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ABSTRAK 

PERBANDINGAN TEKNIK SAMPLING SMOTE, ADASYN, DAN 

SMOTE-TOMEK PADA DETEKSI FRAUD TRANSAKSI KEUANGAN 

MENGGUNAKAN CATBOOST DAN XGBOOST  

(Oleh: Bima Aji Nugraha; Pembimbing: Muhammad Itqan Mazdadi, S.Kom., 

M.Kom. dan Triando Hamonangan Saragih, S.Kom., M.Kom.; 2026; 73 halaman) 

 

Meningkatnya penggunaan sistem pembayaran digital menyebabkan volume 

transaksi keuangan terus bertambah, sehingga risiko terjadinya fraud semakin 

tinggi. Salah satu tantangan utama dalam deteksi fraud adalah ketidakseimbangan 

kelas, yaitu jumlah transaksi fraud yang jauh lebih sedikit dibandingkan transaksi 

legitimate. Kondisi ini dapat menyebabkan model klasifikasi bias terhadap kelas 

mayoritas dan kurang optimal dalam mengenali transaksi fraud. Penelitian ini 

menggunakan tiga teknik penyeimbangan data, yaitu Synthetic Minority 

Oversampling Technique (SMOTE), Adaptive Synthetic Sampling (ADASYN), dan 

SMOTE-Tomek, yang dikombinasikan dengan algoritma CatBoost dan XGBoost. 

Dataset yang digunakan adalah Credit Card Fraud Detection Dataset dengan 

tahapan preprocessing, seleksi fitur, optimasi hyperparameter menggunakan 

Optuna, serta optimasi threshold keputusan menggunakan data validasi. Hasil 

penelitian menunjukkan bahwa teknik sampling mampu meningkatkan kemampuan 

model dalam mendeteksi fraud, terutama pada metrik recall saat menggunakan 

threshold default 0,5. Setelah optimasi threshold, kombinasi SMOTE dan CatBoost 

menghasilkan performa terbaik pada skenario sampling dengan precision sebesar 

0,8859, recall sebesar 0,7455, F1-score sebesar 0,8096, dan threshold optimal 

sebesar 0,9407. Nilai recall tertinggi diperoleh oleh ADASYN CatBoost sebesar 

0,7650. 

 

Kata Kunci: deteksi fraud, ketidakseimbangan kelas, sampling, CatBoost, 

XGBoost.
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ABSTRACT 

COMPARISON OF SMOTE, ADASYN, AND SMOTE-TOMEK SAMPLING 

TECHNIQUES FOR FINANCIAL TRANSACTION FRAUD DETECTION 

USING CATBOOST AND XGBOOST 

(By: Bima Aji Nugraha; Supervisor: Muhammad Itqan Mazdadi, S.Kom., M.Kom. 

and Triando Hamonangan Saragih, S.Kom., M.Kom.; 2026; 73 pages) 

 

The increasing use of digital payment systems has led to continuous growth in 

financial transaction volume, which also increases the risk of transaction fraud. 

One of the main challenges in fraud detection is class imbalance, where fraudulent 

transactions are far fewer than legitimate transactions. This condition may cause 

classification models to become biased toward the majority class and reduce their 

ability to identify fraudulent transactions. This study applies three data balancing 

techniques, namely Synthetic Minority Oversampling Technique (SMOTE), 

Adaptive Synthetic Sampling (ADASYN), and SMOTE-Tomek, combined with 

CatBoost and XGBoost algorithms. The Dataset used in this study is the Credit 

Card Fraud Detection Dataset, with research stages including data preprocessing, 

feature selection, hyperparameter optimization using Optuna, and decision 

threshold optimization using Validation data. The results show that sampling 

techniques improve the model’s ability to detect fraud, particularly in terms of 

recall when using the default threshold of 0.5. After threshold optimization, the 

combination of SMOTE and CatBoost achieved the best performance in the 

sampling scenario, with a precision of 0.8859, recall of 0.7455, F1-score of 0.8096, 

and an optimal threshold of 0.9407. The highest recall was achieved by ADASYN 

CatBoost at 0.7650.  

 

Keywords: fraud detection, class imbalance, sampling, CatBoost, XGBoost
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