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1. (15%) Let X1, ..., X, be a random sample from a population with pdf
L
20’

Find, if one exists, an uniformly minimum variance unbiased estimator of §. ~

f(=l6) =

—f<z<0,0>0.

2. (15%) Find P(X < VY) if X and Y are jointly distributed with pdf

flz,y) =€, 0<z<y<oo.

3. (15%, 5% for each) Let X3, ..., X, be aiid U(0,6).
(a) Find the Cramer-Rao lower bound (CRLB) for any unbiased estimator.
(b) Find the unbiased estimator based on the maximum likelihood estimator.

(c) Evaluate the variance of (b). Does this variance attain the CRLB? Explain the reason.

4. (15%) For the three-stage hierarchical model
Y|N ~ Bin(N,p) and  N|A ~ Poisson(A) and A~ Gamma(e, B).
Evaluate Var(Y) and Cou(Y, A).

5. (10%) Let X has pdf fx(z) = ¢(z + 1), =2 < z < 1. Find the value of ¢ that makes f a
pdf. Then, find the pdf of ¥ = X2

6. (15%) Let X, ..., X, be a raridom sample from a N(#, 0%) population. Consider testing
Hy: 0, <60 <0, versus H, :0<6;0r8>0,.
Show that the test

reject Hy if X > 6, +tn_1,a_/2\/52/n or X <6; — tn_l,a/m/S’z/n

is not a size « test.

7. (15%) Find a 1 — « confidence interval for 8, given X3, ..., X, iid with pdf f(z|9) = 2z/6?,
O<z<.




