International Journal of Advanced Multidisciplinary Research and Educational Development

Volume 2, Issue 1 | January - February 2026 | www.ijamred.com

ISSN: 3107-6513

Al-Based Fraud Detection in Insurance Claim in India

Mrs Deepa V!, Ms Pushpa B?

! Assistant Professor, Department of Computer Science, Sri Ramakrishna College of Arts & Science, Coimbatore.
2111 B Com CA, Sri Ramakrishna College of Arts & Science, Coimbatore.

Abstract

The Indian insurance sector faces rising fraud, causing financial losses and delayed claim settlements. Traditional
detection methods, relying on fixed rules and manual checks, struggle with complex claim data. This research
explores Al's potential in detecting insurance fraud, using machine learning and graph-based models to analyze
data, spot anomalies, and uncover hidden connections. An Al-driven framework is proposed to enable early
detection, improve accuracy, and reduce false rejections. Al-powered fraud detection can boost industry

efficiency, transparency, and trust.
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INTRODUTION
The insurance industry provides vital financial
protection against unforeseen risks, but its

effectiveness is undermined by insurance fraud. This
occurs when policyholders, claimants, or insurers
intentionally misrepresent information to gain unfair
financial benefits, leading to significant losses for
insurers and increased premiums for honest
policyholders. Insurance fraud includes activities like
false or inflated claims, premium diversion, asset
misuse, and workers' compensation fraud. Internal
fraud within insurance organizations, such as
unjustified claim rejections and record manipulation,
also damages the system. As insurance transactions
grow more complex and voluminous, traditional
fraud detection methods are becoming inadequate.
This highlights the need for advanced analytical and
technological solutions to ensure a transparent and
reliable insurance system.The financial sector has
leveraged Artificial Intelligence (Al) to enhance data
analysis and decision-making capabilities. Al
facilitates various functions, including performance
assessment, predictive modelling, forecasting, real-
time calculations, customer service, and data access.
Through rapid and precise processing of financial
data, Al enables organizations to detect patterns,
trends, and risks that traditional approaches might
overlook.Al encompasses various technologies that
enable financial institutions to develop a richer
understanding of market trends and customer
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preferences. Through continuous learning from
digital interactions and transactions, Al enhances its
analytical capabilities, allowing financial service
providers to offer tailored experiences, streamline
operations, and interact with customers in a more
intuitive and human-centric manner, albeit at a
broader scale. The insurance industry's approach to
fraud detection has shifted with Artificial Intelligence
(AI), moving from manual investigations to real-time,
intelligent prevention systems. Leveraging advanced
analytics, machine learning, and automation, insurers
can now spot suspicious patterns early and take action
to prevent losses. This proactive strategy boosts
efficiency and accuracy in detecting fraud. Insurance
companies adopting Al-driven fraud detection
systems can cut losses from fraud, saving billions
annually. This also enables insurers to offer
competitive premiums to honest customers and settle
legitimate claims faster. Ultimately, Al boosts fraud
prevention, builds customer trust, and improves
operational efficiency in insurance.

REVIEW OF LITERATURE

e Benedek and Nagy (2023)! explored cost-
effective approaches to detecting automobile
insurance fraud, comparing traditional statistical
methods with Al-driven techniques. Reviewing
past studies, they found that while machine
learning boosts predictive accuracy, it doesn't
always lower operational costs compared to
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conventional econometric models. Their research
highlights the need to prioritize cost-effectiveness
over accuracy alone when building fraud
detection systems.

e Gangani (2024)> explored how Artificial
Intelligence transforms insurance fraud detection
and risk assessment. The research found that
traditional rule-based systems fall short against
complex financial fraud. It highlighted Al
techniques like machine learning, deep learning,
and Natural Language Processing as key to
analysing vast data, improving underwriting
accuracy, enhancing KYC processes, and
detecting fraud in real-time. The study also noted
challenges around data privacy, model
transparency, and ethics, underscoring the
importance of responsible Al implementation.

e Trivedi and Vagadiya (2025) examine the impact
of artificial intelligence (AI) on fraud detection
and prevention in India's insurance industry,
driven by advanced data analytics and machine
learning. They note Al's capability to process vast
claims data, detect anomalies, and improve
underwriting, risk management, and claims
handling. Their analysis covers implementation
hurdles and the prospective benefits of predictive
analytics and automation in boosting efficiency
and curbing fraudulent claims.

PROBLEM STATEMENT

The financial and insurance sectors face significant
hurdles in detecting fraud due to the rising volume,
complexity, and diversity of transactions.
Conventional detection systems rely on predefined
rules and thresholds, but they have limitations. They
struggle to keep up with evolving fraud tactics,
leading to false positives and increased costs. These
systems also falter with large, complex datasets,
hindering real-time detection. Their static nature
makes them vulnerable to sophisticated fraud. To
address these gaps, there's a need for advanced,
adaptive solutions that learn from data, improving
detection accuracy, scalability, and decision-making
efficiency.
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Al TECHNIQUES USED: GRAPH NEURAL
NETWORK

GNNs are pivotal in modern insurance fraud
detection, adept at handling complex, interconnected
data. In India's insurance industry, fraud often
involves coordinated efforts among various
stakeholders like policyholders, healthcare providers,
and service vendors. By modelling these entities as
nodes and their interactions as edges, GNNs uncover
hidden patterns, enhancing fraud detection
capabilities. GNNs go beyond traditional Al
approaches by analysing both individual claims and
network relationships. This enables the detection of
complex patterns, such as organised fraud and
unusual connections, which solo models often
overlook. Information sharing across nodes helps
assess risk, even for new claims with limited data.
GNNs are versatile, supporting both supervised and
semi-supervised learning, which suits Indian
insurance datasets with limited labelled fraud
examples. By integrating GNNs with anomaly
detection and classification models, detection
accuracy improves, false alerts drop, and claim
verification becomes more transparent and efficient.

PROPOSED MODEL

1. Data Collection: Gather insurance claim data from
policy databases, claimant profiles, and service
provider records.

2. Data Prep: Clean and standardize data, extracting
relevant features like claim frequency and policy
duration.

3. Balance Data: Handle class imbalance using
resampling and cost-sensitive learning to prioritize
fraud instances.

4. Hybrid Analysis: Combine statistical and deep
learning models to capture structured and hidden
patterns.

5. Model Training: Blend ensemble algorithms with
neural networks for robust prediction.

6. Risk Scoring: Assign a fraud risk score to each
claim, flagging suspicious ones.

7. Adaptive Learning: Monitor claim patterns and
update the model as needed.
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8. Explain and Review: Use interpretable Al to
highlight key factors, with human review for high-
risk cases.

9. Feedback Loop: Update the model with
investigation outcomes to improve accuracy over
time.

Proposed Al-Based Insurance Fraud Detection Model
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Fig 1.1 Proposed Model

FUTURE SCOPE

The future of Al-driven fraud detection in India's
insurance sector involves boosting prediction
accuracy and ensuring transparent decision-making.
Hybrid models blending machine learning, deep
learning, and graph-based techniques can uncover
complex connections. Real-time data from
telematics, IoT devices, and digital transactions can
enhance early detection and reduce false positives,
making systems more effective. Future systems can
leverage explainable Al (XAI) to provide clear
insights into flagged claims, boosting transparency
and regulatory compliance, especially in India's
insurance sector. Adaptive models that learn from
new patterns can also enhance resilience against
evolving fraud tactics, supporting trust and
compliance. Future advancements could explore
federated learning, enabling insurers to collaborate
securely and boost model performance while
protecting sensitive data. This, along with other
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innovations, can lead to faster claims, fairer
decisions, and a more robust fraud detection system
for India's insurance industry.

CONCLUSION

India's insurance sector faces a growing challenge:
increasingly sophisticated fraud that's rendering
traditional detection methods ineffective and pricey.
This study showcases Al as a game-changer, with
models that learn from data, spot complex patterns,
and adapt to new tactics. Graph-based analysis, for
instance, helps uncover organized fraud networks that
conventional methods often miss. Al-driven detection
can boost efficiency, transparency, and trust in the
industry. The model's focus on automation,
adaptability, and interpretability allows insurers to
make quicker, more accurate decisions. Despite
hurdles in data security and implementation, Al
integration in fraud detection yields substantial long-
term gains. Al adoption can ultimately curb fraud
losses, accelerate legitimate claims, and bolster the
Indian insurance system's credibility.
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