
336 CHAPTER 10  STATISTICAL INFERENCE ABOUT MEANS AND PROPORTIONS WITH TWO POPULATIONS

In Chapters 8 and 9 we showed how to construct interval estimates and do hypothesis 

tests for situations involving a single population mean and a single population propor-

tion. In this chapter we continue our discussion of statistical inference by showing 

how interval estimates and hypothesis tests can be developed for situations involving 

two populations, when the difference between the two population means or the two 

population proportions is of prime importance. For example, we may want to construct 

an interval estimate of the difference between the mean starting salary for a popula-

tion of men and the mean starting salary for a population of women. Or we may want 

to conduct a hypothesis test to determine whether any difference is present between 

the proportion of defective parts in a population of parts produced by supplier A and 

the proportion of defective parts in a population of parts produced by supplier B. We 

begin our discussion of statistical inference about two populations by showing how 

to construct interval estimates and do hypothesis tests about the difference between 

the means of two populations when the standard deviations of the two populations are 

assumed known.

10.1   Inferences about the difference between 
 two population means: σ 1 and σ 2 known

Let μ
1
 denote the mean of population 1 and μ

2
 denote the mean of population 2. We 

shall focus on inferences about the difference between the means: μ
1
 − μ

2
. To make 

an inference about this difference, we select a simple random sample of n
1
 units 

from population 1 and a second simple random sample of n
2
 units from population 2. 

The two samples, taken separately and independently, are referred to as independent 

simple random samples. In this section, we assume that information is available such 

that the two population standard deviations, σ 
1
 and σ 

2
, can be assumed known prior 

to collecting the samples. We refer to this situation as the σ 
1
 and σ 

2
 known case. 

In the following example we show how to compute a margin of error and develop an 

interval estimate of the difference between the two population means when σ 
1
 and 

σ 
2
 are known.

1 Construct and interpret confi dence intervals and 

hypothesis tests for the difference between two 

population means, given independent samples from 

the two populations:

1.1 When the standard deviations of the two 

populations are known.

1.2 When the standard deviations of the two 

populations are unknown.

2 Construct and interpret confi dence intervals and 

hypothesis tests for the difference between two 

population means, given matched samples from the 

two populations.

3 Construct and interpret confi dence intervals and 

hypothesis tests for the difference between two 

population proportions, given independent samples 

from the two populations.

Learning objectives

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