Homework #8

Due on 10/28/2026, Wednesday, before
class.

1. Exercise 7.5.1 on page 438

7.5.1. Write the pdf

1 . .
f(ar;@):@x‘;e_"/e, 0<zr<oo, 0<6<o0,

zero elsewhere, in the exponential form. If X, Xo,..., X, is a random sample from

this distribution, find a complete sufficient statistic Y3 for # and the unique function
©(Y7) of this statistic that is the MVUE of . Is ¢(Y7) itself a complete sufficient
statistic?

2. Exercise 7.5.3 on page 439

7.5.3. Let Xq,Xo,...,X,, denote a random sample of size n from a distribution
with pdf f(2;0) = 02~ 0 < 2 < 1, zero elsewhere, and 6 > 0.

(a) Show that the geometric mean (X1 Xo---X,)"/™ of the sample is a complete
sufficient statistic for 6.

(b) Find the maximum likelihood estimator of €, and observe that it is a function
of this geometric mean.

3. Exercise 7.5.10 on page 439

7.5.10. Let X;,Xs,...,X,, be a random sample from a distribution with pdf
f(x;0) = 62279, 0 < 2 < oo, where 6 > 0.

a) Argue that Y = Y "' X, is a complete sufficient statistic for 6.
S 1

(b) Compute E(1/Y) and find the function of Y that is the unique MVUE of 6.

4. Exercise 7.7.3 on page 453 (Graduates only)



7.7.3. Let (X1,Y1),(X2,Y2),...,(Xn,Y,) denote a random sample of size n from
a bivariate normal distribution with means p; and s, positive variances o7 and
03, and correlation coefficient p. Show that > 7 X;, >°7V;, S27 X2, Y7 V2, and
Z’ll X,;Y; are joint complete sufficient statistics for the five parameters. Are X =

711 Xl/nv Y :_2711 YY/”;S% = ZQL(XI _7)2/("' = 1), 522 = Z;l(yl —?)2/(71 =1
and Y 7 (X; — X)(Y; —Y)/(n — 1)51S; also joint complete sufficient statistics for
these parameters?

5. Exercise 7.7.7 (a) (assuming p=0.90) on page 453 (Graduates only)

7.7.7. Let X1, Xo,..., X, be a random sample from N (61, 0>).

(a) If the constant b is defined by the equation P(X < b) = p where p is specified,
find the mle and the MVUE of b.

6. Exercise 7.7.13 on page 454

7.7.13. Let X4,..., X,, be a random sample from a distribution of the continuous

type with cdf F(z). Let 6 = P(X; < a) = F(a), where a is known. Show that the
proportion n~1#{X; < a} is the MVUE of 6.



