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ECE 8527: INTRODUCTION TO
MACHINE LEARNING AND PATTERN RECOGNITION
HW No. 10: Nonparametric Classifiers, ROC Curves and AUC
Using data set no. 10, implement Random Forests (RNF) and Support Vector Machines (SVM) using standard Python packages. Plot performance on the eval set as a function of the number of support vectors on one plot, and as a function of the number of decision trees on a second plot. Also include tables showing performance on /train, /dev and /eval. Select the best operating point for each algorithm.
Next, for QDA (class-dependent PCA), SVM and RNF, plot a receiver operating characteristic (ROC) for each on the same plot for the /eval set. Analyze the performance of these classifiers using the results of these plots. Add a table that shows AUC for these three algorithms in /eval.
To learn more about ROC curves, read this tutorial (ROC Curve and AUC) and these Wiki pages (Confusion Matrix, Sensitivity and Specificity, Precision and Recall)  We will revisit these metrics for the final course project.
Note that an ROC curve is most meaningful when dealing with sequential decoding (e.g., time series). In these cases, your system will typically generate a false positive response when it incorrectly segments the signal or data. The goal in this assignment is to introduce you to the tools used to generate these results. We will apply these in the final project in which accurate segmentation will be part of the problem.
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