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Table 1  Simulation of shrinkage estimation of a
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0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
10 0.93 1.18 1.52 1.92 2.11 2.29 2.23 1.96 1.75 1.40 1.16 1.04
8 0.97 1.25 1.68 2.01 2.32 2.30 2.50 2.03 1.83 1.58 1.30 1.17
1.03 1.45 2.05 2.53 2.90 2.64 2.45 2.10 1.93 1.50 1.23 1.07
1.15 1.59 2.06 2.43 2.58 2.84 2.42 2.36 1.92 1.54 1.38 1.08
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Table 2 Simulation of shrinkage estimation of two parameters

P2
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0.6 0.8 0.9 1.0 1.1 1.2 1.4
0.6 1.04(0.98) 2.04(1.08) 2.25(1.94) 1.56(1.24) 1.12(1.14) 1.02(1.03) 1.01(1.00)
0.8 1.27(0.88) 2.64(1.23) 2.80(2.00) 1.39(1.40) 1.12(1.09) 1.02(1.02) 1.00(1.00)
0.9 1.48(0.79) 2.81(1.26) 2.65(1.86) 1.33(1.30) 1.08(1.06) 1.04(1.01) 1.00(1.00)
1.0 1.64(0.73) 2.95(1.29) 2.73(1.79) 1.30(1.27) 1.07(1.05) 1.02(1.01) 1.00(1.00)
1.1 1.74(0.67) 2.98(1.34) 2.50(1.64) 1.25(1.18) 1.05(1.03) 1.01(1.01) 1.00(1.00)
1.2 1.83(0.63) 3.17(1.33) 2.36(1.54) 1.25(1.18) 1.04(1.05) 1.02(1.01) 1.00(1.00)
1.4 2.01(0.57) 3.32(1.32) 1.74(1.42) 1.13(1.11) 1.02(1.02) 1.00(1.01) 1.00(1.00)
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Shrinkage Estimation of Generalized Weibull Parameter

in Censored Samples

HONG Dong-pao, ZHAO Yu, MA Xiao-bing

(Department of System Engineering of Engineering Technology, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The estimation of two parameter generalized Weibull model was studied under type II censored samples. To draw

better inferences, the shrinkage estimation was introduced to combine the sample information with the relevant prior information.

Then two different shrinkage estimations of the generalized Weibull parameter were proposed in two cases of different prior informa-

tion. Compared with the maximize likelihood estimation, the relative efficiency of the shrinkage estimations was studied by Monte-

Carlo simulation. And the result shows that the shrinkage estimations are better under center conditions, especially when the sam-

ple size is small or samples are highly censored. The illustrative example shows that the shrinkage estimations of the generalized

Weibull parameter are available for reliability analysis.

Key words: Reliability; Generalized Weibull model; Shrinkage estimation; Prior information; Sample information



