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So, of course, D3 and D4 are given in Table 16.3, which shows why we do not really need values for d3 itself 

in this case. Moving back to the e-commerce example, we can see that with n = 10, D3 = 0.223 and D4 = 1.77. 

Given that R
–
 = 12.24, it is really easy to compute the control limits for the R chart:

UCL = 12.24 1.77

= 21.66

LCL = 12.24

= 2.73

×

× 0 223.

Figure 16.6 shows the control chart. You can see that the process seems to be in control at this point.
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Creating a p or an np Chart

In other quality control cases, what we are more interested in is the proportion of defective or non-

defective items in a sample. This is actually a pretty common situation. Imagine a production line that 

makes T-shirts. No matter how good the line, there will always be some defects. The company should 

decide whether it should check every item (time consuming and expensive) or instead operate a quality 

control system where it only checks a sample of items. If the latter, the company will define a percentage 

of defects, below which it considers the line is working in control, and above which is cause for concern 

(i.e. out of control). So, imagine in this situation that the company considers a defect rate of 2% to be 

acceptable, which works out to a proportion of 0.02.

What we need here is to work out the sampling distribution of p, and of course you should remember 

this was given much earlier in the book. Now, we can apply it to a really useful situation. The first thing 

to remember is that π represents the expected value (i.e. the mean) of p, the proportion of defective items 

when the process is in control. So, the first task is to compute the standard error of the proportion using 

the following formula:

π πσ p n
=

-( )1
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