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scale for the variable of interest, and the centre line would represent the mean of that process when the 

process is in control. Every time one takes a sample from the production process, one computes a sample 

mean x– and then plots that on the control chart. The two lines labelled UCL (Upper Control Limit) and 

LCL (Lower Control Limit) are used to determine whether the process is in or out of control. These lines 

are drawn at points on the vertical axis so that when the process is truly in control, the value of the sam-

ple mean x– has a high probability of being between the two lines. Conversely, values of x– falling outside 

the lines provide statistical evidence that the process is out of control. Obviously, you might be thinking, 

the trick is in getting the position of those lines at the right place.

Time

S
am

pl
e 

m
ea

n

UCL

LCL

Process mean when
in control

Figure 16.1
Basic Control 
Chart

As time moves on, you add more and more data points to the chart, moving from left to right over time 

of course. When you plot a point on the chart, you test a null hypothesis that the process is in control. 

If you do not quite understand how, then the next section will explain it much more clearly. But before 

we move on, you should be aware that the x– chart is by no means the only control chart possible. In fact, 

you can create control charts for the number of defective items in a sample (np chart), the proportion of 

defects in a sample (p chart), or the range of measurements in a sample (R chart). The basic structure of 

the charts is the same as in Figure 16.1, but the difference is that the vertical axis measures something 

different. For example, the np chart would have a vertical axis that measured the number of defective 

items in the sample. All of these charts will be shown in the following sections – but they are really just 

variations on a theme, and simply use different skills you have already acquired from earlier sections in 

the book.

Creating an x— Chart Where the Process Mean and  
Standard Deviation Are Known

Just like any other mean hypothesis test, the simplest example to start with is when we know the 

population mean and standard deviation. Of course, in this situation, we refer to the population as the 

process, but the basic ideas are the same as you already know. So, let’s consider this task in light of a 

typical example. Imagine a company that makes BBQ Sauce – BBQCo. I like BBQ sauce, and when I buy 

a 250 ml bottle of it, I expect to get 250 ml. So, BBQCo, like almost any other similar firm, operates an 

automated production line that fills the bottles. The company knows that when its process is in control, 

the mean filling of each bottle would be µ = 255 ml, with a standard deviation σ = 2. As usual in such 

a situation, the company also assumes that the filling volume of each bottle is normally distributed, as 

shown in Figure 16.2.
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