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Chapter Two

EXERCISES

1) Let the observed value of the mean X of a random sample of size
20 from a distribution that is #(u, 80) be 81.2. Find a 95 per cent confidence
interval for p.

2) Let X be the mean of a random sample of size # from a distribution
that is #(u, 9). Find # such that Pr (X — 1 < p < X + 1) = 0.90, approxi-
mately.

3) Let a random sample of size 17 from the normal distribution
n(p, o%) yield T = 4.7 and §* = 5.76. Determine a 90 per cent confidence
interval for p.

4) Let X denote the mean of a random sample of size n from a distri-
bution that has mean g, variance o® = 10, and a moment-generating
function. Find # so that the probability is approximately 0.954 that the

random interval (X — 1, X + 4) includes p.

5) Let X,, X3, ..., Xg be a random sample of size 9 from a distribu-
tion that is n{g, o%).
(a) If o is known, find the length of a 95 per cent confidence interval for p
if this interval is based on the random variable VX — p)fo.
(b) If ¢ is unknown, find the expected value of the length of a 95 per cent
confidence interval for w if this interval is based on the random variable

’N/E(X — w)/S.
(¢) Compare these two answers. I int. Write E(S) = (uh/ n)E[(nS?[e?)'2].

6) Let X, Xy, ..., Xy, Xn41 be 2 random sample of size n + 1,n>1,

for o distribution that is #(u, 0?). Let X = 5 X/nand$? = 3 (X, — X)*/n.
1

1
Find the constant ¢ so that the statistic o(X — X,4,)/S has at distribution.

If # = 8, determine & such that Pr (X — &S < X, < X + kS) = 0.80. The
observed interval (& — ks, & + ks) is often called an 80 per cent prediction
interval for Xg.
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7) Let two independent random samples, each of size 10, from two
independent normal distributions #{w,, ¢?) and n(us, 0®) yield Z = 4.8,
s2 = 8.64, j = 5.6, s2 = 7.88. Find a 95 per cent confidence interval for
#1 — Mo

8) Let X and ¥ be the means of two independent random samples,
each of size m, from the respective distributions #(u,, 6?) and n(u,, ¢?),
where the common variance is known. Find » such that Pr (X — ¥ — ¢/5 <
pr — g < X — Y + o/5) = 0.90.

Q) 1£8.6,7.9,8.3,6.4,8.4,9.8 72,78, 7.5 are the observed values of 2
random sample of size 9 from a distribution that is n(8, o), construct a
90 per cent confidence interval for o2

10) Let X, X;, ..., X, be a random sample from the distribution
n(n, 6%). Let 0 < a < b. Show that the mathematical expectation of the

n 3 .
length of the random interval [g (X, — p)?/b, g (X, — ,u)ﬂ,fa] is (b — a) %
(no®fab).
1 1) A random sample of size 15 from the normal distribution n(p, o°)

yields & = 3.2 and s? = 4.24. Determine a 90 per cent confidence interval
for ¢®.

12)Let two independent random samples of sizes n = 16 and m = 10,
taken from two independent normal distributions #(g,, of) and (g, o),
respectively, yield Z = 3.6, 53 = 4.14, § = 13.6, 53 = 7.26. Find a 90 per
cent confidence interval for o%fe? when py and u, are unknown.
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Exercises:

2) Let X,, X, ..., Xy be a random sample of size 10 from a normal
distribution 7(0, o2). Find a best critical region of size « = 0.05 for testing
Hy: 0% = 1 against H,: 0% = 2. 1s this a best critical region of size 0.05 for
testing Ho: 02 = 1 against H,: ¢® = 4? Against Hy: e =01 > 1?

3) If X,, X,;,..., X, is a random sample from a distribution having
p.d.i. of the form f(z; 6) = 02°7, 0 < & < 1, zero elsewhere, show that a
best critical region for testing Ho: @ = 1 against Hi: f=21is C=

T
{(a:l, Xy« v oy Xp)s € < 1_[1:1:1}.
i=

4)Let X,, X5, ..., Xyo be a random sample from a distribution
that is n{0;, 0,). Find a best test of the simple hypothesis Hy: 6, = 6; = 0,
6, = 0, = 1 against the alternative simple hypothesis H,: 6, = 6] = 1,
82 _ 'B; - 4.

5) Let X,, X,, ..., X, denote a random sample from a normal distri-
bution #(0, 100). Show that C = {(z1, 3, - - LTS E= %xﬂ'ﬂ} is a

best critical region for testing Ho: 8 = 75 against H,: 8 = 78. Find » and ¢
so that

Pr((X, X, ..., X,)eC;Hy] = Pr (X = ¢; Hy) = 0.05
and

Pr((X,, Xg ..., Xa) €C; Hy] = Pr (X = ¢; Hy) = 0.90, approximately.
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6) Let X,, X,,..., X, denote a random sample from a distribution
having the p.d.f. f(z; p) = p*(1 — p)1~%, 2 = 0, 1, zero elsewhere. Show that

C={,...,z,); ia:i < c} is a best critical region for testing Hy: p =
against H,: p = a}.l Use the central limit theorem to find » and ¢ so that
approximately Pr (g X, < ¢ Hu) = 0.10 and Pr @ X, < ¢ Hl) — 0.80.
7) Let X, X,,..., X,, denote a random sample of size 10 from a
Poisson distribution with mean . Show that the critical region C defined by
g:::i > 3 is a best critical region for testing Hy: 6 = 0.1 against H,: 8 = 0.5,

Determine, for this test, the significance level « and the power at § = 0.5,



