1.4

12.1 Figure 12.12 shows about 20 observations with two x-variables. The observa-
tions belong to one of two classes: triangle (red) or square (blue). Also shown is the
separating line as well as the two margin lines.
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Identify all support vectors on the graph by putting a small “s” next to each
observation.

Identify all observations that are misclassified by drawing a circle around ~
misclassified observations.

The graph shows something unusual. Can you find it? Unsue
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12.2 Consider the toy data in Table 12.2. © A

(a) By hand or using software, create a scatter plot of the data. Label the points with
their classes.

(b) Sketch the optimal separating hyperplane. Give the equation for the hyperplane.
Give an expression for which the points are classified as yellow. Hint: The
optimal hyperplane usually has three support vectors, two on one side and one o~
of the other. (One exception is the subject of question 12.3). If you see several
potential optimal hyperplanes, explore each and choose the one with the greatest
margin M. o

(c) On the same graph, sketch a hyperplane that is not optimal. 0

(d) On the same graph, add an additional observation such that the two classes are
still separable, but no longer linearly separable.
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Fig. 12.12 Linear SVM with two x-variables with separating line and margin lines

Table 12.2 Toy data for a
support vector classifier
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12.4 Consider a support vector classification of two classes with a linear kernel.
The parameter C allows for a certain amount of error. For the C-values specified
below, what is the maximum number of misclassified observations in the training
data? (Observations on the boundary are not inside the margin.) Explain briefly. If
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the training data cannot misclassify any observations, are there any observations 2.4

inside the margin? Explain briefly. é\' €, <C
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12.5 The two graphs in Fig. 12.13 show two linear SVM classifiers for the same
data. Which of the two had the higher value of the tuning parameter C? Explain

briefly.
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Fig. 12.13 Two linear SVMs for two x-variables with different costs

12.6 For support vector regression, what role do the parameters specified below
play in terms of the variance/bias tradeoff? Explain briefly.

(a) Parameter €
(b) Parameter C
(c) Parameter y
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