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FIGURE 1. llustrations of Tests for Special Causes Appiied to Shewhart Control Charts
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SHEWHART CONTROL CHARTS ~
Notes on Tests for Speciai Causes

1. These tests are apgiicable to X charts and to individuals (X) charts. A normal distribution
is assumed. Tests 1, 2, 5, and 6 are to be applied to the upper and lower haives of the
chart separately. Tests 3, 4, 7 and 8 are to be applied to the whole chart.

2. The upper control fimit and the lower control limit are set at three sigma above the
centerfine and three sigma below the centerline. For the purpose of applying the tests,
the control chart is equally divided into six zones, each zone being one sigma wide. The
upper half of the chart is referred to as A {outer third), B (middie third} and C (inner third).
The lower half is taken as the mirror image.

3. When a process is in & state of statistical conirol, the chance of {incorrectly) getting a
signal for the presence of a special cause is ess than five in a thousand for each of these
tests.

4. ltis suggested that Tests 1, 2, 37and 4 be applied routinely by .the person plotting the
_chart The overall probability of getting a false s:gnal from one or mare of these is about
one in a hundred. . -

5. itis suggested that the first four tests be augmented by Tesis 5 and € when it becomes
economically desirable to have earlier waming. Thss will raise the probability of a false
signal to about two in a hundred.

6. Tests 7 and 8 are diagnostic tests for stratification. They are very useful in setting up a
 conirol chart. These tests show when the observations in a subgroup have been taken
from two (or more) sources with different means. Test 7 reacts when the observations in
the subgroup always come from both sources. Test 8 reacts when the subgroups are
_taken from one source at a time.

7. Whenever the existence of a special cause is signaled by a test, this should be indicated
by placir‘g a cross just above the last point if that point fies above the centerline, or just
below it if it lies below the c\,nte'i.re

8. Points can coniribute to more than one test. However, no point is ever marked with more
than one cross. :

9. The presence of a cross.indicates that the prEfcess- is not in statistical control. It means
that the point is the last ane of & sequence of points (a single point in Test 1} that is very
unlikely to occur if the pracess is in statistical control. :

- 10. Although this can be taken as a basic set of tests, analysts should be alert to any patterns
‘ of paints that might indicate the influences of special causes in their procass.

FIGURE 2. Comments on Tests for Special Causes
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