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Introduction

In industrial life testing and medical survival analysis, very often the ob-
ject of interest is lost or withdrawn before failure or the object lifetime is
only known within an interval. Hence, the obtained sample is called a cen-
sored sample. The progressive type-II censoring to be of great importance
in the literature of life testing and reliability analysis. In this paper, a one-
parameter distribution is introduced as the modified Lindley distribution,
which provides a new perspective in terms of lifetime modeling. For the
modified Lindley, hazard rate function, h(z), is neither constant nor mono-
tonic; if 2. denotes the unique critical point of h(z), h(z) increases for (0, z ]
and decreases for (z,,+00). Also, for the modified Lindley distribution we
always have h(x) > 0 if x > 1/6 and h(z) < 6 if x € (0,1/60]. By these
properties of the hazard rate function, we can say that the modified Lindley
distribution is a one-parameter alternative distribution to the exponential
and Lindley distributions. In this paper, estimation for the modified Lind-
ley distribution parameter is studied based on progressive Type II censored
data.

Material and Methods

Various point estimators, including maximum likelihood estimation, Pivotal
estimation and Bayesian estimation have been calculated. Since the inte-
grals required for Bayes estimation do not have closed forms, the Metropolis-
Hastings algorithm and Lindley approximation methods are applied to ap-
proximate these integrals. Asymptotic confidence intervals, confidence inter-
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vals based on the maximum likelihood ratio test, Pivotal confidence intervals,
bootstrap confidence intervals and Bayesian confidence intervals were calcu-
lated using Markov chain Monte Carlo method.

Results and Discussion

Comparing the Bayes estimators based on different prior distributions, as
expected, the Bayes estimator based on the informative prior perform bet-
ter than the Bayes estimator based on the non-informative prior. Comparing
the Bayes estimators obtained using Lindley’s approximation and importance
sampling methods, we observe that the Lindley’s approximation method is
better than the importance sampling method unless reliable prior informa-
tion on the unknown parameter is available. Also, when the prior informa-
tion on the unknown parameter is unavailable, Bayesian estimation using the
importance sampling method performs better than Lindley’s approximation
method. Bayesian estimators based on informative prior distributions per-
form better in both methods than maximum likelihood and Pivotal estima-
tors. Comparing the average widths of the interval estimates, it is observed
that the Bayesian confidence intervals are superior to the asymptotic confi-
dence intervals and bootstrap confidence intervals.

Conclusion

Using Monte Carlo simulation, we recommend using the Bayesian estima-
tor for point estimation unless reliable prior information on the unknown
parameter is available. Also, when the prior distribution is unknown and
information about the parameter  is not available, it is recommended to
use maximum likelihood estimation among different point estimators. For
confidence intervals, we suggest using the Bayesian confidence intervals to
construct confidence intervals.

Keywords: Modified Lindley distribution, Progressively type-II censored,
Bootstrap confidence intervals, Markov chain Monte Carlo, Lindley approximation.
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