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ABSTRAK

Program Sarjana Informatika Universita Nasional
Program Studi Informatika

Skripsi, 25 Februari 2026

Indonesia merupakan salah satu negara dengan tingkat kerentanan seismik tertinggi
di dunia, sehingga diperlukan sistem rekomendasi mitigasi risiko gempa bumi yang
akurat, objektif, dan berbasis data. Penelitian ini bertujuan untuk mengevaluasi dan
membandingkan kinerja metode Multi-Criteria Decision Making (MCDM) yang
meliputi TOPSIS, ELECTRE, SAW, SMART, dan Weighted Product (WP) dengan
pendekatan Machine Learning menggunakan Logistic Regression dalam klasifikasi
risiko gempa bumi. Dataset penelitian diperoleh dari data historis gempa bumi dan
parameter geospasial yang meliputi magnitudo ternormalisasi, pengaruh
kedalaman, jarak terhadap sesar aktif, serta frekuensi seismik historis. Metode
MCDM digunakan untuk menghasilkan peringkat prioritas wilayah risiko,
sedangkan Logistic Regression digunakan untuk mengklasifikasikan tingkat risiko
ke dalam kategori Low, Medium, dan High. Evaluasi model Machine Learning
dilakukan menggunakan Stratified K-Fold Cross Validation, Confusion Matrix,
Accuracy, Precision, Recall, F1-score, serta ROC-AUC multikelas. Hasil pengujian
menunjukkan bahwa Logistic Regression memiliki performa stabil dengan akurasi
rata-rata di atas 0,85 'serta nilai ROC-AUC macro sebesar 0,95, yang
mengindikasikan kemampuan diskriminasi kelas yang sangat baik dan generalisasi
model yang kuat. Sementara itu, hasil perbandingan metode MCDM menunjukkan
adanya perbedaan struktur perangkingan antar metode akibat karakteristik
matematis yang berbeda. Temuan penelitian ini menegaskan bahwa pendekatan
probabilistik berbasis Logistic Regression baik dalam klasifikasi risiko, sedangkan
metode MCDM efektif dalam menghasilkan prioritas wilayah berbasis agregasi
multikriteria. Integrasi evaluatif kedua pendekatan tersebut memberikan kerangka
sistem rekomendasi risiko gempa bumi yang lebih komprehensif, terukur, dan
berbasis bukti empiris.

Kata Kunci: Risiko Gempa Bumi, Multi-Criteria Decision Making, Logistic
Regression, Klasifikasi Risiko, Sistem Rekomendasi
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ABSTRACT

Indonesia is one of the countries with the highest seismic vulnerability in the world,
requiring an accurate, objective, and data-driven earthquake risk mitigation
recommendation system. This study aims to evaluate and compare the performance
of Multi-Criteria Decision Making (MCDM) methods, including TOPSIS,
ELECTRE, SAW, SMART, and Weighted Product (WP), with a Machine Learning
approach using (LOGISTIC REGRESSION) for earthquake risk classification. The
dataset was constructed from historical seismic records and geospatial parameters,
including normalized magnitude, depth influence index, distance to active faults,
and historical seismic frequency. The MCDM methods were applied to generate
regional risk rankings, while Logistic Regression was used to classify risk levels
into Low, Medium, and High categories. The Machine Learning model was
evaluated using Stratified K-Fold Cross Validation, Confusion Matrix analysis,
Accuracy, Precision, Recall, Fl-score, and multiclass ROC-AUC metrics. The
results indicate that Logistic Regression demonstrates stable performance with an
average accuracy above 0.85 and a macro ROC-AUC value of 0.95, reflecting
strong class discrimination capability and good generalization performance. In
contrast, the MCDM methods produce varying ranking structures due to differences
in their mathematical aggregation mechanisms. The findings suggest that the
probabilistic approach based on Logistic Regression provides more stable
classification performance, while. MCDM methods effectively generate priority
rankings through multivariate aggregation. The evaluative integration of these
approaches contributes to the development of a comprehensive, measurable, and
empirically validated earthquake risk recommendation framework.

Keyword: Earthquake Risk, Multi-Criteria Decision Making, Logistic Regression,
Risk Classification, Recommendation System
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