10.1 Figure 10.5 shows three trees each built on a different bootstrap sample. For
each (rectangular) tree leaf, the labels of the training observations that fall into the
leaf are shown. The labels are y (yes), n (no), and m (maybe). The order of the
observations within a leaf does not matter. Based on these three trees, use bagging
to predict a new observation with the x-values: (x1, x2, x3)T =2, -3,12)7.

(a) What is the bagged prediction based on majority vote?
(b) What is the bagged prediction based on average probability?
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Fig. 10.5 Three trees built from bootstrap samples. Each observation label (y,n,m) for the training
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10.2 A random forest algorithm trained on a binary outcome, y =0 or y = 1, and Fig. 10.6 Tree 1 built from
two x-variables. The random forest only has two trees which are shown in Fig. 10.6. bootstrap sample 1 and Tree 2
Alongside each tree, the corresponding out-of-bag sample is shown in Tables 10.4 built from bootstrap sample 2

and 10.5.

(a) Fill in values for “shuffled x1” for OOB sample 2. The solution is not unique;
you are only asked to provide one solution. (For the purpose of this question,
your “shuffled x1”” should not be identical to that for OOB sample 1).

(b) Based on the shuffled values of x1 in the tables, compute the importance of x1.

(c) The out-of-bag samples in Tree 1 and Tree 2 have the same number of
observations. Is that a coincidence or do all out-of-bag samples have the same
number of observations? Explain briefly.
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