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Introduction

In reliability theory, inference on a stress-strength parameter is very inter-
esting for scientists. A multi-component system is referred to a system with
more than one component. In this paper, we consider one system with two
types of components because of computational complexity. This model is
so general because the multi-component stress-strength parameter with one
strength variable and stress-strength parameter can be obtained from it.
Type-I and Type-II schemes are the two most essential censoring schemes
among different censoring schemes, and by mixing them, a hybrid scheme can
be derived. The active units cannot be omitted during the test by the above
schemes, so a progressive scheme is introduced. In this paper, we studied the
adaptive hybrid progressive censoring scheme, which is so general that some
censoring schemes can be obtained from it. Also, in this scheme, the sample
size is deterministic and not random. Moreover, reaching the n-th failure
times is another advantage of this scheme. Recently, the unit generalized
Gompertz (UGQG) distribution has been introduced as a new transformed
model of the Gompertz distribution. This distribution can be converted to
some famous distribution, which is a good candidate for fitting into the real
data set.

Material and Methods

In this paper, the Bayesian estimation of the multi-component reliability,
with the non-identical-component strengths, under the adaptive hybrid pro-
gressive censoring samples, in unit generalized Gompertz distribution is
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considered. This problem was solved in three cases. In the first case, it
is assumed that strengths and stress variables have unknown and uncom-
mon parameters, i.e. X3 ~ UGG(01,c1,\1), Xo ~ UGG(02,c2, ) and
Y ~UGG(6,c, \). In this case, the Bayes estimation of R is approximated
by the MCMC method due to the lack of explicit forms. Also, the HPD credi-
ble interval of R j is obtained in this case. In the second case, it is assumed
that strengths and stress variables have two common parameters and one
uncommon parameter , i.e. X; ~ UGG(01,¢,\), X9 ~ UGG(02,c,\) and
Y ~UGG(0,¢c, \), so that all of these parameters are unknown. In this case,
using the MCMC method, the Bayes estimation and the associated HPD
credible interval of Ry are derived. In the third case, it is assumed that the
common parameters in the second case are known. By this assumption, the
exact Bayesian estimation of R,y is obtained. Also, it is approximated via
Lindley’s approximation.

Results and Discussion

The simulation results showed that the performance of the informative priors
was better than the non-informative ones. Also, the exact estimation per-
formed better than Lindley’s approximation. Moreover, the HPD interval,
based on the informative priors, had a better performance based on non-
informative priors in terms of average lengths and coverage percentages.

Conclusion

In this paper, in three cases, Bayes estimation of the multi-component relia-
bility is considered, when an adaptive hybrid progressive censoring samples
collect the data. In each case, Bayes estimation of the multi-component relia-
bility is obtained with different methods. Different estimations are compared
in the Monte Carlo simulation, and the results are implemented on one real
data set.

Keywords: Unit generalized Gompertz distribution, Multi-component relia-
bility parameter, Bayesian estimation, Monte Carlo simulation.
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