
252 CHAPTER 8  INTERVAL ESTIMATION

In Chapter 7, we stated that a point estimator is a sample statistic used to estimate a 

population parameter. For example, the sample mean is a point estimator of the popula-

tion mean, and the sample proportion is a point estimator of the population proportion. 

Because a point estimator cannot be expected to provide the exact value of the popula-

tion parameter, an interval estimate is often computed, by adding and subtracting a 

margin of error. The purpose of an interval estimate is to provide information about 

how close the point estimate is to the value of the population parameter. The general 

form of an interval estimate is:

Point estimate ± Margin of error

In this chapter we show how to compute interval estimates of a population mean μ and 

a population proportion π. The interval estimates have the same general form:

 Population mean: x̄ ± Margin of error

Population proportion: p ± Margin of error

The sampling distributions of X 
__

 X  and P play key roles in computing these interval 

estimates.

8.1  Population mean: σ known

To construct an interval estimate of a population mean, either the population standard 

deviation σ or the sample standard deviation s must be used to compute the margin of 

error. Although σ is rarely known exactly, historical data sometimes permit us to obtain 

a good estimate of the population standard deviation prior to sampling. In such cases, 

the population standard deviation can, for all practical purposes, be considered known. 

1 Explain the purpose of an interval estimate of 

a population parameter.

2 Explain the terms margin of error, confi dence 

interval, confi dence level and confi dence coeffi cient.

3 Construct confi dence intervals for a population 

mean:

3.1 When the population standard deviation is 

known, using the normal distribution.

3.2 When the population standard deviation is 

unknown, using the t distribution.

4 Construct large-sample confi dence intervals for 

a population proportion.

5 Calculate the sample size required to construct a 

confi dence interval with a given margin of error for 

a population mean, when the population standard 

deviation is known.

6 Calculate the sample size required to construct a 

confi dence interval with a given margin of error for 

a population proportion.

Learning objectives

After reading this chapter and doing the exercises, you should be able to:
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