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1.

(10%) For two random variables X and Y with E(X) = 3 and E(Y) = 10, please find E[E(X|Y)].
(10%) Let 4 be an m X 8 matrix. If AAT is an identity matrix, please provide the range of m.

(10%) Fora 5 X 7 matrix
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where I isa 5 X 5 identity matrix, please find a 2 X 7 matrix G suchthat GHT =0 and G % 0.

(20%) Let X be an exponential random variable with mean 1/4 = 1.Llet Y = [X] + 1 where [X]
denotes the integer part of X. (E.g., [2.3] = 2 and [3.9] = 3.) Then, please show that ¥ isa
geometric random variable with parameter p. Also find p.

(10%) We roll a fair die successively. Find the expected number of rolls until the first 1 given that the
first 5 occurred on the third roll.

(20%) Let X4, X5, ... beindependent and identically distributed Gaussian random variables with
common mean u and common variance o2, If ¥ = X; + X, + -+ Xy where N is a Poisson
random variable with parameter A, then find the moment generating function of Y.

(10%) Let X be a continuous random variable with P(0 < X < ¢) = 1 where ¢ isareal number
and ¢ > 0. Do we have Var(X) < (c?/4)? Please give the reasons.

(10%) Let the joint probability density function of X and Y be given by

_fee™, ifx =0,y <x;
fl,y) = { 0, otherwise

where ¢ is a real number. Calculate E(Y|X = 10).




