Statistical mathematics Assignment 3 (Thursday 27/1)
Group 1 (10-12), Group 2 (12-14), Group 3 (14-16)

1. If A C B and B® # (), is P(A) larger or smaller than P(A|B)? Give some
reasoning for your answer.

2. Suppose that births are equally likely to be on any day. Let us also agree that
there are 365 days in a year.

(a) What is the probability that somebody chosen at random has a birthday on the
first day of a month?

(b) How does this probability change conditional on the knowledge that the person’s
birthday is in March?

(c) In February?

3. Suppose that we know the following percentages concerning the adult population
of some country:

e The proportion of people who are both overweight and suffer hypertension is
10%.

e The proportion of people who are not overweight but suffer hypertension is
18%.

e The proportion of people who are overweight but do not suffer hypertension
is 7%.

e The proportion of people who are neither overweight nor suffer hypertension

is 65%.
An adult is randomly selected from this population.

(a) Find the probability that the person selected suffers hypertension given that he
is overweight.

(b) Find the probability that the selected person suffers hypertension given that he
is not overweight.

(c) Compare the two probabilities just found to give an answer to the question as
to whether overweight people tend to suffer from hypertension

4. Assume that A and B are such events that P(A) = 0.4 and P(B) = 0.3. We also
know that P(A°N B¢) = 0.42. Are the events A and B independent?

5. Let us consider the situation depicted in the following figure. The switches
operate independently of one another. Switch 1 allows a message to go through
with probability of 0.88, switch 2 allows a message to go through with probability of
0.92 and switch 3 allows a message to go through with a probability of 0.90. What
is the probability that a message will find it’s way through the network?
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