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Bayesian reliability demonstration test design for
binomial distributed product

FENG Wen-—zhe, LIU Qi

(College of Information Systems and Management,

National University of Defense Technology, Changsha 410073, China)

Abstract; The requirements and constraint conditions of reliability statistical demonstra-
tion test design for binomial distributed product were analyzed. Considering the producer’s
risk and consumer’s risk, reliability test cost, the reliability test design model based on test
loss (RTDMTL) was constructed for the reliability test design of binomial distributed prod-
uct. To given sample size, according to 0-1 loss function, the acceptable maximum failure
number calculation method was presented under the principle of minimize the posterior ex-
pect loss. According to average risk criteria, the formulas of producer’s risk and consumer’s
risk were deduced. To the solution of RTDMTL, the steps of optimum test plan calculating
numeric algorithm were given by Matlab software. At last, an example was given to show

the validity of the proposed method.
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Table 1 Posterior risk ratio based on the different ¢
c P(H, | XD P(H, | XD M c P(H, | XD P(H, | XD M
221 0.2301 0.7699 0.298 231 0.4792 0.5208 0.920
222 0.2516 0.7484 0. 336 232 0.5063 0.4937 1.025
223 0.2741 0.7259 0.377 233 0.5335 0.4665 1.143
224 0.2975 0.7025 0.423 234 0.5604 0.4396 1.274
225 0.3217 0.6783 0.474 235 0.5870 0.4130 1.421
226 0.3467 0.6533 0.530 236 0.6132 0.3868 1.585
227 0.3723 0.6277 0.593 237 0.6389 0.3611 1.769
228 0.3985 0.6015 0.662 238 0.6639 0.3361 1.975
229 0.4251 0.5749 0.739 239 0.6882 0.3118 2.206
230 0.4520 0.5480 0. 825 240 0.7116 0. 2884 2.467
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Table 2 Two types of risks on different test plans
(n,0) aln,c) Bln,c) (n,0) aln,c) Blnse)
(38,1) 0.027 0.095 (139,2) 0.070 0.58x10""
(39.1) 0.029 0.087 (140,2) 0.071 0.53X107"
(40,1) 0.030 0. 080 (182.3) 0.037 0.74X10°°
41,1) 0.032 0.073 (183.3) 0.037 0.67X10°
(137,2) 0.068 0.70x10"* (184,3) 0.038 0.62X10°°
(138,2) 0.069 0.64X107" (185,3) 0.039 0.56X107°
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Table 3 Loss for parts test plans

(nyc) f(n,e) (nyc) f(n,e) (nyc) f(n,e) (nyc) f(n,0)
(38,1) 98.989 (46,1) 86. 850 (38,1) 64. 839 (46,1) 64.550
(39,1) 96. 548 “7,1) 86. 314 (39,1) 64. 435 “7,1) 64. 904
(40,1) 94. 409 48,1) 85.947 (40,1) 64.152 48,1) 65. 3257
“41,1) 92.552 49,1 85. 735 41,1 63. 981 49,1 65. 808
! 42, 90. 957 (50,1) 85. 668 f 42,1) 63.913 (50,1) 66. 349
43,1) 89. 606 (51,1) 85. 735 (43,1) 63.943 (51,1) 66.942
(44,1) 88. 481 (52,1) 85.926 (44,1) 64.064 (52,1) 67.585
45,1 87.568 (53,1 86. 231 45,1) 64. 286 (53,1 68.2734

4

Table 4 Comparison of three test plans

£
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Fig. 3 Process of best test plan calculating
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