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ABSTRACT 

 

Student Name / NPM: Raihan Ramadhan/22081010151 

Thesis Title: Application of the CatBoost Algorithm with 

Optuna Optimization for Classifying the Etiology 

of Acute Fever Using SMOTE-NC as a Data Class 

Balancer 

Supervisor: 1. Yisti Vita Via, S.ST., M.Kom. 

 2. Ardhon Rakhmadi, S.Tr.T., M.Kom. 

 

This research addresses class imbalance and symptomatic overlap in the multiclass 

classification of acute fever etiology by integrating CatBoost and SMOTE-NC with 

hyperparameter optimization via Optuna, implemented as a mobile-based decision 

support system. The secondary dataset, derived from the AFIRE Study (2013–

2016), yielded 801 clean samples across four target classes: Dengue, Rickettsia 

spp., Other bacterial, and Other viral. Using Stratified 5-Fold Cross Validation, the 

optimal CatBoost+SMOTE-NC+Optuna model achieved an average accuracy of 

74.16%, Macro Recall of 64.74%, and Macro F1-Score of 64.08%, with the 

strongest performance on Dengue (F1=0.87) and more moderate results for the 

minority Rickettsia spp. class (F1=0.51). SMOTE-NC significantly improved 

Macro Recall without a statistically significant loss in Accuracy. Statistical testing 

confirmed CatBoost significantly outperformed XGBoost across all metrics 

(p<0.05), while showing comparable performance to Random Forest (p>0.05); 

CatBoost was ultimately selected for its architectural efficiency and inference time 

of just 0.024 ms. A Brier Score-based calibration analysis further confirmed the 

reliability of the predicted probabilities. The final model was deployed in a client-

server architecture (FastAPI backend, Flutter frontend) and successfully passed 

black-box testing. 

Keywords: CatBoost, SMOTE-NC, Acute Fever, Multiclass Classification, 

Mobile Application, FastAPI, Flutter 
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