STAT 241/541 Homework 11 Solution

Problem 1: Ch 8.1:14

W.L.O.G., let’s assume X is discrete and has distribution function m(x) , then

E(X -EX))) = ) le—E(X)m(z)

> ) |z B(X)|m(x)

lz—E(X)|=e

> Z em(x)

lz—E(X)|=e

= ¢ Z m(x)

o~ B(X)|>e
= ePr(|X — E(X)| > e).

Problem 2: Ch 8.2:6

(a) 1, (b) 1/4, (¢) 1/9, (d) 1/16.
The exact values are (a) 0.3173, (b)0.0455, (c¢) 0.0027, (d) 0.

Problem 3: Ch 9.1:6
We need to choose k so that Pr(S1000 < k) > 0.99. This is the same as

k — 500
/250

Pr (Sfooo < ) > 0.99.

Thus we want,
k—500

=2.33
15.81

This will be true if k = 537.

Problem 4: Ch 9.3:14
a) We have E(X;) =d and Var(X;) =16 for i = 1,2,...,n. Then

1
E(A,) =dand Var(4,) = g

By CLT,
pr (An=dl 2) % 0.95
Tn
i.e.,
8 8
Pr(A,——=<d<A,+—) =095
r( n— = + ﬁ)



b) Now the observed value for A,, is 23.3 units. The 95% confidence interval
for d is (20.53,25.87).

¢) We cannot simply say Pr(20.53 < d < 25.87) ~ 0.95, because d is NOT a
random variable here. It’s just an unknown parameter.

d) From the fact that

10.304 10.304
<d<a, 410304

vn vn

we can get the 99% confidence interval for d.

Pr (An _ ) ~ 0.99

Problem 5: Ch 10.1:8
We can derive that X; R Binomial(1l, %), for i =1,2,...,n.
a) gi(t) = E(e®1) =¢'- 14" 2 =1(e" 4 2)
2
b) ga(t) = B(e5) = B(e) E(e) = (§(e! +2))
) galt) = B(e'S) = B(X) B(e2) . B = (3(e' +2))"

Problem 6: Ch 10.3:8

Let X; <" U(a,b) for i = 1,2, ..., n, then

b Cbt o eat
a) g(t) = B(e'™) = / e i =)
ebt _ eat
b) g(t) = BB = (=)
ebt _ eat n
C) g(t) _ E(etX1)E(etX2) e E(etXn) — (m)

d) g(t) = E(e%txl)E(e%tXQ) L B(entXn) =

n(ebt/n _ gat/ny\n
( : t(b—a) )>

L _tS,
e) g(t) = E(eVno?

_n _np /o2 (bt/Vno? _ at/Vno?\. n
e V') = e \/n’wt( no?(e ¢ ))
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