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Let X;.X5,...,X, be i.il.d. Bernoulli random variables with paraiﬁeter 8,0<f <1,
Find the conditional distribution of X; given the valve of T(X,.. ., X)) = X, + X5 +
v+ X, What can you conclude on T{X),....X,)? Give your reason.

Let X1, Xa,..., X, be a random sample from a uniforin distribution over (8 —1/2,8 +
1/2), for some 8 € R. :

a} Find the maximum likelihood estimator (MLE) of 4.

b) Show that € = (Xj1) + X(n))/2 is a1 unbiased estimator of 8, where

Xy = min( Xy, Xz,. .., X, and Xy = max{X;, Xay ..., Xa). Is it an MLE?

Let X be a single observation from the following distribution

|2 | 3 ] 4

z ‘ 1
| 0.8 36026

Pr(X =z} | 8 | 36
where @ € [0,0.1]. Find the MLE of 4.

Let (X,Y) be uniformly distributed on the unit disk 2% + y* < 1.
a) Show that £(XY) = [E{(X)][E{Y)]. Are X and Y independent? Why?
b) Find the conditional expectation of X given Y = 1//2.

Let X;, X5, ..., X, be a random sample with pdf

Fale) = expi~(z — @)}, , where & >
and —oo < u < oo i3 an unknown parameter. Let X5y £ Xz) £ ... € X(n) be their
order statistics and X = 5%, X;/n. Determine which of the followings are sufficient
statistics for p. Give brief reasons,

(A X —p (B) (X1, Xa, .., Xa) (C) Xy — X
(D) X=X, (B) * = S0, (X XPfin—1) (F) 0® = 50, (X; — )/,

Let ¥; = Bg + Biz; + €, where ¢; are 1i.d. N(0,0%) random variables, z; are given
constants, for i = 1...., n: 39,4 and o® are unknown paramters. Note that the

MLE’s of 4 and 3, are
5 Chln - - )
v : 2ot (T — )t
Find a {1 — a)100% confidence interval for 3.

cend Go = ¥ - ,5’1:7:, respectively.

It is desired to test fy : & = 0 vs. H, : § = 1, based on observing X which assumes

the values 1, 2, or 3 with probabilities "
]. 2 3 ’{ rn'__j
0 0.69 0.01 0.9 ‘f\)
1 0.01 .89 .1 ! '~

Find the a = .1 level most powerful test and its Type I and Type 11 error probaby ie‘%



