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ABSTRAK

Nama Mahasiswa/ NPM :  Radya Ardi Ninang Pudyastuti / 21083010097

Judul Skripsi :  Implementasi Extreme Learning Machine dan
Explainable Artificial Intelligence Pada Deteksi
Fraud Transaksi Pembayaran Online PT. XYZ

Dosen Pembimbing : 1. Dr. Ir. Mohammad Idhom, S.P., S.Kom., M.T
2. Kartika Maulida Hindrayani, S.Kom., M.Kom

Transformasi digital pada era society 5.0 membawa perubahan signifikan dalam
sektor keuangan melalui pemanfaatan teknologi finansial. Meskipun memberikan
kemudahan, perkembangan ini juga memicu meningkatnya risiko penipuan digital.
PT. XYZ sebagai penyedia layanan sistem pembayaran masih mengandalkan
metode rule-based yang terbatas dalam menghadapi pola fraud baru yang semakin
kompleks. Penelitian ini bertujuan mengembangkan sistem deteksi fraud yang lebih
akurat dan transparan melalui implementasi algoritma Extreme Learning Machine
(ELM) yang dipadukan dengan Explainable Artificial Intelligence (XAI)
menggunakan LIME. ELM dipilih karena kesederhanaan arsitekturnya yang hanya
terdiri atas satu hidden layer, sehingga mampu melakukan pelatihan secara cepat
dan efisien pada data berskala besar. Model diuji dalam dua skenario, yakni tanpa
resampling dan dengan ADASYN, dengan parameter tetap: 100 neuron pada hidden
layer, fungsi aktivasi sigmoid, dan bobot awal seed 42. Hasil evaluasi menunjukkan
bahwa pada skenario tanpa resampling diperoleh accuracy 78,1%, precision 98,3%,
recall 78,8%, dan Fl-score 87,4%. Setelah dilakukan resampling dengan
ADASYN, performa meningkat dengan capaian accuracy 82,9%, precision 97,8%,
recall 84,2%, dan F'I-score 90,5%. Temuan ini membuktikan bahwa ELM mampu
mendeteksi fraud dengan baik, sementara penerapan teknik resampling ADASYN
membantu meningkatkan sensitivitas model terhadap kelas minoritas. Integrasi
LIME juga memberikan transparansi dengan menjelaskan kontribusi tiap fitur
terhadap prediksi. Secara keseluruhan, penelitian ini menegaskan efektivitas ELM
sebagai inti sistem deteksi fraud, dengan dukungan resampling dan XAI yang
memperkuat akurasi sekaligus keterjelasan model.

Kata kunci : Deteksi Fraud, Extreme Learning Machine, Explainable AI, LIME,
Transaksi Pembayaran Online
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ABSTRACT

Student Name /| NPM : Radya Ardi Ninang Pudyastuti / 21083010097

Thesis Title . Implementation of Extreme Learning Machine and
Explainable Artificial Intelligence in Fraud
Detection on Online Payment Transaction PT. XYZ

Advisor : 1. Dr. Ir. Mohammad Idhom, S.P., S.Kom., M.T
2. Kartika Maulida Hindrayani, S.Kom., M.Kom

ABSTRACT

The digital transformation in the era of Society 5.0 has brought significant changes
to the financial sector through the adoption of financial technology. While offering
convenience, this development has also triggered an increased risk of digital fraud.

PT. XYZ, as a payment service provider, still relies on rule-based methods that are
limited in addressing new and more complex fraud patterns. This study aims to

develop a more accurate and transparent fraud detection system by implementing
the Extreme Learning Machine (ELM) algorithm combined with Explainable
Artificial Intelligence (XAI) using LIME. ELM was chosen due to its simple
architecture with only one hidden layer, allowing for fast and efficient training on

large-scale data. The model was tested under two scenarios, namely without
resampling and with ADASYN, using fixed parameters: 100 neurons in the hidden

layer, sigmoid activation function, and seed weight initialization of 42. The
evaluation results show that the non-resampling scenario achieved an accuracy of
78.1%, precision of 98.3%, recall of 78.8%, and F1-score of 87.4%. After applying
resampling with ADASYN, the performance improved, reaching an accuracy of
82.9%, precision of 97.8%, recall of 84.2%, and F1-score of 90.5%. These findings
demonstrate that ELM is effective in detecting fraud, while the use of the ADASYN
resampling technique enhances the model’s sensitivity to minority classes.

Furthermore, the integration of LIME provides transparency by explaining the
contribution of each feature to the predictions. Overall, this study highlights the
effectiveness of ELM as the core of a fraud detection system, with resampling and
XAI support that strengthen both accuracy and interpretability of the model.

Keywords: Extreme Learning Machine, Explainable Al, Fraud Detection, LIME,
Online Payment Transactioin
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