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Complex systems with multiple sources of variability and subject to various mechanism that cause their performance to be affected have typically been modeled using statistical fits generated from design of experiments or detailed physical models that are not well suited to measure all the variability that the complex systems are subjected to. Some of the elements of variability may be controlled, others are noise variables and to complicate matters all the sources of variability are seldom known. In this talk we present a framework for combining inputs from actual system performance with fundamentals of underlying physics and statistical analysis to improve the fidelity and reliability of models. Two relevant examples are shared and future work is proposed.
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