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. Conditional Expectation (20%)
Lel X and Y have a trinominal distribution with o = 2, py = 4, and
Pz L
(1) Give the conditionnl expectation (Y | @), (7 %)
(L) Giive the conditional expectalion X | y) (T %)
(¢) Give the correlation cocflicient p bhetween X and Y. (G %)
2. Bivarviate Normal (15%)
Let X and ¥ have o bivariate normel distribution with gy — 70, 0% =
100, fey = 80, af = 160, and p— 5. Find
(a) B(Y | X = 72). (5%)
(h) Vear(Y 1 X 72), (6%)
(&) V(Y | X = 36). (5%)
3, Change ol Variable (15%)

WM & B

Let Ny, Xy have the joinl probability density function

JGoy, ) =2, D<@y <<,
Clonsider Che Leanslormalion
) A
'1.| ".'.l [
N,
Y, Ny

|7iruel
(a) the joinl density funclion of ¥y and Yy (6%),
() and the marginal probability density funclion of Yy and Y5 (5%),

(¢) Arve they independent.? (5%)
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1. Order Statistics (10%) %
4%
Lel Y, < ¥y < ¥y < ¥ be Lhe ovder stalistics of a random sarple
Ny Ny Ny, Xy fram e aniforn disseibution with pud,f,
s LEeg<]
Delermine the probability devsily function of ¥ and Y.
h. Sufficient. Statistics (209%)
(a) Using the lfactorization theovem to define sufficient statistics. (6%)
(b} State without proof what the Rao-Blackwell Theorem. Briefly
discuss its signilicance. (%)
(¢) Let Xy, Xg,..., X, be a random sample from a distribution with
p.dl.f.
j_'(;!:', () == H.r‘-ﬂ"j, 0 < @< 1, where (<.
I"ind the suflicient siatistic Y for . (6%)
. Bayesian Estimation (15%)
Let Xy No, 0, Xy be a random sample from a gamma distribution with
known «a and f) —: day 7 has a prior pod,f which is gamma with
paramelers ayp and Hy so thal the prior mean is vy,
(2) Find the posterior pu.f. of r, given Xy = @y, Xo = #9000 X = T,
(10%)
(b) Find the mean of this posterior disteibution and write il as a
funetion of the sample mean X and agl. (5%)
7. Tests (5%)
State without prool Lhe Neyman-Pearson Lemma,
1 AW M oM & M %
oM o& R . 134 (# %)
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