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We can then find the probability of observing a sample mean of 9.63 when the true population mean is 

9 by using a standard normal distribution table as you have already done plenty of times before. With 

z = 2.82, the area in the upper tail of the distribution is 0.5 − 0.4976 = 0.0024. Therefore, 0.0024 is the 

probability of making a Type II error when the real population mean µ = 9. The probability of making a 

Type II error is denoted as ‘beta’, or β, so when µ = 9, β = 0.0024. 

To find Type II errors for other values of µ, we need to repeat the calculations, and each time we do so, 

we will find a different value for β. In fact, Table 8.3 shows a number of different probabilities for vari-

ous values of µ < 10. As you can see, as we get closer to µ = 10, the probability of making a Type II error 

increases. This should not be surprising when you think about it. When the true population mean is close 

to our null hypothesis value of 10, then we would be very likely to reject the null hypothesis, despite the 

true value of µ not being exactly 10. However, the consequences of this error are likely to be small – after 

all, the difference between 9.9979 and 10 is pretty insignificant.

Table 8.4  Probability of making a Type II error for the resistor acceptance hypothesis test

µ

 1

20
 

z =  
9.63-µ

z
Probability of Type II 

error β Power (1 - β)

9 2.82 0.002 0.9976

9.2 1.92 0.027 0.9726

9.5 0.58 0.281 0.7190

9.63 0.00 0.500 0.5000

9.8 −0.76 0.745 0.2546

9.85 −0.98 0.837 0.1635

9.9 −1.21 0.887 0.1131

9.9979 −1.645 0.950 0.0500

Or is it? In some contexts it could actually be very important – say, in engineering where tolerances can 

be very low, or in medicine where small dosage differences can be life and death issues. What do we do 

here? Well, as we will see later, Type II error also depends on the sample size – the smaller the differences 

we need to detect between the true population mean and our null hypothesis, the larger our sample must 

be. But let’s save that discussion for now.

Moving back to Type II error, we can use this to define something called the statistical power of a test. 

Power is the probability of correctly rejecting H0 when it is actually false, and is calculated for any given 

value of µ as 1 − β. Table 8.4 also shows the power calculations, and one could conceivably graph these as 

a power curve, which sounds way cooler than it is. See Figure 8.9. You can easily read off from the power 

curve the probability of correctly rejecting the null hypothesis, as it is indicated by the height of the curve 

at the given value of µ on the x axis.

OK, so that was rather a lot of things to remember, wasn’t it? To make things easier, Box 8.3 provides 

a step-by-step list, without the formulae.
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