
USING STATISTICS FOR QUALITY CONTROL 499

Creating an x— Chart Where the Process Mean and  
Standard Deviation Are Not Known

Of course, in most situations, you do not know the true mean of the process, or the true standard devia-

tion. Rather, you need to compute an estimate of these values by using samples of the process when it is 

in control. The obvious potential problem here is how to decide whether the process is in control without 

the control chart, but without the process mean and standard deviation you cannot compute the control 

chart. So, in some ways, it is a bit like a chicken and egg problem.

More common therefore is to use the range of a sample rather than the standard deviation to examine the 

variation in a process. This has the further advantage of being pretty easy to compute, and provides a good 

estimate of the standard deviation, with the addition of one or two bits of information, as I will show you.

So, let’s move to another example. Imagine that I run an e-commerce website for fashion clothing. 

Once a regular customer (i.e. one who has pre-registered his or her main details) selects one or more 

items, and moves to the checkout area of the site, I have a process which should result in the customer’s 

completing the transaction within 100 seconds. If the average time for transaction completion is greater 

or less than this, I consider the process out of control and look to see if there are technical problems with 

the site, and remedy them if necessary.

So, let’s imagine that I use the tools from the e-commerce site to take random samples of the transaction 

time for 10 customers every hour, for 10 hours. Table 16.2 gives the summary data from these 10 samples – 

specifically the mean transaction time for each sample and the range of the data in each sample. Remember, 

the range is simply the difference between the longest and shortest transaction times in each sample.

Table 16.2  E-commerce site transaction time data

Sample number Sample range Sample mean

1 9.4 99.5

2 11.2 102.6

3 14.1 98.1

4 9.9 101.4

5 10.5 99.8

6 9.6 98.4

7 13.2 103.2

8 17.8 102.2

9 12.9 97.6

10 13.8 98.4

Overall mean 100.12

Average range 12.24

We can use this data to give us some important information. First, we estimate the process mean by 

calculating the overall sample mean – or, in other words, the ‘mean of the means’ – using the following 

formula (which is kind of obvious once you think about it):
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where:

x–j = mean of the jth sample j = 1,2,…,k

k = number of samples
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