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Qualification test risk analysis of binomial equipment
based on Bayes theory

LI Dawei, WANG Guodong, LI Yongzhe
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Abstract: The qualification test risk-of binomial equipment was investigated by Bayes
theory to assess the performance index and establish qualification test scheme. The Beta dis-
tribution was chosen as prior distribution.” The expressions of average risk and posterior risk
were given. The research ideas and applications of two kinds of risk were explained. On this
basis, the max posterior risk model was developed through investigating the result of qualifi-
cation test. The max. posterior risk’s properties were given. Compared with posterior risk
and classical risk, it demonstrated the conservation and feasibility of max. posterior risk. So
the consumer benefit was protected. The test statistics scheme based on max. posterior risk
conformed to the engineering rule. The test number decreased by 18% —63%, compared
with test statistics scheme based on classical risk. It also analyzed the number relation be-
tween three kinds of risk and prior information, interval estimation. The properties of max.

posterior risk were demonstrated, showing its wide application.
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Table 2 Test schemes of different prior informations

o) 0.2 Sk HE'ij(f?LéF L THEE
Rz BRI B R IEE P-4y R

0 1 1 6
1 0. 80 1 7 2 11
2 13 3 16
0 3 3 5
2 0.75 1 10 7 10
2 16 10 15
0 5 5 5
3 0.70 1 12 9 10
2 18 13 14
0 7 7 5
4 0.65 1 13 11 9
2 19 14 14
0 8 8 4
5 0. 60 1 14 12 9
2 20 16 13
0 9 9 4
6 0.55 1 15 13 8
2 21 17 12

R3 KERMEHITTR

Table 3 Equipment success rate lower confidence limit
s 0.2 3%k R T R 3 AR I B AR - 29 A B

0 0. 81 0.81 0. 86
1 0. 80 1 0. 80 0.74 0. 84
2 0. 80 0. 69 0.82
0 0. 80 0. 80 0.83
2 0.75 1 0. 81 0.78 0. 81
2 0. 80 0.75 0. 80
0 0. 80 0. 80 0. 80
3 0.70 1 0. 81 0.77 0.79
2 0. 81 0.76 0.77
0 0. 81 0. 81 0.78
1 0.65 1 0. 80 0.78 0.76
2 0. 80 0.76 0.76
0 0. 81 0.81 0.74
5 0. 60 1 0. 80 0.78 0.74
2 0. 80 0.77 0.73
0 0. 81 0.81 0.72
6 0.55 1 0. 80 0.78 0.71
2 0. 80 0.77 0.71
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