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Abstract  Review Article 
 

In this paper, a new lifetime distribution in the class of Lindley is developed and it is called "Doje Distribution". It is 

flexible in modeling lifetime data. The mathematical properties which include moments, the shape of the distribution, 

Quantile function, hazard function, survival function, stochastic ordering, mean deviation, Bonferroni and Lorenz curve, 

order statistic, and Renyi entropy have been studied. The maximum likelihood estimation has also been discussed. Two-

lifetime data sets were utilized to demonstrate its usefulness. The results show that the proposed Doje distribution is 

better than Lindley, Ishita, Pareto, Chris-Jerry, Sushila, and Rama’s distribution in the instances of the data used. 
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1. INTRODUCTION 
In the last two decades, research has taken a 

new turn in the direction of probability modeling due to 

the desire to model evolving life events that defy the use 

of standard probability distributions. Usually, one 

parameter distribution provides simplicity and 

mathematical tractability, and yet in many scenarios best 

fits real-life data except in very minor cases where many 

parameter distributions are used to elucidate features of 

a given event. 

 

The journey to mixing proportion for 

developing new one parameter distributions started with 

the earlier work of [9] followed by numerous 

distributions in that class namely [7, 20, 23-30]. 

Extensions and modifications exist for both the Lindley 

class and other distributions. Important to this article 

among others are [3-6, 8, 10-19, 21, 22, 31, 32]. 

 

Two arguments against distributions in the class 

of Lindley distribution are that of simplicity of the 

method and that any so-called extension of Lindley is 

simply a change of mixing proportion and the shape 

parameter of the Gamma distribution which is a 

component of the mixture. However, considering various 

distributions in this class reveals that Lindley distribution 

is not as suitable for much real-life data as these other 

distributions. Hence, a need for the modification of the 

mixing proportion, the number of component mixtures, 

and the shape parameter of the Gamma distribution. One 

commonality among these class of distributions is that 

almost all of them possesses an increasing failure rate 

shape with their peculiarities contained in the volume of 

data and data structure. Consider for instance that the 

Lindley distribution does not fit the popular data on the 

survival times of Guinea pigs injected with studied by [2] 

while Chris-Jerry distribution fits it well. 

 

 

In this paper, we propose a one-parameter lifetime 

distribution of the class of Lindley distribution and call 

it the Doje distribution. The pdf is a mixture of two 

distributions namely exponential distribution with scale 

parameter θ and gamma distribution having a shape and 

scale parameters 7 and θ respectively with a mixing 

proportion . The mixture is of the form fdo 

je(x,θ) = pExp(x,θ)+(1−p) Gamma(x,7,θ). Hence, the pdf 

is given as follows;
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The motivation for the Doje distribution is to 

suggest another one-parameter lifetime distribution that 

will better model some scenarios than the existing one-

parameter distributions. Doje distribution is also 

mathematically tractable except for the quantile function 

which is a very common issue in the literature. The 

simplicity of the distribution is credited to the scale 

parameter θ which is the only parameter. The distribution 

can perfectly fit an increasing hazard rate situation as can 

be seen in Figure 4. 

 

The rest of this article is organized as follows; 

in section 2, the characteristics of the proposed 

distribution are derived and studied. In section 3, the 
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estimation of the parameter using the method of 

maximum likelihood is carried out. We illustrate the 

importance of the proposed distribution using two-

lifetime data sets and conclude the article in section 5. 

 

2. Characteristics of Doje distribution 

We discuss some characteristics of the proposed 

distribution. 

 

2.1 Moment 

 

 
 

2.2 Reliability Analysis 

 
 

2.3 The shape of Doje Distribution 

The shape of the Doje distribution is obtained by first taking the derivative of the pdf and equating it to zero. 

 
 

2.4 Quantile function 
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2.5 Distribution of the Order Statistics 

 
 

2.6 Moment Generating Function 

The moment-generating function of the Doje distribution is given as 
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Table 1: The data consist of 40 observations. For these data, we compare the fits of the Doje distribution and those 

of other competitive 

 
 

The measures of model performance for the 

distributions are the negative Log-Likelihood (NLL), 

Akaike Information Criterion (AIC), Corrected AIC 

(CAIC), Bayesian Information Criterion (BIC), Hannan–

Quinn information criterion (HQIC), Cramer von Mises 

(W∗), Anderson Darling (A∗), while the Kolmogorov-

Smirnov (K-S) statistic and the p-value determine the 

fitness of the distribution to the data. 

 

From table 2, the proposed model fits the data 

on time-to-failure of turbocharger more than the 

competing distributions with a p−value =0.4998 
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Table 2: The Estimate of the parameter, analytical measures of fitness and model performance based on Time-to-

Failure of Turbocharger data 

 
 

 

 
Figure 9: The density, empirical CDF, empirical survival function, and TTT-plots for the time-to-failure of 

Turbocharger data 
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Figure 10: The PP-plot for time-to-Failure of Turbocharger data 

 

4.2 Application to Ordered Lifetimes of Blood Cancer 

Patients Data 

The second data represents 40 patients suffering 

from blood cancer (leukemia) from one Ministry of 

Health hospital in Saudi Arabia (see Abouammoh, 

Ahmad, and Khalique [1]). The ordered lifetimes (in 

years) are given 

 

Table 3: Ordered Lifetimes of Blood Cancer Patients Data 

 
 

Table 4: The Estimate of the parameter, analytical measures of fitness and model performance based on Ordered 

Lifetimes of Blood Cancer Patients data 
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Figure 11: The density, empirical CDF, empirical survival function, and TTT-plots for Ordered Lifetimes of Blood Cancer 

Patients Data 

 

 
Figure 12: The PP-plot for Ordered Lifetimes of Blood Cancer Patients Data 
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Figure 13: Boxplot for time-to-Failure of 

Turbocharger data 

Figure 14: Boxplot for Ordered Lifetimes of 

Blood Cancer Patients Data 

 

 
Figure 15: Profile log-likelihood for time-to-Failure of Turbocharger data 

 

 
Figure 16: Profile log-likelihood for Ordered Lifetimes of Blood Cancer Patients Data 
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Figures 14, 15, and 16 shows no correlation 

between the two Doje-distributed random variables. 

Figure 14 we closed contours suggesting higher density 

or concentration of data which is also observed in figure 

16 while in figure 13 and 15, there is a spread-out of the 

data suggesting lower density. The outlier points are 

visible in the four contour plots. 

 

5. CONCLUSION 
A new lifetime distribution was proposed in this 

article. The statistical properties such as moments, 

moment generating function, characteristic function, 

Order statistic, stochastic ordering, odd function, Renyi 

entropy, Bonferroni and Lorenz curve, survival, and 

hazard function were studied. The maximum likelihood 

function was also discussed. The data used to fit the 

distribution was timeto-failure turbocharger data and 

Blood cancer patients data. The AIC, BIC, -LL, CAIC, 

and P-value of Doje distribution and other distributions 

such as Lindley, Ishita, Chris-jerry, and Rama were 

compared, and Doje was found to have a better fit. The 

histogram shows that Doje is well-fitted. 
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