TEEGRAL 105 L E R A L RRE

8 REREG BA AR BER
AR LAMAL | B SRAESRELAS  ERARK  ALPM LA ABARRELER  BRKETIHY -
SERLRAFNEBRE FRAHEBE eHBLY

1. (20 points)Suppose (X, Y') is uniformly distributed over the region {(z, ) :
0<|z|+ |yl < 1}.
(a) Find the joint probability density function of (X,Y).
(b) Find the marginal density functions fx(z) and fy(y).
(c) Are X and Y independent?

2. (20 points)Consider Jane and Chuck roll n, n = 1,2,..., independent
fair six-sided dice respectively. Let X, and ¥, be the sum of n dice

rolled by Jane and Chuck respectively. Find the following probabilities.

(a) P(X; < Y1).
(b) P(X2 <Ya).
(c) nli_)rgo P X< Y.

3. (20 points)Suppose X follows a normal distribution with mean 0 and

variance 62. § > 0

(a) Is X sufficient and complete for 07

(b) Find the minimum variance unbiased estimator (MVUE) of @, if it
exists.
4. (20 points)Let X1, X> be a random sample having p.d.f. f(z;8) =
le-7, z>0
& 7 with the parameter space Q = {6|6# = 1,2}. To
0, otherwise,

test Ho:0=2vs H,: 0 =1, we reject Hy iff ;(i;’f;}rgz’ﬂ < 1.

(a) Find the significance level of the test.
(b) Find the power of the test when Hy is false.

5. (20 points)Let X;, ¢ = 1,...,m, be independent random variables following

the distribution of Binomial(7;, p;).

(a) Derive a likelihood ratio test statistic for the hypothesis Hy : p; =
P2 = ... = pm against the alternative that p; # p;, for some 1 <i <
-

(b) What is the asymptotic distribution of the test statistic in part (a)?



