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KLASIFIKASI STAGING KANKER GASTRIC MENGGUNAKAN
MACHINE LEARNING PADA DATASET GENOMIC GENE EXPRESSION

Caesar Eka Nathanael

ABSTRAK

Kanker lambung merupakan salah satu penyebab utama kematian akibat kanker
di dunia, yang tingginya angka mortalitas sebagian besar dipengaruhi oleh
keterlambatan diagnosis serta tantangan dalam penentuan stadium penyakit secara
akurat. Penentuan stadium yang tepat sangat berperan dalam pemilihan terapi
dan penentuan prognosis pasien. Penelitian ini bertujuan untuk mengembangkan
model klasifikasi stadium kanker lambung berbasis data ekspresi gen menggunakan
pendekatan machine learning.Data yang digunakan berupa data ekspresi gen RNA-
seq berdimensi tinggi yang telah melalui tahap pra-pemrosesan dan pemeriksaan
kualitas. Seleksi fitur dilakukan menggunakan metode regularisasi Elastic Net
untuk mengidentifikasi gen-gen yang paling relevan terhadap status stadium
kanker. Beberapa ukuran subset fitur dievaluasi guna menganalisis pengaruh
jumlah fitur terhadap kinerja model. Selanjutnya, berbagai algoritma pembelajaran
mesin diterapkan, meliputi Logistic Regression, Support Vector Machine (SVM),
Random Forest, Multilayer Perceptron (MLP), serta Voting Ensemble. Optimasi
hiperparameter dilakukan menggunakan metode Random Search dengan skema
validasi silang.Evaluasi kinerja model dilakukan menggunakan metrik ROC-
AUC dan analisis confusion matrix.  Hasil penelitian menunjukkan bahwa
model SVM dan Voting Ensemble memberikan performa yang kompetitif dan
stabil dalam membedakan stadium awal dan lanjut kanker lambung. Hasil ini
menunjukkan potensi pendekatan machine learning berbasis ekspresi gen sebagai
dasar pengembangan sistem pendukung keputusan klinis.

Kata kunci: Ekspresi gen, Kanker lambung, Machine learning, Seleksi fitur,
Staging
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GASTRIC CANCER CLASSIFICATION USING MACHINE LEARNING ON
GENOMIC GENE EXPRESSION DATASETS

Caesar Eka Nathanael

ABSTRACT

Gastric cancer is one of the leading causes of cancer-related mortality worldwide,
largely due to delayed diagnosis and challenges in accurately determining disease
stage. Precise cancer staging plays a crucial role in therapy selection and prognosis
assessment.  Therefore, this study aims to develop a machine learning—based
gastric cancer stage classification model using gene expression data. The dataset
consists of high-dimensional RNA-seq gene expression data that have undergone
preprocessing and quality control procedures. Feature selection was performed
using Elastic Net regularization to identify a subset of genes most relevant to
cancer stage status. Multiple feature subset sizes were evaluated to investigate
the impact of the number of selected genes on model performance. Subsequently,
several machine learning algorithms were applied, including Logistic Regression,
Support Vector Machine (SVM), Random Forest, Multilayer Perceptron (MLP), and
a Voting Ensemble. Hyperparameter optimization was conducted using Random
Search combined with cross-validation. Model performance was evaluated using
the Receiver Operating Characteristic—Area Under the Curve (ROC-AUC) metric
and confusion matrix analysis. The results demonstrate that the SVM and Voting
Ensemble models achieved competitive and stable classification performance in
distinguishing early-stage and advanced-stage gastric cancer. These findings
suggest that machine learning approaches based on gene expression data, combined
with appropriate feature selection, have the potential to serve as a foundation for
developing clinical decision support systems to improve the accuracy of gastric
cancer staging.

Keywords: Ensemble learning, Gastric cancer, Gene expression, Machine learning,
Staging
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