
scribed various statistical and mathematical prop-
erties, parameter estimation and applications. Lazri 
and Zeghdoudi [10] introduced a distribution for 
modeling lifetime data called Lindley Pareto distri-
bution (LP) and also discussed its various proper-
ties and application. In this paper, we have derived 
Quasi Lindley Pareto distribution and its different 
properties are also discussed here.

Let Y be a random variable following the two pa-
rameter Quasi Lindley distribution (α, θ) with the 
following probability density function:

 Pareto distribution was established by Pa-
reto [11] to elaborate the unequal distribution of 
wealth. There are many studies on Pareto distribu-
tion such as the generalized Pareto distribution was 
derived by Pickands [12], the beta-Pareto distribu-
tion was discussed by Akinsete et al. [13] and the 
beta generalized Pareto distribution was proposed 
by Mahmoudi [14]. 
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Abstract: In applied sciences, the lifetime’s data models have been constructed to facilitate better modeling and 
significant progress towards the reliability analysis or survival analysis. For this purpose, a new distribution “Quasi 
Lindley Pareto Distribution (QLPD)” has been introduced. It’s Moments generating function, moments, mean, 
variance, coefficient of variation, skewness, kurtosis, survival function, hazard function, and distribution of extreme 
order statistics have been discussed. The maximum likelihood method has been discussed for estimating its parameters. 
The distribution has been fitted to real life data set to check its goodness of fit to which earlier the Lindley distribution 
and Quasi Lindley distribution have been fitted and it is found that QLPD provides closer fits than those by the Lindley 
distribution and Quasi Lindley distribution.
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1. INTRODUCTION

The modeling of lifetime data is crucial in many 
fields of applied sciences like engineering, biologi-
cal, finance and insurance. Exponential, Gamma, 
Weibull and Rayleigh distributions have been de-
veloped for this purpose. Lindley [1] had developed 
one parameter Lindley distribution for lifetime data 
analysis. Sankaran [2] developed discrete Poisson-
Lindley distribution from Lindley and Poisson dis-
tributions. He also discussed its different properties, 
parameter estimation and goodness of fit. Ghitany 
et al. [3] worked on Lindley distribution with con-
sidering waiting times before service of the banking 
customer’s. Shanker and Mishra [4] derived Quasi 
Lindley distribution (QLD). Shanker and Mishra 
[5] derived two-parameter Lindley distribution and 
discussed its various properties. Shanker et al. [6] 
introduced another two-parameter Lindley distri-
bution. Shanker and Amanuel [7] developed new 
Quasi Lindley distribution. Shanker and Tekei [8] 
determined a new Quasi Poisson Lindley distribu-
tion. Shanker and Mishra [9] developed Poisson 
mixture of Quasi Lindley distribution and also de-



The mixed distribution is one of the most im-
portant concepts for developing a new distribu-
tion. For example, Zakerzadeh and Dolati [15] 
used gamma (α, θ) and gamma (α + 1, θ) to create 
a Generalized Lindley distribution (GLD). Nedjar 
and Zeghdoudi [16] determined a new distribution, 
based on gamma (2, θ) and one parameter Lindley 

distribution known as gamma Lindley distribution.
 

The T-X family of distributions defined by Al-
zaatreh et al. [17] is a new method to generate fami-
lies of the continuous distributions. The cumulative 
distribution function (CDF) or distribution function 
(DF) of this family is defined as:
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4. GOODNESS OF FIT

The Quasi Lindley Pareto Distribution (QLPD) has 
been fitted to a data set to which earlier the Lindley 
distribution (LD) and Quasi Lindley Distribution 

(QLD) have been fitted and it was found that QLPD 
provides better fit than those by LD and QLD. Here 
the fitting of the QLPD to the data set have been 
presented in the Table 1. The data is regarding the 
survival times (in days) of 72 guinea pigs infected 
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with virulent tubercle bacilli, observed and reported 
by Bjerkedal [18].

In Table 1, the expected frequencies according 
to the Lindley distribution and Quasi Lindley 
distribution have also been given for ready 
comparison with those obtained by the Quasi 
Lindley Pareto distribution. It can be seen that the 
QLPD gives much closer fits than the LD and QLD 
of Shanker and Mishra [4] and thus provides a 
better alternative to the LD and QLD. 

5. SUMMARY

In applied sciences, the lifetime’s data models 
are constructed to facilitate better modeling and 
significant progress towards the reliability analysis 
or survival analysis. In this paper, we introduced 
five-parameter Quasi Lindley Pareto Distribution 
(QLPD). The probability distribution function with 
different values of its parameters has been shown 
graphically. Several properties such as probability 
density function, distribution function, survival 
function, hazard function, moment generating 
function, moments, mean, variance, coefficient 
of variance, skewness, kurtosis and distribution 
of extreme order statistics have been derived. 
The estimation of parameters by the method of 
maximum likelihood has been discussed. Finally, 
the proposed distribution has been fitted to a real 
life data set to check its goodness of fit to which 
earlier the Lindley distribution (LD) and Quasi 
Lindley distribution (QLD) have been fitted and 
it is found that the QLPD provides closer fits than 

Table 1.  Data of survival times (in days) of 72 guinea pigs infected with virulent tubercle bacilli, observed and 
reported by Bjerkedal [18]

Survival Time (in days) Observed frequency
Expected frequency

LD QLD QLPD

0-80 8 16.14 10.71 10.24

80-160 30 21.91 26.95 27.73

160-240 18 15.39 17.71 17.66

240-320 8 9.00 9.14 8.59

320-400 4 5.47 4.26 4.53

400-480 3 1.80 1.86 2.31

480-560 1 2.29 1.34 0.94

Total 72 72.00 72.00 72.00

those by the LD and QLD. Therefore, it is suggested 
to use QLPD as a lifetime’s data model for better 
estimation.
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