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1) Machine learning has different approaches. Explain the following terms and describe the
differences in the approaches.
a. Supervised Learning (2 pts)

b. Unsupervised Learning (2 pts)

2) Name and explain three approaches for selecting the next attribute in decision tree learning.
(3 pts)

(continue your answer on the reverse of this sheet if necessary)
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3) Whatis meant by the term “noisy data” in the context of decision tree learning? Give two
examples for different kinds of noise. (3 pts)

4) Explain how the k-nearest-neighbor classification algorithm works and how the influences of the
closest neighbors can strengthened.
Also describe a possible situation where this scheme does not work well. (4 pts)

(continue your answer on the reverse of this sheet if necessary)
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5) Explain the general structure of a version space and give an algorithmic description of updating
the version space if a positive example is used for learning. (4 pts)

6) Suppose you have a large amount of textual description of image files that you want to classify
using a fixed set of categories. You also have a training set of textual descriptions that are already
classified. In this scenario we make the assumption that each word occurs independently in image

file descriptions, with frequencies determined by the category of the image file description. For this
task a naive Bayes model can be used.

a. Explain how such a model can be constructed, given as "training data" a set of images
files and descriptions that have already been assigned to categories. (2 pts)

(continue your answer on the reverse of this sheet if necessary)
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b. Explain how to compute the category of a new image file given its description. (2 pts)

7) Inthe context of parameter learning in Bayesian networks describe the approaches and
differences of
a. Full Bayesian Learning (2 pts)

b. Maximum a posteriori (MAP) Learning (2 pts)

(continue your answer on the reverse of this sheet if necessary)
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c. Maximum Likelihood Learning (2 pts)

8) Describe the 5 basic steps of the k-means clustering algorithm (you can draw diagrams to explain
the steps). (5 pts)

(continue your answer on the reverse of this sheet if necessary)
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9) Describe the main differences of hierarchical and partitional clustering algorithms. (2 pts)

(continue your answer on the reverse of this sheet if necessary)



