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1. (20%)An observation Z takes one of four values according to one of the three

distributions shown in the following table of probabilities:
6 6 0 |
z, 02 05 03
z |03 01 0
Zy 0.1 02 04
z, 04 02 03
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Consider testing H,:0 =06, against H,:8=0, or o,

(a) Find the likelihood ratio statistic A .

(b) Determine all critical regions for Z defined by rules of the form A <K

(c) Find size o for each test in (b).

(d) Compare the two critical regions
errors when @ = 6, . Which is the better test?

{z,} and {2, z,} in terms of type I and type 11

2. (20%)Let X,,X,,...X, be random sample from the distribution of X, which has
pdf f(x).Let T'= T XX, )= med{Xl,Xz,...,X"} be the sample

median.
(a) Show that T(X,+b,X,+b,... X, + b) =T(X;s Xy X, ) +5
T(=X;;—X3,.s—X,) =-T(X, i CEe &)
(b) Suppose u = E(X) exists and, further, that the pdf f(x)is symmetric about g ¢
(1)Show that (X, — s, X, = f,.... X, — p)and (—(X; — p), (X, — 1)y —( X, = 1))
have the same distribution.
(2) Show that T is an unbiased estimator of u.

3. (20%)Let X,,X,,...X,, X, be random sample of size n+1, n>1 > fro, a
distribution thatis N(u,0?).Llet X=Y. X,/n and

§*=3" (X,=X) (n-1)
(2) Find the constant ¢ so that the statistic (X -X,,)/S hasa t-distribution.
(b) If n=8, determine k such that the observed interval (X — ks, X +ks) isan 80
percent prediction interval for X, , that is to determine k such that
P(X —kS < X, <X +kS)=0.8
4, (20%)Let X,,X,,...,X, berandom sample of size n>2 froma distribution
Ox°" for 0<x<1

0 eleswhere

with pdf f(x;6) ={ where the parameter space is Q= (0,0).
(1) What is the mle @ of 6.
(2) Find the variance of the g.

(3) Show that 20n/0 hasa x’(2n)
(4) Use part (3) to obtaina (1-a)100% confidence interval for @
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1/20 for -0<x<8
5. (20%)Let X have the pdf f(x;6) = OF ~PRERE e BB
0 eleswhere

(a) Is the statistic ¥ =| X' | a sufficient statistic for 7?7 Why

() Let f,(y;6) be the pdf of Y. Is the family  {£,(»:6):0> 0} complete?

Why?




