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Introduction  
He used the Weibull distribution to derive the proposed distribution, which 

is the Weibull distribution for Alpha Power Transform (APSTE). This 
distribution depends on the energy (alpha). 

Many researchers and thinkers have presented papers that use the alpha 
energy transformation approach to enlarge probability distributions, one of 
which is. 

Exponential alpha power distribution Mead et al. [1]. This distribution can 
represent monotonic and non-monotonic failure rate functions, which are widely 
used in reliability study. 

http://www.tarupublications.com
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Méndez-González et al. [2] combine the Inverse power law and with the 
Weibull distribution to create the APTW-IPL, a stress model for linking data 
from accelerated life testing (ALT). (A new technique called modified alpha 
energy conversion method was used. The exponential distribution of one 
parameter was studied in detail, by Alotaibi et al [3]. By Klakattawi, and 
Aljuhani [4], They extracted the exponential Weibull distribution of alpha 
power, which consists of five parameters. A novel three-parameter alpha power 
transform for the Lumax distribution (APTLx). Several statistical features of the 
APTLx distribution were obtained, by Maruthan, and Venkatachalam [5]. 
The family of generalized alpha-G power transform (GAPT-G) distributions is a 
family of new distributions generated by El-Sherpieny, and Hwas [6]. 

1. New Alpha Power Transformation Method 
The CDF of the α-power transformation for x ∈ R, is defined [7-16]. 
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Then the α-power transformation for x ∈ R, is defined. 
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Now the new Alpha power transformation of survival function S(x) for x ∈ 
R, is defined as follows: 
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Since   ( )   = - f(x) 

Then   ( )    
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Note:   ( ) is a PDF since that; 
1.   ( )      x∈ R. For,      , that is (ln )(  ( )) f(x) > 0. 

2. ∫      
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2. New Alpha Power Transformation Weibull Distribution (NATWD): 
Let    (   ) Since the survival function of the mentioned distribution is 

known. 
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So the survival function of the NATWD as follows: 

     ( )  { 
    

     
 

                  

   
 
  
         

  (5) 

          
The limit of the   ( ) as follows. 

        
    

     
 

       

        
    

     
 

       

 
Figure 1 

The survival function of NATWD at various values of        
 

From the figure 1 above, it is noted that the survival function as along as 
the value of x increases. 

2.1. The CDF and PDF of the NATW D 
The     of NATWD shown in eq (6) 
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Figure 2 

The PDF of APSTWD at various values of        
 
From the figure 2 above, it is noted that the PDF increases up to peak, and 

then it decreases as along as x value increases. 
The CDF of NATWD shown in eq (7) 

     ( )       (        ) 

     ( )  {
  

     
 
  

                  

      
 
  
         

  (7) 

     (   )         

 
Figure 3 

The CDF of APSTED at various values of        
 
From the figure 3 above, it is noted that the CDF increases as along as 

value of x increases. 

2.2. The Hazard Function  
The hazard function of NATW distribution is shown in eq (8) 
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Figure 4 

The hazard function of APSTWD at various values of        
 
From the figure 4 above, it is noted that the hazard function increases with 

the increase in the value of x and decreases in other places. 

3. Statistical Properties 
3.1 Quantile 

The  𝑞𝑞 of the NATWD as shown. 
     (  )   (   𝑞𝑞)      𝑞𝑞    (9) 

From eq (7), we obtain 
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For the median of NATWD, we put q= 1/2 in eq (10) and solve this 
equation numerically. 
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3.2. Moments 
The rth moment of NATW distribution about the origin is shown in eq 

(14). 
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The rth moment of NATW distribution about the mean is shown is. 
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Where r =1,2… 
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3.3 Moment Generating Function: 
The MGF of the NATWD shown in Eq (20). 
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4. Order Statistics  
Let            be a r.s from with the CDF and PDF given in the equation 

(6) and (7) respectively. 
Let                  the PDF of      know the shape. 
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The PDF of the statistics with the smallest order, and those with the largest 
order, can then be calculated as follows: 
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6. Maximum Likelihood Estimation 
Let            be a r.s from the probability distribution defined (6), is 

taken then the likelihood function will be: 
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We take the natural logarithm of both sides of the equation (25) 
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By differentiating both sides of the equation (26), respect each the 
parameter as  
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By solving the two equations (21), (22) and (23) using numerical methods, 
the maximum potential estimators of the two parameters  ̂  ̂  ̂ are given. 

7. Application 
Data set: We have 55 patients with a certain disease medical data (survival 

time). 
6.54, 10.42, 14.48, 16.10, 22.70, 3441.55, 4245.28 49.40 53.62, 63, 64, 83, 

84, 91, 108, 112, 129, 133, 133, 139, 140, 140, 146, 149, 154, 157, 160, 160, 
165, 146, 149, 154, 157, 160, 160, 165, 173, 176, 218, 225, 241, 248, 273, 277, 
297, 405, 417, 420, 440, 523, 583, 594, 1101, 1146, 1417. 

 
Table 1 

The MLEs of the parameters (   )  
 

Model Parameters 
    (   )  ̂        ̂         
  (   )  ̂         ̂         

   (     )  ̂         ̂         ̂        
WED(     )  ̂        ̂         ̂        

 
Table 2 

Represents the results of statistical tests (BIC, CAIC, AIC) on the data. 
 

Model LL AIC BIC HQIC CAIC 
    (     ) -396.0574 796.1148 801.8189 798.4324 796.2108 
  (   ) -393.8102 791.6205 795.6351 793.1730 791.8512 

   (     ) -290.4360 586.8720 592.8940 589.2007 587.3426 
WED(     ) -368.5948 743.1896 749.2116 745.5189 743.6602 
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Tables 1 and 2 show the estimated parameter values and goodness-of-fit 
criteria values for the derived distribution and other distributions. 
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