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We can use the sampling distribution of x– (which you should remember from earlier chapters in this 

book) to calculate the variation that could be expected in the x– values for a process which is in control. 

That said, it is probably a while since you have come across this concept, so maybe a recap of key issues 

is important. First, remember that the expected value of the sample mean x– is equal to µ. So, for any 

sample of size n, the equation for the standard error of the mean – which is another name for the standard 

deviation of x– – is:
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Furthermore, because we are assuming that the filling volumes of the process are normally distributed, 

the sampling distribution of x– is also normally distributed, whatever the sample size. As such, we know 

that the sampling distribution of x– is a normal distribution, with a mean of µ and a standard deviation 

of σ
x
 as shown in Figure 16.3.
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So, as you might expect, we use the sampling distribution of x– to calculate what values of x– are expected 

if the process is in control. While we can use virtually any decision rule to do this (just as we can use any 

statistical significance level in a hypothesis test), common practice in quality control is to consider that 

any value of x– which is within three standard deviations above or below the mean value is reasonable 

for an in-control process. If you remember, around 99.7% of the area of a standard normal distribution 

is between ±3 standard deviations of the mean. So, the decision rule in this case is that if x– is within the 
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