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ABSTRAK

PREDIKSI CACAT PERANGKAT LUNAK MENGGUNAKAN
RECURSIVE FEATURE ELIMINATION DAN OPTIMASI
HYPERPARAMETER BERBASIS ALGORITMA GENETIKA

(Oleh: Ayu Nurmala; Pembimbing: Rudy Herteno, S.Kom., M.Kom. dan
Muliadi., S.Kom, M.Cs.; 2026; 149 halaman)

Prediksi cacat perangkat lunak merupakan pendekatan strategis dalam
meningkatkan kualitas perangkat lunak melalui identifikasi dini modul yang
berpotensi mengandung cacat. Tantangan utama dalam prediksi ini meliputi
redundansi dan ketidakrelevanan fitur pada dataset, serta ketergantungan
performa model terhadap konfigurasi hyperparameter. Penelitian ini
mengusulkan kerangka yang mengintegrasikan Recursive Feature Elimination
(RFE) dan Genetic Algorithm (GA) untuk mengoptimasi secara simultan jumlah
fitur dan hyperparameter model klasifikasi. Penelitian menggunakan 12 dataset
NASA Metrics Data Program (MDP) versi D" dengan empat model klasifikasi,
yaitu Decision Tree, Random Forest, XGBoost, dan LightGBM. Evaluasi
dilakukan menggunakan skema 10-fold stratified cross-validation dengan metrik
F1-Score dan AUC, pengujian signifikansi statistik menggunakan Wilcoxon
signed-rank test. Hasil penelitian menunjukkan bahwa kombinasi RFE dan
optimasi GA meningkatkan performa secara signifikan pada Decision Tree,
Random Forest, dan LightGBM dibandingkan skenario RFE tanpa optimasi GA.
Peningkatan F1-Score terbesar sebesar 46,3% dan rata-rata AUC terbaik sebesar
0,7711 pada Random Forest. XGBoost tidak menunjukkan peningkatan
signifikan, mengindikasikan bahwa konfigurasi pada skenario RFE tanpa
optimasi GA sudah cukup kompetitif untuk karakteristik dataset yang digunakan.
Secara keseluruhan, integrasi RFE dan GA sebagai kerangka optimasi simultan
terbukti efektif dalam meningkatkan performa prediksi cacat perangkat lunak,
khususnya pada Decision Tree, Random Forest, dan LightGBM.

Kata Kunci: Prediksi Cacat Perangkat Lunak, Recursive Feature Elimination,
Algoritma Genetika, Optimasi Hyperparameter, NASA MDP
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ABSTRACT

SOFTWARE DEFECT PREDICTION USING RECURSIVE FEATURE
ELIMINATION AND GENETIC ALGORITHM-BASED
HYPERPARAMETER OPTIMIZATION

(By: Ayu Nurmala; Supervisor: Rudy Herteno, S.Kom., M.Kom. and Muliadi.,
S.Kom, M.Cs.; 2026, 149 pages)

Software defect prediction is a strategic approach to improving sofiware quality
through early identification of defect-prone modules. Key challenges include
feature redundancy and irrelevance in the dataset, as well as model performance
dependence on hyperparameter configurations. This study proposes a framework
integrating Recursive Feature Elimination (RFE) and Genetic Algorithm (GA) to
simultaneously — optimize  feature number and classification —model
hyperparameters. The study used 12 NASA Metrics Data Program (MDP)
version D' datasets with four classification models: Decision Tree, Random
Forest, XGBoost, and LightGBM. Evaluation was conducted using 10-fold
stratified cross-validation with FI1-Score and AUC metrics, and statistical
significance was tested using the Wilcoxon signed-rank test. The results show that
the combination of RFE and GA optimization significantly improves performance
for Decision Tree, Random Forest, and LightGBM compared to RFE without GA
optimization. The largest FI1-Score improvement was 46.3%, and the best
average AUC was 0.7711 for Random Forest. XGBoost did not show significant
improvement, indicating that the configuration in the RFE scenario without GA
optimization was already competitive for the dataset characteristics. Overall,
integrating RFE and GA as a simultaneous optimization framework proved
effective in improving software defect prediction performance, particularly for
Decision Tree, Random Forest, and LightGBM.

Keywords: Software Defect Prediction, Recursive Feature Elimination, Genetic
Algorithm, Hyperparameter Optimization, NASA MDP
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