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A study of parameter estimation method for more than threefold mixed
Weibull distributions

CHEN Wenpeng', LU Yang®, TU Jianfei', WANG Gangming'
( 1.Advanced Energy Storage Technology and Equipment Research Institute, Ningbo University, Ningbo 315211, China;
2.Ningbo CRRC Times Transducer Technology Co., Ltd., Ningbo 315021, China )

Abstract: To address the problem that the two-parameter mixed Weibull distribution with more than three-time
folds is difficult to be solved due to the reason that too many parameters are involved, this paper employs the
fuzzy C-mean clustering algorithm combined with the least squares linear regression method to find out the
initial values of the shape parameters and the scale parameters, which are proved to have good accuracy by using
the KS test (Kolmogorov-Smirnov test). Based on the initial values obtained, the parameters to be estimated are
specified with reasonable ranges respectively, and the parameter values of different reweighted mixed Weibull
distributions are solved by using genetic algorithm, with its optimization objective being set as minimizing the
standard root mean square error. Example analysis proves that the proposed method is effective in solving the
problem of those traditional methods for their strong dependency on the initial values. By increasing the number
of the weights, the fitting effect can be effectively improved. The probability density function can accurately
reflect the actual distribution law of the data.

Keywords: fuzzy C-means clustering; reliability modeling; genetic algorithm; Weibull distribution
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