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1. (5%) Let S ={1,2,3,4} be a sample space of an experiment. If Gis the smallest field that contains
' the sets {1} and {2,3}, which of the following sets is also contained in G ?
@ 3}
® (4
© {1,3}
D) {2,4}
(E) {13,4}

2. (5%) Let X be arandom variable with probability mass function given'by _
()= x*/a, ifx=-3,-2,-1,0,1,2,3,
Px 0, otherwise.

What is the variance of X?
A 28

B) 14

© 9

D) 7

E) 1

3. (5%) Suppose that X and ¥ are random variables with the same variance o? . What is the
covariance of X —Y and X +Y?
(A) 0
B) 1
©) o
(D) 20
B) of

4. (5%) Let X be a random variable. Let M, (s) be the moment generating function associated with
X . Which of the following expressions cannot be M, (s)? ’ '

s
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1 1 1 1
B M ="¢ -5 S il 4s+_ 5s
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8
© My)=3575"335
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B) M=t
2-s

(A) My(s)=

(D) My(s)=
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5.

(5%) A six-sided die is rolled three times independently. What is the probability that we obtain a sum
of 122

(A) 1/6

(B)1/18

(C) 1736

(D) 1/216

(E) 25/216.

(5%) Two coins are tossed simultaneously. If one of them turned head, what is the probability that
the other one also turn head?

(A) 0.1
(B) 0.25
(C) 0.5

(D) 0.75

(E) None of these

(5%) If the pdf of a continuous random variable is given as

~N_(x/2, 0=x=2,
fe0 _{ 0, otherwise,
what is the value of P(X = 1)?
(A) 0
(B) 0.5
©) 05
D) 1

(E) None of these

(5%) If a continuous random vaciable X has the pdf

1 1
[ =15 @ <x<e
what is its mean?
(A) 0
(B) 1
€ =

D) In(1+n)
(E) None of these

(5%) If a continuous random variable X has the pdf
1 _x
f(x):—z—e_f, x = 0.

Which of the following statements is wrong?
(A) P0sx=<2)=¢"?

(B) E[X]=2

(C) var[xX]=8

(D) TheCDFof X is

N
Fix)=1-¢72, x=0.
(E) None of these
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110. (5%) Consider two i.1.d. random variables X, and X, with Poisson distribution:

;{ke—/‘l

P(X;=k)= R kE=0123,....
Which of the following statements is wrong?
(A) The mean of X; is A

(B) The variance of X; is 4

(C) The moment generating function of X;ise
(D) X, + X, is Poisson distributed

(E) None of these

Alet-1)

S

1. (10%) Consider two discrete random variables X and Y with joint pmf:

Px,y) | X=—-1] x=0 | X=1
Y= 0.15 0.15 0.1

Y = 4 0.05 0.1 0.15
Y=6 0.1 0.15 0.05

(a) (5%) Are X and Y independent? Prove it or disprove it.
(b) (5%) Are X and ¥ uncorrelated? Prove it or disprove it.

2. (15%) Consider a random variable X with pmf:
04, x==%£1,
Px=0={y, .o

Given ¥ = x, the conditional distribution of a random variable ¥ is Gaussian with N(x, 1).
() (5%) Find the marginal distribution of Y.

(b) (5%) Find the conditional probability PX =1y =1).

(c) (5%) Find the conditional mean E[X|Y = 1]

3. (10%) An exponential random variable has a PDF of the form
Ae ¥, ifz>0,
zZ)=
1(2) { 0, otherwise,
where A is a positive parameter. Suppose that X and Y are independent exponential random
variables with common parameter A. Please find E[max(2X,Y )]

4. (15%) Let X bearandom variable that takes nonnegative integer values, and is associated with a

moment generating function of the form

2 344> +2*
MX(S)=§'___3—_—85——'

(2) (5%) Find E[X].
(b) (10%) Find E[X | X # 0].




