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ABSTRACT

Breast cancer classification remains an important problem in medical data analysis due to its high
dimensionality and the presence of outliers that may affect model performance. Dimensionality
reduction techniques such as Principal Component Analysis (PCA) are commonly used in high-
dimensional data to reduce dimensionality while still retaining as much information as possible from
the original data. Therefore, in this study, a performance evaluation of machine learning models in-
corporating PCA and Robust PCA for breast cancer classification is performed. Baseline models
classifiers consisting of K-means, Support Vector Machine (SVM), and Artificial Neural Network
(ANN) are compared with their corresponding PCA-based and Robust PCA-based classifiers. The
objective of this study is to assess the impact of dimensionality reduction techniques on classifi-
cation performance and robustness. All models are evaluated using accuracy, precision, recall, and
F1-score. The experimental results show that SVM and Robust PCA-SVM have similar performance
and are the best classifiers compared to other classifiers. In particular, Robust PCA-based machine
learning models consistently demonstrate improved classification performance when compared to
PCA-based approaches. These findings suggest that incorporating robust dimensionality reduction
techniques enhances the reliability of classification outcomes in breast cancer data analysis. The
study provides a comparison of baseline, PCA-based, and Robust PCA-based classifiers and high-
lights the benefits of robust dimensionality reduction in medical classification tasks.
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