
284 CHAPTER 9  HYPOTHESIS TESTS

In Chapters 7 and 8 we showed how a sample could be used to develop point and 

interval estimates of population parameters. In this chapter we continue the discussion 

of statistical inference by showing how hypothesis testing can be used to determine 

whether a statement about the value of a population parameter should or should not 

be rejected.

In hypothesis testing we begin by making a tentative assumption about a population 

parameter. This tentative assumption is called the null hypothesis and is denoted by 

H
0
. We then defi ne another hypothesis, called the alternative hypothesis. which is the 

 opposite of what is stated in the null hypothesis. We denote the alternative hypothesis by 

H
1
. The hypothesis testing procedure uses data from a sample to assess the two compet-

ing statements indicated by H
0
 and H

1
.

This chapter shows how hypothesis tests can be conducted about a population mean 

and a population proportion. We begin by providing examples of approaches to formulat-

ing null and alternative hypotheses.

9.1  Developing null and alternative hypotheses

In some applications it may not be obvious how the null and alternative hypotheses 

should be formulated. Care must be taken to structure the hypotheses appropriately so 

that the conclusion from the hypothesis test provides the information the researcher 

or decision-maker wants. Learning to formulate hypotheses correctly will take prac-

tice. The examples in this section show a variety of forms for H
0
 and H

1
 depending 

upon the application. Guidelines for establishing the null and alternative hypotheses 

will be given for three types of situations in which hypothesis testing procedures are 

commonly used.

1 Set up appropriate null and alternative hypotheses 

for testing research hypotheses, testing the validity 

of a claim and testing in decision-making situations.

2 Give an account of the logical steps involved in a 

statistical hypothesis test.

3 Explain the meaning of the terms null hypothesis, 

alternative hypothesis, Type I error, Type II error, 

level of signifi cance, p-value and critical value in 

statistical hypothesis testing.

4 Construct and interpret hypothesis tests for a 

population mean:

4.1 When the population standard deviation is 

known.

4.2 When the population standard deviation is 

unknown.

5 Construct and interpret hypothesis tests for a 

population proportion.

6 Explain the relationship between the construction 

of hypothesis tests and confi dence intervals.

7 Calculate the probability of a Type II error for a 

hypothesis test of a population mean when the 

population standard deviation is known.

8 Estimate the sample size required for a hypothesis 

test of a population mean when the population 

standard deviation is known.

Learning objectives

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