uu‘r/brﬁ

Journal of Statistical Sciences, Spring and Summer, 2022
Vol. 16, No. 1, pp 109-126
DOTI: 10.29252/jss.16.1.109

Y,
4,
N STATISTICAL SO et

On Likelihood Ratio Ordering of Parallel Systems with Two
Generalized Exponential Components

Haidari, A.,' @, Sattari, M.?@® Barmalzan. G.!
'Department of Statistics, University of Zabol, Zabol, Iran.
2Department of Mathematics, University of Zabol, Zabol, Iran.

Corresponding author: M. Sattari, sattari@uoz.ac.ir

Received: 10 March 2021 Revised: 2 February 2022 Accepted and Published Online: 15 Febru-
ary 2022.

Introduction

The exponential distribution, because of its memoryless, has a central rule
in reliability theory and survival analysis. But, this distribution is not a
suitable model to fit the data sets in practical situations due to its constant
hazard rate function. For this reason, some generalizations of the exponential
distribution exist in the literature. The generalized exponential distribution
is introduced by adding a shape parameter to the exponential distribution
via the exponentiated method. This distribution admits both increasing and
decreasing hazard rate function. For more information on the generalized
exponential distribution and its applications, one can refer to Gupta and
Kundu (2007) and Nadarajah (2011).

Comparisons of parallel systems with two independent heterogeneous ex-
ponential components are studied extensively in the literature. Boland et
al. (V44¥) proved that the hazard rate order between two parallel systems
holds under the majorization order between the vectors of the hazard rate
parameters. This result is extended to the likelihood ratio order by Dyk-
stra et al. (1997). In this direction, Zhao and Balakrishnan (2012) obtained
some characterization results concerning the hazard rate and likelihood ratio
orders using the p-larger and weak majorization orders between the hazard
rate parameters vectors. Yan et al. (2012) established sufficient conditions
to compare two parallel systems in the hazard rate and likelihood ratio or-
ders. The present work provides a sufficient condition to compare parallel
systems comprising two independent heterogeneous generalized exponential
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components in the likelihood ratio order.

Material and Methods

The comparison of essential characteristics associated with lifetimes of tech-
nical systems is an exciting topic in reliability theory since it usually enables
us to approximate complex systems with simpler systems and subsequently
obtain various bounds for important ageing characteristics of the complex
system. A convenient tool for this purpose is the theory of stochastic order-
ings.

Results and Discussion

Consider two parallel systems with their component lifetimes following a gen-
eralized exponential distribution. In this paper, based on existing shape and
scale parameters included in the distribution of one of the systems, we intro-
duce a region such that if the vector of scale parameters of another parallel
system lies in that region, then the likelihood ratio ordering between the two
systems hold. An extension of this result is also presented for the case when
the lifetimes of components follow exponentiated Weibull distribution.

Conclusion

In this paper, based on the shape and scale vectors of parameters involved in
the lifetime distribution of a parallel system consisting of two independent
heterogeneous generalized exponential components, a region is obtained such
that if the scale vector of parameters of another parallel system lies in this
region, then the likelihood ratio order between systems holds.

Keywords: Parallel Systems, Likelihood Ratio Order, Generalized Expo-
nential Distribution, Exponentiated Weibull Distribution.
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