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Abstract

It is difficult to determine the distribution of experimental data under the condition of small sam-
ples. Bootstrap and Bayes Bootstrap methods are often used in engineering. In the existing litera-
ture, this method only reuses the original sample information to estimate the reliability parame-
ters of small samples by expanding the sample size. When the sample size is small, it is easy for the
regenerated sample to drown the original sample information, resulting in the estimation devia-
tion. On the basis of the original method, this paper proposes suggestions on improving Bayes
Bootstrap. In the sampling process, the sample size is increased, and the purpose of expanding the
original sample is achieved by expanding the maximum (minimum) order statistics. Finally, the
empirical distribution function is modified by exponential distribution to improve the estimation
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accuracy. The experimental results show that the improved Bayes Bootstrap method has better
accuracy estimation than the original method.
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Figure 1. Flow chart
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Table 1. There methods were used to compare the results
=1 ZFhAEREREEH
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ik fliTHE WIEAME R fliTHE X [F] K
2 MG v 99.8357 100 0.1643 [97.6023, 102.0690] 4.4667
Bayes Bootstrap 771 99.9229 100 0.0771 [99.9219, 99.9577] 0.0358
Bt Bayes Bootstrap 7775 99.9903 100 0.0097 [99.9473, 100.0332] 0.0859
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Figure 2. Parameter Distribution Cart
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Figure 3. Parameter Distribution Cart of the improved method
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