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INTISARI 

 

Industri telekomunikasi terus mengamati tingkat churn pelanggan karena 

pelanggan berdampak pada penurunan pendapatan dan efektivitas upaya retensi 

pelanggan. Dengan menggunakan algoritma machine learning berbasis data 

tabular, penelitian ini bertujuan untuk membangun model yang dapat memprediksi 

tingkat penurunan pelanggan.  

Dataset pelanggan telekomunikasi mencakup fitur dan pola pembayaran 

seperti tenure, TotalCharges, MonthlyCharges, jenis kontrak, layanan internet dan 

metode pembayaran, dengan pembagian data 80:20. Algoritma yang digunakan 

adalah Logistic Regression, Random Forest, Support Vector Machine (SVM), 

Gradient Boosting dan XGBoost. Analisis model didukung oleh analisis calibration 

curve, gain dan lift chart, serta ROC-AUC, accuracy, precision, dan recall. Features 

importance dan permutation importance digunakan untuk penyesuaian threshold 

dan analisis interpretabilitas.  

Hasil penelitian menunjukkan bahwa algoritma XGBoost menunjukkan 

kinerja terbaik dibandingkan algoritma lainnya dengan akurasi sebesar 80,27% dan 

ROC-AUC sebesar 0,8415. Gradient Boosting menempati posisi kedua dengan 

akurasi sebesar 80,13% dan ROC-AUC sebesar 0,8411. Random Forest dan SVM 

memiliki kinerja yang lebih rendah dibandingkan model Logistic Regression, yang 

memiliki recall tertinggi sebesar 78,07% dan ROC-AUC sebesar 0,8412. Hasil ini 

menunjukkan algoritma berbasis boosting lebih baik menemukan pola kompleks 

dalam data churn.  

Selain mengidentifikasi pelanggan yang berisiko berhenti berlangganan, 

teknik prediksi churn yang dihasilkan ini juga memberikan informasi mengenai 

faktor-faktor yang memengaruhi churn. Untuk meningkatkan retensi pelanggan di 

sektor telekomunikasi, model ini dapat digunakan sebagai landasan dalam 

pengambilan keputusan strategis. 

Kata kunci: churn pelanggan, machine learning, interpretabilitas model, 

threshold, retensi pelanggan
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ABSTRACT 

 

The telecommunications industry continues to monitor customer churn 

rates, as churn impacts revenue and the effectiveness of customer retention efforts. 

Using machine learning algorithms based on tabular data, this study aims to build 

a model capable of predicting customer churn rates.  

The telecommunications customer dataset includes features and payment 

patterns such as tenure, TotalCharges, MonthlyCharges, contract type, internet 

services, and payment methods, with an 80:20 data split. The algorithms used are 

Logistic Regression, Random Forest, Support Vector Machine (SVM), Gradient 

Boosting, and XGBoost. Model analysis is supported by calibration curve analysis, 

gain and lift charts, as well as ROC-AUC, accuracy, precision, and recall. Feature 

importance and permutation importance are used for threshold adjustment and 

interpretability analysis.  

The results of the study show that the XGBoost algorithm performed best 

compared to the other algorithms, with an accuracy of 80.27% and an ROC-AUC 

of 0.8415. Gradient Boosting ranked second with an accuracy of 80.13% and an 

ROC-AUC of 0.8411. Random Forest and SVM performed worse than the Logistic 

Regression model, which had the highest recall at 78.07% and an ROC-AUC of 

0.8412. These results indicate that boosting-based algorithms are better at 

identifying complex patterns in churn data.  

In addition to identifying customers at risk of churning, this churn 

prediction technique also provides insights into the factors that influence churn. To 

improve customer retention in the telecommunications sector, this model can serve 

as a foundation for strategic decision makings. 

Keyword: customer churn, machine learning, model interpretability, threshold, 

customer  retention. 
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