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SELEKSI MIRNA BERBASIS FUZZY MUTUAL

INFORMATION UNTUK KLASIFIKASI

STADIUM KANKER LAMBUNG

Wency Yvonney Wijaya

ABSTRAK

Kanker lambung merupakan salah satu penyebab utama mortalitas global, dengan tingkat
prognosis yang sangat bergantung pada stadium penyakit saat diagnosis. Penelitian ini bertujuan
mengembangkan model klasifikasi stadium kanker lambung berbasis data ekspresi microRNA
(miRNA) dengan mengintegrasikan seleksi fitur berbasis fuzzy information theory dan algoritma
supervised machine learning. Dataset diperoleh dari The Cancer Genome Atlas (TCGA) dan
dikelompokkan menjadi stadium awal dan stadium lanjut berdasarkan AJCC pathologic T-stage.
Mengingat karakteristik data miRNA yang berdimensi tinggi dan memiliki tingkat redundansi
yang signifikan, diterapkan metode seleksi fitur berbasis True Fuzzy Mutual Information untuk
mengidentifikasi 15 miRNA paling informatif pada setiap fold. Evaluasi model dilakukan
menggunakan skema 10-fold stratified cross-validation dengan tiga algoritma klasifikasi, yaitu
Support Vector Machine (SVM), Random Forest (RF), dan K-Nearest Neighbors (KNN), serta teknik
penyeimbangan data SMOTETomek. Hasil eksperimen menunjukkan performa klasifikasi yang
relatif stabil, dengan nilai accuracy berkisar antara 0,62–0,65, F1-score antara 0,69–0,76, dan AUC
antara 0,65–0,67. Analisis confusion matrix mengindikasikan sensitivitas yang lebih tinggi dalam
mendeteksi stadium lanjut, yang secara klinis memiliki prioritas lebih besar. Selain itu, beberapa
miRNA terpilih secara konsisten pada seluruh fold dan lintas model, menunjukkan potensi sebagai
kandidat biomarker stadium kanker lambung. Temuan ini menegaskan bahwa integrasi seleksi fitur
berbasis fuzzy dan machine learning efektif untuk analisis data miRNA berdimensi tinggi.

Kata kunci: Fuzzy Mutual Information, Kanker Lambung, Machine Learning, MicroRNA, Seleksi
Fitur
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FUZZY MUTUAL INFORMATION-BASED MIRNA SELECTION FOR
GASTRIC CANCER STAGE CLASSIFICATION

Wency Yvonney Wijaya

ABSTRACT

Gastric cancer is one of the leading causes of cancer-related mortality worldwide, with patient
prognosis strongly influenced by the stage of the disease at diagnosis. This study aims to develop
a gastric cancer stage classification model based on microRNA (miRNA) expression data by
integrating fuzzy information theory-based feature selection with supervised machine learning
algorithms. The dataset was obtained from The Cancer Genome Atlas (TCGA) and categorized
into early-stage and late-stage groups according to the AJCC pathological T-stage. Given the
high dimensionality and redundancy inherent in miRNA expression data, a True Fuzzy Mutual
Information–based feature selection method was applied to identify the 15 most informative miRNAs
in each fold. Model evaluation was conducted using a 10-fold stratified cross-validation scheme
with three classification algorithms such as, Support Vector Machine (SVM), Random Forest
(RF), and K-Nearest Neighbors (KNN) in conjunction with the SMOTETomek data balancing
technique. Experimental results demonstrated relatively stable classification performance, with
accuracy ranging from 0.62 to 0.65, F1-scores between 0.69 and 0.76, and AUC values from 0.65
to 0.67. Confusion matrix analysis indicated higher sensitivity toward late stage detection, which is
clinically prioritized. Moreover, several miRNAs were consistently selected across folds and models,
suggesting their potential as candidate biomarkers for gastric cancer staging. These findings
indicate that the integration of fuzzy-based feature selection and machine learning is effective for
analyzing high-dimensional miRNA data.

Keywords: Feature Selection, Fuzzy Mutual Information, Gastric Cancer, Machine Learning,
MicroRNA
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