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Abstract  Review Article 
 

In this article, we have modified the XLindley distribution and called it the Double XLindley distribution. We studied 

the basic distributional properties and presented some theoretical results for the properties. The unknown parameter of 

the suggested distribution was estimated using the maximum likelihood estimation and two real data sets were deployed 

to illustrate its usefulness. Overall, the new distributions perform better than its competitors. 

Keywords: Double XLindley distribution, Exponential distribution, Gamma distribution, XLindley distribution, 

Lindley Distribution. 
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1. INTRODUCTION 
The quest to develop new probability 

distributions has increased in the past decades. This is 

attributed to researchers finding a good distribution that 

adequately fits some data, particularly on failure rate. 

This increasing interest can be seen in the literature since 

more and more distributions are developed daily. In 

1958, [16] combined an exponential distribution with 

parameter θ and gamma distributions (2, θ). Ghitany et 

al., (2008) [13] studied the properties of the Lindley 

distribution and showed that it is more flexible than the 

exponential distribution. The Lindley distribution has 

undergone many transformations since it was developed. 

There are several literatures on modification and 

extension of the Lindley and related distribution amongst 

which are [3] who work on the extension of the Lindley 

distribution with increasing interest, [1] in 2015 

developed the Inverse Lindley distribution as well as [32] 

developed the Gamma Lindley distribution [2, 5, 8-12, 

14, 17-20, 22-24]. Some extensions of Lindley 

distribution can be found in the following articles [4, 21, 

33]. This article is motivated by the need to obtain more 

flexible model for lifetime data. Further modification of 

Lindley distribution by [7] was obtained by a mixture of 

exponential distribution with parameter θ given as θe
-θx 

and Lindley distribution with parameter θ given as 

having a mixing proportion p1 = 

. This mixture generated a new 

distribution called the XLindley with a pdf and cdf given 

as  and respectively. 

Having stated the aim of this article, The remaining part 

of this article will be divided into sections. In section 2, 

The Mathematical properties of the Double XLindley 

(DXL) distribution were studied. In section 3, we applied 

two lifetime data sets and demonstrated that the proposed 

distribution is useful among the Lindley class of 

distributions. The article is concluded in section 5. 
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Figure 1: Pdf of DXL distribution            Figure 2: Cdf of DXL distribution 

 

 
Figure 3: Survival function of DXL distribution        Figure 4: Hazard function of DXL distribution 

 

2. Distributional Properties of DXL distribution 

 

In this section, we derive the basic distributional properties of the proposed model. 
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2.3 Distribution of the Order Statistics 

Suppose X1, X2,....Xn is a random sample of Xr; 

r=(1,2....,n) are the rth order statistics obtained by 

arranging Xr in ascending order of magnitude ∋ X1 ≤ X2 

≤ ....Xr where X1 is the smallest of all variable and Xr is 

the largest of all variable, then the pdf of the rth order 

statistics is given by  
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4. Applications 

In this section, some real data analysis will be 

carried out to check the performance of the proposed 

distribution among the following competing 

distributions namely, XRama, Lindley, Ishita, Akash, 
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Prenav, Chris-Jerry, Shanker, Rama, XLindley, Rani, 

and XShanker. 

 

 
 

 
 

The following model adequacy metrics are 

deployed; Akaike information criterion (BIC), Corrected 

Akaike Information criterion (CAIC), Bayesian 

Information Criterion (BIC), and Hannan–Quinn 

information criterion (HQIC), the model performance is 

proved if the proposed distribution has minimum value 

for each of the criteria. The K-S, Cramer von Misses W∗, 

Anderson Darling statistics A∗, and p-value for goodness 

of fit. 
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A good look at the results in Table 4 showed 

that the proposed distribution is the best fit for the data 

with a p-value of 0.902, followed by XLindley with a 

fitting probability of 0.8218. The K-S statistic is also the 

minimum among the thirteen competing distributions 

compared. Viewing the performance metrics namely 

NLL, AIC, CAIC, and BIC, the values are minimum for 

the proposed distribution compared to those of other 

competing distributions except XRama. 

 

Figures 5 and 6 display the goodness of fit of 

the selected distributions to the data on the data. The 

figures show that the DXL distribution fits the data. 

 

 
 

 
Figure 5: Density, cdf, survival, and TTT plots for the Vinyl Chloride Data 

 

 
Figure 6: PP plots for the Vinyl Chloride data 
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The next application is on rainfall reported at 

the Los Angeles Civic Center in the Months of February 

from 1943 to 2018 and studied by [10] The data is in 

table? 

 

 
 

 
 

The results in Table 6 showed that the proposed 

distribution is the best fit for the data with a p-value of 

0.7248, followed by XShanker with a fitting probability 

of 0.8218. The K-S statistic is also the minimum among 

the thirteen competing distributions compared. Viewing 

the performance metrics namely NLL, AIC, CAIC, BIC, 

and HQIC the values are minimum for the proposed 

distribution compared to those of other competing 

distributions. 
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Figure 7: Density, CDF, survival and TTT plots for the data 

 

 
Figure 8: PP plots for the Data 

 

 
Figure 9: PP plots for the Data (continue) 
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Figures 7, 8, and 9 display the goodness of fit of 

the selected distributions to the data on the data. The 

figures show that the DXL distribution fits the data better 

than the competing distributions. 

 

5. CONCLUSION 
DXL was proposed for modeling increasing 

failure rate data in this paper. In the study, the properties 

included moment and its associated measures such as the 

mean which is the first crude moment, the second, third, 

and fourth crude moments, the variance, skewness, 

kurtosis, and coefficient of variation measures with some 

theoretical statistics presented for better understanding. 

The reader’s attention was beamed at the moment 

generating function, characteristic function, odd 

function, stress-strength reliability, stochastic ordering, 

mean residual life function, and distribution of order 

statistics. The parameter of the distribution was 

estimated using the popular maximum likelihood 

estimation. The proposed distribution was justified by 

deploying two real data sets on vinyl chloride and 

rainfall. 

 

REFERENCES 
1. Said Hofan Alkarni. (2015). “Extended inverse 

Lindley distribution: properties and application”. In: 

SpringerPlus. pages 1–13. 

2. Anabike, I. C., Igbokwe, C. P., Onyekwere, C. K., 

& Obulezi, O. J. (2023). Inference on the parameters 

of Zubair-Exponential distribution with application 

to survival times of Guinea Pigs. Journal of 

Advances in Mathematics and Computer 

Science, 38(7), 12-35. 

3. Bakouch, H. S., Al-Zahrani, B. M., Al-Shomrani, A. 

A., Marchi, V. A., & Louzada, F. (2012). An 

extended Lindley distribution. Journal of the 

Korean Statistical Society, 41, 75-85. 

4. Biju, G. V., Rajagopalan, V., & Kumar, C. S. 

(2020). On weighted Rani distribution with 

applications to Bladder cancer data. High 

Technology Letters, 26(6), 546-558. 

5. Chinedu, E. Q., Chukwudum, Q. C., Alsadat, N., 

Obulezi, O. J., Almetwally, E. M., & Tolba, A. H. 

(2023). New Lifetime Distribution with 

Applications to Single Acceptance Sampling Plan 

and Scenarios of Increasing Hazard 

Rates. Symmetry, 15(10), 1881. 

6. Chouia, S., & Zeghdoudi, H. (2021). The xlindley 

distribution: Properties and application. Journal of 

Statistical Theory and Applications, 20(2), 318-327. 

7. Serra Chouia and Halim Zeghdoudi. (2021). 

“XLindley Distribution: Properties and 

Application”. In: Journal of Statistical Theory and 

Applications. 20.2, pages 318–327. 

8. Elbatal, I., Diab, L. S., & Elgarhy, M. (2016). 

Exponentiated quasi Lindley 

distribution. International journal of reliability and 

applications, 17(1), 1-19. 

9. Etaga, H. O., Celestine, E. C., Onyekwere, C. K., 

Omeje, I. L., Nwankwo, M. P., Oramulu, D. O., & 

Obulezi, O. J. (2023). A new modification of 

Shanker distribution with applications to increasing 

failure rate data. Earthline Journal of Mathematical 

Sciences, 13(2), 509-526. 

10. Etaga, H. O., Nwankwo, M. P., Oramulu, D. O., & 

Obulezi, O. J. (2023). An Improved XShanker 

Distribution with Applications to Rainfall and Vinyl 

Chloride Data. Sch J Eng Tech, 9, 212-224. 

11. Etaga, H. O., Onyekwere, C. K., Oramulu, D. O., & 

Obulezi, O. J. (2023). A New Modification of Rani 

Distribution with More Flexibility in 

Application. Sch J Phys Math Stat, 7, 160-176. 

12. Ganaie, R. A., & Rajagopalan, V. (2022). 
Exponentiated Aradhana distribution with properties 

and applications in engineering sciences. Journal of 
Scientific Research, 66(1), 316-325. 

13. Ghitany, M. E., Atieh, B., & Nadarajah, S. (2008). 

Lindley distribution and its 

application. Mathematics and computers in 

simulation, 78(4), 493-506. 
14. Innocent, C. F., Frederick, O. A., Udofia, E. M., 

Obulezi, O. J., & Igbokwe, C. P. (2023). Estimation of 
the parameters of the power size biased Chris-Jerry 

distribution. International Journal of Innovative 

Science and Research Technology, 8(5), 423-436. 
15. KK, S. (2018). Pranav distribution with properties and 

its applications. Biom Biostat Int J, 7(3), 244-254. 

16. Lindley, D. V. (1958). Fiducial distributions and 

Bayes' theorem. Journal of the Royal Statistical 

Society. Series B (Methodological), 102-107. 

17. Nwankwo, B. C., Orjiakoh, J. N., Nwankwo, M. P., 

Chukwu, E. I. M. I., & Obulezi, O. J. (2024). A New 

Distribution for Modeling both Blood Cancer Data 

and Median Effective Dose (ED50) of Artemether-

Lumefantrine against P. falciparum. Earthline 

Journal of Mathematical Sciences, 14(1), 41-62. 

18. Obulezi, O., Igbokwe, C. P., & Anabike, I. C. 

(2023). Single acceptance sampling plan based on 

truncated life tests for zubair-exponential 

distribution. Earthline Journal of Mathematical 

Sciences, 13(1), 165-181. 

19. Obulezi, O. J., Anabike, I. C., Okoye, G. C., 

Igbokwe, C. P., Etaga, H. O., & Onyekwere, C. K. 

The Kumaraswamy Chris-Jerry Distribution and its 

Applications. 

20. Obulezi, O. J., Anabike, I. C., Oyo, O. G., Igbokwe, 

C., & Etaga, H. (2023). Marshall-Olkin Chris-Jerry 

distribution and its applications. International 

Journal of Innovative Science and Research 

Technology, 8(5), 522-533. 

21. Al-Omari, A. I., Aidi, K., & Seddik-Ameur, N. 

(2021). A Two Parameters Rani Distribution: 

Estimation and Tests for Right Censoring Data with 

an Application. Pakistan Journal of Statistics and 

Operation Research, 1037-1049. 

22. Onyekwere, C. K., & Obulezi, O. J. (2022). Chris-

Jerry distribution and its applications. Asian Journal 

of Probability and Statistics, 20(1), 16-30. 

23. Oramulu, D. O., Etaga, H. O., Onuorah, A. J., & 

Obulezi, O. J. (2023). A New Member in the Lindley 



 

    

Harrison O. Etaga et al., Sch J Phys Math Stat, Dec, 2023; 10(10): 192-202 

© 2023 Scholars Journal of Physics, Mathematics and Statistics | Published by SAS Publishers, India                                                                                          202 

 

 

Class of Distributions with Flexible 

Applications. Sch J Phys Math Stat, 7, 148-159. 

24. Oramulu, D. O., Igbokwe, C. P., Anabike, I. C., 

Etaga, H. O., & Obulezi, O. J. (2023). Simulation 

study of the Bayesian and non-Bayesian estimation 

of a new lifetime distribution parameters with 

increasing hazard rate. Asian Research Journal of 

Mathematics, 19(9), 183-211. 

25. Sen, S., Maiti, S. S., & Chandra, N. (2016). The 

xgamma distribution: statistical properties and 

application. Journal of Modern Applied Statistical 

Methods, 15(1), 38. 

26. R. Shanker. (2015). “Shanker distribution and its 

applications”. In: International journal of statistics 

and Applications 5.6, pages 338–348. 

27. R. Shanker. (2017). “Rama distribution and its 

application”. In: International Journal of Statistics 

and Applications 7.1, pages 26–35. 

28. R. Shanker. (2017). “Rani distribution and its 

application”. In: Biometrics & Biostatistics 

International Journal 6.1, pages 1–10. 

29. R. Shanker, & K. K. Shukla. (2017). “Ishita 

distribution and its applications”. In: Biometrics & 

Biostatistics International Journal, pages 1–9. 

30. Rama, Shanker. (2015). “Akash distribution and its 

applications”. In: International Journal of 

Probability and Statistics, pages 65–75. 

31. Tolba, A. H., Onyekwere, C. K., El-Saeed, A. R., 

Alsadat, N., Alohali, H., & Obulezi, O. J. (2023). A 

New Distribution for Modeling Data with Increasing 

Hazard Rate: A Case of COVID-19 Pandemic and 

Vinyl Chloride Data. Sustainability, 15(17), 12782. 

32. Zeghdoudi, H., & Nedjar, S. (2016). Gamma 

Lindley distribution and its application. Journal of 

Applied Probability and Statistics, 11(1), 129-138. 

33. Zitouni, M. (2020). The Kumaraswamy-Rani 

distribution and its applications. Journal of 

Biometrics and Biostatistics, 11(1), 1-4. 

 


