
374 CHAPTER 11  INFERENCES ABOUT POPULATION VARIANCES

In the preceding four chapters we examined methods of statistical inference involving 

population means and population proportions. In this chapter we extend the discussion 

to situations involving inferences about population variances.

In many manufacturing applications, controlling the process variance is extremely 

important in maintaining quality. Consider the production process of fi lling con-

tainers with a liquid detergent product, for example. The fi lling mechanism for the 

process is adjusted so that the mean fi lling weight is 500 grams per container. In 

addition, the variance of the fi lling weights is critical. Even with the fi lling mecha-

nism properly adjusted for the mean of 500 grams, we cannot expect every container 

to contain exactly 500 grams. By selecting a sample of containers, we can compute 

a sample variance for the number of grams placed in a container. This value will 

serve as an estimate of the variance for the population of containers being fi lled by 

the production process. If the sample variance is modest, the production process will 

be continued. However, if the sample variance is excessive, over-fi lling and under-

fi lling may be occurring, even though the mean is correct at 500 grams. In this case, 

the fi lling mechanism will be  re-adjusted in an attempt to reduce the fi lling variance 

for the containers.

In the fi rst section we consider inferences about the variance of a single population. 

Subsequently, we will discuss procedures that can be used to make inferences comparing 

the variances of two populations.

11.1  Inferences about a population variance

Recall that sample variance is calculated as follows:
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The sample variance (S2) is a point estimator of the population variance σ 2. To make 

inferences about σ 2, the sampling distribution of the quantity (n − 1)S2/σ 2 can be used, 

under appropriate circumstances.

1 Construct confi dence intervals for a population 

standard deviation or population variance, using the 

chi-squared distribution.

2 Conduct and interpret the results of hypothesis 

tests for a population standard deviation or 

population variance, using the chi-squared 

distribution.

3 Conduct and interpret the results of hypothesis 

tests to compare two population standard 

deviations or population variances, using the F 
distribution.

Learning objectives

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