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A comparative study of extreme value distribution and parameter
estimation based on the Monte Carlo method

LU Anping, ZHAO Lin, GUO Zengwei, GE Yaojun

(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, 200092 Shanghai, China)

Abstract; To explore the applicability of extreme value distribution models, known as type I, II and III
extreme value distribution, to the extreme wind velocity evaluations of project site during the return period,
and according to the wind speed distribution model commonly used in engineering fields, Monte Carlo
simulation method is used to produce the pseudo wind speed samples, respectively fitting exponential
distribution, normal distribution, Rayleigh distribution, Weibull distribution, lognormal distribution and the
generalized extreme value ( GEV) distribution. The maximum likelihood parameter estimation method and
probability weighted moment method are used to estimate the parameters of the type I, 11 and 111 extreme value
distributions. A comparative study of different parameter estimation methods for every extreme value
distribution has been done by comparing with the theoretical extreme value distribution of the pseudo wind
speed. The analysis shows that the maximum likelihood parameter estimation method is optimal for the type I,
IT and III extreme value distribution. The extreme value wind velocity evaluations of the pseudo wind speed
samples during the return period are sensitive to the parent distribution of the pseudo wind speed samples, so
different parent distributions of wind speed should be targeted to the selection of different type of extreme value
distribution.
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