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8.1  Using the identity
@—0)=[0—-E@I+[EOB) —06]1=1[0— E®)]+ B@®),
show that
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E(B-¢) =E (@»&@{E’e\-ef §
- g [(§-ebl (b5b) (26+0) + (€667
- E(@@%‘l + LW[@’E\ + £ [%6”9)\’

S Ve B 4 21D

v (§)
V_f_/{k—& &4;’1’6)
) 0

8:8 Suppose that Y1, Y,, Y3 denote a random sample from an exponential distribution with density

function
1\ e
f(y)=[(5)e y=0,

0, elsewhere.

Consider the following five estimators of 6:

A A Yi+ Y, A Y +2Y,
6, =11, 6, = , 6; =
1 1 2 2 3 3
a Which of these estimators are unbiased?
b Among the unbiased estimators, which has the smallest variance?

s=Y.

, 6, = min(Yy, Y5, ¥3),
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*8716 Suppose that ¥,,Y,,...,Y, constitute a random sample from a normal distribution with
parameters u and o-2.!

a Show that S = +/S? is abiased estimator of o. [Hint: Recall the distribution of (n—1)S? /0
— and the result given in Exercise 4.112.]

b Adjust S to form an unbiased estimator of .

¢ Find an unbiased estimator of u — z,0, the point that cuts off a lower-tail area of & under
this normal curve.
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843 LetY,,Y,..., Y, denote a random sample of size n from a population with a uniform distri-
bution on the interval (0, ). Let Y,y = max(Yy, Ya, ..., Y,)and U = (1/60)Y ).

a Show that U has distribution function

0, u<O,
Fyw)y=qu", 0<uc=<l,
1, u>1.

b Because the distribution of U does not depend on 0, U is a pivotal quantity. Find a 95%

lower confidence bound for 6.
N
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846 Referto Example 8.4 and suppose that Y is a single observation from an exponential distribution

with mean 6. ~ 6< b(é)

a Use the method of moment-generating functions to show that 2Y /6 is a pivotal quantity
and has a x? distribution with 2 df.

b Use the pivotal quantity 2Y /6 to derive a 90% confidence interval —f}% 0.
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