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Introduction

In this paper, the reliability of the multicomponent stress-strength model
is studied. The system components may experience the same or different
stress levels. In some cases, several stresses are imposed on a system si-
multaneously, and if the system’s strength is greater than the stresses, the
system remains intact. This article considers a multicomponent system with
ng components when nj stresses are imposed on each component simultane-
ously, and all stresses and strengths are independent. The main subject of
this model is the study of R, = P(X,.n, < Yiup,), where X,.,,, is the rth
ordered stress variable and Yj.,, is the kth ordered strength variable. The
stress and strength variables distributions are considered the inverse Expo-
nential with unknown scale parameters. Based on the inverse Exponential
distribution, R, is obtained. The k-out-of-no:F system and its exceptional
cases, series and parallel systems are studied. In a k-out-of-no:F system,
the system is failed if at least & components fail. Therefore, the reliability
of the system is R, , = P( at least no — k + 1 of the Y;s exceed X, :n,).
The special cases of this system are series and parallel systems, whose the
stress-strength reliabilities are R,, 1 and R,, »,, respectively. R, ; is the
probability that the maximum of stresses is less than the kth strength, R, 1
is the probability that the maximum of stresses is less than the minimum of
strengths and R, ,, is the probability that the maximum of stresses is less
than the maximum of strengths.

Material and Methods

One of the most important topics in stress-strength models is the estimation
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of the reliability parameter. We take a random sample from each distribu-
tion of stress and strength variables. The scale parameters are estimated by
the maximum likelihood method, and according to the invariance property
of this estimator, R, is estimated. Also, the maximum likelihood estima-
tors of Ry, k, Ry, 1 and Ry, p, are provided. Using the Delta method, the
asymptotic distribution of the estimation of R, and the asymptotic confi-
dence interval for R, ; have been obtained.

Results and Discussion

Simulation study for the n; = 5stress and no = 7strength model is per-
formed. The stress-strength reliability of the 3-out-of-7:F system and that of
the series and parallel systems are estimated. Simulation results show that
if the sample size increases, the absolute value of the bias of the maximum
likelihood estimator and the mean square error always decreases. Also, two
real data sets are considered. The Exponential and inverse Exponential dis-
tributions were fitted to both data sets. In the ny = 5 stress and no = 7
strength model, it is observed that when » = 5 and k = 3,7, the inverse
Exponential distribution is better than the Exponential distribution and for
r = 5 and k = 1, the Exponential distribution is better than the inverse
Exponential distribution.

Conclusion

In this article, we considered the nistress-nostrength model if the distribu-
tions of stress and strength variables are inverse Exponential with different
parameters. Using the maximum likelihood method, R, ) is estimated, and
its asymptotic confidence interval is derived. The simulation results show
that for R, 1, the absolute values of its biases are small. If the sample size
increases, the trend of the biases’ absolute values decreases and the mean
square error is constantly decreasing. The paper’s results can be used for
the stress-strength model when several stresses are applied to the system
components simultaneously, and each component has its strength. Further
research in this model can be done with other probability distributions.

Keywords: Reliability, Stress-Strength Model, Maximum Likelihood Esti-
mation, Asymptotic Confidence Interval.
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