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1. (20 points) Given the cumulative distribution function

F,(x)=0 for x<0
= x*+02 for 0<x<05
= x for 5=x<1
=1 forl Ex

(a) Find P [0.2< X< 0.6].
(b) Find the probability density function of X",

2. (20 points) Suppose X" has a discrete density function given by

e-z :

f,v(x)=——f-“— forx=0.12 .
s g

(a) Find E (+*).
{b) Please use the result in (a) to find E {X (X - l)(X = 2)]

3. (20 points) Let X,, ..., X, be arandom sample from the probability density

function

/S (x;0)=6 g ][O‘w}(x)

(a) Find a function of ZX,. , g (ZX,. ). such that E [g(zX. )=,
=}

=] i=l
1
(b) Define ¥,=min [X,,..., X,]. Find an unbiased estimator of 3 based only

on .,

4. (10 points) Let X, ..., X, be arandom sample from N (€. 1). What is the

maximume-likelihood estimator of P [ X>1].

5. (30 points) Let X', X, be arandom sample of size 2 from N (0, 1)and },. T,
a random sample of size 2 from N (2, 1). Suppose the X, X, are
independent of the ¥;, ¥,. What are the distributions of the following random
variables?

(@) X+7Y.

® (X, +X,)"/(X, - X,)".

© K+ X)L -X).

@ [(F-5)" +(X, = X)) + (X, +X,)")/2. prt
©) (T, +Y, 42 /(¥ - 1,)". X AR T






