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Abstract

Mixture distributions are a class of probability distributions, having lot of
applications in real time scenario. In this paper, some reliability properties of
a mixture of Lindley and Lomax distribution proposed by Swarnalatha et al
(2022), were derived and presented.
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1. INTRODUCTION
Swarnalatha et al (2022), proposed a mixture distribution with Lindley and Lomax
defined as follows

Definition: Let X be random variable satisfies the Lindley distribution with probability
p1 (= ﬁ) and Lomax distribution with probability p2 (= % ) generates a mixture

distribution with probability density function
. — 62 2 ,—0x].
f(x;0) = 0D o) [1 +60+(1+x)(x+0)%e ],x > 0,0 > 0.
| (1)
Its mean and variance are
0+2 62 1
0(6+1)2 0+1 and 02(+1)* M,
where
M; =[—68% — 267 — 0% + 205 + 663 — 962 + 100 + 12]
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2.  RELIABILITY PROPERTIES

The reliability properties of the mixture distribution like, reliability function R(t),
hazard rate h(x), cumulative hazard rate H(t) are derived and its graphical presentation
of Hazard rate function for different values of parameter 6 are also presented.

a) Distribution function:

F(t,0) =ff(x)dx
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On simplification,

_ e—9t gte—et 92 )
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b) The reliability functionR(t, 8):
R(t,0)=1-F(t,0)
0t gre—ot 92
= + +
6+1 (OB+12% B+1D)(t+6)
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¢) Hazard function:
_fx,8)
) =20
92

0+ 1)%2(x + 0)2 [1 +0+(1+x)(x+ 9)29—996]

e~ fxe=b* 62
SR CES AN CECET))

On simplification,
e[+ 0)(x+0)e * + (6 + D(x+6)7']
T (O+ 1D (x+0)e b+ Oxe *(x+0) +602(0+1)

(4)
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d) Cumulative Hazard rate function:

H(t) = f h(x)dx
0

2[(1+x)(x+80)e *+(0+1)(x+6)71]
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dx

- O+1)(x+0)e b +0xe *(x+0)+06%2(0+1)
0

3. GRAPHICAL ANALYSIS:

The graphical representation of Hazard rate function.
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For 6=1000,
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Note:
1.  As the time ‘x’ is increasing, the failure rate of Lindley and Lomax mixture

distribution is decreasing.

2.  The Hazard rate curves of LL and Lomax distributions appear to be in the same
form.

3. As the parameter ‘0’ is increasing, the failure rate curve of Lindley and Lomax
mixture distribution is tending to a straight line.

4. It can be used as lifetime distribution of components.

References

[1] Blischke, W.R. and Murthy, D.N.P. (2000):*“Reliability modeling, prediction, and
optimization”, Wiley, New York.

[2] Gross, A.J. and Clark, V.A. (1975): “Survival distributions reliability applications
in the Biometrical Sciences”. John Wiley, New York, USA.

[3] Krishna, H. and Kumar, K. (2011): “Reliability estimation in Lindley distribution
with progressively Type-II right censored sample”. Mathematical Computational
Simulation: Vol. 82, pp281-294.

[4] Meeker, W.Q. and Escobar, L.A. (1998):“Statistical methods for reliability data”,
Wiley, New York.

[5] Swarnalatha, E., Sirisha, G., Bhatracharyulu, N.Ch. and Jayasree, G.(2022):

“Mixture of Lindley and Lomax distribution”, International Journal of
Mathematics and Statistics Invention: Vol. 10(3), pp 07-09.



