Solutions to Chapter 7 Exercises

Problem 7.3

Since the N; are Gaussian, /i is also Gaussian with

Elp] = pv=20
o%  0.01

Var(ji) = X =——=10""
ar(i) n 100
= i ~ N(0,107%).

Problem 7.8

Given x1, T2, ...,y are observed, we want to minimize
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Taking derivatives with respect to a and b and setting equal to zero produces
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To simplify the notation, define the following:
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Then, the optimum values of a and b will satisfy the following matrix equa-
tion:

. The solution is

Problem 7.11

(a) Because X; is a Bernoulli RV

PR
pa = %;Xé
Elpal = pa
Var(pa) = % :M

By virtue of the central limit theorem, we can write
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pa ~ (pa,

Pr(lpa —pal <) = 1-2Q (
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(b)
Pr(lpa —pal < 0.1pa) = 0.95

Using the result from (a) we get

n(0.1p4)?
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0.01lpan .

= o /=) < 0.025
Q( T

_ (QOIpAm ) 9507 ~ 1.96

(1 —pa)

Note in the last step, the inequality is reversed since @)(x) is a decreasing
function of x.
51—
= n>1062—4
pa

(c)
Y, = Y Xi=npa
1=1
EY,] = npa

Since the value of n was chosen to satisfy the constraints of (b), we can write

B[y, = 19622204 —1062(1— p,).
pA
Strictly speaking we will have
ElY,] = 19.6*(1 —pa).

[f we assume that p4 << 1 we can approximate it as

E[Y,] = 19.6% ~384.
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Problem 7.14
Hx = Svolts, ox = 0.25volts.
For n = 100 samples, the sample mean will have
Elp] = 5volts, 0, = = volts
= T
The 99% confidence interval will be (px — €, jix + €) where
1
€ = Copa0;y = 2.58 - E = (.0645volts.

Hence, the 99% confidence interval is (4.9355,5.0645) volts. None of the
estimates in (a)-(c) fall in this range.
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