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Abstract: It is extremely important to improve methodologies for the lifetime assessment of porcelain insulators. While

there has been a considerable amount of work regarding the phenomena of lifetime distributions, most of the studies

assume that aging distributions follow the Weibull distribution. However, the true underlying distribution is unknown,

giving rise to unrealistic inferences, such as parameter estimations. In this article, we review several distributions that are

commonly used in reliability and survival analysis, such as the exponential, Weibull, log-normal, and gamma distributions.

Some properties, including the characteristics of failure rates of these distributions, are presented. We use a Bayesian

approach for model selection and parameter estimation procedures. A well-known measure, called the Bayes factor, is used

to find the most plausible model among several contending models. The posterior mean can be used as a parameter

estimate for unknown parameters, once a model with the highest posterior probability is selected. Extensive simulation

studies are performed to demonstrate our methodologies.
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Fig. 2. Plots for hazard functions.

Table 1. The samples
distribution with 0=1.

are generated from an exponential
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Fig. 3. Plots for hazard functions based on the bayes estimates.

Table 2. The samples are generated from a weibull distribution
with 7=0.8,0=2.

Number Bayes estimate Number Bayes estimate

of counts (posterior mean) of counts (posterior mean)
Exponential distribution 157 6=1.0081 Exponential distribution 56 0=12.2483
Weibull distribution 22 A=1.0572, 0=1.0539 Weibull distribution 102 4= 0.7540, §=1.9919
Gamma distribution 3 A= 1.9778 Gamma distribution 0 N/A
Lognormal distribution 18 p=—0.5808, o=1.1627 Lognormal distribution 42 p=—1.5671, 0= 1.4337
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Fig. 4. Plots for hazard functions based on the bayes estimates.

Table 3. The samples are generated from a gamma distribution

with A=2.
Number Bayes estimate
of counts (posterior mean)
Exponential distribution 5 f=0.9887
Weibull distribution 32 A= 17172, 6= 0.8841
Gamma distribution 136 A=2.0279
Lognormal distribution 27 p=—0.2644, 0= 0.7168
5 r T r r T T T T T
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Table 4. The
distribution with p=0,0=0.9.

samples are generated from a log-normal

Number Bayes estimate
of counts (posterior mean)
Exponential distribution 90 0= 0.6270
Weibull distribution 0 N/A
Gamma distribution 11 A= 1.7415
Lognormal distribution 99 ﬁ:f 0.1113, 0=0.9076
16 T . T y : T y . T
T
P
141 —
— — - Exp(0.627)
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Fig. 6. Plots for hazard functions based on the Bayes estimates.
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