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1. (5%) (10%) Let X ~ NegativeBinomial(r,p). State the necessary conditions so that X
will converge to a Poisson distribution. Under the given conditions, show that the conver-

gence property holds.

2. (15%) Let X4, ..., X, be a random sample from the probability density function
fx(z]|d) =621, 0<z <1, 0<b<co.

Show that the variance of the the uniformly minimum variance unbiased estimator of 6

cannot attain the Cramér-Rao lower bound.

3. (10%) Let XY =y ~ Binomial(y,p), YA = A ~ Poisson()\), and A ~ Ezponential(8).

Compute the variance of X.

4. (15%) Let X and Y be continuous random variables with the corresponding distributions

Fx(z) and Fy(y). Derive the distribution of ¥ conditioning on X —Y = 0.

5. (10%) Let X,..., X, be a random sample from a N(u, ¢%). Find a function, say g(-), of
52 such that E[g(S2)] = o7 for (n+p) > L.

6. (5%) (15%) State and show the Neyman-Pearson lemma.

7. (15%) Show that a uniformly most powerful level o test is an unbiased test.
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