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9.62 since #, = A, weequate Y = £ & to ) and obtain A=YV

965 Notice for this problem we have one hypergeometric observation, Y. Notice
E(Y) = n8/N. This implies our method of moments estimator is § = YN /n.




9.76..

9.77 a.

(ot assigned)

As this exercise is a special case of exercise 9.77 a (with a = 2) we will refer to its

results.
A (YY) _ 318 __
f = (5) =8 =63,
From Exercise 9.69 b,
A N 2 2 2
E@) =6 V(e)zgg:%_):%
The bound on the error of estimation is
2V =2/Z =2/ = 106.14

The variance of Y is 262. The MLE of @ was found in part a to be g = 63.
Therefore, the MLE for the variance is 2(63)% = 7938.

The likelihood function, defined as the joint density of Y1, Y3, ..., ¥, evaluated at
Y1, Y2, - - - » Yn, IS given by
- S W Sy S W
L=11 rew % ¢ ™" = mare
where K is a constant, independent of §. Thenln L =In K —nan g — (2%), and
if a is known,

=T/ [T go! = K () e Tw/
i=1

]

4 — Ly _ na
whl="—-5%

Equating the derivative to 0, we obtain 8.

Ly _na — or = A
é
Taking expectations and recalling that E(Y;) = af and V(Y;) = af?, we have
A X EY) A SV
it _ nafd __ izt __ na8® _ ¢
El)==— =% =0 and V() =00 =g =

By the law of large numbers, we know that Y is a consistent estimator of u = a#.
That is, Y converges in probability to af. Then, by Theorem 9.2, the quantity

A A
g = @ converges in probability to £ = 0, so that  must be a consistent estimator

of 6.
e\%, we have :
z,1aNg) Nz,)* % 5/
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9 . 88 It was shown in Example 9.15 that the maximum-likelihood estimator of o’ is s°.

Using this result, we give as the maximum-likelihood estimator for o tobe s.

n(X—p) .
7 23 The Central Limit Theorem (Theorem 7.4) states that Y, = [—ga——“— converges in
distribution to a standard normal random variable, which is denoted by Z. For this

exercise, n = 100, 0 = 2.5, and the approximation is o)
< -.5(10 .
P(W*MS~5)=P(—-5SX—#§~5)=P[—%“)SZS—53“]
=P(-2<Z< =1~ 2(.0228) = .9544

737 Let X; be the length of life for the i" heat lamp, 2 = 1,2, ..., 25. Itis given that the
X's are independent, each with mean 50 and standard deviation 4. Then by the

Central Limit Theorem, the random variable
Y, = ValX-#) _ n(X-p) _ TXi-np

’ ) ()

converges in distribution to a standard normal random variable. Hence, since the

. i A 25
lifetime of the lamp system is represented by V' = ) X, the probability of interest is

25
= DXi—np <, 1300-1250 } _ .
P (}; X1 2 1300) = P( =) N T ) = P(Z > 2.5) = .0062

7 .38 1tis given that Xy, Xa, ..., X» are independent and identically distributed with
E(X;)=mand V(X;) = o?. Similarly, Y3, Ys, ..., Ya are independent and identically
distributed with E(Y;) = pp and V(Y;) = o2. Considerd; = X; — Y, forr=1,2,...,n.
The d's are independent and identically distributed with E(d;) = E(X:) — E(Y))

= — peand V(dy) = V(Xy) +V(Y) = 0% 4 02 < co. Hence, applying Theorem 7.4 to
the set dy, da, ..., dn, we have

¢ Y. = [@d-u-m)] v _ (X-V)=(p-p)
= =

\/;,24-63 [n? +a?

which converges in distribution to a standard normal random variable.

739 Use the results of Exercise 7.38. It is given that n = 50, 0y = 03 = 2, and pty = Ua.
Let X be the mean for operator B and Y be the mean for operator A. Then the
probability of interest is

Y _V — X-Y)-(m-p) 1-0 —
PX-Y>1)=P [(——\7—,—7—} > F = P(Z > 2.5) = .0062

oftas
e 50

742 Let X; represent the time to process the i® person's order, where ¢ = 1, 2, ..., 100.
X; has p = 2.5 minutes and o = 2 minutes. Since 4 hours = 240 minutes, we consider

§00
P (Z X; > 240)*&3‘*13 (X>3)= P(7 > 2.4)
i=1
— P(Z > 2.4;2‘5) = 6915.

®



8. 36 Use the fact that Z = Y—;ﬁ =Y - p has a standard normal distribution.

The 95% confidence interval for pis (Y — 1.96, Y + 1.96) since

a.
P(—1.96 < Z < 1.96) = .95
P(—196 <Y —p<1.96) = .95
P(Y —196 < p <Y +196)=.95
b. Since

P(Z < —1.645) = .05
P(Y —pu < —1.645) = .05
P(u > Y + 1.645) = .05

Hence Y + 1.645 is the 95% upper limit for p.

Similarly, Y — 1.645 is the 95% lo

8.37.

wer limit for p.

95 = P (x4 < 1 <) = P (0009821 < ¥} < 5.02389)
_ y? y?
= (5.02389 <o?< .0009821)
2 2
b. 95=P (x} < %) =P(s*< nany
] 2
e 95=P (5 <xk)=P (0?2 i)
842 a p= %g% = .536. Therefore, an appfoximate 98% confidence interval for p is

Pt zory/ B = 536 £2.33, /346 _ 5364 052 or (484, .588).

Since the interval does include p =

.51, we cannot conclude that there is a difference

in the graduation rates before and after Proposition 48.

846 We are given thatn = 75,5 = 4.2, s =

confidence interval for the average biom

Ttz () =424 1.96 (

1.5,and a = .05. Then z 025 = 1.96 and hence a 95%
ass for North America's northern forests is

35) =42+ 34 = (3.86, 4.54).

848 The approximate 99% confidence interval Is, since zgg5 = 2.575,

2 2
(@, ~ T,) :t2.575‘/£'- +22 = (248
n no

=35+4.52

-21.3)+2.575 3

(7.1)2
4

4 By

41

or - (—1.02,8.02).

The difference jn mean molt time for “Normal” males versus those “spht"” from their

mates is (—1.030, 8.030) with 99% confi

dence.



