
Final Probability and Statistics AESB1212
25 January 2019, 9.00 – 11.00

Only the use of a non-graphical calculator and a clean copy of the formula sheet is allowed.
This exam consists of nine multiple choice questions and three open questions. You should answer the
open questions on the exam sheet.

Grade: Every correct multiple choice question counts for 2 points; for the open questions, points are
denoted per part. Then:

Grade =
MC +OQ

4
+ 1,

where MC is the amount of points scored for the multiple choice part and OQ for the open questions
part.

Explanation MC sheet: Colour the boxes with a pencil. Fill in the version, course code, your name

and student number. The latter should be ticked as well. Finally, sign the sheet with your signature.

Version 2

1. Consider the following ordered dataset:

3 4 6 7 7 8 8 9

The five-number summary of this dataset is given by

A. (3, 4.5, 7, 8, 9) B. (3, 5, 6.5, 8.75, 9) C. (3, 4.5, 6.5, 8, 9)
D. (3, 4.5, 7, 8.75, 9) E. (3, 5, 7, 8, 9) F. (3, 5, 6.5, 8, 9)

2. Consider the following two statements:
(I) A type I error occurs when the null hypothesis is falsely rejected.
(II) If a random sample becomes twice as large and all other factors stay equal, then a
confidence interval becomes larger by the factor

√
2.

Which of these statements is/are correct?

A. Both B. Only (I) C. Only (II) D. None

3. Let X ∼ U(0, θ). You want to test H0 : θ = 2 against H1 : θ > 2. You reject H0 in favour
of H1 if X ≥ 1.8.

Compute the probability of Type II error if the true value of θ equals 3.

A. 0.1 B. 0.3 C. 0.9 D. 0.4 E. 0.7 F. 0.6

4. Let Y have a N(4, 4) distribution. Using Chebyshev’s inequality it holds that:

A. P(|Y − 2| ≥ 8) ≥ 15
16 B. P(|Y − 4| ≥ 8) ≥ 1

4

C. P(|Y − 4| ≥ 8) ≤ 1
16 D. P(|Y − 2| ≥ 8) ≤ 1

16

E. P(|Y − 2| ≥ 8) ≤ 3
4 F. P(|Y − 4| ≥ 8) ≥ 15

16

5. Assume that the incoming calls in a call centre follow a Poisson process and that the
average rate of calls is 15 per hour. What is the probability that at least 10 minutes will
elapse between any two incoming calls?

A. e−2.5 B. 1− e−150 C. e−2/3

D. (3/2)e−2/3 E. 1− e−2.5 F. e−150/150



6. Consider the following order dataset:

1.46 1.56 2.45 2.63 3.75 3.84 4.28 4.58 5.27 5.46
5.53 5.73 5.89 5.93 6.23 6.34 7.83 8.48 8.56 9.83

What is the height of the histogram on bin (4, 6]?

A. 0.15 B. 0.10 C. 0.20 D. 0.05 E. 0.35 F. 0.40

7. X1, X2, . . . , X200 are i.i.d. random variables, having an Exp(2) distribution.

The sum
∑200

i=1Xi has approximately the following distribution:

A.N(100, 100) B. Exp(400) C.N(400, 800)
D.N(100, 50) E. N(400, 400) F. Exp(100)

8. Let X1, X2, . . . , X10 be a random sample from a U(0, 12) distribution.

What are the expectation and variance of the sample mean T = X̄10?

A.E[T ] = 60; Var(T ) = 120 B. E[T ] = 6; Var(T ) = 144
10

C. E[T ] = 6; Var(T ) = 12
10 D.E[T ] = 60; Var(T ) = 12

10

E. E[T ] = 6
10 ; Var(T ) = 144

10 F. E[T ] = 6
10 ; Var(T ) = 120

9. Let X ∼ Exp(λ). You want to test H0 : λ = 3 against H1 : λ < 3. You observe for X the
value x = 2. Compute the p-value for this realisation.

A. 0.4866 B. 0.7769 C. 0.2231 D. 0.5134 E. 0.9975 F. 0.0025
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Open questions

Always motivate your answers and write neatly.

1. Scientists measure the temperature in a lava flow. The temperature measurements have a
normal distribution with unknown expectation µA (in Celsius) and known variance σ2A = 4.
To improve the measurements, 6 repeated measurements are performed giving an average
value of x̄6 = 967.6.

(a) (3 points) Compute the two-sided 95% confidence interval for µA.

The scientists acquired a new thermometer. The measurements of the new thermometer follow
a normal distribution with unknown expectation µB (in Celsius) and unknown variance σB.
The temperature in a lava lake is measured 8 times, giving an average value x̄8 = 1043.8 and a
sample standard deviation s8 = 1.52.

(b) (3 points) Compute the two-sided 99% confidence interval for µB.



2. A t-test for the null hypothesis H0 : µ = 15 is performed by means of a dataset consisting
of n = 25 measurements. The sample mean is 16.5 and the sample variance is 9. The
significance level of the test is 0.01.

(a) (3 points) Decide whether the null hypothesis is rejected in favour of H1 : µ 6= 15.

(b) (3 points) The analysis is repeated with the alternative H1 : µ > 15. Decide whether
the null hypothesis is rejected when using this alternative.



3. Assume two measurement devices can measure the speed of a tennis serve. Assume the
measurements from the two devices are realizations of two random variables X1 and X2.
Suppose X1 and X2 are independent with E[X1] = E[X2] = µ, where µ is the true speed,
and that the variances are given by Var(X1) = 9 and Var(X2) = 16.

(a) (2 points) Consider the weighted average Xα = αX1 + (1−α)X2, for α ∈ [0, 1]. Show
that Xα is an unbiased estimator for µ.

(b) (2 points) Compute the variance of Xα.

(c) (2 points) Find the value α that minimizes the variance of Xα.

If you did not solve part (b) you may assume that Var(Xα) = 75α2 − 96α+ 75.



Extra space



Answers multiple choice:

1 A.

2 B.

3 F.

4 C.

5 A.

6 C.

7 D.

8 C.

9 F.


