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ABSTRAK

Industri telekomunikasi memiliki tingkat persaingan tinggi, sehingga me-
mahami perilaku pelanggan menjadi kunci dalam mengurangi customer churn,
yaitu kondisi ketika pelanggan berhenti berlangganan. Penelitian ini bertujuan un-
tuk mengidentifikasi fitur-fitur yang berpengaruh terhadap churn serta membangun
model prediksi menggunakan dua algoritma pembelajaran mesin, yaitu XGBoost
dan Random Forest. Dataset yang digunakan berasal dari Telco Customer Churn
(Kaggle) dengan total 7.043 data pelanggan. Proses penelitian mencakup prepro-
cessing data, seleksi fitur menggunakan Sequential Feature Selection (SFS), dan
interpretasi model menggunakan SHAP (Shapley Additive Explanations) untuk

menjelaskan kontribusi setiap fitur terhadap prediksi churn.

Hasil penelitian menunjukkan bahwa fitur Contract, Tenure, dan Month-
lyCharges menjadi faktor paling berpengaruh terhadap churn. Metode SFS mening-
katkan performa model, di mana Random Forest mencapai akurasi 0.7915, se-
dangkan XGBoost memperoleh akurasi 0.7863. Analisis SHAP memperkuat hasil
tersebut dengan menunjukkan bahwa pelanggan dengan kontrak jangka panjang
dan masa langganan lama memiliki kecenderungan churn lebih rendah. Kombinasi
metode SFS dan SHAP tidak hanya meningkatkan akurasi model, tetapi juga mem-
berikan interpretasi yang lebih mendalam terhadap faktor-faktor penentu churn

pelanggan.

Kata Kunci: Customer Churn, XGBoost, Random Forest, Sequential Feature Se-

lection (SFS), SHAP



ABSTRACT

The telecommunications industry faces intense competition, making it crucial to
understand customer behavior in order to reduce customer churn a condition where
customers discontinue their subscriptions. This study aims to identify the most in-
fluential features affecting churn and to build a predictive model using two machine
learning algorithms: XGBoost and Random Forest. The dataset used in this research
is the Telco Customer Churn dataset from Kaggle, consisting of 7,043 customer
records. The research process includes data preprocessing, feature selection using
Sequential Feature Selection (SFS), and model interpretation with SHAP (Shapley
Additive Explanations) to explain the contribution of each feature to churn predic-

tion.

The results show that the features Contract, Tenure, and MonthlyCharges are the
most influential factors in predicting churn. The application of SFS improved the
model performance, with Random Forest achieving an accuracy of 0.7915, while
XGBoost obtained 0.7863. The SHAP analysis reinforced these findings by reveal-
ing that customers with long-term contracts and longer subscription periods tend to
have a lower likelihood of churn. The combination of SFS and SHAP not only en-
hances model accuracy but also provides deeper interpretability regarding the key

factors influencing customer churn.

Keywords: Customer Churn, XGBoost, Random Forest, Sequential Feature Selec-

tion, SHAP.
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