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Abstract:

This research aims to evaluate and compare the performance of machine learning models in predicting
the probability of insurance claim submissions within a six-month horizon. The study utilizes the 'Car Insurance
Claim Prediction' dataset from Kaggle, comprising 58,592 records and 7 key predictive variables. To identify the
most effective classification approach, four prominent algorithms—LightGBM, XGBoost, CatBoost, and Random
Forest—were implemented and benchmarked. The models were rigorously assessed based on four performance
metrics: Accuracy, F1-Score, Precision, and Recall. The experimental results indicate that LightGBM emerged as the
most optimal model for forecasting claim probabilities. It achieved superior performance with an Accuracy of
94.51%, an F1-Score of 94.24%, a Precision of 99.28%, and a Recall of 89.68%, outperforming the alternative
models. These findings provide a robust framework for insurers to enhance their decision-making processes and

optimize future operational strategies through high-precision risk assessment.
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