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Introduction

Prediction of unobserved or censored observations is an interesting topic, es-
pecially from the viewpoint of actuarial, medical, and engineering sciences.
In reliability and system lifetime data analysis, the study of coherent systems
is one of the essential topics. Researchers and experimenters are interested
in learning the lifetime characteristics of the system as well as the lifetime
characteristics of the components that make up the system. There are nu-
merous situations in which the lifetimes of k-component coherent systems
can be observed, but not the lifetimes of the components, and the prediction
of future failures is of interest. In this paper, the prediction of the lifetime
of k-component coherent systems is studied using classical and Bayesian ap-
proaches, with type-II censored system lifetime data. The system structure
and signature are assumed to be known, and the component lifetime distri-
bution follows a half-logistic model.

Material and Methods

Various point predictors, including the maximum likelihood predictor, the
best-unbiased predictor, the conditional median predictor, and the Bayesian
point predictor under a squared error loss function, are calculated for the
coherent system lifetime. Since the integrals required for Bayes prediction
do not have closed forms, the Metropolis-Hastings algorithm and importance
sampling methods are applied to approximate these integrals. For type-II
censored lifetime data, prediction interval based on the pivotal quantity, pre-
diction interval HCD, and Bayesian prediction interval are considered.
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Results and Discussion

Comparing the Bayes estimators obtained using the Metropolis-Hastings al-
gorithm and importance sampling methods, we observe that the Metropolis-
Hastings algorithm method is better than the importance sampling method.
By comparing the classical predictors and the Bayesian predictor, it can be
seen that in all coherent systems, the Bayesian predictor performs better
than the classical predictors. Also, among the methods for constructing pre-
diction intervals considered here, the pivotal quantity method can provide
prediction intervals for all the censored system failures. It gives the best
performance in terms of coverage probabilities and average widths.

Conclusion

Using Monte Carlo simulation for several coherent systems, we recommend
using the Bayesian predictor for point prediction unless reliable prior infor-
mation on the unknown parameter is unavailable. For interval prediction, we
suggest using the pivotal quantity method to construct prediction intervals
for the censored system failures.

Keywords: Coherent system, Half logistic distribution, Point predictors, Pre-
diction intervals, Metropolis-Hastings algorithm.
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