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and therefore the process cannot be corrected for them. The key task of statistical process control is to judge 

the likelihood that the observed variations in quality are due to assignable causes (in which case we adjust 

the process) or common causes (in which case we do not). Some of you will start to make the connection 

here to the other material in this book, particularly about hypothesis testing.

think it over 16.1

Some big companies rely upon smaller companies that manufacture components for them (this is 

known as the supply chain). Many large companies put the supply chain process out to tender  

(i.e. smaller companies ‘bid’ for the work). Whose problem is it if one of the supply chain manufacturers 

consistently supplies components that are outside of the required tolerances, and what do you do to 

rectify the problem? The company in question is a preferred supplier.

When we detect assignable causes, we judge that the process is out of control and take action to bring 

it back to the level of quality defined as acceptable. However, if the variation in quality is solely due 

to common causes, we conclude the process is in control (or in statistical control) and take no action. 

If this is confusing, consider this: we have to assume there will be some variation in any process, and 

our task is basically to work out how likely that variation is to be random (in which case we do not 

worry about it), or caused by some controllable problem (in which case we do something). So, it is 

clear that the basic principles of statistical process control should be essentially the same as those 

for hypothesis testing that were covered earlier. If you consider the null hypothesis H0 to be that the 

process is in statistical control, and H1 to be that it is out of control, things may become clearer. Take 

a look at Table 16.1, which collects this together with the concepts of Type I and Type II errors to help 

you make the connection.

Table 16.1  Statistical process control and error

State of process

Decision
H

0
 = true 

Process in statistical control
H

0
 = false 

Process out of control

Continue process Correct decision Type II error (allow out-of-control 
process to continue)

Change process Type I error (adjust in-control process) Correct decision

Control Charts

The fundamental tool in statistical process control is the control chart. A control chart provides a visu-

alization that the decision maker can use to decide whether variation in a process’s output is down to 

common causes or assignable causes – in other words, whether it is in or out of control. There are mul-

tiple different types of control charts, which are classified by the data they present. Different types of 

control charts contain different measurements on the vertical axis and time on the horizontal. As such, 

they all share basic similarities, and there is no need to go into equal depth with all types.

Beginning with the most basic control chart, the x– chart is appropriate to use if the quality outcome of 

a given process can be measured as some kind of quantitative variable, such as length, height, tempera-

ture, weight, or the like. As such, it is pretty easy to see that any decision on whether a process is in or out 

of control will be naturally based on the mean value for the relevant quality measure that is found in a 

sample of the production process. Figure 16.1 shows a basic x– chart. The vertical axis would represent the 
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