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Abstract

This research aims to examine accuracy and efficiency of the first four moments corresponding to mean,
standard deviation, skewness, and kurtosis, which are estimated by a function approximation moment method
(FAMM). In FAMM, the moments are estimated from an approximating quadratic function of a system
response function. The function approximation is performed on a specially selected experimental region for
accuracy, and the number of function evaluations is taken equal to that of the unknown coefficients for
efficiency. For this purpose, three error-minimizing conditions are utilized and corresponding canonical
experimental regions constructed accordingly. An interpolation function is then obtained using a D-optimal
design and then the first four moments of it are obtained as the estimates for the system response function.
In order to verify accuracy and efficiency of FAMM, several non-linear examples are considered including a
polynomial of order 4, an exponential function, and a rational function. The moments calculated from
various coefficients of variation show very good accuracy and efficiency in comparison with those from
analytic integration or the Monte Carlo simulation and the experimental design technique proposed by
Taguchi and updated by D’Errico and Zaino.
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Fig. 1 Definition of probability density function using
the first four moments
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Fig.2 Optimized positions of each variable and
canonical experimental region in case of two
random variables
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