
Midterm Exam Statistical Methods

Vrije Universiteit Amsterdam, Faculty of Exact Sciences

9.00 – 10.30h, November 22, 2016

• 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, tablets, e-readers, mobile phones, smart-
phones, smartwatches, 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 4 3 1
Part b) 2 3 4 2 2
Part c) 2 3 2 5 3
Part d) 2 - - 3 -

Total 8 8 10 13 6

1. Are the following statements correct or incorrect? Choose one of the two options for
each statement. Briefly motivate your answer.

a) According to the “68–95–99.7” rule, about 95% of the data points in a sample
originating from a normal distribution will fall within 3 standard deviations of the
population mean.

b) The sample mean and the sample mode are always equal for data at the ordinal
level of measurement.

c) The sample standard deviation cannot be computed if the sample size n equals 1.

d) The probability of a union of two events is always less than or equal to the sum of
the probabilities of these two events.
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2. Executives of a news portal investigate the amount of time its visitors spend on the
main page of the portal. Time spent by 25 randomly chosen visitors was measured and
the results of these measurements are presented below:

31.90 34.47 23.06 33.95 43.38
30.53 41.20 29.98 29.32 17.40
44.82 43.21 19.46 39.32 24.72
42.86 29.58 36.46 20.70 28.19
27.92 40.15 30.59 19.15 25.13

a) Give, based on the relative frequency, an estimate for the probability that a ran-
domly selected visitor will spend more than 30 seconds on the main page of the
portal.

The executives would like the population distribution of the amount of time spent on
the main page to be normally distributed with mean µ = 30.00 seconds and standard
deviation σ = 10.00 seconds.

b) Give, assuming that the goal of the executives is achieved, the probability that a
randomly selected visitor will spend less than 28 seconds on the main page of the
portal.

c) Give, assuming that the goal of the executives is achieved, the probability that the
mean time spent on the main page of the portal by 36 randomly selected visitors
is less than 28 seconds.

3. Every employee of a big company received recently a new laptop. All laptops come
with a pre-installed operating system, including, among others, a highly unstable web
browser Verge. It turns out that the probability of Verge crashing at least once while
surfing the Internet equals 0.80. Since Verge has such bad reputation, many users choose
to replace it with a more stable web browser called Marble. Some time after the intro-
duction of the new laptops the IT department of the company surveyed its employees
about the user experience. It turns out that 92% of employees who experienced at
least one crash of Verge installed Marble, and 46% of employees who did not have any
problems with Verge decided to switch to Marble anyway.

a) Compute the probability that a randomly chosen employee has Marble installed
on their laptop.

b) A randomly chosen employee has Marble installed on their laptop. Compute the
probability that Verge, installed previously on their laptop, crashed at least once.
Round the result to three decimal places. (To one decimal place, if you express
probabilities in percentages.)

c) Do crashes of Verge increase the probability of installing Marbles? Does it imply
that the events A = {Verge crashed at least once} and B = {Marble is installed}
are dependent? Why (not)?
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4. Andy first rolls a fair six-sided die, and then tosses a fair coin.

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

b) How would the probability measure P change if Andy used a biased coin with the
probability of Tails equal to 0.4?

Andy proposes the following game (with a fair six-sided die and a fair coin) to Bridget:
if Heads comes up, Bridget receives 3 euros from Andy, irrespective of the result on the
die. If Tails comes up, Bridget has to pay Andy as many euros as the die shows.

c) Let X be the random variable which denotes the amount Bridget earns in one turn
of the game. 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. Figure 1 shows histograms of Sample A and Sample B, a boxplot of Sample B, and
three normal QQ-plots. It is known that Samples A and B originate from two different
population distributions.

a) By looking at both histograms, what can be said about the tails of the population
distribution of Sample A with respect to the tails of the population distribution of
Sample B?

b) What does the box (i.e., the three lines: top and bottom sides of the box and the
thick line in the middle) in a boxplot represent?

c) Two out of the three normal QQ-plots correspond to Sample A and Sample B.
Indicate which QQ-plot depicts Sample A and which one depicts Sample B, and
motivate your answer.
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Figure 1: Histograms of Sample A and Sample B, boxplot of Sample B, three QQ-plots.
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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)

.




