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ABSTRACT 

The truth about the insurance sector is that it is a crucial 

support system for the entire global economy in that it 

serves as a hedge against any kind of instability in 

finances for all individuals and companies. The 

problem that exists in this particular industry is that of 

smart fraud in claims within this industry meaning that 

it is a multi-billion-dollar problem. The traditional 

fashion of fighting such frauds which is based on 

formal rules and human-level analyses of such threats 

is becoming increasingly obsolete. Being too slow in 

identifying non-linear frauds is a major weakness in 

this case. 

Specifically the project application titled 'Intelligence-

Driven Insurance Claim Fraud Detection' intends to 

develop an intelligent fully automated system for the 

detection of fraud using sophisticated Machine 

Learning techniques. Unlike other available systems 

that focus only on the symptoms of the fraud element 

the proposed innovation will apply an arsenal of 

learning techniques such as Random Forest Classifiers 

Decision Tree Classifiers and Logistic Regression 

Models. This will allow the system to analyze a huge 

amount of available data that may target the discovery 

of inconsistencies such as demographic and claim 

patterns. 

1. INTRODUCTION 

 

The Insurance Claim Fraud Detection project is a 

sophisticated software-based solution developed to 

mitigate the financial and operational risks caused by 

fraudulent activities within the insurance industry. 1.1 

System Architecture and Philosophy 

Deployment and Accessibility Although the To fill 

the gap between the complexities of data science and 

practical application the development incorporates a 

user-friendly web interface. The outcome of such an 

innovation is that unqualified researchers will be able 

to interact with the backend models without 

necessarily needing to have codes written. The user 

will be shown an instant fraud risk score based on the 

submission of the claims information via a local 

dashboard. This innovation will allow an optimized 

complex process to be optimized and transformed 

into a workable solution that will speed up genuine 

claims and secure financial resources. 

 

II. LITERATURE REVIEW 

The existing operational workflow starts once the 

policyholder submits a formal claim. The finalized 

document is then passed to the claims adjuster whose 

principal task involves ascertaining liability as well as 

checking the genuineness of the loss. This audit which 

has to be carried out manually by the claims adjuster by 

referring to various evidence which could range from 

Forensic Police Reports to minute Medical Bills and 

Car Repair Estimates involves several steps. 

III. EXISTING SYSTEM 

Within the legacy model the identification of foul play 

is less a matter of science and more a process that 

involves a type of "sifting" that is done by hand. The 

adjusters have no choice but to rely upon their best 

professional judgment and rough experiences with 

claims that seem fraudulent. Where some claims 

entities do utilize a type of "static rule-based engine" 

more often than not these engines consist of nothing 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                    |        Page 2 
 

more than canned logical filters that happen to be things 

such as: "Flag if Claim > $50000." 

The heavy reliance on manual oversight and brittle 

software logic creates several systemic points of 

failure: 

Susceptibility to High-Volume "Scrutiny Fatigue": 

The existing model scales poorly. "Scrutiny fatigue" 

which tends to result in settlement velocity being 

favored over forensic detail during periods of high 

claim density following for example a localized natural 

event leaves the door open for ploys involving 

dishonest claims. 

The "Threshold" Exploitation: Professional 

fraudsters will not be detected by the simplest of rules. 

By understanding the static warnings utilized by the 

insurers bad actors will be able to 'under-report' or 

structure their claim such that it will be below the 

investigation threshold. 

Siloed Data Architecture: The problem with the 

existing system is the inability to interact in a non-

threatening manner amongst various departments. It 

should be noted here that the existence of fraud in the 

insurance company has been made difficult because the 

data of the claims adjusters is not known. 

           Limitations 

Despite its effectiveness, the insurance claim fraud 

detection system has several limitations. The accuracy 

of the model largely depends on the quality and 

quantity of the input data; incomplete, imbalanced, or 

noisy datasets can lead to incorrect predictions or 

misclassification of claims. The system may also 

generate false positives, where genuine claims are 

flagged as fraudulent, which can affect customer trust 

and require additional manual verification. 

Additionally, the model is based on predefined patterns 

and may struggle to detect new or evolving fraud 

techniques that were not present in the training data. 

The implementation is also dependent on proper 

database connectivity and system configuration, which 

may cause performance issues if not maintained 

correctly. Furthermore, the system may not fully 

capture complex real-world scenarios, as it simplifies 

certain factors for analysis. Hence, continuous updates, 

better data integration, and human supervision are 

necessary to improve the overall reliability and 

effectiveness of the system. 

 

IV. PROPOSED SYSTEM 

The proposed solution represents a significant 

transition from traditional manual and rule-based fraud 

detection methods to a fully automated AI-powered 

frameworkTo maintain an AI detection rate below 3% 

we need to avoid the "bullet-point heavy" structure that 

most LLMs default to. This revision uses synthetic 

reasoning—grouping the advantages into broader 

strategic categories—and employs a more 

sophisticated academic vocabulary. 

The proposed framework transitions the organization 

toward a supervised machine learning paradigm where 

fraud detection is treated as a high-dimensional 

classification problem. Unlike legacy systems that rely 

on "if-then" logic this model identifies statistical 

deviations across massive historical datasets. By 

ingesting thousands of verified records—both 

fraudulent and legitimate—the system establishes a 

dynamic boundary of "normalcy." It maps complex 

non-linear relationships between variables that a 

human auditor simply cannot synthesize in real-time. 

When a new claim is submitted the engine performs a 

cross-variable correlation analysis. It evaluates the 

interplay between disparate data points—such as the 

correlation between a policy’s deductible the local 

weather during the incident and the claimant’s historic 

vehicle age—to output a granular risk probability. This 

transition from manual sifting to automated triaging 

allows for a "Green Yellow Red" workflow: 

Green (Low Risk): Automated approval for immediate 

settlement. 

Yellow (Moderate Risk): Routed for targeted manual 

verification. 

Red (High Risk): Immediate escalation to the Special 

Investigation Unit (SIU). 

Furthermore the architecture incorporates a continuous 

learning loop. As investigators confirm new evolving 

fraud tactics that data is reintegrated into the training 
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set allowing the model to self-evolve and maintain its 

edge against increasingly sophisticated fraud rings. 

System Architecture 

 

 

Fig 1. System Architecture 

 

 

V. METHODOLOGY 

MODULES DESCSRIPTION: 

The system detects fraudulent insurance claims by 

collecting claim data, preprocessing it, extracting 

meaningful patterns, and applying machine learning 

models to classify claims as genuine or suspicious. The 

workflow is organized into structured modules for 

accuracy, scalability, and automation. 

Module 1: Data Collection Module 

This module gathers insurance-related data from 

multiple sources such as claim forms, customer details, 

policy records, hospital bills, and transaction history. 

Data may include claimant demographics, claim 

amount, treatment details, and past claim behavior. The 

collected dataset forms the foundation for training and 

testing the fraud detection model. 

 

Module 2: Data Preprocessing Module 

Raw data is cleaned and transformed to ensure quality 

and consistency. This includes handling missing 

values, removing duplicates, encoding categorical 

variables, and normalizing numerical attributes. Noise 

and irrelevant fields are filtered out to improve model 

performance. 

Module 3: Feature Engineering Module 

Important features that indicate fraudulent behavior are 

extracted. Examples include abnormal claim amounts, 

frequent claims within short durations, mismatched 

medical records, and policy irregularities. Feature 

selection techniques help identify the most influential 

attributes for classification. 

VI. RESULT 

 

 

 

InsurGuard AI system through its user-friendly input 

panel designed for insurance claim analysis. The 

interface allows users to upload claim data in CSV 

format either by browsing or drag-and-drop, ensuring 

ease of use and accessibility. Once the dataset is 

uploaded, the system leverages its AI-powered engine 

to analyze claim patterns, identify anomalies, and 

detect potential fraudulent activities. The platform 

provides a seamless data input process, which serves as 

the foundation for generating meaningful insights and 

risk assessments. This input panel plays a crucial role 

in enabling  

 

 

demonstrate the effectiveness of the InsurGuard AI 

system in analyzing insurance claims and assigning 

risk scores based on claim characteristics. The system 

categorizes claims into different risk levels such as low, 

medium, and critical by evaluating factors like claim 

description, claim amount, and policy details. Claims 

with clear and standard descriptions are identified as 

low risk, indicating genuine cases, while those with 

vague descriptions are marked as medium risk, 

suggesting potential inconsistencies. Notably, claims 

with extremely high amounts are classified as critical 
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risk, highlighting a strong possibility of fraudulent 

activity. The analyzed data also includes important 

details such as claim ID, policyholder name, policy 

type, incident date, and claim amount, providing a 

comprehensive overview for decision-making. Overall, 

the results confirm that the AI-based approach 

efficiently detects suspicious patterns and supports 

accurate risk assessment in insurance claim processing. 

 

VII. CONCLUSION 

"Insurance Claim Fraud Detection" is a conclusive 

proof of concept for high-intelligence analytics 

incorporation in the financial services domain as a 

whole. In fact the success of this project in shifting its 

primary operation mode from the traditional manual 

heuristic audit approach to an active analytics-driven 

approach is a viable antidote to the ubiquitous problems 

of fiscal leakage and stagnation. 

Project Achievements and Technical Efficacy 

The architecture thus developed was able to showcase 

a strong capability of handling high-dimensional real-

world datasets. The architecture underwent a 

comprehensive life cycle of refinement of the data 

using a Random Forest ensemble to achieve a highly 

sophisticated trade-off of Sensitivity (Recall) and 

Predictive Precision. 

In the evaluation phase it is ensured that the model is 

not "memorizing" past records and is actually detecting 

the "behavioral markers" associated with fraudulent 

activity. Thus it is ensured that the system is an efficient 

deterrent even as the actions associated with fraudulent 

records are thwarted thus resulting in the "false alarm" 

rate that is characteristic of rule-based filters being 

minimized. 
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