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ABSTRACT

Student Name / NPM: Lukman Hakim/21081010118

Thesis Title: Prediction of Bronchitis Disease Indications Using
Catboost Algorithm And Shapley Additive
Explainations With A Rule-Based System For
Drug Recomendations

Supervisor: 1. Yisti Vita Via, S.ST., M.Kom
2. Ewva Yulia Puspaningrum, S.Kom., M.Kom.

Bronchitis is one of the most common respiratory diseases that requires accurate and timely
medical treatment. However, the process of diagnosis and medication recommendation often
relies heavily on manual analysis by medical personnel. Therefore, this study aims to
develop a predictive model for bronchitis indications using the CatBoost algorithm and
implement a rule-based drug recommendation syste m to support medical decision-making.

The research methodology follows the stages of machine learning imple mentation, including
data collection from patient symptoms at Apotek RH Farma Surabaya January 2025 period
until April 2025, data preprocessing, feature engineering, labeling, hyperparameter tuning,
and model evaluation using Accuracy, Precision, Recall, and F1-Score metrics. The model
was tested using three training-to-testing data ratios (60:40, 70:30, and 80:20).

The results show that the model with a 80:20 ratio achieved the best performance, with
Accuracy 83%, Precision 75%, Recall 84%, dan F1-Score 79%. The SHAP (Shapley Additive
Explanations) analysis revealed that symptoms such as coughing period and wheezing
contributed the most to bronchitis prediction. Furthermore, the rule-based recommendation
system successfully mapped patient symptoms to rele vant Over-the-Counter (OTC) drug lists
and provided consultation suggestions when bronchitis indications were detected. Based on
these findings, the integration of the CatBoost prediction model and rule-based system
proved effective in improving diagnostic accuracy and the relevance of drug
recommendations.

Keywords: Machine Learning, CatBoost, SHAP, Bronchitis, Recommendation System,
Rule-Based System
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