
Einführung in Wissensbasierte Systeme, 3.0 VU, 184.737
Exercise Sheet 4 - Nonmonotonic Reasoning 2 & Probabilistic Methods

You have to tick the prepared exercises in TUWEL at the latest before
Friday, June 15, 2012, 13:00 CET (AUFGABE Ankreuzen 4. Übungsblatt).

Be sure that you tick only subtasks which you can solve and explain on the blackboard!

Exercise 1 (2 pts.): Let ∆ be the following set of defaults, where a, b, c, and d are propositional atoms:

∆ =
{

a:¬c
¬c , b:c

c , :d
a ,

a:
b

}
.

Determine the extensions of the default theory T = (W,∆) for W = ∅ by determining the operator ΓT as
described in the lecture.

Exercise 2 (2 pts.): Consider the following graph of a Bayesian network:

Answer the following questions and give an explanation about your answer.

• Is I conditionally independent of C by given evidence E?

• Is C conditionally independent of G by given evidence E, A and D?

• Which evidences are needed such that J is conditionally independent of B?

• Which evidences are needed such that D is conditionally independent of E?

Exercise 3 (2 pts.): Given the following Bayesian network, where the probabilities for A, B, and C are
P (A) = 0.2, P (B) = 0.8 and P (C) = 0.6, respectively. The conditional probabilities for P (D|A,B),
P (D|E,D), P (E|C), and P (H|E) are as follows:
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A B P (D|A,B)

0 0 0.0
0 1 0.9
1 0 0.2
1 1 1.0

D E P (G|D,E)

0 0 0.0
0 1 0.5
1 0 0.2
1 1 0.8

C P (E|C)

1 0.3
0 0.5

E P (H|E)

1 0.75
0 0.1

Calculate the conditional probability P (G|B,¬E).

Exercise 4 (2 pts.): Suppose we have a bag of three biased coins, a, b, and c, with probabilities of coming up
heads of 25%, 50% and 70%, respectively. One coin is drawn randomly from the bag (with equal likelihood
of drawing each of the three coins), and then the coin is flipped three times to generate the outcomes X1,
X2, and X3.

• Create a Bayesian network corresponding to this setup and define the necessary conditional probability
tables.

• Calculate which coin was most likely to have been drawn from the bag if the observed flips come out
heads twice and tails once.

Exercise 5 (2 pts.): After a yearly checkup, your physician has bad news and good news for you. The bad
news is that a test for a serious illness was positive, where the test has an accuracy of 99% (i.e., if a patient
has the illness, the test is positive with a 99% probability, and if a patient has not the illness, the test is
negative with a 99% probability). The good news is that the illness is very rare. It appears in only one of
10.000 persons. What is the probability that you actually have the illness. And why is it good news that the
illness is rare?
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