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1.20%)Let X, X,, X bearandom sample from the N(4,0 ?) distribution, consider the following 4

X, +X,+ X, + X, - X, T X, - X
5 3= ~

3 2

statistics: T, =2X, - X,, T, =

T X+ X+ X+ X+ X
4 )
5

(2) Which of the 4 statistics are unbiased estimators of ££ 7

(b) Find the variances of all the unbiased estimators of £, which one has the smallest variance?

2. (20%) Let X be a random variable with probability function under H and H, given by

X 1 2 3 4 5 6
fo(x) 0.01 0.01 0.01 0.01 0.01 0.95
£100 0.05 0.04 0.03 0.02 0.01 0.85

(a) Let a =0.03, use the Neymen-Pearson Lemma to find the most powerful test.

(b) Find the power of the most powerful test found in (a).
3.(10%) X, X5, X is a random sample from the binomial(#, 6 ) distribution, find a MLE for 6*.

4. (10%)Let X,, X, bei.id random variables with the following p.d.f. f(:0),0>0:
F(0;:0)=e?, f1;0)=0e"’, f(2;0)=1-¢"-0e’ »and f(x;0)=0 otherwise. Usc the definition of

sufficiency to show that X, + X , 1s not a sufficient statistic for g.

5. (20%)Let X and Y bethe sample means of independent random samples of sizes 7, and 7, taken from normal

populations with known variances o 7, 01 respectively.

(2) What is a 100(1 — & )% confidence interval for 11— w2? (FTHARRHMEERER)

(b) If o %, 0 are unknown but equal, 0 ' = 02’ = ¢, find an appropriate estimator for .

6. (10%) Let X, X,,-+, X, be arandom sample with p.d.f. given by

X
g

, x>0, 0<f<w

f)=—e

Derive the UMP(uniformly most powerful) test for testing H : @ > 6, against H, : 0 <8, atlevel .

7.(10%) X, X,,- - X, isa random sample from N(z,0 ") distribution, 2, unknown. Find the UMVUE for Ay
o)




