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Please note:

=  This exam paper contains four questions totaling 20 marks.
Basic notions: The aims of the questions in this part are to evaluate the required minimal student knowledge and skills. Answers in the
pass category represent the minimum understanding of basic concepts: Statistics of Random Variables (Expectation, Moments), Vector
random variables, Joint density and distribution functions, Statistical independence, Central limit theorem, multiple random variables

Question1  Multiple Choice (5 marks)
Identify the choice that best completes the statement or answers the question.

1) When three coins are tossed, what is the expected value of the number of heads?

a) 1 b) 2
¢ 1.5 d) 2.5
2) The payoff (X) for a lottery game has the following probability distribution
| X = payoff $0 $5
| probability 0.8 0.2
What is the expected value of X= payoff?
a) $0 b) $1.00
c) $0.50 d) $2.50
3) GivenE(X) = 5and E(Y) = —2,thenE(X — Y)s:
a) -2 b) 3
¢ 5 d 17
4) The equation of the mean for uniform distribution is
a) mean = 4(b + a)/2b b) mean=(b-2a)/4
c) mean = (b +a)/2 d) mean = (2a + 2b)/2a

5) Consider the following functions:

| cosz, zel-LI cosr, t€ =T . | cosz, zE|0I]
flz) = \ N | ?_'_3} glz) = | | L d h(z)= i | | )}
a 0, otherwise, 0,  otherwise, 0,  otherwise.

Which of these functions is/are a probability density?
a) Only h b) Onlyg
c) fand g d) fandh



Familiar and Unfamiliar Problems Solving: The aim of the questions in this part is to evaluate that the student has some basic
knowledge of the key aspects of the lecture material and can attempt to solve familiar and unfamiliar problems: Statistics of Random
Variables (Expectation, Moments), Vector random variables, Joint density and distribution functions, Statistical independence, Central

limit theorem, multiple random variables

Question 2 (4 marks)
a) List four Properties of the Joint CDF Distribution (write equations): (2 marks)

b) Explain the first, second and third Central Moments (description and equation) (2 marks)
Solution




Question 3 (6 marks)
(4.5 marks)

a) Given the joint probability density

‘ fx.y) = {4-\-‘: forO0=x<=1.0<y <1

0] elsewhere

Find the marginal densities of X and Y and the conditional density of X given Y =y.

b) Given the independent random variables X;, X,, and X3 with the probability densities

. e for x93 = O
B =
J1CGerd { (8] clsewhere
. De—2Zx2 for x> = O
o — ]
J2 2> { (8] clsewhere
Falaa) — {3()*37"3 for xz = O
i (0] clsewhere

Find their joint probability density. (1.5 marks)
Solution




Question 4 (5 marks)

a) Random variable X has PMF (3 marks)
1/4: 7 —0),
< P =2 am=dAd,
P (8) — /4 I
0 otherwise.

i. Calculate E [X |
Ii. Calculate the expected valueof V = g(X) = 4X + 7
iii. Calculate the second moment about the origin

Solution

b) The joint PMF shown in the following table. Find the marginal PMF's for the random variables X and
Y. (2 marks)

Px vlz, 4) | y=0 y=1 y=2

=20 0.01 0 )

r=1 0.09  0.09 )
)

0 0 0.81

— p—

= 2

GOOD LUCK
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