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In the current manuscript, we have demonstrated the recent generalization of Weibull-G exponential 
distribution (three-parameter) and it is a very familiar distribution as compared to other distribution. 
It has been found that Weibull-G exponential distribution (WGED) can be utilized pretty efficiently 
to evaluate the biological data in the position of gamma and log-normal Weibull distributions. It has 
two-shape parameters and the three scale parameters namely, a, b, λ. Some of its statistical properties 
are acquired, which includes reserved hazard function, probability-density function, hazard-rate 
function and survival function. Our aim is to shore-up the results of life-time using three-parameter 
Weibull generalized exponential distribution. Hence, the corresponding probability functions, hazard-
rate function, survival function as well as reserved hazard-rate function has been analyzed in the 3 
weeks of high-intensity exercise train-ing in short-term. The outcomes of the present study supporting 
the results of life-time data that the interim elevated intensity exercise activity attenuated an acute 
exercise induced growth hormone release.
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1. Introduction
The Weibull models are employed to explain diverse types 
of observed failures of components and phenomena. The 
Weibull analyses are occupied on a single failure class and its 
applications are well-known for real life problems (Nassar 
et al. 2018). In the statistics literature, there are numerous 
additional Weibull-related distributions are accessible 
along with the conventional three, two-parameter Weibull 
distributions (WD) (Wais 2017). The medicine, engineering, 
insurance, economics and finance fields are using a number 
of standard theoretical distributions. However, generalizing 
these standard distributions has produced several compound 
distributions that are more flexible than base line 
distributions (Rinne 2008). Furthermore, researchers have 
made numerous efforts to intend the ideas to generate new 
sets of distributions, please refer Bourguignon et al. (2014) 
for further details. 

A renowned continuous probability model, exponential 
distribution has been recognized as a life-time data analysis 
model among various other applications. Several attempts 
has been made to increase the flexibility of the exponential 
distribution that gave rise to the beta exponential distribution 
(Matheson and Cox C. 2017), generalized exponential 
distribution (Gupta and Kundu 2007), Kumaraswamy 
exponential distribution (Nofal et al. 2017), inverse-
exponential distribution (Marcelo et al. 2014) and so on. 

In the present study, we interested to apply the Weibull 
Generalized family of distribution to analyze life-time data. 
The reason is that, there are three different forms of such class 
of distribution have been observed (Nasiru and Luguterah 
2016; Bourguignon et al. 2014). Since 1958, Weibull 
distribution has been modified by many researchers (Almalki 
and Nadarajah 2014). Further, Gupta et al., proposed that 
the special case of distribution among the general class 
of exponentiated distributions is exponentiated Weibull 
distribution. The generalized exponential distribution’s hazard 
function is pretty varied from the Weibull distribution’s hazard 
function, in the other hand, it is more similar to the gamma 
distribution’s hazard function; for further details, please refer 
Gupta and Kundu. Weibull-G exponential distribution has 
numerous advantages that it will offer an additional option to 
the researcher to analyzing the life-time data and this article 
will assist the researchers to get graphical solutions for life-
time data analysis.

2. Methodology

2.1 Mathematical Model
2.1.1 Weibull G- Exponential Distribution (WGED)
The ED has a broad series of  advantages in conjunction 
with clinical studies, applied statistics, reliability analysis 
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and life-testing experiments. WGED is an incredible 
distribution of  Weibull distributions two-parameter with 
the shape parameter equal to 1 (Gupta and Kundu 2001, 
1999). The origin and other attitude of  WGED would 
extract in a random variable X is supposed to encompass 
the ED with parameters λ> 0 if  its probability-density 
function (PDF) is specified by g x e xx( ) , ,= >−λ λ 0
Whereas the cumulative distribution function (CDF) is 
known by 

 G x e xx( ) ,= − >−1 0λ

 

The survival function equationis,

S x G x e xx( ) ( ) ,= = − >−1 0λ

And hazard function is 

h x( )=λ

Weibull distribution introduced by Weibull, W. (1951) 
is one of  the popular distributions for the modelling 
phenomenon with monotonic failure rates. If  G (x) is the 
base-line CDF of  a random variable with the Weibull 
CDF and PDF g(x) is 

 F x a b e xaxb( ; , ) ,= − ≥−1 0  ..(1.1)

With the parameters viz. a, b are optimistic. Depends 

on the density, by replacing x with ratio 
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Here G x( ; )λ  is a baseline CDF, which depends on a 
parameter 𝜆. The parallel personal PDF will turn into
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The hazard-rate function of the Weibull –G family is set by
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hazard-rate function of  the baseline model Eq. (1.2).
The exponential function using by power series,
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Using the generalized binomial theorem,
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2.1.2. The Weibull Generalized Exponential 
Distribution (WGED)
We have studied the three-parameterWGED via above 
equations. The WGED is 

f x a b e x a ba e x
b

; , , , , , .λ λ
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− −
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The consequent pdf is 
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Where a, b > 0 and λ  is selected value
λ= >0 4 0 3 0 2 0 1 0. , . , . , .
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3. Results

3.1. Application
3.1.1. Background
To establish an EG type-2 distribution, the life-time data was 
adopted from the Ritsche, K et al., 2014. Where, authors 
have performed the study with nineteen recreationally active 
male subjects at an age of 24.9 ± 3.9 yrs to analyse the 
levels of GH after acute exercise using the short term high 
intensity exercise training. Please refer Ritsche et al. 2014 
for further explanation on experimental and study design. 
In the present study, we have acquired the following data 
(shown in Figure 1) 

Figure 1: Shows a2-hr profileof Exercise-induced growth hormone 
with the 30-sec sprint at 30 minutes.

3.2 Mathematical Results

Figure 2: Represents the Weibull generalized exponential 
distribution probability density function f(x) plots in retort to high 
force exercise training for short-term, an acute exercise-induced 
growth hormone level.

Figure 3: Shows the Weibull generalized exponential distribution 
survival function s(x) plots in response to short-term high intensity 
exercise training for an acute exercise-induced growth hormone 
level.

Figure 4: Depicts the Weibull generalized exponential distribution 
hazard function h(x)plots in retort to high force exercise training 
for short-term, an acute exercise-induced growth hormone level.

Figure 5: Depicts the Weibull generalized exponential 
distribution reserved hazard function r(x) plots in retort to 
high force exercise training for short-term, an acute exercise-
induced growth hormone level.

Conclusion
“In the current manuscript, the Weibull generalized 
exponential distribution was employed to analyse the 
acute exercise-induced growth hormone level in retort to 
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short-term high force exercise training after 120 minutes 
of 3rd week (figures 2-5). These findings will enhance the 
understandings of secretary hormones (growth hormone) 
in the human endocrine system and further studies are 
need for clear elucidation. In conclusion, we have used 
the mathematical expressions with its necessary statistical 
distributions to analyze the life-time data that will deliberate 
the better understandings and this could be a narrative loom 
to analyze the life-time data in the future.”

Acknowledgement
Authors wish to thank Dr. S. Vimala, Central University of 
Tamil Nadu, Thiruvarur for her support in preparing this 
manuscript. 

References
Almalki, S. J., Nadarajah, S.: Modifications of the Weibull 

distribution: a review. Reliab. Eng. Syst. Saf. 124, 
32–55 (2014). doi: 10.1016/j.ress.2013.11.010

Bourguignon, M., Silva, R. B., Cordeiro, G. M.: A new class 
of fatigue life distributions. J. Stat. Comput. Simul. 
27(12), 2619–2635 (2014). doi:10.1080/00949655.2
013.799164

Gupta, R. D., Kundu, D.: Exponentiated exponential 
family; an alternative to gamma and Weibull. 
Biom. J. 43, 117–130 (2001). doi:10.1002/1521- 
4036(200102)43:1<117::aid-bimj117>3.0.co;2-r

Gupta, R. D., Kundu, D.: Generalized exponential 
distribution. Aust. N Z. J. Stat. 41(2), 173–188 
(1999). doi:10.1111/1467-842X.00072

Marcelo, B., Silva, R., Cordeiro, G.: The Weibull - G Family 
Probability Distributions. J. Data Sci., 12, 53–68 
(2014). Google Scholar or Crossref.

Matheson, M., Cox, C.: The shape of the hazard function: 
Does the generalized gamma have the last word. 
Commun. Stat. Theory Methods 46(23),11657–11666 
(2017). doi: 10.1080/03610926.2016.1277757

Nasiru, S., Luguterah, A.: The New Weibull-Pareto 
Distribution. Pakistan J. of Stat. and Oper. Res. 11(1), 
103–114 (2016). doi: 10.1234/pjsor.v11i1.863

Nassar, M. M., Radwan, S. S., Elmasry, A. S.: The 
Exponential Modified Weibull Logistic Distribution 
(EMWL). EPH-Int. J. Math. Stat. 4(1), 22–38 (2018).

Nofal, Z. M., Afify, A. Z., Yousof, H. M., Cordeiro, G. M.: 
The generalized transmuted-G family of dis-tributions. 
Commun. Stat. Theory Methods 46(8), 4119–4136 
(2017). doi: 10.1080/03610926.2015.1078478

Rinne, H.: The Weibull distribution: A handbook. Chapman 
and Hall/CRC (2008). doi:10.1201/9781420087444

Ritsche, K., Smith, J., Mellick, P., Wideman, L.: Acute 
exercise-induced growth hormone is attenuated in 
response to short-term, high intensity exercise training. 
J. Exerc. Physiol. 17(6), 1–12 (2014). Google Scholar 
or Crossref

Wais, P.: Two and three-parameter Weibull distribution in 
available wind power analysis. Renewable energy 103, 
15–29 (2017). doi: 10.1016/j.renene.2016.10.041

Weibull, W.: Wide applicability. J. appl. Mech. 40, 
203–210 (1951). Google Scholar or Crossref.



ISSN No.: 2278-9561 (Print) ISSN No.: 2278-957X (Online) Registration No. : CHAENG/2013/49583

Math. J. Interdiscip. Sci.Vol. 8, No.1, September 2019 pp.5

Mathematical Journal of Interdisciplinary Sciences 

Chitkara University, Saraswati Kendra, SCO 160-161,
Sector 9-C, Chandigarh, 160009, India

 Volume 8, Issue 1 September 2019 ISSN 2278-9561

Copyright: [© 2019 M. Kaliraja and K. Perarasan] This is an Open Access article published in Mathematical 
Journal of Interdisciplinary Sciences by Chitkara University Publications. It is published with a Creative 
Commons Attribution- CC-BY 4.0 International License. This license permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited.


