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—. Consider the length of a video X in minutes distributed from a website has the following

probability mass function (PMF):

0.15 x=1,2,3,4,
P (x)=40.1 x= 5,678,

0 otherwise
Given the event that xe L =1{5,6,7,8}:
1. (5%) Find the conditional PMF P, (x).

2. (5%) Find the conditional expected value E[X |L].
3. (5%) Find the conditional variance Var[X | L].

4. (5%) Find the conditional standard deviation o, .

=.Let o, and o, denote the variances of random variable Xand Y. Let W =X —a¥,

where «a is a constant.
1. (10%) Find Var[WW], and show that Cov[X,Y]< % Var[ X ] +g Var[Y].
7]

2. (10%) Show that the correlation coefficient of the two random variable X and ¥,
_ Cov[X,Y] '

ey , has the property that -1< p, , <1.

O Oy

=. Consider random variable X and Y have the joint probability density function (PDF)

A#gim'ﬁll'r)s x> 0-, _V = O

0 , otherwise

Syr(x3)= {

where Aand g are constants.
1. (10%) Let W =Y /X.Find the PDF of f (w).
2. (10%) Let Z =aX where a is a constant. Find the PDF of f,(x) and f,(z).

9. For a random variable X, the moment generating function (MGF) of X is defined as

g, (s)=E[e*].

d'¢y (s)

1. (10%) Show that the n-th moment of the random variable X, E[X"]= L
Ay

5=0

2. (10%) Suppose ¢, (s)=10/(10-s). Find E[X].

&.Given X ,X,,....X, asequence ofiid random variables with expected value u, and

Z (X; —hiLy )
variance o . Let 7, == —e—u—.

noy
1.(10%) Find E[Z ] and Var[Z ].
2. (10%) Show that when # is approaching to o, the cumulative distribution function

(CDF) of random variable Z, F,(z), is approaching to the standard normal CDF,

@¢(z). In other words, limF,(z)=¢(z).



