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Abstract: The exponential increase in high-throughput biomedical data has introduced substantial
challenges in processing complex, multi-label, and high-dimensional datasets—especially within the
context of breast cancer research. Conventional single-label classification techniques often fail to
account for the intricate associations among multiple clinical outcomes. This research evaluates the
effectiveness of ensemble-based multi-label classification (MLC) techniques on the TCGA-BRCA
dataset, which integrates both genomic and clinical information. We analyze the performance of three
well-known MLC algorithms—Binary Relevance (BR), Classifier Chains (CC), and Random k-Labelsets
(RAKEL)—in combination with base classifiers such as Random Forest (RF), Support Vector Machine
(SVM), and Gradient Boosting Machine (GBM). Our experimental results show that the ensemble model
consistently surpasses individual approaches in metrics like Hamming Loss, Exact Match Ratio, and
both Micro and Macro Fl-scores. These findings underscore the strength and reliability of ensemble
learning in biomedical data contexts, suggesting strong potential for its use in clinical decision support
and personalized oncology.
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