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Bayesian model for missile storage reliability analysis
based on success-fail ure test
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Abstract: \In view of the disadvantages of-the classical analysis method for missile storage reli-
ability analysis, a Bayesian model was propesed in this paper. The Dirichlet distribution was taken
as prior distribution in the model. The historical information and expert information w ere syntheti-
cally used. Combined with the missile success failure test data for every stage, the joint posterior
distribution of teliability was generated. Then, the Gibbs sampling algorithm was used to compute
the posterior inference. The Bayesian estimators and Bayesian low er bound were gained for the relir
ability of every stage. Furthermore, based on the test data, the model can be used to predict the
missile storage reliability. The example shows that the parameters of the Bayesian model have ap-

parent meaning and are convenient to use for engineering applications.
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Table 1 Parameters values for simulation
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4 Table 3 Posterior esti fi liabili
10 \, 2.5% 97.5%
s 2
Ry 0.9408 0.02958 0.8723 0.9447 0.9867
2 R, 0.9332 0.03116 0.8627 0.9364 0.9824
Table 2 Missile test data for storage
R; 0.9152 0.03431 0.8408 0.9189 0.9703
f ! 2 3 4 > 6 Ri 0.8876 0.03815 0.8058 0.8913 0.9521
m 10 8 7 10 ? 1 Rs 0.8358 0.04294 0.7411 0.8389 0.9099
i 10 8 6 9 6 6

R= (Ri, Rz, - Ru)= (0. 95, 0. 945, 0. 936,
0.92, 0. 89,0.85,0. 79,0. 72, 0. 62, 0. 5.
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B= 50.

R¢ 0.785 0.04676 0.6857 0.7883 0.8681
R; 0.7296 0.05294 0.6199 0.7321 0.8251
Rs 0.6651 0.0583 0.5451 0.6677 0.7729
Ry 0.5729 0.0631 0.4463 0.5751 0. 693

Rip 0.4621 0.06452 0.3346 0.4615 0.5882
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Table4 Prediction estimation of Ry under every stage test data
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Rl DWW Riol D™ Rl D

0.5057 0. 5098 0.5019
0.07005 0.06946 0. 06917

0.5021 0.487 0.4621

0. 06772 0.06701 0.06452
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