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8.3 Hypothesis Testing and Sampling Distributions
The application of hypothesis testing is rooted in an understanding of the 
sampling distribution of the mean. In Chapter 7, we showed three charac-
teristics of the mean, two of which are particularly relevant in this section:

1.	 The sample mean is an unbiased estimator of the population mean. 
On average, a randomly selected sample will have a mean equal to 
that in the population. In hypothesis testing, we begin by stating the 
null hypothesis. We expect that, if the null hypothesis is true, then a 
random sample selected from a given population will have a sample 
mean equal to the value stated in the null hypothesis.

2.	 Regardless of the distribution in a given population, the sampling distri-
bution of the sample mean is approximately normal. Hence, the proba-
bilities of all other possible sample means we could select are normally 
distributed. Using this distribution, we can therefore state an alternative 
hypothesis to locate the probability of obtaining sample means with 
less than a 5% chance of being selected if the value stated in the null 
hypothesis is true. Figure 8.2 shows that we can identify sample mean 
outcomes in one or both tails using the normal distribution.

FIGURE 8.3  A Summary of the Four Steps of Hypothesis Testing

-------------------------------------------------- 
Level of Significance (Criterion) 

-------------------------------------------------- 

POPULATION

STEP 1: State the hypotheses. 
A researcher states a null 
hypothesis about a value in the 
population (H0) and an 
alternative hypothesis that 
contradicts the null hypothesis.

Conduct a study 
with a sample 

selected from a 
population.

STEP 2: Set the criteria for a 
decision. A criterion is set upon 
which a researcher will decide 
whether to retain or reject the 
value stated in the null 
hypothesis.

A sample is selected from the 
population, and a sample mean 
is measured.  

Measure data 
and compute 
a test statistic. 

STEP 3: Compute the test 
statistic. This will produce a 
value that can be compared to 
the criterion that was set before 
the sample was selected.

STEP 4: Make a decision.  
If the probability of obtaining a 
sample mean is less than or equal
to 5% when the null is true, then
reject the null hypothesis. 
If the probability of obtaining a 
sample mean is greater than 5% 
when the null is true, then 
retain the null hypothesis. 


