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- (20%) Let X, X,,..., X, bearandom sample from a distribution with p.d.f. £(x; p) = p* (1~ p)"*,x =0,1.

Then
(a) (10%) Show thatY =X, + X, +---+ X, is a sufficient statistics for p.
(b) (10%) Show that the conditional probability P(X, = x,, X, = x,,--, X, = x, | Y = y)is independent of p.

2. (30%)Let X, X,,--,X, bearandom sample from N (0,6°).

(a) (10%) Find a sufficient statistic Y for o,
(b) (10%) Show that the maximum likelihood estimator for *is a function of Y.
(¢) (10%) Is the maximum likelihood estimator for o is unbiased?

3. (20%)Let X,,X,,...,X, bearandom sample from N{(z,c”) . Then

(a) (10%) Construct a 95% confidence interval for x , when the variance g” is known;

(b) (10%) Construct a 95% confidence interval for 4, when the variance o is unknown.

4. (30%) Let p, and p, be the respective proportions of babies with low birth weight (below 2500 grams) of

two developed countvies. We shall test i p, =p, vs. H,: p, > p,.
. (a) (10%) Define a critical region that has an ¢ = 0.05 significance level.
(b) (10%) If respective random samples of sizen, = 900 and n, = 700 yieided y, =135and y, =77 babies
with a fow birth weight, what is your conclusion?

(¢) (10%) What would your decision be with a siguilicance level ofa =0.01?

(You might need the following information)

a 0.050 0.025 0.020 0.010 0.005 0.001
zZ, 1.645 1.960 2.054 2.326 2.576 3.090
Zan 1.960 2.240 2.326 2.576 2.807 3.291




