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box 8.3

How to Compute the Probability of Making a Type II Error

1.	 Decide on your null and alternative hypotheses.

2.	 Use α (level of significance) and the critical value associated with that value of α to determine the 

relevant critical value and rejection rule for the test statistic.

3.	 Use this rejection rule to solve the equation for the value of the sample mean x− associated with the 

critical value of the test statistic.

4.	 Use the results from the last step to decide the values of x− which correspond to acceptance of H
0
. 

5.	 Use the sampling distribution of the test statistic z for a value of µ which would correspond to the alterna-

tive hypothesis, and the acceptance value results from step 4 above, to work out the probability that x− will 

be in the region of acceptance. This probability is the Type II error probability for the given value of µ.

Now, if this is a little complicated, go back through the section and relate each step above to the work-

ing given – it will make more sense that way.

DETERMINING THE SAMPLE SIZE FOR A HYPOTHESIS TEST

You should remember from the previous section that I briefly mentioned that power also depended on 

sample size. In this section, I will show you how to use sample size to control the probability of making a 

Type II error, and therefore the power. Once you have gone through this section, you can begin to think of 

β as another factor that the researcher has control over – just like α, the Type I error probability (which is of 

course controlled by setting the significance level). Of course, computer programs can do this kind of calcu-

lation for you, but you will never understand the logic behind it without actually going through it yourself.

Let’s stay with our resistor problem to work through the issues. Forgetting the specific numbers for a 

while, in a general sense we have a simple lower-tail hypothesis test about the population mean as follows:

H0 = µ ≥µ0

H1 = µ < µ0 

As you should remember, the critical value of the test statistic is denoted −zα
 
for a lower-tail test. You 

should also remember that for any given value of population standard deviation σ, sample size n and null 
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Curve for 
Resistor Lot-
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Deviation 1).
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