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low-compression (flat) tennis balls produced by a process using faulty equipment is an example of a 
special cause variation. By contrast, minor differences in the color of the balls are a common cause 
variation. Perhaps the dye supplied to the manufacturer to produce the tennis balls was a slightly 
different shade than previous batches. The goal of SPC is to eliminate special cause variations—
those that can have a measurable impact on a product’s quality.

Control Charts
The tool used in SPC to monitor and control the consistency, or stability, of a process is called a 
control chart. A control chart is a graph that shows whether a process has remained stable or has 
undergone some change over time. It is a statistical tool used to distinguish between common cause 
variations and special cause variations. Figure 6.9 is an example of a control chart.

A statistical process control chart has three features:

•• A center line (CL), which represents the target value of the quality characteristic the firm is
trying to achieve.

•• An upper control limit (UCL), which represents the upper-limit value of variation in the process.
•• A lower control limit (LCL), which represents the lower-limit value of variation in the process.

In general, if all of the values on the control chart plotted over time are randomly distributed around 
the center line and between the upper and lower control limits, then the variation is normal, and the 
process is presumed to be stable and in control. If, however, several of the points plotted fall outside 
of these limits or if the points follow a pattern instead of being randomly distributed, then the process 
is considered to be out of control and attributed to assignable or special causes. In an out-of-control 
process, there is no way to predict whether the process will meet its target value. It is like driving a 
car in which the brakes may or may not fail and you have no way of knowing when that will occur.

Using a well-designed control chart, a quality control manager can tell with a quick visual inspec-
tion of the chart whether a process is in control or out of control and quickly stop it if it is going 
awry. Nevertheless, a control chart will only tell the manager whether the average value lies around 
the target value and the approximate direction of the shift of the average value over time. That is, the 
control chart will only indicate if a process is in control or not—not what is causing it to go out of 
control. If the process is not in control, the manager has to investigate the particular time period when 
the trouble began to establish its causes.

WHEN AND WHERE TO USE CONTROL CHARTS
Because the frequent use of control charts can be time consuming and costly, as it involves repeated 
data collection and testing using samples of product outputs, they are best used at critical stages of a 
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FIGURE 6.9: Design of Control Limits Based on the Normal Distribution
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