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Aufgabe 4.1 (6 Punkte)

Last week, we have used the Apriori algorithm to find frequent sets of films, visited by viewers

z1,..., 210, in the transaction database extracted from the following table:
’Rep.‘TiteI ‘Jahr‘21‘22‘23‘24‘25‘26‘27‘28‘29‘210‘
a Star Wars 9771|1001 ]0]1]0]|1 1
b E.T. der Ausserirdische 1982 1|1 (0|11 ]0|1]0]1 1
C Indiana Jones 19869 | 1|11 |0|0]0|1]0]1 1
d Otto - der Ausserfriesische | 1989 | 0 [ 0 | 0 | 0O [0 |0 | 1 |0 | 1 1
e Wayne's World 1992 (11|01 |0]1]0|1]|0 1
f Bang Boom Bang 1999 (11|01 |1]0]0]O0]|1 1
g Bridget Jones 2000|1001 |0]0O|O|1]0] O
h Simpsons (Film) 2007000} 1|1|0]|]0]0]O0]|1

1. (1 Punkt) Which set of films is the closure of {Simpsons (Film)}?

2. (3 Punkte) Last week, we have seen that with a minimum support of %, the frequent
itemsets are (using the one-letter representation of the films as provided by the first
column): a, b, ¢, e, f,{a,b},{b, f}. Which of these itemsets are closed?

An itemset S is called free if S is not included in the closure of any proper subset of S.
Formally, S is free if and only if:

S"c S =S¢ closure(S’)

3. (2 Punkte) Which of the itemsets {a, b}, {b, c}, {b, f} are free?



Aufgabe 4.2 (4 Punkte)
Consider the following web graph:

s
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1. (1 Punkt) What are the Clustering Coefficients C'4 and Cp of nodes A and D?

On this web graph, we are going to study part of the HIT procedure (Hyperlink-Induced
Topic search). Assume that at the start of the procedure, every node i in the web graph has
hubness value h; = 1 and authority value a; = 1.

3. (2 Punkte) Compute for all nodes in the graph the hubness and authority values after
one iteration.

4. (1 Punkt) If the initial hubness of node D would have been hp = 2 instead of 1, which
nodes would have a higher authority value after one iteration? What would happen to
the authority values of the other nodes?



