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Using machine learning techniques for predicting breast cancer
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Introduction: Breast cancer is the most common cancer among women. The prediction of breast cancer type has been
a challenging research problem. The main objective of this article is to develop accurate prediction models for
diagnosing breast cancer using recent machine learning techniques. Methods: Data included 569 tumor samples
obtained from the Breast Cancer Wisconsin (Diagnostic) Database. Tumor features were extracted from a digitized
image of a fine needle aspirate. Based on these features, we developed machine learning classification algorithms to
distinguish between the type of cancer; benign or malignant. We used cross-validation techniques to assess the
predictive ability of classification algorithms. Friedman test was used to compare these algorithms (accuracy,
sensitivity, and specificity). Results: The mean accuracy of Support Vector Machine was 0.9543 (sensitivity 0.9594
and specificity 0.9537), the decision tree model was 0.9279 (sensitivity 0.8947, specificity 0.949), the neural network
model was 0.9613 (sensitivity 0.9463, specificity 0.972), and the Random Forest model was 0.9631 (sensitivity
0.9415, specificity 0.9768). Friedman test showed significant differences between methods for accuracy (p-
value=0.018) and sensitivity (p-value=0.001), but it wasn t a significant difference between methods on specificity (p-
value=0.186). Conclusion: This study provided insight into the predictive ability of different machine learning methods.
All models had high predictive validity which indicates the promising performance of machine learning methods in the
breast cancer studies. Also, we used nonparametric statistical analysis for multiple comparisons of machine learning
.Classification algorithms
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