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Abstract

This paper investigates the economic design of synthetic control charts. The

synthetic control chart has been proven to be statistically superior to the X -control
chart, but its economic characteristics have not been known. We develop an economic
model of the synthetic control chart, based on Duncan’s model. The synthetic chart has
one more decision variable, the lower control limit for the conforming run length. In
addition to this, the significance level and the power of the synthetic chart are more

complicated than those of the X -chart. These features make the optimization problem
more difficult. We propose an optimization algorithm by adapting the congruent

gradient algorithm. We compare the optimal cost of the synthetic chart with that of X
-control chart, under the same input parameter set of Duncan's. For all cases

investigated, the synthetic chart shows superior to the X -chart. The synthetic control

chart is easy to implement, and it has better characteristics than the X -chart in
economical sense as well as in statistical sense, so it will be a good alternative to the
traditional control charts.
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1 5 2 2.14724 1.33379 -1.23% $ 407997 7.38%
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