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ABSTRAK

PENERAPAN SMOTE UNTUK MENANGANI IMBALANCE CLASS DALAM
KLASIFIKASI DEPOSITO MENGGUNAKAN ALGORITMA EXTREME
GRADIENT BOOSTING

(Oleh : Dina Arifah; Pembimbing: Triando Hamonangan Saragih, S.Kom., M.Kom
dan Dwi Kartini, S.Kom., M.Kom; 2023; 66 halaman)

Deposito menjadi salah satu produk utama dan sumber pendanaan bagi bank dan
meningkatkan pemasaran deposito sangat penting. Namun, telemarketing sebagai
bentuk pemasaran deposito kurang efektif dan efisien karena mengharuskan
memanggil setiap pelanggan untuk penawaran deposit. Oleh karena itu, identifikasi
calon nasabah simpanan diperlukan agar telemarketing menjadi lebih efektif dan
efisien dengan menyasar nasabah yang tepat, sehingga meningkatkan Kkinerja
pemasaran bank dengan tujuan akhir meningkatkan sumber pendanaan bagi bank.
Untuk mengidentifikasi pelanggan, data mining digunakan dengan UCI Bank
Marketing Dataset dari lembaga perbankan Portugis. Dataset ini terdiri dari 45.211
record dengan 17 atribut. Algoritma klasifikasi yang digunakan adalah Extreme
Gradient Boosting (XGBoost) yang cocok untuk data berukuran besar. Data yang
digunakan memiliki ketidakseimbangan kelas tinggi, dengan persentase "ya" dan
"tidak™ masing-masing 11,7% dan 88,3%. Oleh karena itu, solusi yang diusulkan
dalam penelitian, yang berfokus pada mengatasi Imbalance Class dalam dataset
pemasaran Bank, adalah dengan menggunakan Synthetic Minority Over-sampling
(SMOTE) dan metode XGBoost. Hasil penelitian XGBoost adalah akurasi 0,91016,
presisi 0,79476, recall 0,72928, F1-Score 0,56198, Area ROC 0,93831, dan AUCPR
0,63886. Setelah SMOTE diterapkan, akurasinya 0,91072, presisi 0,78883, recall
0,75588, F1-Score 0,59153, Area ROC 0,93723, dan AUCPR 0,63733. Hasil
penelitian menunjukkan bahwa XGBoost dan SMOTE dapat mengungguli algoritma
lain seperti K-Nearest Neighbor, Random Forest, Logistic Regression, Artificial
Neural Network, Naive Bayes, dan Support Vector Machine dalam hal akurasi. Studi
ini berkontribusi pada pengembangan model machine learning efektif yang dapat
digunakan sebagai sistem pendukung bagi para ahli teknologi informasi di industri
keuangan dan perbankan untuk mengidentifikasi calon nasabah yang tertarik untuk
berlangganan deposito dan meningkatkan sumber pendanaan bank.

Kata kunci: Klasifikasi, SMOTE, Imbalance Class, Deposito, XGBoost, Bank
Marketing, Customer Identification



ABSTRACT

APPLICATION OF SMOTE TO HANDLE IMBALANCE CLASS IN DEPOSIT
CLASSIFICATION USING THE EXTREME GRADIENT BOOSTING
ALGORITHM

(By : Dina Arifah; Suvervisor: Triando Hamonangan Saragih, S.Kom., M.Kom and
Dwi Kartini, S.Kom., M.Kom; 2023; 66 pages)

Deposits became one of the main products and funding sources for banks and
increasing deposit marketing is very important. However, telemarketing as a form of
deposit marketing is less effective and efficient as it requires calling every customer
for deposit offers. Therefore, the identification of potential deposit customers was
necessary so that telemarketing became more effective and efficient by targeting the
right customers, thus improving bank marketing performance with the ultimate goal
of increasing sources of funding for banks. To identify customers, data mining is used
with the UCI Bank Marketing Dataset from a Portuguese banking institution. This
dataset consists of 45,211 records with 17 attributes. The classification algorithm used
is Extreme Gradient Boosting (XGBoost) which is suitable for large data. The data
used has a high-class imbalance, with "yes" and "no" percentages of 11.7% and 88.3%,
respectively. Therefore, the proposed solution in the research, which focused on
addressing the Imbalance Class in the Bank marketing dataset, was to use Synthetic
Minority Over-sampling (SMOTE) and the XGBoost method. The result of the
XGBoost study was an accuracy of 0.91016, precision of 0.79476, recall of 0.72928,
F1-Score of 0.56198, ROC Area of 0.93831, and AUCPR of 0.63886. After SMOTE
was applied, the accuracy was 0.91072, the precision was 0.78883, the recall was
0.75588, F1-Score was 0.59153, ROC Area was 0.93723, and AUCPR was 0.63733.
The results showed that XGBoost and SMOTE could outperform other algorithms
such as K-Nearest Neighbor, Random Forest, Logistic Regression, Artificial Neural
Network, Naive Bayes, and Support Vector Machine in terms of accuracy. This study
contributes to the development of effective machine learning models that can be used
as a support system for information technology experts in the finance and banking
industries to identify potential customers interested in subscribing to deposits and
increasing bank funding sources.

Keywords: Classification, SMOTE, Imbalance Class, Deposit, XGBoost, Bank
Marketing, Customer Identification
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