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In both cases, we have two groups, and we want to compare them in some way. Figure 12.1 shows this 

diagrammatically. There are many ways we could compare the two groups, and we will begin by explor-

ing the most common – comparing the difference between the mean value of some variable of interest.
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INFERENCES ABOUT DIFFERENCES IN POPULATION MEANS 
WHERE THE POPULATION STANDARD DEVIATIONS ARE KNOWN

So, whenever we have two groups – such as for example in the experimental designs above – we may be 

interested in comparing them. In order to set you up for what follows, let’s get some terminology straight 

first. First and foremost, it is important to understand that here (unless we tell you specifically otherwise) 

you should think about it as if you are testing samples from two separate populations. These two samples 

are independent, and an element can only be a member of one of the samples (there is no overlap in the 

populations).

Moving on, let m1 denote the mean of population 1 and m2 denote the mean of population 2. What 

we are doing is using our sample data to make some inference about the difference between those two 

means, which we denote by the simple operation m1 − m2. To make inferences about the population mean 

difference, we need the aforementioned independent samples. As such, we need to take a simple random 

sample n1 from the first population and another simple random sample n2 from the second population. 

The samples are independent because they are taken separately and independently. 

think it over 12.1

When we say the samples are independent, what does this imply regarding the relationship between 

the samples?

For the purposes of this first illustration, we assume that the standard deviations of each of the two 

populations are known, denoted s1 and s2. We begin by showing how to calculate an interval estimate 
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