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. [10 peints] Let X3, X5, ..., be iid. random variables and Y be a discrete random variable

taking positive integer values. Assume that X;’s andY are independent. Let Z = 23;1 Xi,

(a) Show that E(Z) = B(Y}- B{(X1).
(b} Show that Var(Z) = E(Y) - Var(X,) + Var(Y) - [E(X1)]%

2. [10 points] Let Xy,..., X, be iid. from the Poisson distribution P(x}f) = =& with

!

f > 0. Please find the UMVUE (uniformly minimum variance unbiased estimator) of e~
with a fixed ¢ > 0.

3. [30 pointsj Let: X3, .., X;, beiid. random variables having the Lebesgue p.d.f. f{z|o, 8) =
af ezt 0 < & < B, where @ > 0 and 8 > 0 are unknown.

{a) Obtain moment estimators of o and # using the method of moments.

(b} Find the MLEs of o and 5.

4. [24 points] Let Xi,..., X, and ¥4,..., ¥V, be independent random samples from Poisson
distributions with mean 8 and 8,, respectively. Find the likelihood ratio, Wald and score
statistics for testing Hp : 6 = kb versus Hy : 8 # kf,, where & is a known positive

constant.

5. Let Y4,..., Y, are independent N(y,o0?), while Yuqy,..., Y, are independent N{B, +
By, 0%} (i =m+1,...,n) random samples. Note that z;'s are known constants.
(a) [16 points] Find the MLEs for the four unknown parameters (4, 5, 51, a?).

(b) [10 points] Write our the rejection region for an approximate level o test for Hy :
B = 0 versus Hy : B # 0. Explain how to use the test to obtain an approximate
level 1 — o confidence set for f;.
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