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The chart shown in Figure 16.14 is the output from the analysis. The ‘Range’ chart shows that the 

majority of sample ranges are within the control limits; only point 8 violates the rules. SPSS calculates 

the control limits so that the expected amount of variation in the sample ranges due to common causes 

of variation are present. You have probably worked out that the solid line is the average and the dashed 

lines represent the upper and lower control limits (UCL and LCL respectively). SPSS highlights in red any 

points that cause a rule violation.

Once the R chart has been examined and it seems the process is not out of control, we will examine the 

X to look at the sample means and see if the variation is within the control limits calculated from the 

amount of variation expected due to common causes. Figure 16.15 shows the control chart. You can 

see the upper specification (U Spec) was set at 50.5, the Average (sample means) is 50.472984 and the 

lower specification (L Spec) is set to 50.4. None of the points violate any of the control rules but you can 

see that points 1, 3, 5, 7 and 8 are outside the specification limits. Perhaps the point of most concern 

is point 5, which is way below the lower specification limit but is still within the lower control limit. If 

the original data is consulted, it can be seen that this point occurs during time period 5. In fact, during 

this time period there are several points which are low and therefore further investigation is needed. If 

time period 5 is the fifth hour of the working day, it could be around lunch time and the production 

staff may be a bit sluggish after lunch! Other factors may be the cause, so do not be too quick to jump 

to conclusions.

Rather than just rely upon the visual representation of the data, the process statistics shown in 

Figure 16.16 should be consulted. Looking at the capability indices, CP is the measure (the ratio) of 

the difference between the specification limits to the observed process variation. Ideally CP should be 

equal to or greater than one to indicate a process is capable; a low value of 0.065 is of real concern! 

CpL and CpU give an indication of whether the process variability is symmetric about the mean. If 

the process variability is symmetric, the values of CpL and CpU will be close to CP. The values given in 

Figure 16.16 again tell us we have a problem. The K value indicates whether the process mean is a good 
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