructure Audit

Every engagement begins with a rigorous

r
audit of the current detection stack: what -
_ ” D: Design
rules are in place, what false positive :
: : Architecture & Data Strategy
rates exist, where regulatory gaps lie, and
what the data infrastructure can actually
support. We map existing transaction Based on the assessment, we design a target-state
monitoring, KYC/CDD workflows, and architecture aligned to the organization’s maturity level.
SAR filing processes against both current This includes synthetic data pipeline design, model
regulatory requirements and upcoming selection (which layers of the four-layer architecture to
mandates (EU AML Regulation, FInCEN prioritize), integration architecture with existing TMS and
modernization, FATF travel rule, India’s case management systems, and a data quality
DPDP Act). remediation plan.

i DigiWag’Qlfto Generative Al in AML & Fraud Detection Q12026



A: Architect
Build with Explainability

We build with regulatory scrutiny in mind from day one. Every model includes explainability layers - not as

an afterthought, but as a core architectural component. When a regulator asks why a transaction was

flagged or why a SAR was filed, the system must produce a clear, auditable decision trail. This is non-

negotiable in regulated financial services.

P: Pilot
Controlled Deployment

We run generative Al systems in shadow mode

alongside existing infrastructure before any
production cutover. This parallel-run

approach validates detection accuracy,
measures false positive reduction, and builds
organizational confidence. Pilots typically run for
4—-8 weeks with clearly defined success metrics
tied to the KPIs outlined in Section é.

IMPLEMENTATION REALITY

-

T: Transform
Scale & Evolve

Production deployment is not the finish line.
Generative Al systems require continuous model
retraining, synthetic data pipeline updates, and
regulatory alignment monitoring.

We establish operational runbooks, model
governance frameworks, and automated drift
detection to ensure the system improves over
time rather than degrading.

O/ of financial institutions cite implementation as their biggest AML Al hurdle - not
o technology availability. Integration & change management are the primary bottlenecks.

The ADAPT framework is designed specifically to address these organizational and

technical integration challenges.

e DigiWag’orft0
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Implementation
Considerations: What

Separates Success from
Expensive Failure

The Explainability
Imperative

Generative Al models can be extraordinarily
complex, and the “black-box" nature of deep
learning creates real tension with regulatory
requirements. Financial institutions must explain
decision-making processes to regulators, auditors,

and customers.

The practical solution is a layered explanation
architecture: model-level feature importance
scores (SHAP/LIME), case-level narrative
generation (using LLMs to translate model
decisions into human-readable rationale), and
system-level audit trails that capture every data

input, model version, and decision output.

Integration with Legacy
Infrastructure

This is where most GenAl-for-AML initiatives stall.
Legacy transaction monitoring systems were not
designed for real-time ML model inference. Case
management platforms often cannot consume the
richer, multi-dimensional risk scores that generative

models produce.

A phased integration approach is essential: start by
layering ML-enhanced scoring on top of existing
rule-based alerts (Level 1 maturity), then
progressively replace rule components with
generative model outputs as confidence and
Infrastructure readiness grow. Avoid the temptation

to rip-and-replace.

Data Privacy & Synthetic Data Governance

Training generative Al models requires massive data volumes, but GDPR, CCPA, India’'s DPDP Act, and sector-

specific privacy regulations impose strict limitations on data use. Synthetic data generation is a powerful

mitigation strategy, but it introduces its own governance requirements: how do you validate that synthetic data

accurately represents real-world distributions without leaking PII? How do you audit synthetic data pipelines for

bias?

Organizations need a synthetic data governance framework that covers data fidelity validation, privacy

leakage testing, bias auditing, and regulatory documentation. This is an area where mature data engineering

capability makes the difference between a compliant deployment and a regulatory liability.

*» DigiWagon®

Generative Al in AML & Fraud Detection Q12026
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Ethical Considerations & Bias Mitigation

Generative Al can perpetuate or amplify bias if training data lacks diversity or representativeness. In fraud
detection, biased models can disproportionately flag specific demographic groups or geographic regions for

enhanced scrutiny, creating discriminatory outcomes and significant regulatory risk.

Fairness audits, balanced training data strategies, and continuous bias monitoring are not optional - they are
essential components of a responsible deployment. At DigiWagon, we build bias detection and mitigation into

the model development lifecycle rather than treating it as a post-deployment compliance check.

The Build vs. Buy vs. Partner Decision

CTOs evaluating GenAl for AML face a fundamental architecture decision that this

whitepaper would be incomplete without addressing:

Build in-house Buy a platform Partner for custom build
Maximum control Vendors like Feedzai, Combines domain expertise and
and customization, but requires Nasdaq Verafin, engineering capacity without
rare talent at the intersection of and SymphonyAl offer adding permanent headcount.
ML engineering, financial crime production-ready platforms, This is where Digiwagon operates,
domain expertise, & regulatory but at significant licensing cost supporting organizations with
compliance. Realistic for tier-1 and with limited customization complex architectures, evolving
banks with dedicated Al teams; for novel product architectures. regulatory requirements, and the
often impractical for Best for organizations seeking need to build compliance as a
growth-stage FinTech companies. commodity AML coverage. competitive advantage.

The right answer depends on your maturity level, product complexity, and whether compliance is a

cost center or a strategic differentiator in your market.

Cost Realities

Generative Al implementations carry meaningful upfront costs: infrastructure, talent, model development, and
integration engineering. For growth-stage FinTech companies, the path to ROl is through phased adoption,
starting with high-impact use cases (alert triage, SAR drafting) that deliver measurable savings quickly, then

reinvesting those savings into more advanced capabilities.
Cloud-based Al services and pre-trained foundation models have significantly lowered the barrier to entry

compared to even two years ago, but organizations still need realistic budget expectations and a 12-24

month ROI horizon for full-stack implementations.

@ Digi\'\’agOlf‘ZD Generative Al in AML & Fraud Detection | Q12026



Measuring Impact:
The KPIs That Matter

Deploying generative Al without rigorous measurement is flying blind. Here are the KPls that
separate deployments delivering real value from expensive experiments:

KPI Category

*» DigiWagon®

Key Metrics

Retention

Target Benchmark

flags

Generative Al in AML & Fraud Detection

Why It Matters

Detection True Positive Rate; 70%+ FP reduction vs. Directly measures
Accuracy False Positive Rate; legacy baseline protection effectiveness
Precision & Recall
BT e feaf Loss Prevention Rate; Positive ROl within Justifies investment to
nuhcia Cost Savings from 12-18 months the board
Impact Prevented Fraud
Operational Automation Rate; Cost S50-/0% reduction in Frees teams for
Effici Per Investigation; SAR manual investigation high-value analysis
ciency Drafting Time hours
Speed Detection Time; Real- Sub-second scoring Essential for regulatory
Ime Processing Rate or instant paymen compliance
P Time P g Rat for instant ¢ |
rails
Model Accuracy Over Time; Continuous Ensures long-term
Health False Negative Trend; improvement system viability
Model Drift Score quarter-over-quarter
Customer CSAT Scores; Friction Reduced customer Fraud prevention that
Impact Rate; Customer disruption from false helps, not hinders, UX

Q12026




Future Outlook:
The Next 24 Months

The trajectory of generative Al in financial crime prevention is accelerating.
Here is what we expect to materialize in the 2026-2027 timeframe:

Autonomous Agent-Based

3

Compliance

Al agents that can independently investigate
alerts, gather supporting evidence across systems,
draft SARs, and escalate genuinely complex cases
to human analysts. The foundational models exist
today, and early implementations are already in
pilot at tier-1 banks

By 2027, expect autonomous agent workflows to

handle 60-80% of routine compliance investigations.

Regulatory Al

9

Sandboxes

Expect regulators:

Particularly in the EU under AMLA and in
Singapore under MAS - to establish formal
sandboxes for testing Al-driven compliance
systems.

This will accelerate adoption by providing regulatory
clarity on validation standards, explainability

requirements, and governance frameworks.

"D DigiWagon®

?,c@ Consortium Intelligence
Networks

The most sophisticated laundering operations
exploit the fact that no single institution sees the
complete picture. Consortium-based Al models,
trained on anonymized data pooled across
institutions, will enable network-level pattern
detection that catches what single-institution
analysis cannot.

Federated learning architectures enable institutions to

detect shared patterns while preserving data privacy.

Crypto-Native AML

®\,) .
Intelligence

As cryptocurrency becomes embedded in

mainstream financial infrastructure, AML

systems must evolve beyond traditional

transaction monitoring to include on-chain

analytics, DeFi protocol monitoring, and cross-

chain flow tracing.

Generative Al models that understand both
traditional and crypto-native financial patterns will

become the baseline requirement.

Generative Al in AML & Fraud Detection | Q12026
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Conclusion: From
Compliance Cost to
Competitive Advantage

The financial crime landscape of 2025-2026 demands a fundamentally different approach to
AML and fraud detection. Static rules cannot match adaptive adversaries. Batch processing

cannot keep pace with instant settlement. Manual investigation cannot scale against Al-
powered attacks.

Generative Al is not a silver bullet, but it is the most significant capability upgrade available
to compliance teams today.

Traditional Approach

Compliance Cost Center

GenAl-Powered

Competitive Advantage

via proper architecture, explainability, governance, and phased implementation

© < 0 2
Better Detection Fewer False Positives Faster Compliance Customer Experience

At DigiWagon, we bring the intersection of deep Al engineering, cloud-scale architecture,
and financial services domain expertise to help FinTech leaders make this transition with
confidence. Whether you are at Level 1 maturity looking to reduce false positives, or at Level 3

building LLM-powered compliance automation, our ADAPT framework provides a structured
path from where you are to where you need to be.

A' Digiwag’on@ Generative Al in AML & Fraud Detection Q12026
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Ready to Modernize
Your AML & Fraud
Detection?

Start with a complimentary AML Architecture Assessment - a 2-week engagement

where our team audits your current fraud prevention infrastructure, identifies GenAl
integration points aligned to your maturity level, and delivers a prioritized roadmap.

About Digiwagon

Digiwagon Technologies is a digital transformation and software consultancy
headquartered in Ahmedabad (est. 2016), serving global clients across the USA, UK,
Canada, UAE, and India. We specialize in Al/ML, SaaS, cloud architecture, and custom
software across FinTech, InsurTech, RegTech, Healthcare, and Retail, combining domain

expertise with production-grade engineering to build scalable and secure platforms.

EMAIL WEBSITE PHONE
hello@digiwagon.com © digiwagon.com +91 97234 58794




