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1. (15pts) Let X be a random variable on the probability space (2, 4, P). Prove Cheby-
shev’s inequality: for any a > 0,

P(X| > a) < = E(X?)
a

2. (30pts) Let Xy, Xs,... be i.i.d. Uniforml0, §], for # > 0. Show that

(a) {15pts) X(,y is the MLE of 4.

(b) (15pts) n(f# — X(,)) converges in distribution to the Exponential distribution
with mean 6.

3. (55pts) The Poisson distribution’ P(\) with parameter X > 0 is
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(a) (10pts) Show that the gamma family of distributions comstitutes a conjugate
family of priors for A.

(b) (10pts) X ~ P(A). Find the risk function of §(X) = X under the loss function

A — d)?
b}

¢ d) =

(c) (5pts) Show that P(A) has moment generating function
M(t) = exp{X(c' = 1)}

(d) (10pts) Show that for 0wz < 1, = %3 g L < 1.
(Hint: use Taylor expansion of log(1 + z) around = = 0)
(e) (10pts) Let Xq, Xo.... be i.id. P(A), A > 0. Let S, = 3%, X;. Show that,
for t > 0,
P(Sn, > n(A+¢)) < exp{nA(e’ — 1) — nt(A + ¢)}.

(f) (10pts) Show that for 0 < ¢ < A\/2, P(S, > n(A+€)) < ea:p{—-’:b\i?
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