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4.2.2
An approximate CI is

For the data provided the  CI is .

4.2.8
The statement

implies . So, . Since  is sample size it
makes sense to round up to the nearest whole number.

4.2.9
a. .

b. 

Using Thm 3.3.2 from Hogg,

Then,

c. Unsurprisingly, the second CI has larger expected length. Since in the second case the population variance
is unknown there is greater uncertainty in the variance of the sample mean. This greater uncertainty
manifests in a wider interval estimate for the mean.

4.2.10
Note that . Therefore,
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We still have the usual

independent of the difference of sample mean and next observation so that

You can think of the next observation  as the unknown “parameter” – in this way prediction is like inference.
Then, a CI or PI (prediction interval) for  is given by

In this problem, we have .

4.2.18
a. From Student’s Theorem we know  so by definition

for quantiles defined  when . Then, by a couple algebraic steps

b. The CI is .
c. If  is known then it makes sense to use  to estimate . Write this estimator as

where . Then, . The modified CI for  is

4.2.21
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Since the population variances are equal we use the pooled version of the CI:

where . For the given data we have

4.2.22
By the CLT the difference of proportions is approximately normally distributed, i.e. 

Then, an approximate CI for  is given by

For the given data we compute the CI

4.2.27
Also see notes from 01/29.

where the last line is the most common form and uses the fact that .
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