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The financial services industry is currently undergoing an unprecedented period of rapid transformation, driven by a complex confluence 
of internal and external factors that collectively challenge and often render traditional operational models insufficient. For business leaders, 
navigating this dynamic environment effectively requires a fundamental shift in how institutions approach data, technology, and risk-- 
aspects that directly impact profitability, reputation, and market position. 

Several key factors are driving this imperative for strategic change:

Intensified Regulatory Pressures and Escalating Costs of Non-Compliance
Financial institutions operate within an increasingly dense and intricate web of global regulations. Regulatory directives on Anti-Money 
Laundering (AML), Know Your Customer (KYC), Counter-Terrorist Financing (CTF), and a growing array of data privacy laws (e.g., GDPR, CCPA) 
are becoming progressively more stringent and complex. Non-compliance carries severe penalties, including colossal fines, significant 
reputational damage, and even loss of operating licenses. The sheer volume and granularity of data required for regulatory reporting, 
coupled with the need for real-time monitoring of financial transactions, customer behaviors, and suspicious activity reporting (SAR) 
generation, overwhelm legacy systems, leading to ballooning operational costs in compliance departments.

The global fines for AML, KYC, and data privacy breaches have resulted in billions of dollars in penalties annually. This escalating pressure 
necessitates not just adherence but proactive, intelligent compliance that can reduce the manual burden, lower operational expenses, and 
mitigate the risk of costly enforcement actions1. 

Figure 1: Global Fines Trend
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Business leaders today face unprecedented challenges in 
protecting their organizations against sophisticated financial 
crimes. Traditional operational models with rigid relational 
databases and fragmented data architectures often fail to detect 
the intricate patterns of illicit activities. This inadequacy leads to 
significant financial losses, reputational damage, and a growing 
burden of compliance costs.

Graph databases, models data as interconnected nodes and 
relationships, offering a transformative strategic advantage. It 
empowers business leaders with intuitive visibility and deep 
analytical insights into intricate networks, helping uncover 
hidden connections and behavioral anomalies that traditional 
systems simply cannot reveal. When combined with advanced 
Artificial Intelligence (AI) and Machine Learning (ML) algorithms, 
a potent synergy emerges, that is, Graph AI. This combined force 
dramatically enhances the detection of a spectrum of fraudulent 
activities, including money laundering, synthetic identity fraud, 

and complex collusion schemes. By analyzing patterns across 

vast, diverse, and interconnected datasets, Graph AI helps reduce 

financial losses, improve operational efficiency, and strengthen 

regulatory compliance.

This comprehensive paper delves into the critical integration of 

graph databases and AI within financial services, meticulously 

highlighting how this powerful combination directly addresses 

core business shortcomings in fraud detection, risk assessment, 

and compliance., Financial institutions can achieve significantly 

more accurate risk assessments, implement truly proactive 

financial crime prevention strategies, and streamline complex 

compliance processes, by strategically leveraging the distinct 

strengths of both technologies. This positions business leaders at 

the forefront of innovation in financial crime intelligence, fostering 

a more secure, efficient, and trustworthy financial ecosystem, 

ultimately driving sustainable growth and competitive advantage.

Executive Summary

Abstract
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Sophisticated Financial Crimes and Direct 
Business Impact
The perpetrators of financial crimes are constantly evolving 
their tactics, employing highly advanced and technologically 
sophisticated methods that consistently outpace conventional 
detection systems. These illicit activities range from intricate 
money laundering schemes involving multiple layers of 
transactions and shell companies to the creation of synthetic 
identities for large-scale fraud, and the exploitation of emerging 
digital assets. Traditional rule-based systems, which rely on 
predefined patterns, are easily circumvented by adaptive criminals, 
leading to significant financial losses for the institution and its 
customers.

The estimated global cost of financial crime runs into $275.13 
billion annually, underscoring the urgent need for more intelligent 
and adaptive defense mechanisms that can protect the bottom 
line and preserve shareholder value2. For business leaders, 
this translates to a critical need to invest in solutions that can 
proactively mitigate financial losses and safeguard the institution’s 
reputation and customer trust.

Data Silos, Operational Inefficiency, and 
Missed Opportunities
A pervasive challenge across many established financial 
organizations is the fragmentation of data. Information often 
resides in disparate, isolated systems (data silos) that were built 
independently over decades, each serving a specific business 
function. This fragmentation hinders comprehensive analysis 
and swift decision-making, because constructing a holistic view 
of a customer, a transaction, or a network of related entities is 
incredibly difficult. 

These multifaceted challenges collectively underscore the 

fundamental inadequacy of traditional infrastructures.

Embracing cutting-edge technologies like graph databases 

and Artificial Intelligence can provide agility and deep 

insight necessary to effectively address these complex and 

interconnected issues, moving from a reactive to a proactive 

stance against financial crime.

Understanding Graph Databases – A 
Relationship-First Data Paradigm for Business 
Insight
In the intricate and highly interconnected world of financial 

services, data is inherently relational. Consider the fundamental 

connections that drive business operations and risks: customers 

link to multiple accounts, accounts are involved in numerous 

transactions, transactions connect to other entities, and 

these entities, in turn, may be linked to other individuals or 

organizations. Traditional relational databases, with their table-

based structures and reliance on foreign keys for relationships, 

often struggle to efficiently model, store, and query these 

complex, multi-hop relationships. This is true especially when 

there is a need for deep insights, requiring complex queries with 

multiple joints across numerous tables. 

Graph databases offer a fundamentally transformative approach 

by representing data as nodes (entities) and edges (relationships), 

mirroring real-world connections. This structure directly addresses 

the limitations of traditional systems by providing a more intuitive 

and performant way to analyze interconnected data, providing 

critical business insights.

Component Description

Represents an entity or object (e.g., Person, Account, Transaction, IP Address, Device). 
Can have labels (e.g., “Customer”, “Merchant”) and properties (key-value pairs describing 
the node).

Represents a connection or relationship between two nodes (e.g., “HAS_ACCOUNT”, 
“TRANSFERRED_TO”, “USED_DEVICE”). Always has a start node and an end node, is 
typically directed, and can have properties (e.g., amount, timestamp).

A key-value pair that stores descriptive information about a node or an edge (e.g., Node: 
name: “John Doe”, balance: 1000; Edge: amount: 500, timestamp: “2023-10-26”).

Table 1: Graph Database Components

Node

Edge 
(Relationship)

Property
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This relationship-first structure allows for direct and highly efficient traversal of relationships, making it effective for uncovering patterns 
in domains such as fraud detection, money laundering investigations, risk assessment, and customer behavior analysis. Unlike relational 
databases, graph databases provide remarkable flexibility and superior performance in handling dynamic and evolving data structures. 
They excel in scenarios where understanding the relationships between data points is not just important, but crucial for business decision-
making, such as:

The intuitive nature of graph models also facilitates easier collaboration between data scientists, analysts, and business users, as the visual 
representation of data relationships is far more accessible than complex SQL queries. This enables faster insight generation and better 
communication across departments. By adopting a relationship-first data paradigm, financial institutions can gain significantly deeper 
insights, enhance the speed and accuracy of decision-making, and respond far more swiftly and effectively to emerging threats and 
opportunities. This paradigm shift moves beyond merely storing data to actively understanding the complex web of interactions within it, 
directly translating to enhanced business agility and reduced risk.

Figure 2: Sample Relationship Diagram

Figure 3: Graph Database Capabilities
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AI technologies are integrated across a wide array of domains, fundamentally enhancing operational efficiency, refining risk management 
practices, and significantly improving customer engagement. For business leaders, the adoption of AI in finance crimes is not merely a trend; 
it’s a strategic imperative driven by the need for automation, predictive capabilities, and intelligent decision-making that directly impacts the 
bottom line.

Current applications of AI in financial services, especially in Financial Crimes, are diverse and impactful, delivering measurable business value:

Despite these significant advancements, challenges persist when traditional AI models face the complexity of financial data. A major 
limitation is their struggle with understanding and leveraging complex relational data. Most conventional AI/ML models are designed 
to operate on flat, tabular datasets, where each row represents an independent observation. However, financial data is profoundly 
interconnected, creating intricate networks of relationships between customers, accounts, transactions, and external entities. 

This limitation underscores the critical need for more sophisticated approaches that can natively capture, represent, and analyze the intricate 
web of relationships within financial data. For business leaders, the synergy between AI and graph databases emerges as a compelling and 
powerful solution to address these existing limitations and unlock unprecedented new potentials in financial crime intelligence, directly 
impacting the organization’s financial health and strategic positioning.

Machine learning models analyze 
complex, multi-dimensional data 
to detect anomalies early, enabling 
proactive fraud detection and 
dynamic risk assessment.

Machine learning assigns risk scores 
by analyzing factors like transaction 
patterns, geography, and behavior—
helping compliance teams reduce false 
positives by up to 80%, cut costs, and 
boost productivity.

AI streamlines identity verification 
and risk assessment by automating 
document checks, detecting data 
inconsistencies, and screening 
against sanctions and PEP lists—
cutting onboarding time by over 
50%, reducing manual effort, and 
improving risk accuracy.

Artificial Intelligence – A Catalyst for Business Transformation in Financial Services

Fraud Detection & 
Risk Management

AML
KYC/ Customer Due 
Diligence

Figure 4: Applications of AI in Financial Crimes
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The true revolutionary potential in combating financial crime, and indeed in unlocking deeper business insights, is unleashed when the 
relationship-centric power of graph databases is seamlessly integrated with the analytical and predictive capabilities of Artificial Intelligence. 
This powerful combination, often referred to as Graph AI, or more specifically leveraging Graph Neural Networks (GNNs), transcends 
the inherent limitations of standalone AI models and traditional relational databases, delivering superior insights into complex financial 
ecosystems. For business leaders, this translates directly into enhanced decision-making, optimized resource allocation, and a stronger 
competitive stance.

As previously established, financial data is inherently interconnected. While traditional relational databases struggle to efficiently model 
and query these complex relationships, and conventional AI models struggle to natively process them, Graph AI provides the missing link. 
It allows AI algorithms to operate directly on the network structure of financial data, leveraging the rich contextual information within 
relationships between entities. This contextual understanding is precisely what enables superior business outcomes. Here’s how this synergy 
delivers superior insight and business value:

The Synergy Uniting Graph Databases and AI Delivers Superior Business Insight

Native Relationship 
Processing for Holistic 

Views

Enhanced Pattern 
Detection for Proactive 

Risk Mitigation

Real-Time Analytics 
and Proactive Business 

Response

Contextual Risk 
Assessment for 

Accurate Capital 
Allocation

Explainability and 
Interpretability for 

Regulatory Confidence 
and Operational 

Efficiency

Graph AI directly 
processes interconnected 
data, understanding 
relationships between 
entities

Ex
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Reveals a synthetic 
identity by linking a 
single Social Security 
Number (SSN) to multiple 
addresses and phone 
numbers across different 
loan applications

Graph AI, especially 
with GNNs, significantly 
improves the detection 
of complex and subtle 
anomalies

Identifies a “smurfing” 
scheme by detecting 
unusual, cyclical fund 
transfers among 
seemingly unrelated 
small accounts

This synergy enables 
immediate analysis of 
new transactions and 
continuous monitoring 
for threats

Instantly flags and blocks 
a credit card transaction 
originating from a 
device previously linked 
to a known fraud ring, 
preventing financial loss 
in real-time

Graph AI provides 
a nuanced, holistic 
understanding of 
financial risk by factoring 
in a network’s “collective 
risk

Reclassifies a seemingly 
low-risk individual as 
high-risk due to their 
direct association with a 
known shell company or 
sanctioned entity within 
the network

The underlying graph 
structure aids in 
understanding AI model 
decisions, crucial for 
compliance and building 
trust

An analyst can visually 
trace the specific chain 
of transactions and 
associated parties on the 
graph that triggered a 
money laundering alert, 
providing clear evidence 
for an SAR

Figure 5: Synergy between Graph and AI delivers superior insight and business value

By leveraging the distinct strengths of both graph databases for relationship modeling and AI for intelligent pattern recognition and 
prediction, organizations can achieve a more holistic, dynamic, and deeply insightful understanding of their financial data. For business 
leaders, this translates directly to superior insights, more informed and rapid decision-making, and ultimately, a more robust defense against 
increasingly sophisticated financial crimes, securing the institution’s financial health and reputation.



The strategic integration of graph databases with advanced AI technologies is not merely an incremental improvement; it is fundamentally 
revolutionizing financial crime detection and compliance, delivering tangible business benefits. 

Let’s explore the transformative impact of Graph AI across critical financial crime operations, framed by their direct business value:

Traditional fraud detection systems, often relying on rigid rule-based engines or basic statistical models, often fail to detect complex, 
evolving fraud patterns across multiple entities and transactions. Graph AI, however, fundamentally changes this dynamic. It enables the 
modeling of intricate relationships between diverse entities, enabling the detection of highly intricate fraud schemes such as:

KYC and AML processes are significantly enhanced through Graph AI by providing a  comprehensive, dynamic view of customer relationships 
and transaction patterns. This is crucial for meeting stringent regulatory requirements and combating illicit financial flows, while 
simultaneously reducing the massive operational costs associated with manual reviews and false positives.

By analyzing the connections and behaviors within a network, institutions can uncover hidden patterns that indicate fraudulent activity 
with far greater precision and speed. This proactive capability prevents millions, or even billions, in fraud losses each year, and protects the 
institution’s valuable brand reputation.

1. Advanced Fraud Detection: Minimizing Financial Losses and Protecting Reputation

2. Enhanced KYC and AML Compliance: Reducing Operational Costs and Mitigating Regulatory Risk

Transforming Key Financial Crime Operations Through Graph AI Applications: A Business Impact 
Perspective

Graph AI detects synthetic identities by linking 
seemingly valid data points and identifying anomalous 
clusters across financial products. This enables early 
fraud detection, reducing chargebacks, loan defaults, 
and account opening fraud.

Graph AI detects unauthorized access by identifying 
deviations in login location, device, or transaction 
behavior from a user’s established pattern—
preventing fraud and preserving trust.

Graph AI uncovers organized fraud networks—such as 
insurance rings or loan stacking—by analyzing shared 

attributes like addresses and phone numbers, enabling 
disruption of criminal activity and asset recovery.

Graph AI goes beyond anomaly detection by 
uncovering complex fraud patterns—like chargebacks 

and triangulation—through relationship analysis 
across merchants, customers, and processors, 

enhancing payment security and reducing liabilities.

  Synthetic Identities

  Account Takeovers

Collusive Networks

Payment Fraud
Graph AI Detecting 

Fraud Schemes

Figure 6: Detecting Fraud Schemes using Graph AI

Figure 7: Process Enhancement using Graph AI

Graph databases model complex 
corporate ownership across 
jurisdictions, automating manual 
investigations, reducing errors, and 
saving significant analyst time

Graph AI analyzes transaction flows 
across customer networks to detect 
patterns like circular transfers or 
rapid fund movement between 
unrelated accounts—reducing 
false positives by up to 70% and 
prioritizing high-risk alerts for 
investigation, boosting operational 
efficiency.

Graph AI uncovers indirect links 
to sanctioned entities and PEPs 
through shared connections-going 
beyond name matching to reduce 
regulatory risk and prevent costly 
compliance breaches.

Ultimate Beneficial Ownership 
(UBO) Identification

Transaction Monitoring 
and Alert Prioritization

Sanctions Screening 
and PEP Identification

External Document © 2025 Infosys Limited



Risk assessment processes across financial institutions are profoundly enhanced through Graph AI by analyzing the interconnectedness of 
entities and transactions in real-time. By modeling the relationships within financial networks, institutions can gain a far more granular and 
predictive understanding of various risks, resulting in improved capital preservation and smarter strategic decisions.

Maintaining data integrity, ensuring transparency, and complying with stringent regulatory standards requires clear data lineage and robust 
governance frameworks. For business leaders, this translates to audit readiness, reduced compliance costs, and increased trust in data 
for critical business decisions. Graph databases provide an exceptional capability to trace data origins, transformations, and usage across 
complex systems.

This transparency not only supports regulatory compliance and audit readiness but also highly effective data management strategies. 
This ensures data quality and trustworthiness throughout its lifecycle, which is foundational for all data-driven business initiatives.

Incorporating Graph AI into financial crime operations, therefore, not only dramatically enhances detection and compliance capabilities but 
also fosters a truly proactive, comprehensive, and intelligent approach to risk management across the entire financial ecosystem. 
By leveraging the combined strengths of both technologies, financial institutions can navigate the complexities of modern financial 
ecosystems with significantly greater agility, confidence, and resilience, directly contributing to their long-term success and profitability.

This approach allows for more accurate risk predictions, more informed decision-making, and the ability to stress-test scenarios across 
interconnected entities, directly impacting the institution’s financial stability and resilience.

3. Sophisticated Risk Management – Preserving Capital and Enabling Strategic Decisions

4. Data Lineage and Governance: Ensuring Audit Readiness and Building Trust
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Figure 8: Enhanced Risk Assessment using Graph AI

Figure 9: Data Traceability using Graph Database

Graph AI can map complex relationships between 
entities and their counterparties, providing a clear 
view of direct and indirect exposures which helps in 
proactive management of risk.

Graph AI can help visualize the connections between 
entities, complex hierarchies, and ownership 
structures, providing a clearer picture of potential 
risks 

Counterparty Exposures Visualizing Complex Relationships

Auditability

Graph AI ensures full data traceability, creating a robust audit trail that streamlines regulatory 
reviews, reduces audit prep time, and mitigates compliance risk.

Impact Analysis

Graph AI quickly maps downstream impact of data changes or errors, enabling fast 
remediation, minimizing disruption, and ensuring reliable business intelligence.

Regulatory Reporting

Visualizing data flow ensures consistency and completeness, enabling accurate, timely 
regulatory reporting and reducing follow-up queries.
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The successful integration of graph databases and AI technologies, while offering significant advantages in combating financial crimes, 
requires strategic planning. Business leaders must navigate various critical factors to ensure a smooth transition and maximize return on 
investment. Ignoring these considerations can lead to stalled projects and suboptimal outcomes.

Financial institutions must proactively address key implementation considerations and embrace emerging trends to fully leverage Graph AI 
in combating sophisticated financial crimes. This strategic roadmap highlights critical areas and their practical implications:

Navigating Implementation Considerations for Graph AI Success: A Strategic Roadmap

Implementation 

Data Quality & Integration
Fragmented, inconsistent data 
from silos.

Inaccurate insights, high false 
positives, diminished ROI.

Robust governance, MDM, 
graph-specific ETL tools for 
unified view.

Talent & Skill Dev.
Shortage of specialized Graph 
AI and GNN expertise.

Project delays, reliance on costly 
external vendors.

Upskilling staff, cross-functional 
teams, academic partnerships.

Regulatory & Ethical
Transparency, fairness, privacy 
concerns ("black box" AI).

Fines, reputational damage, lack 
of trust in AI decisions.

Explainable AI (XAI), bias audits, 
clear governance, human 
oversight.

Infrastructure & Scalability
High computational demands, 
real-time data volumes.

Performance bottlenecks, high 
maintenance costs, limited 
growth.

Cloud solutions, scalable 
architectures, GPU investment 
for real-time.

Change Management & Buy-in
Resistance to new 
processes, lack of leadership 
understanding.

Stalled projects, low adoption, 
failure to realize ROI.

Executive sponsorship, pilot 
projects, comprehensive 
training.

Charting the Future 

Graph Neural Networks (GNNs)
Beyond traditional models, 
learn from network structure.

Earlier detection of complex 
fraud/AML, fewer false positives.

Leverage GNNs for identifying 
layered money laundering and 
intricate fraud rings.

Real-Time Monitoring
Delays in batch processing will 
lead to losses.

Instant fraud blocking, dynamic 
risk scoring.

Streaming platforms + real-time 
graph databases for "always-on" 
surveillance.

Federated Learning
Data privacy hinders cross-
institutional collaboration.

Enhanced collective 
intelligence, cross-institutional 
threat detection.

Collaborative AI model training 
without sharing sensitive data.

Integration with Generative AI
Complex data access; manual 
investigation summaries.

Intuitive natural language 
querying, automated SAR 
generation, scenario simulation.

Empower analysts, accelerate 
investigations, reduce manual 
effort.

The future of financial crime detection unequivocally lies in embracing these advanced technologies. By adopting and constantly evolving 
their Graph AI solutions, financial institutions can not only stay significantly ahead of evolving threats but also ensure robust security, 
maintain stringent compliance, and foster greater trust in an increasingly interconnected and complex global financial landscape. This 
strategic foresight will be a key differentiator in the competitive financial services market in the months and years ahead.

Table 2: Graph Database Implications & Benefits

Key Area Current Business 
Challenges

Practical Implication/
Benefit

Solution/Future Outlook
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Graph AI offers not just an incremental improvement, but a truly transformative approach, enabling financial institutions to uncover complex 
patterns, hidden relationships, and subtle anomalies that were previously invisible. For business leaders, this paradigm shift towards 
“connected intelligence” is not an option but an imperative for sustainable growth, enhanced profitability, and maintaining customer and 
regulatory trust.

At Infosys Consulting, we recognize this critical juncture and are positioned at the forefront of this profound transformation. We are 
committed to empowering financial institutions with end-to-end solutions that harness the unparalleled power of Graph AI to combat 
financial crime effectively and comprehensively. Our holistic approach encompasses every critical stage of adoption and implementation, 
designed to deliver measurable business value:

Strategic Advisory:

We provide expert, tailored guidance to help institutions meticulously assess their current capabilities, identify 
critical gaps, and develop a clear, actionable roadmap for seamlessly integrating Graph AI into their existing 
operational frameworks and strategic objectives ensuring maximum ROI on your Graph AI investment.

Technology Implementation:

Leveraging our deep expertise and strategic partnerships with leading technology providers in both graph 
database platforms and AI/ML solutions, we assist in the robust deployment of scalable, secure, and high-
performance Graph AI platforms. These platforms are meticulously tailored to meet specific organizational 
needs, unique data landscapes, and evolving compliance requirements of each client, ensuring optimal 
performance and future scalability.

Data Integration and Management:

Our services are designed to ensure a seamless and efficient integration of disparate data sources. We focus 
on data quality, lineage, and governance to build a trustworthy data foundation, thereby improving the 
reliability of business intelligence and compliance efforts.

Compliance and Risk Management:

We provide specialized expertise to help institutions navigate the complex and ever-changing regulatory 
landscape. Our solutions are designed to ensure that AI-driven solutions adhere rigorously to all compliance 
requirements and ethical standards, providing the necessary transparency, auditability, and fairness crucial for 
regulatory scrutiny and public trust. This translates into reduced regulatory risk, lower compliance costs, and 
enhanced corporate governance.

Training and Enablement:

Beyond technology, we focus on empowering teams. We provide comprehensive training and knowledge 
transfer to equip analysts, data scientists, and compliance officers with the skills necessary to effectively 
leverage Graph AI tools and interpret their insights, building internal expertise and self-sufficiency. This builds 
a more agile and skilled workforce, reducing reliance on external support in the long term.

Embracing Connected Intelligence Is Imperative for Future Growth
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 Use Case Identification -Pinpoint high-impact 
fraud/AML areas
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Graph AI investments

 Data Readiness Assessment - Evaluate data 
quality, integration needs

 Roadmap Development - Craft clear, 
actionable implementation plan.

 Solution Architecture - Define scalable Graph AI 
blueprints

 Graph Data Modeling - Design nodes, edges for 
rich insights

 Ethical AI & Compliance by Design - Embed 
transparency, fairness, audibility

 Data Integration Strategy - Plan unified view 
from disparate sources

 Pilot Program Design - Create proofs-of-concept 
for early wins

 Platform Implementation - Deploy secure,
high-performance Graph AI

 AI Model Deployment - Operationalize GNNs for 
real-time detection

 Talent Upskilling - Empower teams to leverage 
Graph AI tools

 Change Management & Adoption - Facilitate 
seamless organizational transition

 Continuous Monitoring & Optimization -
Ensure ongoing performance and relevance

Figure 10: Infosys Consulting offering framework for Graph-AI Adoption in Financial services

By wholeheartedly embracing connected intelligence through Graph AI, financial institutions can achieve far more than just enhanced 
capabilities in detecting and preventing financial crimes. They can also significantly drive operational efficiency by automating tedious 
manual processes, reduce false positives in alert generation, and build deeper, more resilient trust with stakeholders – including customers, 
regulators, and investors. Infosys Consulting is steadfastly committed to partnering with organizations on this transformative journey, 
delivering innovative, future-proof solutions that pave the way for a more secure, intelligent, and resilient financial ecosystem in the face of 
evolving global threats, ultimately securing your institution’s market leadership and long-term prosperity.
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