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1) (5%) Let X be a random variable having density function f{r) given by

. 1f18 $—138
flz) =
165/18: £=2

Calculate ¢ such that
Var[X]
2

P(|X — E[X]| = ¢) =

o

2) (10%) Let X and Y be two random variables having finite expectation. Suppose

4

PIX>2Y)=1

(1) Show that E[X] > E[Y].

(u) E[X]=E[Y]|fandonlyif P(X =Y) =1.

3) (10%) Let Xy,---, X, be independent random variables having a common density

with mean g and variance o2, Set X =0, X;/n.

(1) Show that

(11) Find

4) (20%) Let X be a uniformly distributed random variable over (0, 1), and let ¥ be a
uniformly distributed random variable over (0. X'). Find the joint density of X and

Y and the marginal density of Y.
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5) (15%) Given Geometric density function
fiz)=p(l—p)*, =0,1,2,..., D<= p <1

Let X and ¥ be independent random wvariables each geometrically distributed wath
parameter .

(1) Find the distnbution of mmi{ X, ¥7).

(1) Find P(Y = X).
i111) Find the distribution of X 4+ V.
(1v) Let M = 0 be an mteger. Compute the mean of min(X, M.

(v) Find E[Y|X + Y = ¢ where ¢ is a non—negative integer.

6) (20%) Suppose that the conditional density of ¥ given A = A 1s the Polsson density

with parameter A, 1.e.,

a Ay
frialy|d) = ;, cy=0.1.2...

where the density of A 1s

-ﬁﬂ: Aa—lf_—;'nﬂ i
.i'r-"n(f}'-j s T1 A>0

(1) Find the den=sity of ¥

(11) Find the density of A given ¥ = .
T) (20%) Let the random wvariable X have a umform distribution wath density given by

1 = P r—
T) = ——, 0 —V3r =<1 = n+ 3o
= ey !
where —oo < p = oo and & = (. Find the maxamum-—lhkelihood estimates of g and

.




