
Second Part: 15 points

Clustering Analysis (7 points)

1. How can we use k-means to create a hierarchy of clusters?

2. What is the main difference between k-means and k-medoids algorithms?

3. What is the curse of dimensionality and why it is related to clustering?

4. Describe briefly how DB-Scan algorithm works

5. What is the main problem that BIRCH Algorithm tries to solve?
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Data Mining in Real World Applications (8 points)

Assume a social network application where users participate to a social platform to
share activities and experiences. Users are connected using friendship relationships.

1. Model the social network as a graph specifying its edges and vertices

2. Which algorithm can we use to identify the most authoritative (important)
users in the network? Explain briefly the intuition behind.

3. Suppose now that we need to disseminate messages through all the network
as fast as possible. Would it be enough to target mainly authoritative users?
If the answer is yes, explain how. If the answer is no, which kind of addi-
tional information is needed and how it is integrated to find the right users for
message dissemination?

4. Each user in the network provides content for which he receives feedbacks from
other users in the network. A feedback can be positive or negative. How would
you update the graph with this new information?
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5. Based on graph relations and feedbacks, propose an approach for identifying
trustful users.

6. We want now to predict future friendship connections in the graph based on
users’ interests. How should we proceed? Give a concrete description of the
steps of your approach describing the data to be used, the algorithm to be
used (just mention the name), and how the outcome of the algorithm would
be used to predict links.

7. To analyse the robustness of the network against spams, we want to mimic
some real users and analyse the behaviour of the system. To acheive this task,
we need to automatically generate messages and claim that they come from
real users. Given a user and the set of his real messages, how can you create a
message that have a similar writing style? Explain first the data representation
you would use and then which algorithm or model would you employ and how.
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