STAT 512 sp 2018 Exam II

Karl B. Gregory

Tuesday, Mar, 6th

Do not open this test until told to do so; no calculators allowed; no notes allowed; no books allowed; show
your work so that partial credit may be given.
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The table below gives some values of the function ®(z) = [~_ \/%e_ﬁ/ 2dt:

z

\1.282 1.645 1.96 2.576

®(z)[ 0.9 0.95 0.975 0.995



1. Let Xi,..., X5 be independent rvs from the Normal(yu, 0?) distribution and let Zy,..., Z5 be inde-
pendent rvs from the Normal(0, 1) distribution. For each distribution (a)—(h), give the number of the
quantity among the quantities (1)—(8) which has that distribution.
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2. Let Xi,..., X, be independent rvs with the same distribution as the rv X, which has the cdf

l1—e™ x>0
FX(”“"):{ 0  2<0

for some constant v > 0.

(a) Find the pdf of X.
(b) Find the pdf of the first order statistic X).

(¢) The quantity Y = X; + .-+ + X, has a Gamma distribution; find the parameters a and g for
which Y ~ Gamma(a, 5). Hint: Get the mgf of Y.

(d) Find E[1/Y].
(e) Let ¥ =n/Y be an estimator of v and compute Bias+.

3. Let Xi,..., X7 be a random sample from a distribution with pdf

1
fx(z) = b_a]l(a<x<b), for a,b € R, a <D.

(a) Find the cdf Fx corresponding to the pdf fy.
(b) Find the pdf of X(4.

¢) Find the pdf of the transformation ¥ = (X — a)/(b — a) of X4 and give the name of the
(4) (4)
distribution of Y.

(d) Give EY and VarY'.
(e) Find the MSE of X4 when X4 is used as an estimator of (a +b)/2. Hint: X4 = (b—a)Y +a.



