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Abstract

Milk is one of the most important goods in the food chain in the household basket. Milk quality is a
critical factor in ensuring consumer health and enhancing the performance of the dairy industry. In this
study, the CatBoost algorithm was employed as a machine learning model to classify milk quality into
three categories: “High,” “Medium,” and “Low.” To improve the model’s performance, hyperparameter
tuning was performed using a genetic algorithm, which significantly increased the prediction accuracy.
Furthermore, SHAP was utilized to enhance model interpretability, and its analysis revealed that the “Fat”
feature is the most influential factor affecting the model’s output. The model achieved excellent
performance with average evaluation metrics as follows: Precision of +,%A%Y Recall of +,%4Ye FY-Score
of +,3AA and Accuracy of +,4%+7, These results indicate the high accuracy and reliability of the
proposed approach, suggesting that it can serve as a fast, cost-effective, and dependable tool for
improving quality control processes in the dairy industry.
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