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Exercise Sheet #13

Problem 1 (Support Vector Machine with Soft Margins and Kernel Trick)
20Pts

Sometimes, a linear SVM might not be able to separate two datasets and
converge. Two methods were discussed in the lecture that can help in these
cases: loosening the margin conditions by including a weighted mismatch
term into the Lagrangian, and using a non-linear kernel.

(a) Using the code given in the lecture, first rewrite
generateClassificationData(), so that it generates two random datasets,
distributed as shown in the picture: the first set should be evenly dis-
tributed within a circle of radius 1 − δ, whereas the second set should
populate a ring spanning from a radius of 1 + δ to 2. Use δ = 0.1 for a
start. (6 pts)

(b) Try running a linear SVM on this dataset, and verify that it leads to a
high number of misclassified points. (2 pts)

(c) Think of a spatial transformation to be used in the kernel transform
that would make both sets linearly separable. Hint: projecting the data
into higher dimensions might help. Implement your choice of kernel
into svmKernelFunction() and check whether it reduces the number of
misclassified points. Experiment with smaller/larger values of δ. (6 pts)
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(d) Using a non-linear kernel function causes the current algorithm for plot-
ting the separatrix and margins to fail. A simple approach to this prob-
lem is to span a grid of points over the region of interest, apply the kernel,
and check for each of these points whether it hits the separatrix/margins
within a certain tolerance. Implement this method and find an error
tolerance resulting in a set of points similar to those marked in yellow in
the picture. (6 pts)
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