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Further Discussion of Related Studies:
Our results also compare favorably with other published literature on evaluating transcriptomic profiles as correlates of ER. In a highly focused study, Gong et al. tried to predict the ER-status of tumors using only oligos that are already known to be related to the ESR1 (Estrogen Receptor Alpha) gene 
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. They found 9 probe-sets that aligned to different locations of the ESR1 mRNA, selected the single probe-set most correlated with ER-status, and calculated an appropriate threshold to predict the ER-status for future patients. While this produced accuracies ranging from 88 to 96% on two validations sets, the higher result was seen in a validation set with an uncharacteristically high rate of ER positivity (85% -- which means their result was only ~3% above baseline) and in which 40% of the samples returned “no call”. Our analysis used data from patient cohorts with a more clinically relevant proportion of ER negativity; moreover, our classifier returned a prediction for all of the patients (i.e., we did not produce any “no calls”). While focused studies require prior knowledge about the genes that are related to the disease, our learning method did not require such prior biological information, allowing our learner to produce a predictor that can include genes not previously known to be associated. Van't Veer et al. predicted ER-status by first selecting the 550 genes most correlated with ER-status on the entire data, then building a classifier using just those genes; it appeared to obtain a Leave-One-Out cross-validation accuracy of 90% 
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. However, that result is problematic, as it used all of the training data when selecting gene features, which led to overly-optimistic estimates of performance [3]. That study highlights the difficulties in accurately accessing the true accuracy of a learned classifier; much of the complexity of our FS_SVM algorithm (Figure 2) is designed to avoid this pitfall 
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