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For the goal of fitting a function through a series of observations for output and several inputs, we used to
presume the output as the sum of a systematic component and an error term. This implies that an estimated
function is obtained through minimizing the residual sum of squares. However, in order to express the best
product obtainable from the input combination, we have to analyze the inefficiency of the system. We propose
through this dissertation an original approach that decomposes the systematic component into the model
function and inefficiency, which is due to the change of some intrinsic properties of the input. The inefficiency is
Iﬁodeled by a non-stochastic multi-step inefficiency function, which is identified through Akaike’s information
criterion. For multi-input single-output production processes, genetic algorithms have been used to decrease
the computation time. A 'case study of a new resin development shows how the technique can be implemented.
The present research represent one of the first contributions that define, formulate and identify the inefficiency

in quality control in order to analyze the performance of production processes.
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