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(10) 1. Let Xy,..., X, be a random sample from the following distribution:

T 110 1
Pg(X = :17) 91 02 1-— 91 — 02

where 8; > 0,7 =1,2 and 6; + 6, < 1.
(a) Find minimal sufficient statistics for (61,6). Is it complete?
(b) Find the maximum likelihood estimate of 6,.

(8) 2. Suppose X1, Xo,...,X,, and Y7,Y>,...,Y, are independent random samples, respectively,
from N(u,0?) and N(2u,20?), where —co < u < 0o, 02 > 0.
Find minimal sufficient statistics for (u,0?). Is it complete?

(8) 3. Suppose X; and X, are two i.i.d. observations from Binomial(n,p), 0 < p < 1, n known.
Let 8 = p™. Find the UMVUE of 6.

(12) 4. For observations yi,. .., Y, consider the linear model
yi:ﬁxi+eia i:]-a"'ana

where z; is the value of a co-variate corresponding to y; and ¢; are i.i.d. errors having the N(0,02)
distribution with 8, 02 unknown.

(a) Show that the distribution of y1, ..., y, belongs to k-variate exponential family. Find k.

(b) Find minimal sufficient statistic for (8, 02). Is it complete?

(c) Find the least squares estimate of 3.

(d) Find the MLE of (8, o?).

12) 5. Let Xq,...,X, be a random sample from Poisson(\), A > 0.
a) Find the Fisher information of A contained in the random sample.
b) Find the Cramer-Rao lower bound on the variance of an unbiased estimator of exp(—\).
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(c) Find the UMVUE of exp(—2). Does it attain the lower bound given in (b) above?



