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Axiomatic Approach to Inequality Measurement Design in Quality Control
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An axiomatic approach consisting of four research
stages has been proposed for designing the inequality
measurement in six sigma quality control. In this
theoretical approach, four necessary conditions are
discovered in its requirements analysis: symmetry, scale
invariant, additivity, and decomposability. As a result, the
four conditions are defined as four independent axioms at
the first stage. Then a general inequality measurement
formula is derived as an inferential result from the given
axioms. At the second stage, the quality control meaning of

the formula is analyzed for deciding the coefficients of the
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formula. At the third stage, the formula with designed
coefficients is decomposed into two different formulas.
One is for the inequality measurement within each
production line, and the other is for the inequality
measurement between production lines. At the last stage,
this decomposability analysis is extended to include the
manufacturing batches. There are two major benefits for
this axiomatic approach. On the one hand, the inequality
measurement formula is an optimal design under a
theoretical framework. On the other hand, the
decomposable formula makes the parallel computations of
inequality measurement possible in case that the inspected
product data are especially huge in six sigma quality

control.
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