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Abstract

Reliability analysis(RA) and Reliability-based design optimization(RBDO) require statistical modeling of input random variables,
which is parametrically or nonparametrically determined based on experimental data. For the parametric method, goodness—of-fit
(GOF) test and model selection method are widely used, and a sequential statistical modeling method combining the merits of the
two methods has been recently proposed. Kernel density estimation(KDE) is often used as a nonparametric method, and it well
describes a distribution function when the number of data is small or a density function has multimodal distribution. Although
accurate statistical models are needed to obtain accurate RA and RBDO results, accurate statistical modeling is difficult when the
number of data is small. In this study, the accuracy of two statistical modeling methods, SSM and KDE, were compared according
to the number of data. Through numerical examples, the RA results using the input models modeled by two methods were compared,
and appropriate modeling method was proposed according to the number of data.
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2.1.1 Kolmogorov-Smirnov test
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Fig. 1 Process of SSM method
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Table 1 Statistical moments of true distributions

Distribution Mean |Standard dev.|Skewness|Kurtosis

BS(50,0.4) 53.93 21.85 1.19 5.34

GEV(0,5,50) 52.90 6.41 1.14 5.38

LOG(50,3) 50.02 5.44 0 4.12

LOGN(3,0.2) 20.50 4.14 0.61 3.63

NORM(50,10) | 50.02 9.98 0 3

RAY (50) 62.62 32.79 0.64 3.24

WBL(30,50) 29.67 0.75 -1.02 4.87
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