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(30 pts) Please explain the following items.

(a) (10 pts) The Rao-Cramer Inequality
(b) (10 pts) The Rao-Blackwell Theorem
(c) (10 pts) Chebyshev’s Inequality and its proof

(15 pts) Let X3, Xo, X3, Xy be mutually stochastically independent
random variables, each with p.d.f.

f(w):{e’”’, g <"m, < oo .

0, elsewhere

Find the distribution of ¥ = min{ X, X5, X3, X4}

(15 pts) Let X be a random variable following N(u,o?) and\consider a

transform Y = eX,

(a) (9 pts) Find the p.d.f. of Y.
(b) (6 pts) Find the mean and the varianee of Y.

(20 pts) Let X3, Xo,. .., X, be a random sample from a digffibution with
one of two pdfs.
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Find the maximum likelihood estimation (MLE) of 0.

(20 pts) Let X; and Xy be the two independent exponential random
variables with population means o; and oo, respectively. Please show
that the probability density function of the difference of two exponentials
Y = X;—-Xs, fr(y), has a Laplace distribution with parameters a; and
Q9.
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