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Statistical design of Shewhart control chart with runs rules
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Abstract

This research proposes a design method based on the statistical characteristics of the Shewhart control chart
incorporated with 2 of 2 and 2 of 3 runs rules respectively. A Markov chain approach is employed in order
to calculate the in—control and out-of~control average run lengths(ARL). Two different control limit coefficients
for the Shewhart scheme and the runs rule scheme are derived simultaneously to minimize the out-of-control
average run length subject to the reasonable in—control average run length. Numerical examples show that
the statistical performance of the hybrid control scheme are superior to that of the original Shewhart control
chart.
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0.4 3.0 200.08 1.791 3.853 149.26 1.933 4.086 140.74
0.6 3.0 119.67 1.794 3.790 78.07 1.934 4.009 72.01
0.8 3.0 71.55 1.798 3.723 42.92 1.936 3.927 39.15
1.0 3.0 43.89 1.803 3.656 25.17 1.939 3.843 22.91
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6.0 3.0 1.00 2.892 3.000 1.00 2.930 3.000 1.00
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