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ABSTRAK 

 

Nama Mahasiswa / NPM : Muhammad Iqbal Al Afgany / 21081010330 

Judul Skripsi :  Seleksi Fitur dan Optimasi Hyperparameter 

Pada Model Catboost Menggunakan Particle 

Swarm Optimization Untuk Klasifikasi 

Tingkat Hipertensi 

Dosen Pembimbing : 1. Dr. RR Ani Dijah Rahajoe, ST, M.Cs  

2. Henni Endah Wahanani, ST, M.Kom 

 

Penelitian ini bertujuan mengimplementasikan Particle Swarm Optimization 

(PSO) sebagai metode seleksi fitur dan optimasi hyperparameter pada model 

CatBoost untuk meningkatkan akurasi klasifikasi tingkat hipertensi, serta 

mengetahui pengaruh penggunaan PSO terhadap peningkatan kinerja model. 

Dataset penelitian terdiri dari data primer sebanyak 191 data dari Puskesmas 

Kepatihan Gresik dan data sekunder sebanyak 12.500 data dari Kaggle yang 

digabungkan menjadi 12.691 data dengan 11 fitur. Pembagian data dilakukan 

dengan rasio 80:10:10 untuk training, validation, dan testing. Eksperimen 

dilakukan dengan menguji 81 skenario kombinasi parameter PSO yang 

mencakup n_particles (30, 40, 50), w (0.4, 0.73, 0.9), c1 (0.2, 0.5, 1.49), dan c2 

(1, 1.49, 1.6) untuk mengoptimalkan hyperparameter CatBoost seperti depth, 

learning_rate, dan l2_leaf_reg. Model dievaluasi menggunakan metrik accuracy, 

precision, recall, dan F1-score. Hasil pengujian menunjukkan bahwa model 

CatBoost-PSO memberikan peningkatan signifikan dengan akurasi berkisar 

95,59%-96,30% (rata-rata 95,92%) dibandingkan model baseline yang hanya 

mencapai 94%. Konfigurasi optimal diperoleh pada n_particles = 40, c1 = 0.5, 

c2 = 1, w = 0.4 dengan akurasi tertinggi 96,30%, dimana PSO berhasil mereduksi 

fitur dari 11 menjadi 3 fitur utama (Jenis Kelamin, Sistolik, Diastolik) dengan 

hyperparameter optimal depth = 6, learning_rate = 0.064, dan l2_leaf_reg = 1. 

Parameter n_particles menunjukkan pengaruh paling signifikan terhadap 

performa dengan efisiensi komputasi terbaik pada n_particles = 30 (1576,87 

detik), sedangkan parameter c2 menunjukkan konsistensi akurasi pada berbagai 

nilai meskipun waktu komputasi bervariasi. 

 

Kata Kunci Hipertensi, CatBoost, Particle Swarm Optimization, Seleksi 

Fitur, Optimasi Hyperparameter, Klasifikasi Multi-class
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ABSTRACT 

 

Nama Mahasiswa / NPM : Muhammad Iqbal Al Afgany / 21081010330 

Judul Skripsi : Feature Selection and Hyperparameter 

Optimization in CatBoost Model Using 

Particle Swarm Optimization for Hypertension 

Level Classification 

Dosen Pembimbing : 1. Dr. RR Ani Dijah Rahajoe, ST, M.Cs  

2. Henni Endah Wahanani, ST, M.Kom 

 

This study aims to implement Particle Swarm Optimization (PSO) as a 

feature selection and hyperparameter optimization method for the CatBoost 

model to enhance hypertension classification accuracy and determine the 

effect of PSO implementation on model performance improvement. The 

research dataset consists of primary data comprising 191 records from 

Puskesmas Kepatihan Gresik and secondary data comprising 12,500 records 

from Kaggle, combined into 12,691 records with 11 features. Data splitting 

was performed with an 80:10:10 ratio for training, validation, and testing. 

Experiments were conducted by testing 81 scenario combinations of PSO 

parameters including n_particles (30, 40, 50), w (0.4, 0.73, 0.9), c1 (0.2, 0.5, 

1.49), and c2 (1, 1.49, 1.6) to optimize CatBoost hyperparameters such as 

depth, learning_rate, and l2_leaf_reg. The model was evaluated using 

accuracy, precision, recall, and F1-score metrics. The test results showed that 

the CatBoost-PSO model provided significant improvement with accuracy 

ranging from 95.59%-96.30% (average 95.92%) compared to the baseline 

model which only achieved 94%. Optimal configuration was obtained at 

n_particles = 40, c1 = 0.5, c2 = 1, w = 0.4 with the highest accuracy of 

96.30%, where PSO successfully reduced features from 11 to 3 main features 

(Gender, Systolic, Diastolic) with optimal hyperparameters depth = 6, 

learning_rate = 0.064, and l2_leaf_reg = 1. The n_particles parameter 

showed the most significant influence on performance with the best 

computational efficiency at n_particles = 30 (1576.87 seconds), while the c2 

parameter demonstrated accuracy consistency across various values despite 

computational time variations. 

 

Kata Kunci : Hypertension, CatBoost, Particle Swarm Optimization, 

Feature Selection, Hyperparameter Optimization, Multi-class Classification 
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