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think it over 13.1

Can you explain why it is not possible to have a negative value for this distribution? 

The sampling distribution of this quantity has a chi-squared distribution, with n − 1 degrees of freedom, 

and by now you should be getting more comfortable with dealing with such cases. Because of this helpful 

chi-square distribution, any time we have a simple random sample of n cases from a normal population, 

we can relatively easily develop interval estimates of the population variance. Remember, though, that 

the chi-square distribution changes across different degrees of freedom, and Figure 13.1 gives a classic 

comparison between three different values of degree of freedom.
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Note: ‘v’ 
refers to 
degrees of 
freedom.

Interval Estimation of a Single Population Variance

Let me return to the touchy subject of length, or, more specifically, whether a firm should be allowed 

to call its sandwiches ‘footlong’. While we would definitely be interested in the population mean 

of sandwich lengths in this case (see Chapter 8 for this), even if the mean length of a sandwich is 

12 inches, the population variance is still important to whether consumers will think we are being 

truthful. More specifically, if the variance is large, many sandwiches will be much shorter than  

12 inches, annoying many customers. Of course, many customers will be pleased with their extra-

long sandwiches too. But we all know that complainers make more noise than satisfied customers in 

such situations.

So, let’s take a sample of 30 sandwiches to test. Now, of course, in reality, if we had multiple branches, 

then we would normally have to test samples from each branch to be sure that the individual methods 

of each branch did not have an effect. But let’s ignore that for now, and imagine we have only one shop 

to worry about.

We take our sample of 30 and find that the sample variance for the sandwich length is s2 = 0.4 inches. 

Seems OK. Although, admittedly, it is hard really to know how much a sandwich company would really 

tolerate. As you know, this is not all we need to do – we need to calculate an interval estimate of this 

sample value.
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