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10.

. If X is an exponential random variable with mean %, find that E[X "‘], k=1, 2,

Find the probability density function of ¥ = e* when X is normally distributed with

parameters u and o2.

Let X1, X, and X; be uncorrelated random variables, each with mean u and variance
2. Find, in terms of p and o2, Cov((X; + X2)(Xa + X3)) and Cov((X; + X2) (X1 — X3))

Let X3, ..., X, be a random sample from a population with pdf

1/86 0<z<¥

0 otherwise.

fx(z) ={

Let Xy < --+ < X(n) be the order statistics. Show that Xy/X(m) and X, are
independent random variables.

Given that N = n, the conditional distribution of ¥ is x3,. The unconditional
distribution of NV is Poisson(f). Calculate E[Y] and Var(Y').

Let Xi, ..., Xy, be a random sample from the pdf

1
fz|lp,0) = ;e'(m““)/", u<z<oo, 0<o<oo.

Find a two-dimensional sufficient statistic for (u, o).
Let X4, ..., X be a random sample from a population with pdf
f(z|0) =62, 0<=z<1,6>0.
(a) Is ZX; sufficient for 7
(b) Find a complete sufficient statistic for £.
Let X1, ..., Xn be a random sample from the pdf
f(zl#) =6z72, 0<f<z<oo.
(a) Find the MLE of 6.

(b) Find the method of moments estimator of 6.

Suppose that we have two independent random samples: Xi,. .., X, are exponential(4),
and Y, ..., Y, are exponential(). Find the likely ratio test (LRT) of Hy: 6 = p ver-
sus Hy: 0 # p.

Derive a confidence interval for a binomial p by inverting the LRT of Hy: p = po
versus Hy: p # po.




