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Abstract: Medical insurance fraud poses a gigantic threat to healthcare systems globally with enormous
financial losses and discrediting legitimate claimants. Below is the implementation of a machine
learning model for medical insurance fraud detection with focus on addressing class imbalance using
Synthetic Minority Over-sampling Technique (SMOTE). The system suggested here is having multiple
modules like data gathering, preprocessing, feature extraction, model training, and real-time fraud
detection. Various machine learning algorithms like Decision Trees and XGBoost were compared on the
efficiency level to identify sophisticated patterns of fraud. The SMOTE technique was utilized to balance
the data, and there was significant improvement in model performance by generating synthetic samples
for the minority (fraud) class. The model was trained and validated on actual healthcare claim data, and
performance was measured in terms of accuracy, precision, recall, and Fl-score. Results indicate
improved detection rates and reduced false positives compared to traditional models. This
implementation is designed to help healthcare providers and payers minimize financial risk and improve
claims handling integrity using a clever, scalable, and comprehensible solution for fraud detection.
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