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a. E[Eg] = E[a§1 +(1- a)b\g] = aE[@l] + (1 - a)E[@J =al+(1—a)f =4

b. l\t is given that E(@l) = E(ﬁz) = 6 and V(/G\l) = g2, V,\(/éz) = ¢}, Assuming that 91 and

@, are independent, the variance of the new estimator, 3, will be
N _ N N 2 N 9 N _ 2.2 2 2

V(6’3) =V]ah +(1-a)d,] =a v(el) +(1-a) V(Gz) = %2 + (1 - a)20?

In order to choose a value of a such that V(§3) is minimized, look at
4 V(/H\g) = 2a0? — 2(1 — a)ol.
Setting the derivative equal to 0, we obtain
ac?~(1—-a)o? =0

or

o?
a= o24a?

. 2 2 .. . .
Notice that £ V(03) =20% + 202 > 0, so that the value is in fact a minimum.

Recall that if Y; is Exponential(§) thenE(Y;) = 6 and V(Y;) = 6%. Hence we can use
Theorem 5.12 to obtain
B@) = B@:) = E@) = B@s) = 0
V(@) = ¢
Vea) =520 =%
V() =1 (6®+4%) =&
viBs)=100) =12

The distribution of §4 can be obtained by using the methods of Section 6.6 in the text,
with F(y) = 1 — e~ ¥/®. Then

a(y) = ge v (ev/f) = Femv

which is an exponential distribution with mean g.
A EAY 2
E(fy) = ¢ Viby) =%

. N N N N
a. The unbiased estimators are 8, 85, 63, and 5.

A X7 -
b. Among these four estimators, 85 = Y has the smallest variance.

Since Y has an exponential distribution with mean 8 + 1, E(Y) = 6 + 1 and

E(Y) =6+ 1. Hence if we use §=Y -1, E(/H\) = g and we have constructed an
unbiased estimator.

a. For the uniform distribution given here, E(Y;) = 8 + 1. Hence E(Y) =6 + 1 and
thebiasis B=E(Y)—0 = 1.
b. An unbiased estimator of ¢ can be constructed by using@ =Y - % , which has
E(®) = 6.
¢. [IfY isused as an estimator, then
V(Y) =" = L and MSE =V(Y) + B2 = - + }.
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8.9 .. Forabinomial random variable Y, E(Y) = np and E(Y?) =V(Y)+n%p?
= npq + n?p?. Hence

{n ()1 (D))} =8 -0 = np g - np* =1 =) -

= (n—1)pq
b. An unbiased estimator & has expected value npq. Hence we can use
n Y Yy _ na* (Y Y
2 ynx L(1-¥)=5(5)0-3)

8 . 1 0 The following information is required to answer the question.
a

B =[] v =[] =
s =f [ - (53] = 5
f(yy) =
Fly)= [ %= dt=(})°

from(y) = 2~ 0<y<¥
So that Y{n) is also distributed as the power family with parameters na and 6.

a. E()f(n)) na+l
b. (22t} Y{, would be unbiased.

e MSE(Yi) = E (Y = 0] = E (¥)) ~20E0%) +€°
0 (%) +
- 26%
= (ro+){na42) °

81 3 Note that
E@)=E(%)= ( ) (np) = y
E(p,)=E (}7::2‘) (n+2) (np+1)= —n%

oo . nptl nptl-np-2p __ 1-2p
a. Bias= ni2 P n+2 Tl

b. MSE(®,) = V() + B:=V(E)+0= (& )np2(1 —p) =

MSE(,) = V($,) + B =V (£8) + (%)
(1-2p)*
= {(Trz‘)f] V(Y + 1) + Gy

_ np(1-p)+(1-2p)°
- (n+2) ’

p{1-p} )
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8. 1 8 The point estimate of p is § = 7.2%, and the bound on the error of estimation is 20y.
With n = 200 and s = 5.6%, we have

8.19..

8.23..

8.25.

20 =225 = %5-6-’_ 79
The point estimate of ¢z is 7 = 11.3, and the bound on the error of estimation is
205. Withn = 467 and s = 16.6, this bound is

20 =2 =2 5 =71 = 154
The point estimate of pp — pic is Y — Yo = 46.4 — 45.1 = 1.3. The bound on the
error of estimation is

[+ 3 o [F 2 o [0, Go2F

2\t =2 e e =25+ 467) =17

The point estimate of pc — pg is Pc — P = -78 — .61 = .17. The bound on the
error of estimation is

2 /ch + PR?R =2 (7?6(773) + (6‘)( 39) _ = 08

(l p) __ (67)(33) __

The bound is 24/ B°—2 \/ 8607 = 0017,
pi-p) _ (71)(29)

The bound is 2/ B2 = 2,/ “ozee5- = -0016.

No, + 2 percentage points is too large for the margin of error. The bound on the
margin of error is closer to &+ .2 percentage points.

v - e o

Let p; = proportion of Americans who ate the recommended amount of fibrous
foods in 1983 and p; = proportion of Americans who ate the recommended amount
of fibrous foods in 1992. Then n; = 1250, ny = 1251, p, = .59, and P, = .53. The
point estimator for the difference in proportions is
P, — Dy, = .59 — .53 = .06.

The bound on the error of estimation is

2\/;:,(:” By Bl - 2\/( A (D) g4
Since .06 — .04 > 0, we can conclude that there has been a demonstrable decrease
in the proportion of Americans who eat the recommended amount of fibrous foods.




8 28 The point estimate of the total accounts receivable is 500y 500( 197.1) = 98,550. To find a
bound on the error of estimation, we need to find s2

Z yi-n(g)? )
2 _ 933,814-20(197.1)2 __
s T = g 8255.04
The variance of 500(7) is 5002 ag = iogo—" which we estimate as 503 < A bound on

the error of estimation is

2,/ 290 =20,316.3

The point estimate of the average accounts receivable, u, is point 7 = 197.1. A bound on the
error of estimation is

2(%)
which may be estimated by
s Y _ 20%0857) _
2 (7;) = 2989) _ 40.63.

The value 250 is beyond the point estimate plus the bound on the error of estimation.
Thus, it is unlikely that the average account receivable exceeds $250.

829 The point estimate is p = .3. A bound on the error of estimation is

6 _ /O _
2/ 8 = /BAT) — 505

It is fairly likely that the proportion in compliance exceeds .80 since the value .20 is
well within the margin of error from the estimation of the proportion not in compliance.



