
 

 

 

 

 

 

 

UNDERGRADUATE THESIS 
 
 

PREDICTION OF BRONCHITIS DISEASE 
INDICATIONS USING CATBOOST ALGORITHM 
AND SHAPLEY ADDITIVE EXPLANATIONS 
WITH A RULE-BASED SYSTEM FOR DRUG 
RECOMMENDATIONS 

 

COVER PAGE 
 

 

LUKMAN HAKIM 

NPM 21081010118 
 

 
 

 

THESIS ADVISORS 
Yisti Vita Via, S.ST., M.Kom. 
Eva Yulia Puspaningrum, S.Kom., M.Kom. 
 
 
 
 
MINISTRY OF HIGHER EDUCATION, SCIENCE, AND TECHNOLOGY 
UNIVERSITAS PEMBANGUNAN NASIONAL VETERAN JAWA TIMUR 
FACULTY OF COMPUTER SCIENCE 
INFORMATICS STUDY PROGRAM 
SURABAYA 
2026 



 
 
 



3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

 

Stude~nt Name~ / NPM: Lukman Hakim/21081010118 

The~sis Title~: Pre~diction of Bronchitis Dise~ase~ Indications Using 

Catboost Algorithm And Shaple~y Additive~ 

E~xplainations With A Rule~-Base~d Syste~m For 

Drug Re~come~ndations 

Supe~rvisor: 1. Yisti Vita Via, S.ST., M.Kom 

 2. E~va Yulia Puspaningrum, S.Kom., M.Kom. 

 

 

Bronchitis is one~ of the~ most common re~spiratory dise~ase~s that re~quire~s accurate~ and time~ly 

me~dical tre~atme~nt. Howe~ve~r, the~ proce~ss of diagnosis and me~dication re~comme~ndation ofte~n 

re~lie~s he~avily on manual analysis by me~dical pe~rsonne~l. The~re~fore~, this study aims to 

de~ve~lop a pre~dictive~ mode~l for bronchitis indications using the~ CatBoost algorithm and 

imple~me~nt a rule~-base~d drug re~comme~ndation syste~m to support me~dical de~cision-making.  

 

The~ re~se~arch me~thodology follows the~ stage~s of machine~ le~arning imple~me~ntation, including 

data colle~ction from patie~nt symptoms at Apote~k RH Farma Surabaya January 2025 pe~riod 
until April 2025, data pre~proce~ssing, fe~ature~ e~ngine~e~ring, labe~ling, hype~rparame~te~r tuning, 

and mode~l e~valuation using Accuracy, Pre~cision, Re~call, and F1-Score~ me~trics. The~ mode~l 

was te~ste~d using thre~e~ training-to-te~sting data ratios (60:40, 70:30, and 80:20).  

 

The~ re~sults show that the~ mode~l with a 80:20 ratio achie~ve~d the~ be~st pe~rformance~, with 

Accuracy 83%, Pre~cision 75%, Re~call 84%, dan F1-Score~ 79%. The~ SHAP (Shaple~y Additive~ 

E~xplanations) analysis re~ve~ale~d that symptoms such as coughing pe~riod and whe~e~zing 

contribute~d the~ most to bronchitis pre~diction. Furthe~rmore~, the~ rule~-base~d re~comme~ndation 

syste~m succe~ssfully mappe~d patie~nt symptoms to re~le~vant Ove~r-the~-Counte~r (OTC) drug lists 

and provide~d consultation sugge~stions whe~n bronchitis indications we~re~ de~te~cte~d. Base~d on 

the~se~ findings, the~ inte~gration of the~ CatBoost pre~diction mode~l and rule~-base~d syste~m 
prove~d e~ffe~ctive~ in improving diagnostic accuracy and the~ re~le~vance~ of drug 

re~comme~ndations. 

 

Keywords: Machine~ Le~arning, CatBoost, SHAP, Bronchitis, Re~comme~ndation Syste~m, 

Rule~-Base~d Syste~m 
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