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Creating an R Chart

Rather than looking at deviations from some mean value, it is actually very common to look at the vari-

ability of a given process. In other words, using the e-commerce example from just above, can we control 

the variability of the transaction time? In many cases, that is actually more important. We can use the R 

chart to do so. In order to create an R chart, you need to think about the range of a sample as a random 

variable in its own right, with its own mean and standard deviation. In this sense then, the average range 

R  functions as the mean of the range variable. But, how do we estimate the standard deviation of R ? 

Well, this is where Table 16.3 comes in again. While the proof cannot be shown here, it is the case that 

we can estimate the standard deviation of the range with the following formula:
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As you might have worked out from Table 16.3, the values of the constants d3 and d2 are dependent on 

the sample size. You might also wonder where d3 is. Well, do not worry, you will find out soon that, 

because of some clever stuff, we do not really need those values by themselves in this situation, so d3 is 

not in the table. Anyway, let’s move on. We already know that the process is considered in control if the 

sample value is within ±3 standard deviations of the mean. So with this knowledge we can compute the 

UCL and LCL for the R chart as:
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Now, we could save ourselves some trouble if we did some of these calculations in advance – which is 

exactly what has been done in Table 16.3. So, let:
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That would let us write the UCL and LCL as:
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