Homework #6

Due on 10/14/2026, Wednesday, before
class.

1. Exercise 7.1.5 on page 418

7.1.5. In Example 7.1.2 of this section, take L[#,d(y)] = |# — §(y)|. Show that
R(6,61) = +/2/7 and R(6.4d2) = |A]. Of these two decision functions &, and da,
which yields the smaller maximum risk?

2. Exercise 7.1.6 on page 418

parameter §, 0 < § < co. Let Y = Y 7' X; and let £[0,6(y)] = [0 — d(y)]*. If we
restrict our considerations to decision functions of the form §(y) = b+ y/n, where b
does not depend on g, show that R(6,6) = b* + 6/n. What decision function of this
form yields a uniformly smaller risk than every other decision function of this form?
With this solution, say d, and 0 < 6 < oo, determine maxy R(6,¢) if it exists.

7.1.6. Let X1, Xo,..., X,, denote a random sample from a Poisson distribution with

3. Exercise 7.1.7 on page 418 (Graduates only)

7.1.7. Let X1, Xs,...,X, denote a random sample from a distribution that is
N(u,0), 0 < 6 < oo, where p is unknown. Let Y = > 7(X; — X)?/n and let
L[0,6(y)] = [0—5(y)]?. If we consider decision functions of the form &(y) = by, where
b does not depend upon y, show that R(,6) = (6%/n?)[(n*—1)b*—2n(n—1)b+n?].
Show that b =n/(n+ 1) yields a minimum risk decision function of this form. Note
that nY/(n + 1) is not an unbiased estimator of #. With 6(y) = ny/(n + 1) and

0 < 0 < o0, determine maxy R(6,9) if it exists.

4. Exercise 7.2.2 on page 425

7.2.2. Prove that the sum of the observations of a random sample of size n from a
Poisson distribution having parameter 6, 0 < 6 < oo, is a sufficient statistic for 6.

5. Exercise 7.2.5 on page 425
7.2.5. Show that the sum of the observations of a random sample of size n from

a gamma distribution that has pdf f(z:6) = (1/8)e=*/%, 0 < 2 < 00, 0 < 0 < o0,
zero elsewhere, is a sufficient statistic for 6.

6. Exercise 7.2.8 on page 426



7.2.8. What is the sufficient statistic for 6 if the sample arises from a beta distri-
bution in which o« = =6 > 07?



