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ABSTRAK 

Perkembangan layanan telekomunikasi menghasilkan banyak pilihan paket yang 

dapat menyulitkan pengguna dalam menentukan produk yang sesuai dengan 

kebutuhan. Penelitian ini bertujuan mengembangkan aplikasi web rekomendasi 

produk telekomunikasi dengan integrasi model Machine Learning menggunakan 

algoritma Random forest. Sistem dikembangkan menggunakan React.js pada sisi 

frontend, FastAPI pada sisi backend, dan PostgreSQL sebagai database. Data yang 

digunakan berasal dari Dataset Telco Customer Churn sebanyak 7.043 data 

pelanggan. Dataset tersebut diproses melalui tahap preprocessing, feature 

engineering, dan pembentukan label target rekomendasi menggunakan aturan rule-

based karena Dataset awal tidak memiliki label rekomendasi paket. Model Random 

forest dilatih untuk mengklasifikasikan pelanggan ke dalam enam kelas 

rekomendasi, yaitu Paket Pemula, Paket Kuota Besar, Paket Telepon, Paket 

Keluarga/Kombo, Paket Retensi, dan Paket Data Premium. Hasil pengujian 

menggunakan 1.409 data uji menunjukkan accuracy sebesar 86,8%. Model juga 

berhasil diintegrasikan dengan backend sehingga sistem dapat menerima request 

rekomendasi, memproses data menggunakan model, dan mengembalikan hasil 

rekomendasi dalam format JSON. Pengujian black box menunjukkan bahwa fitur 

utama aplikasi, seperti registrasi, login, rekomendasi, detail produk, pembelian 

paket, riwayat pembelian, keluhan pengguna, dan pengelolaan paket oleh Admin 

dapat berjalan sesuai kebutuhan. Hasil penelitian menunjukkan bahwa aplikasi ini 

mampu mengintegrasikan model Random forest ke dalam sistem web secara 

fungsional dan membantu pengguna memperoleh rekomendasi paket 

telekomunikasi berdasarkan karakteristik perilaku pelanggan. 

 

Kata Kunci: Sistem Rekomendasi, Random Forest, Machine Learning,   

         Telekomunikasi, Aplikasi Web. 
 

 

 

 



xvi 
 

ABSTRACT 

The development of telecommunication services has resulted in numerous package 

options that can make it difficult for users to determine the product that suits their 

needs. This study aims to develop a telecommunication product recommendation 

web application that integrates machine learning models using the Random Forest 

algorithm. The system was developed using React.js on the frontend, FastAPI on 

the backend, and PostgreSQL as the database. Data comes from the Telco Customer 

Churn Dataset, which contains 7,043 customer records. The dataset was processed 

through preprocessing, feature engineering, and the formation of recommendation 

target labels using rule-based rules because the initial dataset did not have package 

recommendation labels. The Random Forest model was trained to classify 

customers into six recommendation classes, namely Starter Packages, Large Quota 

Packages, Phone Packages, Family/Combo Packages, Retention Packages, and 

Premium Data Packages. Test results using 1,409 test data points showed an 

accuracy of 86.8%. The model was also successfully integrated with the backend 

so that the system can receive recommendation requests, process data using the 

model, and return recommendation results in JSON format. Black box testing 

demonstrated that the application's main features, such as registration, login, 

recommendations, product details, package purchases, purchase history, user 

complaints, and package management by the Admin, functioned as required. The 

results demonstrated that the application was able to functionally integrate the 

Random Forest model into the web system and assist users in obtaining 

telecommunication package recommendations based on customer behavioral 

characteristics. 

 

Keywords: Recommendation System, Random Forest, Machine Learning,          

       Telecommunication, Web Application. 

 

 


