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Abstract The statistical modeling of input random variables is necessary in reliability analysis, reliability-based
design optimization, and statistical validation and calibration of analysis models of mechanical systems. In statistical
modeling methods, there are the Akaike Information Criterion (AIC), AIC correction (AICc), Bayesian Information
Criterion, Maximum Likelihood Estimation (MLE), and Bayesian method. Those methods basically select the best
fitted distribution among candidate models by calculating their likelihood function values from a given data set. The
number of data or parameters in some methods are considered to identify the distribution types. On the other hand,
the engineers in a real field have difficulties in selecting the statistical modeling method to obtain a statistical model
of the experimental data because of a lack of knowledge of those methods. In this study, commonly used statistical
modeling methods were compared using statistical simulation tests. Their advantages and disadvantages were then
analyzed. In the simulation tests, various types of distribution were assumed as populations and the samples were
generated randomly from them with different sample sizes. Real engineering data were used to verify each statistical
modeling method.
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Table 1. Results of statistical modeling

Dist. AIC AlCc BIC MLE BAY
NORM 134.42 135.05 136.60 65.21 0.168
LOGN 134.17 134.80 136.35 65.08 0.191
WBL 142.41 143.05 144.60 69.21 0.0
GAM 134.22 134.85 136.41 65.11 0.184

EV 143.35 143.98 145.53 69.11 0.0
LOG 132.22 132.85 134.40 64.11 0.386

EXP 280.87 281.07 281.96 139.43 0.0
GEV 136.21 137.54 139.48 65.10 0.069
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