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Table 1 Simulated data for product’s lifetime with random truncated test
o B—4H B4 =4
KEEtE/M BEME/ RV OKRKEE/ BB/ FREER/NV KKEEL BEME/N  REER/Y
1 50.2 0 1.4 5.0 0 1.6 1.1 0 1.7
2 113.1, 0 1.4 12.0 0 1.6 3.7 0 1.7
3 115.4 0 1.4 15.0 0 1.6 ‘ 4.6, 0 1.7
4 165.0 0 1.4 NA 27.1 1.6 8.8 0 1.7
5 241.1 0 1.4 33.4 0 1.6 8.8 0 1.7
6 271.3 0 1.4 47.4 0 1.6 10.0 0 1.7
7 322.2 0 1.4 55.5 0 1.6 16.0 0 1.7
8 NA 357.1 1.4 68.3 0 1.6 20.0 0 17
9 NA 397.2 1.4 68.3 0 1.6 22.0 0 1.7
10 NA 400.5 1.4 NA 74.5 1.6 NA 30.0 1.7
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for (jin 1: M)

for (i in 1: N)

AEMEMEREXEINELESE ({5 HHEH—F 1 WinBUGS P R H T B R L E
2o Fig.1 Bayesian directed acyclic

graphical model in WinBUGS
R2 5000 ABEERNBHRRETTZITR

Table 2  Posterior estimate statistics for monitored parameters with 5000 iterations

S8 ¥E RHEE 2.5 % AL 97.5 % BA A
a 1.279 0.205 9 0.874 6 1.28 1.703 1 001 - 5000
8 7.521 5.732 -1.555 7.832 14.97 1 001 5 000
4 0.018 3 0.082 11 1.534x 1071 4.946 x 10°® 0.266 1 001 5 000
© 1.644 4.445 0.001 617 0.392 7 10.2 1 001 5 000
T 73.42 219.2 0.098 09 2.55 623.7 1 001 5 000
w [1] 0.5727 0.484 2 0.006 116 0.561 3 1.416 1 001 5 000
w [2] 0.8655 0.607 0.059 04 0.891 4 2.188 1001 5 000
w (3] 2.017 3.64 0.209 5 1.091 9.262 1 001 5 000
i ;
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Weibull Shared Frailty Model Based on MCMC Method and
Its Application in Reliability

Lin Jing', Han Yuqi', Zhu Huiming’
. School of Economics anagement , Nanjing University of Science echnology ,
(1. School of E ics & M Nanjing Universi Sct & Technol
Nanjing 210094, China ;2. School of Statistics, Hunan University , Changsha 410079, China)

[Abstract] Aimed at the fault of the traditional hypothesis that the lifetimes of the individuals obey the
independent identically distribution, this paper constructs the Bayesian Weibull shared frailty model. As for the
products whose lifetime distribution belongs to Weibull distribution, this paper brings forward the MCMC method
based on Gibbs sampling to simulate dynamically the Markov chain of the parameters’ posterior distribution. It
also gives out the parameters’ Bayesian estimation of the Weibull shared frailty model in the condition of the
random truncated test and the prior distribution of the frailty belonging to the Gamma distribution. The precision
of the numeration can thus be improved. Also, this paper utilizes the data’s simulation to show the process of
setting the model by using the WinBUGS package, and proves the objectivity and validity of the model.

[Key words] Bayesian analysis; reliability; MCMC simulation; Gibbs sampling; Weibull distribution;
shared frailty model
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