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ABSTRACT

In this study, the usage of advanced IT systems such as Al, machine learning,
blockchain and others is studied in the field of detection of health insurance fraud.
Results indicate that Al driven fraud detection model improves fraud detection accuracy
by a large margin, but decreases their false positives and financial losses. This
integration of blockchain has encryption guaranteeing the safety of the data and that of
claims processing. The findings imply that Al and blockchain complemented one

another to make better fraud prevention in the health insurance sector.
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l. Introduction

Health insurance fraud is one of the fastest expanding crime offences, resulting into
huge financial losses and wastage of medical care systems. Flooding with machine learning
may be necessary for some functions of fraud detection, but imposing heavy load will lead to a
false sense of understanding on the algorithm. It is in the context of application of Al, ML, and
Blockchain in detecting fraudulent claims, that this research is conducted. Using predictive
analytics and security data processing, these technologies deliver increased fraud alert accuracy
and prevent financial losses and guarantee the trustworthiness of the transactions of the health

insurance.

II.LITERATURE REVIEW

2.1 Healthcare Insurance Fund

Due to serious financial losses and jeopardizing patient care, healthcare fraud has
become the biggest element of concern. Fraud detection methods are typically based on rules
and hard to be re-active to new forms of fraud. Since this problem persists, more advanced
detection methods are required. Anomaly detection and classification-based ML and Al driven
approach can provide more accuracy for the detection of fraudulent claims.

As stated by studies, supervised learning model including decision trees and neural
networks may have higher fraud detection rates that examine historical data and look for
exceptions [1]. In addition, we have used deep learning models like Convolutional Neural
Networks (CNNs) and Recurrent Neural Networks (RNNSs) to further enhance the detection
accuracy by looking into the temporal patterns present in procedures as shown in [2].

It has also been explored that blockchain technology been used to increase fraud
prevention by securing electronic health record and ensuring transparency on healthcare
transactions [3]. Nevertheless, these steps significantly improve the overall consistency,
accuracy, and reliability of health care data, but fraud remains challenging because fraudulent
schemes can be so sophisticated, health care data can be so complex, and confidentiality issues
remain relevant.

2.2 Advanced IT Systems

Advanced IT systems have caused the ability to detect and prevent fraud in healthcare

to improve significantly. As fraudulent consumers have emerged, predictive modeling along

with natural language processing (NLP) along with data analytics has become effective tools to

https://iaeme.com/Home/journal/lJCET editor@iaeme.com



Health Insurance Fraud Detection: The Role of Advanced it Systems in Preventing and Identifying Fraud

identify them. Along with NLP, predictive modeling allows insurers to predict future fraud
cases based on accessible patterns of previous claims [4].

Additionally, as unsupervised learning techniques, like clustering and autoencoders, can
detect anomalies without preconceived wire fraud patterns, they are able to handle new wire
fraud strategies better [5]. Anomaly detection has also been integrated with association rule
mining to discover hidden fraud pattern in large healthcare datasets and achieve great success
in fraud detection accuracy [6].

Case studies that show the 92% accuracy and great reductions in false positives [7] have
demonstrated that these technological advancements bring significant financial savings and
improve in fraud detection rates. Although there are challenges such as privacy of data, the
biases within algorithms, as well as real time solutions for fraud detection, but none the less, it
is still an area that has not been explored.

2.3 Future Directions

While Al and ML have proven to be very promising in fraud detection space, there are
some pitfalls need to be addressed to make this successfully deployed. The key challenge is that
fraud detection models will need to be explainable Al (XAI) for an increased transparency and
interpretability of the models. Trust among stakeholders is critical to ensure that Al driven
system is not biased and can justify its reason for claim flag, [8].

Secondly, federated learning has been envisaged as a remedy to data privacy conflict
imposed by collaborative model training while avoiding disclosing individual’s sensitive data
[9]. Finally, there has been a body of work identifying the application of deep learning
techniques to analyze behavioral relationship between patients’ multiple visits as an emerging
area of research for improving the accuracy of fraud detection [10].

Future research on healthcare insurance fraud shall be on refining ML models,
addressing the ethical concerns, and combining interdisciplinary approaches to fight off the

whole sick world of healthcare insurance fraud.

I11.RESULTS

3.1 Advanced IT Systems
However, the implementation of advanced IT systems such as machine learning (ML),
deep learning (DL) and blockchain has definitely increased the accuracy and speed of health

insurance fraud detection process. Traditional fraud detection methods based on rule-based
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systems have been found not to be effective in the adaptation of fraud patterns emerging on
time. On the other hand, ML algorithms such as decision trees, random forests and neural
networks have been able to achieve much higher fraud detection rates than other methods with
high precision in identifying outliers in large healthcare data sets. It has been shown that
supervised learning models, artificial neural networks (ANN) and logistic regression, yield
fraud detection accuracies of more than 90%, which is to say, they considerably cut down on
the number of false positives compared to traditional methods.

Techniques of anomaly detection, including use of the unsupervised learning models
such as Isolation Forest (IF) and Clustering Based Local Outlier Factor (CBLOF) have further
improved fraud detection capabilities. These are models that analyze healthcare claims using
no labelled data and are thus well suited for learning previously unexpected patterns of fraud.
In addition, including artificial intelligence-based anomaly detection systems with blockchain
technology helps form a secure and transparent method of processing health insurance claims
without concerns about data tampering embedded in the fraud detection mechanisms.

The performance of different ML models for fraud detection was compared and
ensemble learning methods like XGBoost, random forests performed better than traditional
classifiers in terms of balance of accuracy, recall as well as precision in fraud detection. Table
1 shows a performance comparison between different ML models applying on the data related

to health insurance fraud detection with the help of the key metrics used for evaluation.

Table 1: Performance Comparison [1][2][6][9]

Model Accuracy (%) | Precision (%) | Recall (%) | F1 Score (%)
Random Forest 98.21 98.08 100 99.03
Logistic Regression 80.36 97.62 80.39 88.17
Artificial Neural Network (ANN) | 94.64 98.00 96.08 97.03
Isolation Forest (Unsupervised) 98.76 — — —

XGBoost 99.10 99.05 98.98 99.02
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The proposed studies show that ensemble models such as XGBoost and Deep learning-
based approaches such as ANN are superior to the traditional methods in identifying the
fraudulent health insurance claims. One key point is that the deep learning technique such as
Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN) has been applied
to sequential claim data and to claim medical image data for improved fraud detection accuracy.
3.2 Impact

Having Al driven fraud detection systems integrated has saved the cost for insurance
companies and healthcare providers. This kind of fraud detection framework has been proven
to reduce fraudulent claims between 87% and 92% and to improve detection accuracy by that
much.

Predictive modelling techniques, like regression analysis and anomaly detection, have
also been used to predict potential fraud cases in order for insurers to come up with proactive
fraud prevention strategies. Likewise, blockchain based fraud detection mechanisms have also
helped in securing data and to maintain the integrity of insurance transactions. With blockchain
technology, medical claims are provided with an immutable ledger that helps to prevent
fraudulent activities to claim records.

In this section, Table 2 summarizes the savings in cost that Al and blockchain based

fraud detection method can lead to in the healthcare insurance industry.
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Table 2: Cost Savings [1][2]

Fraud Detection Method | Reduction in Fraudulent Claims (%) Cost Savings ($ Millions)
Traditional System 35 500

Machine Learning 87 1,200

Deep Learning 92 1,500

Blockchain 95 1,800

Cost Savings Methods

Blockchain 1,800
95

Deep Learning 1,500

92

1,200

|

Machine Learning 37

Traditional System 35 500

l

o
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Integrating Al with blockchain leads to the most reduction of fraudulent claims and the
greatest cost saving, the findings show. Furthermore, in unstructured medical data such as
clinical notes, physician reports, rule based systems are not able to effectively analyze,
however, predictive analytics and NLP based fraud detection have been used to detect
fraudulent activities.

In support of this, the results show that advanced IT systems such as for Al, ML, deep
learning, and blockchain have solved for health insurance fraud detection by providing higher
accuracy, fewer false positives, and lower financial losses. Large healthcare datasets can be
detected using more sophisticated fraud patterns through Ensemble models, CNNs and RNNs.

Furthermore, in terms of fraud prevention, integration of blockchain technology

guarantees that the transactions will be secured, transparent, and tamper proof. The future

https://iaeme.com/Home/journal/lJCET editor@iaeme.com



Health Insurance Fraud Detection: The Role of Advanced it Systems in Preventing and Identifying Fraud

research should investigate federated learning and live time Al driven fraud detection system
to improve the adaptability of fraud detection under dynamic environment of the insurance

world.

IV.CONCLUSION

The results of the study confirm that Al backed fraud detection framework and
blockchain can make a huge difference in accuracy, security, and efficiency of health insurance
fraud prevention. Traditional approaches to claim fraud are outperformed by machine learning
and deep learning methods, which help to reduce fraudulent claims and reduce the financial
losses. Transactions on blockchain are tamper proof and provides the property of transparency.
Further improvements in real time Al based fraud detection and on federated learning could
help further enhance fraud prevention in health insurance and strengthen in general the overall

system reliability and efficiency.
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