
Midterm Exam Statistical Methods

Vrije Universiteit Amsterdam, Faculty of Exact Sciences

9.00 – 10.30h, November 17, 2015

• Question 1 is on this page.

• Always motivate your answers.

• Write your answers in English.

• Only the use of a simple, non-graphical calculator is allowed.

• Programmable/graphical calculators, laptops, mobile phones, smart watches, books,
own formula sheets, etc. are not allowed.

• On the last two pages of the exam, some formulas and tables that you may want to use
can be found.

• The total number of points you can receive is 45: Grade = 1 +
points

5
.

• The division of points per question and subparts is as follows:

Question 1 2 3 4 5

Part a) 2 2 3 3 3
Part b) 2 2 4 4 3
Part c) 2 2 3 5 -
Part d) 2 - - 3 -

Total 8 6 10 15 6

1. Are the following statements sensible/correct? Briefly motivate your answer.

a) The mean is strongly affected by extreme values.

b) In systematic sampling, we simply use results that are very easy to get.

c) A bar chart can be used to visualize data at the ratio level of measurement.

d) Download speeds (in MB/s) are at the interval level of measurement.
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2. Figure 1 shows a histogram, a boxplot, and a normal QQ-plot of a sample x.

a) Describe briefly what the boxplot tells you about the location, spread and shape
of the underlying data.

b) What does the area of a bar in the histogram represent?

c) What can you deduce form the QQ-plot with respect to the tails of the underlying
distribution of the data compared to the tails of a normal distribution?
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Figure 1: Histogram, boxplot, and normal QQ-plot of a sample x.

3. A developer of a popular mobile app (available for Android, iPhone, and Windows
Phone) knows that 65% of the users have an iPhone and 20% of the users have an
Android phone. A user can pay 1 euro to get rid of annoying ads. The developer knows
from previous experience that the probabilities that Android, iPhone, and Windows
Phone users will pay the additional fee to get rid of ads are 10%, 60% and 20% respec-
tively.

a) Compute the probability that two randomly chosen users both have a Windows
phone.

b) Compute the probability that a randomly chosen user paid the additional fee.

c) The developer receives 1 euro from a user. What is the probability that this user
has an iPhone? Round the result to three decimal places.
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4. Alice tosses a fair coin three times.

a) Give the sample space Ω and probability measure P for this experiment.

b) Let A be the event that Heads comes up in the second toss, and B the event that
precisely two Tails come up. Are A and B independent?

Each time Heads comes up, Alice receives 2 euros. If Tails comes up in the first or
second toss, Alice receives nothing, and if Tails comes up in the third toss, Alice loses
everything she earned in the previous tosses.

c) Let X be the random variable which denotes the amount Alice earns after three
tosses. Determine all possible values x of X and construct the probability function
p(x) = P (X = x) of X based on the formal definition. (You may present the
results in a table).

d) Compute, using part c), the expectation E(X) of X.

5. A printer is designed so that the printing time of one A4 page may be assumed to be
a normally distributed random variable with mean µ = 10.00 seconds and standard
deviation σ = 1.50 seconds.

a) What is the probability that a single page will be printed in less than 9.00 seconds?

b) What is the probability that the mean printing time of 25 randomly selected one
page documents is more than 10.66 seconds?
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Formulas and Tables for Exam Statistical Methods

Probability

We use the following notation:
Ω sample space, P probability measure.
B,A1, A2, . . . , Am events,
A1, A2, . . . , Am a partition of Ω with P (Ai) > 0 for all i ∈ {1, 2, . . . ,m}.

Law of Total Probability :

P (B) =

m∑

i=1

P (B ∩Ai) =

m∑

i=1

P (B|Ai)P (Ai).

Bayes’ Theorem:

P (Ar|B) =
P (Ar ∩B)∑m

i=1 P (B|Ai)P (Ai)
=

P (B|Ar)P (Ar)∑m
i=1 P (B|Ai)P (Ai)

.




