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_____________________________________________________________________________________________________ 

 
Abstract: In this study, we implement a three-parameter Weibull-G exponential model analysis to analyse the impact of short-
range supplementation with a modest dosage of cortisol, lactate, growth hormone and testosterone plasma attentions in healthy 
male profiles before, during, and after moderate intensity practice.PS supplementation facilitates a desirable athlete state of 
hormones through stepping up at the rates of cortisol. Ultimately, we conclude that the application part coincides with a 
mathematical model and the result is linked to the medical report. In the future, this paper will be very beneficial in the 
medicinal field. 
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1. Introduction  

The exponential distribution (ED) [3] has a variety of uses from approaches with paths to life science, 

performance assessment, basic research and clinical trials. This approach is a specific example Weibull’s  two 

variables distribution with a parameter of form equal to 1. The derivation of this distribution and other features 

can be establish in [2]. It is said that a random variable Y has an exponential distribution (ED) with parameters > 

0 if its probability density function (pdf) is   

𝑔 𝑦  =  𝛿𝑒−𝛿𝑦 ,  𝑦 > 0,                       (1.1) 

When the cumulative distribution function (cdf) is         

𝐺 𝑦 = 1 − 𝑒−𝛿𝑦 , 𝑦 > 0.                    (1.2) 

The formula gives the survival function        

𝑆 𝑦 = 1 − 𝐺 𝑦 = 𝑒−𝛿𝑦 , 𝑦 > 0.        (1.3) 

And the hazard function is                              

𝑕 𝑦 = 𝛿                                              (1.4) 

The implementation of the Weibull distribution [6] is a common distribution with monotonous failure tariffs 

for modelling phenomenon. As a result, an amount of innovative distributions that better model the data 

constructed in the literature as Weibull distribution ramifications. We took the reported data (Banerjee et al., 

2013) in the present paper and analysed it using Weibull-G exponential distribution  

2. Mathematical Model  

A parameters are three Weibull-G exponential model has been deliberate in this segment. The Weibull-G 

exponential distribution’s, cumulative distribution function (cdf) is known by     

𝐹 𝑦 ; 𝑝, 𝑞, 𝛿 = 1 − 𝑒−𝑝[𝑒𝛿𝑦 −1]𝑞   ,      𝑝, 𝑞, 𝛿 > 0         (2.1) 

The pdf equivalent to Eq. (2.1) is         

𝑓 𝑦 ; 𝑝, 𝑞, 𝛿 = 𝑝𝑞𝛿𝑒𝛿𝑦 [𝑒𝛿𝑦 − 1]𝑞−1𝑒−𝑝[𝑒𝛿𝑦 −1]𝑞 , 
𝑦 > 0 ,            (2.2) 

Where 𝑝, 𝑞 > 0  and 𝛿 > 0 are two another shape parameters. 
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          We represent using 𝑌~𝑊𝐺𝐸𝐷(𝑝, 𝑞, 𝛿) a random variable taking the pdf Eq.(2.1). The survival function 

𝑆 𝑦 ,  hazard rate function 𝑕 𝑦 , reversed hazard rate function 𝑟(𝑦) and cumulative hazard rate function 𝐻(𝑦) of   

Y, are known by 

𝑆 𝑦 ; 𝑝, 𝑞, 𝛿 = 1 − 𝐹 𝑦 ; 𝑝, 𝑞, 𝛿 =  𝑒−𝑝[𝑒𝛿𝑦 −1]𝑞 , 
 𝑦 > 0,              (2.3) 

𝑕 𝑦 ; 𝑝, 𝑞, 𝛿 =  𝑝𝑞𝛿𝑒𝛿𝑦 [𝑒𝛿𝑦 − 1]𝑞−1 ,  
 𝑦 > 0,               (2.4) 

𝑟 𝑦 ; 𝑝, 𝑞, 𝛿 =
𝑝𝑞𝛿𝑒𝛿𝑦 [𝑒𝛿𝑦 − 1]𝑞−1 .  𝑒−𝑝[𝑒𝛿𝑦 −1]𝑞

1 − 𝑒−𝑝[𝑒𝛿𝑦 −1]𝑞
  ,   

 𝑦 > 0,                (2.5) 

        and      

𝐻 𝑦 ; 𝑝, 𝑞, 𝛿 =   𝑕 𝑦 ; 𝑝, 𝑞, 𝛿 𝑑𝑥 = 𝑝[𝑒𝑒𝛿𝑦

∞

0

− 1]𝑞  , 

                                                                              (2.6) 

respectively. 

3. Applications 

  The perseverance of this study was to explore the short-range stimulation stimulus with a small dose of 

phosphatidylserine on cortisol, lactate, growth hormone and testosterone plasma attentions in 10 active male 

topics before, during and after medium strength exercise. Each topic was assigned to use a double-blind, placebo-

measured crossover project to consume 600 mg PS or placebo per day for 10 days. During the 21-day analysis, 

each participant completed three test periods. A graded exercise test was conducted by the participants.  

        The second and third activity cycles were completed during exercise and recovery to identify reactions in 

order to assert reassuring pressure during breakage. The participant was hypothetical to drink liquid ad libitum 

during the remainder of the implementation and retrieval segment of the training. Supplements for PS and placebo 

are controlled throughout the chewable strawberry-flavoured medicinal products system obtained from SwissCo 

Development AG. 
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Figure 3.1.Following 10 days of oral therapy with 600 mg S-PS or placebo, Cortisol, testosterone, lactate and 

growth hormone reaction to exercise. 
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  Its illustrations the result of S-PS and placebo treatment at 0, 10, 20, 30, 40, 50, and 60 minutes after cortisol, 

testosterone, lactate and growth hormone exercise. Concentrations of plasma testosterone increased as compared 

to placebo; [2, 8]. Exercise in both groups caused an increase in lactate rates but failed to reach statistical 

implications. Supplementation could not take placevariances in lactate reaction among the S-PS and placebo 

groups. However, supplementation could not affect the plasma growth hormone rates reaction trend. Area under 

the arc study showed substantial variances among S-PS and placebo cortisol. Growth hormone [1, 5] replies 

speculated tiny and were not suggestively dissimilar between them. Workout initiated increases in plasma lactate 

attentions in the course of both trials and supplementation did not disturb these attentions; consequently, during 

both stage of the study, the participants exercised related capacities.  

4  Mathematical results 

 

 

 

 

5.Conclusions 

We used the exponential distribution model of Weibull-G in this analysis to analyse the plasma growth 

hormone profiles of female rats. For the selected medical data, we have plotted probability density function, 

probability survival function, hazard rate function and reverse hazard rate function. We can assume that the 

exponential distribution model of Weibull-G is well suited for mathematical analysis of medical data. It is useful 

to practitioners in the medical field.  
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Fig 4.2.  Reversed Hazard  rate functions 
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Fig 4.1.  Hazard  rate functions 
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