
T122 Quiz 5 on Hwk STAT301: A First Course in Probability FORM A

Name ID#:_________ Serial #:___
Instructions. The quiz is 20 minutes. Write important steps to arrive at the solution of the following 3
problems.

1. (7 marks) If X and Y are independent and identically distributed with mean � = 4 and variance
�2 = 25, �nd E[2(X � Y )2]

2. (7 marks) Let (Xi; Yi); i = 1; :::; be a sequence of independent and identically distributed random
vectors. That is, X1; Y1 is independent of, and has the same distribution as X2; Y2 and so on. Although
Xi and Yi can be dependent, Xi and Yj are independent when i 6= j. Let

�x = E[Xi] = 3; �y = E[Yi] = 4; �2x = V ar (Xi) = 16;
�2y = V ar (Yi) = 25; � = Corr(Xi; Yi) = 0:8

Find Corr
�Pn

i=1Xi;
Pn

j=1 Yj

�
.
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3. (2+4=6 marks) The Conditional Covariance Formula. The conditional covariance of X and Y, given
Z, is de�ned by Cov(X;Y jZ) � E[(X �E[XjZ])(Y �E[Y jZ])jZ] and Cov(X;Y ) = E[Cov(X;Y jZ)]+
Cov(E[XjZ]; E[Y jZ])

(a) Show that Var(XjZ) = E[X2jZ]� (E[XjZ])2

(b) Suppose passenger arrival at a train depot is a Poisson random variable T with mean �t = 10t:
The train arrival time at the depot is independent of passenger arrival and is a uniform random variable
distributed over (0,T ). What is the variance of the number of passengers who enter the train?.
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T122 Quiz 5 on Hwk STAT301: A First Course in Probability FORM A

Name ID#:_________ Serial #:___
Instructions. The quiz is 20 minutes. Write important steps to arrive at the solution of the following 3
problems.

2. (7 marks) If X and Y are independent and identically distributed with mean � and variance �2, �nd

E[2(X � Y )2]

2. (6 marks) The Conditional Covariance Formula. The conditional covariance of X and Y, given Z, is
de�ned by Cov(X;Y jZ) � E[(X � E[XjZ])(Y � E[Y jZ])jZ]
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(a) Show that Cov(X;Y jZ) = E[XY jZ]� E[XjZ]E[Y jZ]

(b) Prove the conditional covariance formula Cov (X;Y ) = E[Cov(X;Y jZ)] + Cov(E[XjZ]; E[Y jZ])

(c) Set X and Y in part (b) and obtain the conditional variance formula
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3. (7 marks) Let (Xi; Yi); i = 1; :::; be a sequence of independent and identically distributed random
vectors. That is, X1; Y1 is independent of, and has the same distribution as X2; Y2 and so on. Although
Xi and Yi can be dependent, Xi and Yj are independent when i 6= j. Let

�x = E[Xi]; �y = E[Yi]; �2x = V ar (Xi) ;
�2y = V ar (Yi) ; � = Corr(Xi; Yi)

Find Corr
�Pn

i=1Xi;
Pn

j=1 Yj

�
.
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