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1. (15%]) If we have
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where A4,B,C,D,E,and F are all real numbers, please express E? 4+ F? intermsof 4,8,C,and D.

2. (10%) Foran m X n matrix A, we have AA7 is an identify matrix. Is m <n or n < m? Please

provide detailed reasons.

3. (20%) Let Y = X? where X is a normal random variable with parameters 0 and ¢?2, that s,
X~N(0,02).
a. (10%) Please find the probability density function of Y.
b. {5%) Find the moment-generating function of X.
c. {5%]) Find the variance Var(Y) of Y.

4. (20%) Let X be an exponential random variable with mean 1/A. Alsolet Y = [X] 4+ 1 where [X]
denotes the integer part of X, e.g., [3.4] =3 and [2] = 2.
a. (10%) Find the moment-generating function of Y.
b. (5%) Find the mean E(Y) of Y.
¢. {5%) Find the variance Var(Y) of Y.

5. (10%) Let X be a negative binomial random variable with parameters (r,p). Find the

moment-generating function of X.

6. (15%) Let X be a Poisson random variable with parameter 1>0.
a. (10%) Find E(X?®).
b. (5%)Find E(X1) if A < 1.

7. (10%) Let X and Y be jointly normal random variables with Var(X) = Var(Y). Let random variables
W=X+Y and Z=X—Y.Are W and Z independent? Please provide detailed reasons.




