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Abstract: A new 2 parameter unit Weibull distribution is defined on 
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Introduction 

Waloddi Weibull(1951) was the first to introduce the Weibull distribution. It 

is one of the famous distributions used to model life data and reliability. It can 

describe the increasing failure rate cases as well as the decreasing failure rate 

cases. The exponential distribution is a special case of it, when the shape parameter 

is one. Rayleigh distribution is another special case of it, when the shape parameter 

is 2 . It can also describe and explain the life expectancy of the elements entailed in 

the fatigue derived failure and can also evaluate the electron tube reliability and 

load handling machines. It is used in many fields like medicine, physics, 

engineering, biology, and quality control. As the distribution does not represent a 

bathtub or unimodal shapes, this enforces many researchers to generalize and 
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transform this distribution in the recent decades. To mention some of these 

researchers:, Singla et al. (2012) elucidated beta generalized weibull, Khan et al. 

(2017) described in details the transmuted weibull,  Xie et al. (2002) explored the 

modified weibull, Lee et al.(2007) clearly explained the beta weibull, Corderio et 

al. (2010) demonstrated Kumaraswamy weibull, Silva et al. (2010) expounded beta 

modified weibull, Mudhokar and Srivastav (1993) expatiated the exponentiated 

weibull,  Zhang and Xie (2011) interpreted truncated weibull,  Khan and King 

(2013) explicated transmuted modified weibull, and Marshall and Olkin (1997) 

handled the extended weibull.  

Many distributions were defined on unit interval by many authors. Some of 

these distributions are:   

1) Johnson SB distribution (Johnson, 1949). 

2) Beta distribution (Eugene et al., 2002).  

3) Unit Johnson (SU ) distribution (Gündüz & Korkmaz, 2020).  

4) Topp- Leone distribution (Topp & Leone, 1955).  

5) Unit Gamma (Consul & Jain, 1971; Grassia, 1977; Mazucheli et al.,  2018; 

Tadikamalla, 1981).  

6) Unit Logistic distribution (Tadikamalla & Johnson, 1982).  

7) Kumaraswamy distribution (Kumaraswamy, 1980).  

8) Unit Burr-III (Modi & Gill, 2020). 

9) Unit modified Burr-III (Haq et al., 2023).  

10) Unit Burr-XII (Korkmaz & Chesneau, 2021).  

11) Unit-Gompertz (Mazucheli, Maringa, et al., 2019).  

12) Unit-Lindely (Mazucheli, Menezes, et al., 2019).  

13) Unit-Weibull  (Mazucheli et al., 2020).  

14) Unit Muth distribution (Maya et al., 2024). 
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 Mazucheli et al. (2018) proposed unit Weibull distribution to describe data 

on the unit interval like the real data he used describing maximum flood level and 

Petroleum reservoirs data. He proposed a quantile regression model for this unit 

weibull distribution and found that it sueprexceeded the competing distributions 

like the beta, Kumaraswamy, Unit Logistic, Simplex, Unit Gamma, Exponentiated 

Topp-Leone and Extended Arcsine. It has a closed form of the quantile function.  

In this paper, another methodology is used to describe a new unit weibull 

distribution relying on the pdf of the median order statistics of a sample size n=3.  

The author will discuss the new unit 2 parameter distribution Median based unit 

Weibull (MBUW) and some of its basic properties.  

 

The paper is arranged into 2 sections. In section 1, the author will explain 

the methodology of obtaining the new distribution. In section 2, elaboration of its 

PDF, CDF, Survival function, Hazard function and reversed hazard function will 

be presented.  

Section 1 

Methodology: 

Derivation of the MBUW Distribution:  

Using the pdf  of  median order statistics of a sample size=3 and parent distribution 

Weibull, both the scale parameter alpha and shape parameter beta are positive. 

𝑓 : (𝑥) =
𝑛!

(𝑖 − 1)! (𝑛 − 𝑖)!
{𝐹(𝑥)} {1 − 𝐹(𝑥)} 𝑓(𝑥), 𝑥 > 0 
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𝑓 : (𝑥) =
3!

(2 − 1)! (3 − 1)!
{𝐹(𝑥)} {1 − 𝐹(𝑥)} 𝑓(𝑥), 𝑥 > 0 

𝐹(𝑥) = 1 − 𝑒  ,   𝑓(𝑥) =  
𝛽
𝛼

𝑥
𝛼

𝑒  , 𝑥 > 0, 𝛼 & 𝛽 > 0 

𝑓 : (𝑥) = 3! 1 − 𝑒 𝑒  
𝛽
𝛼

𝑥
𝛼

𝑒  , 𝑥 > 0 

𝑓 : (𝑥) =
6  𝛽𝑥

𝛼
1 − 𝑒 𝑒  , 𝑥 > 0 , 𝛼 & 𝛽 > 0  

𝑓 : (𝑥) =
6  𝛽𝑥

𝛼
1 − 𝑒 𝑒   ,       𝑥 > 0  , 𝛼 & 𝛽 > 0 

Using the following transformation: 

𝑙𝑒𝑡  𝑦 =  𝑒  

−𝑙𝑛(𝑦)  =  𝑥  

[−𝑙𝑛(𝑦)]  =  𝑥 

 
𝑑𝑥
𝑑𝑦

=
1
𝛽

[−𝑙𝑛(𝑦)]
−1
𝑦

   

So the new distribution is the Median Based Unit Weibull (MBUW) 

Distribution. 

Section 2 
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Some of the properties of  the new distribution ( MBUW): 

1-  The following is the  pdf : 

𝑓(𝑦) =
6

𝛼
1 − 𝑦 𝑦   ,   0 < 𝑦 < 1 , 𝛼 > 0, 𝛽 > 0 

2- The following is the CDF: 

𝐹(𝑦) = 3𝑦 − 2𝑦   ,   0 < 𝑦 < 1 , 𝛼 > 0, 𝛽 > 0 

3- The following is the survival function : 

𝑆(𝑦) = 1 − 𝐹(𝑌) = 1 − 3𝑦 − 2𝑦   ,   0 < 𝑦 < 1  , 𝛼 > 0 , 𝛽 > 0 

4- The following is the hazard function (hf) and reversed hazard 

function (rhf) respectively: 

ℎ(𝑦) =
𝑓(𝑦)
𝑆(𝑦) =

6
𝛼 1 − 𝑦 𝑦

1 − 3𝑦 − 2𝑦
  ,   0 < 𝑦 < 1  , 𝛼 > 0, 𝛽 > 0  

𝑟ℎ(𝑦) =
𝑓(𝑦)
𝐹(𝑦) =

6
𝛼 1 − 𝑦 𝑦

3𝑦 − 2𝑦
  ,   0 < 𝑦 < 1  , 𝛼 > 0, 𝛽 > 0  

The following figures, Fig (1-4), show the PDF for different values of 

alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) and beta ( 0.1 , 0.6 , 1.1 . 3.5 ):  
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Fig. 1: pdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 0.1) . 

 

Fig. 2: pdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 0.6 ) 
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Fig. 3: pdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 1.1)  
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Fig. 4: pdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 3.5) 

 

Fig. 5: pdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 3.5), changing vertical scale. 

Fig. 6: cdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 0.1). 
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Fig. 7: cdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 0.6). 

 

Fig. 8: cdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 
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and beta ( 1.1).

 

Fig. 9: cdf of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 3.5 , 4 ) 

and beta ( 3.5). 
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Fig. 10: hazard  rate of  Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 

, 3.5 , 4 ) and beta ( 0.1).

 

Fig. 11: hazard  rate of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 

3.5 , 4 ) and beta ( 0.6) 
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Fig. 12: hazard  rate of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 

3.5 , 4 ) and beta ( 1.1)

 

Fig. 13: hazard  rate of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 2.5 , 3 , 

3.5 , 4 ) and beta ( 3.5) 
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Fig. 14: Survival function of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 

2.5 , 3 , 3.5 , 4 ) and beta ( 0.1)

 

Fig. 15: Survival function of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 

2.5 , 3 , 3.5 , 4 ) and beta ( 0.6) 
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Fig. 16: Survival function of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 

2.5 , 3 , 3.5 , 4 ) and beta ( 1.1)

 

Fig. 17: Survival function of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 , 

2.5 , 3 , 3.5 , 4 ) and beta ( 3.5) 
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Fig. 18: reversed hazard rate  of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 

, 2.5 , 3 , 3.5 , 4 ) and beta ( 0.1) 

 

Fig. 19: reversed hazard rate  of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 

, 2.5 , 3 , 3.5 , 4 ) and beta ( 0.6) 
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Fig. 20: reversed hazard rate  of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 

, 2.5 , 3 , 3.5 , 4 ) and beta ( 1.1) 

 

Fig. 21: reversed hazard rate  of Median Based Unit Weibull ( MBUW) distribution, alpha ( 0.5 , 1, 1.5, 2 

, 2.5 , 3 , 3.5 , 4 ) and beta ( 3.5) 
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Fig.22 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha ( from 1 to 10  ) and beta ( 0.1) 

 

Fig.23 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha ( from 1 to 10  ) and beta ( 0.6) 
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Fig.24 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha ( from 1 to 10  ) and beta ( 1.1) 

 

Fig.25 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha ( from 1 to 10  ) and beta ( 3.5) 
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Fig.26 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.1) 

 

Fig.27 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.6) 
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Fig.28 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 1.1) 

 

Fig.29 : pdf  of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 3.5) 
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Fig.30 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.1) 

 

Fig.31 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.6) 
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Fig.32 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 1.1) 

 

Fig.33 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 3.5) 
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Fig.34 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.1) 

 

Fig.35 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.6) 
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Fig.36 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 1.1) 

 

Fig.37 : cdf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 3.5) 
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Fig.38 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.1) 

 

Fig.39 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.6) 
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Fig.40 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 1.1) 

 

Fig.41 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 3.5) 
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Fig.42 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.1) 

 

Fig.43 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.6) 
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Fig.44 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 1.1) 

 

Fig.45 : Sf of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 3.5) 
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Fig.46 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.1) 

 

Fig.47 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.6) 
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Fig.48 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 1.1) 

 

Fig.49 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 3.5) 
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Fig.50 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.1) 

 

Fig.51 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.6) 
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Fig.52 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 1.1) 

 

Fig.53 : hr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 3.5) 
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Fig.54 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.1) 

 

Fig.55: rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 0.6) 
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Fig.56 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 1.1) 

 

Fig.57 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 0.1 to 1) and beta ( 3.5) 
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Fig.58 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.1) 

 

Fig.59 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 0.6) 
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Fig.60 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 1.1) 

 

Fig.61 : rhr of Median Based Unit Weibull ( MBUW) distribution, alpha (from 1 to 10) and beta ( 3.5) 
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5- Quantile Function:  

𝑢 = 𝐹(𝑦) = 3𝑦 − 2𝑦 = −2  𝑦 +  3 𝑦   

The inverse of the CDF is used to obtain y , the real root of this 3rd 

polynomial function is : 

𝑦 = 𝐹 (𝑦) = −.5 𝑐𝑜𝑠
𝑐𝑜𝑠 (1 − 2𝑢)

3
− √3 𝑠𝑖𝑛

𝑐𝑜𝑠 (1 − 2𝑢)
3

+ .5  

To generate random variable distributed as MBUR:  

1- Generate uniform random variable (0,1): 𝑢~𝑢𝑛𝑖𝑓𝑜𝑟𝑚(0,1). 

2- Choose alpha and beta levels  

3- Substitute the above values of u (0,1) and the chosen alpha and 

beta  in the quantile function, to obtain y distributed as 

𝑦~𝑀𝐵𝑈𝑊(𝛼, 𝛽) 

6- rth Raw Moments: 

𝐸(𝑦 ) =
6

(2 + 𝑟𝛼 )(3 + 𝑟𝛼 ) 

𝐸(𝑦 ) = 𝑦  
6

𝛼
1 − 𝑦 𝑦  𝑑𝑦  

𝐸(𝑦) =
6

(2 + 𝛼 )(3 + 𝛼 ) 

𝐸(𝑦 ) =
6

(2 + 2𝛼 )(3 + 2𝛼 ) 
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𝐸(𝑦 ) =
6

(2 + 3𝛼 )(3 + 3𝛼 ) 

𝐸(𝑦 ) =
6

(2 + 4𝛼 )(3 + 4𝛼 ) 

var(𝑦) = 𝐸(𝑦 ) − [𝐸(𝑦)]  

 

var(𝑦) =
78𝛼 + 60𝛼 + 6𝛼

(6 + 10𝛼 + 4𝛼 )(6 + 5𝛼 + 𝛼 )  

 

7- Coefficient of  Skewness: 

𝐸
(𝑦 − 𝜇)

𝜎
=

𝐸(𝑦 ) − 3𝜇𝐸(𝑦 ) + 3𝜇 𝐸(𝑦) − 𝜇
𝜎

 

=
𝐸(𝑦 ) − 3𝜇[𝐸(𝑦 ) − 𝜇𝐸(𝑦)] − 𝜇

𝜎
=

𝐸(𝑦 ) − 3𝜇[𝐸(𝑦 ) − 𝜇𝜇] − 𝜇
𝜎

 

coefficient of skewness =
𝐸(𝑦 ) − 3𝜇𝜎 − 𝜇

𝜎
=

𝐸(𝑦 ) − 𝜇(3𝜎 + 𝜇 )
𝜎

  

8- Coefficient of  Kurtosis: 

𝐸
(𝑦 − 𝜇)

𝜎
=

𝐸(𝑦 ) − 4𝜇𝐸(𝑦 ) + 6𝜇 𝐸(𝑦 ) − 3 𝜇
𝜎

 

=
𝐸(𝑦 ) − 4𝜇𝐸(𝑦 ) + 6𝜇 [𝜎 + 𝜇 ] − 3 𝜇

𝜎
 

=
𝐸(𝑦 ) − 4𝜇𝐸(𝑦 ) + 6𝜇 𝜎 + 6𝜇 − 3 𝜇

𝜎
 

=
𝐸(𝑦 ) − 4𝜇𝐸(𝑦 ) + 6𝜇 𝜎 + 3𝜇

𝜎
= 



39 
 

coefficient of Kurtosis =  
𝐸 𝑦4 − 4𝜇𝐸 𝑦3 + 3𝜇2 2𝜎2 + 𝜇4

𝜎4  

9- Coefficient of Variation : 

 CV =  

The following Figures illustrate the graphs for the above coefficients 

 
Figure 62: the variance and different coefficients with alpha ( from 0.1 to 6) & b=0.1. 
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Figure 63: the variance and different coefficients with alpha ( from 0.1 to 6) & b=0.6 

 
Figure 64: the variance and different coefficients with alpha ( from 0.1 to 6) & b=1.1 

 

 

 

 



41 
 

 

Figure 64: the variance and different coefficients with alpha ( from 0.1 to 6) & b=3.5 

 

10- rth incomplete Moments: 

𝐸(𝑦 | 𝑦 < 𝑡) = 𝑦  
6

𝛼
1 − 𝑦 𝑦  𝑑𝑦 

𝐸(𝑦) =  
6𝑡

(2 + 𝑟𝛼 ) −
6𝑡

(3 + 𝑟𝛼 )  

Conclusion: 

This new distribution overcomes some of the weaknesses of the 
weibull distribution as regard lack of bathtub and unimodal shapes. It is 
also defined over the unit interval, so it can be used to fit proportions 
and ratios. It has a well closed form of quantile function and this makes 
it compatible for parametric quantile regression conditioning on the 
median or any other quantile rather than conditioning on the mean which 
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is not a good candidate to describe central tendency in such highly 
skewed distribution.  

Future work: 

The author is working on methods of estimation of this new distribution 
and for its applications in regression analysis.  
 
Declarations: 
Ethics approval and consent to participate 
Not applicable. 
Consent for publication  
Not applicable 
Availability of data and material  
Not applicable. Data sharing not applicable to this article as no datasets were generated or 
analyzed during the current study. 
Competing interests 
The author declares no competing interests of any type. 
Funding 
No funding resource. No funding roles in the design of the study and collection, analysis, and 
interpretation of data and in writing the manuscript are declared 
Authors’ contribution 
AI carried the conceptualization by formulating the goals, aims of the research article, formal 
analysis by applying the statistical, mathematical and computational techniques to synthesize and 
analyze the hypothetical data, carried the methodology by creating the model, software 
programming and implementation, supervision, writing, drafting, editing, preparation, and 
creation of the presenting work. 
Acknowledgement  
Not applicable 

 

 

 

 

 

 

 



43 
 

References: 

 

 

Consul, P. C., & Jain, G. C. (1971). On the log-gamma distribution and 
its properties. Statistische Hefte, 12(2), 100–106. 
https://doi.org/10.1007/BF02922944 

 

Eugene, N., Lee, C., & Famoye, F. (2002). beta-normal distribution and 
its applications. Communications in Statistics - Theory and Methods, 
31(4), 497–512. https://doi.org/10.1081/STA-120003130 

 

Faradmal, J., Roshanaei, G., Mafi, M., Sadighi-Pashaki, A., & Karami, 
M. (2016). Application of Censored Quantile Regression to Determine 
Overall Survival Related Factors in Breast Cancer. Journal of Research 
in Health Sciences, 16(1), 36–40. 

 

Flemming, J. A., Nanji, S., Wei, X., Webber, C., Groome, P., & Booth, 
C. M. (2017). Association between the time to surgery and survival 
among patients with colon cancer: A population-based study. European 
Journal of Surgical Oncology (EJSO), 43(8), 1447–1455. 
https://doi.org/10.1016/j.ejso.2017.04.014 

 

Grassia, A. (1977). on a family of distributions with argument between 0 
and 1 obtained by transformation of the gamma and derived compound 
distributions. Australian Journal of Statistics, 19(2), 108–114. 
https://doi.org/10.1111/j.1467-842X.1977.tb01277.x 

 

Gündüz, S., & Korkmaz, M. Ç. (2020). A New Unit Distribution Based 
On The Unbounded Johnson Distribution Rule: The Unit Johnson SU 



44 
 

Distribution. Pakistan Journal of Statistics and Operation Research, 
471–490. https://doi.org/10.18187/pjsor.v16i3.3421 

 

Haq, M. A. U., Hashmi, S., Aidi, K., Ramos, P. L., & Louzada, F. 
(2023). Unit Modified Burr-III Distribution: Estimation, 
Characterizations and Validation Test. Annals of Data Science, 10(2), 
415–440. https://doi.org/10.1007/s40745-020-00298-6 

 

Johnson, N. L. (1949). Systems of Frequency Curves Generated by 
Methods of Translation. Biometrika, 36(1/2), 149–176. 
https://doi.org/10.2307/2332539 

 

Korkmaz, M. Ç., & Chesneau, C. (2021). On the unit Burr-XII 
distribution with the quantile regression modeling and applications. 
Computational and Applied Mathematics, 40(1), 29. 
https://doi.org/10.1007/s40314-021-01418-5 

 

Kumaraswamy, P. (1980). A generalized probability density function for 
double-bounded random processes. Journal of Hydrology, 46(1–2), 79–
88. https://doi.org/10.1016/0022-1694(80)90036-0 

 

Maya, R., Jodrá, P., Irshad, M. R., & Krishna, A. (2024). The unit Muth 
distribution: Statistical properties and applications. Ricerche Di 
Matematica, 73(4), 1843–1866. https://doi.org/10.1007/s11587-022-
00703-7 

 

Mazucheli, J., Maringa, A. F., & Dey, S. (2019). Unit-Gompertz 
Distribution with Applications. Statistica, Vol 79, 25-43 Pages. 
https://doi.org/10.6092/ISSN.1973-2201/8497 



45 
 

 

Mazucheli, J., Menezes, A. F. B., & Chakraborty, S. (2019). On the one 
parameter unit-Lindley distribution and its associated regression model 
for proportion data. Journal of Applied Statistics, 46(4), 700–714. 
https://doi.org/10.1080/02664763.2018.1511774 

 

Mazucheli, J., Menezes, A. F. B., & Dey, S. (2018). Improved 
maximum-likelihood estimators for the parameters of the unit-gamma 
distribution. Communications in Statistics - Theory and Methods, 
47(15), 3767–3778. https://doi.org/10.1080/03610926.2017.1361993 

 

Mazucheli, J., Menezes, A. F. B., Fernandes, L. B., De Oliveira, R. P., & 
Ghitany, M. E. (2020). The unit-Weibull distribution as an alternative to 
the Kumaraswamy distribution for the modeling of quantiles conditional 
on covariates. Journal of Applied Statistics, 47(6), 954–974. 
https://doi.org/10.1080/02664763.2019.1657813 

 

Modi, K., & Gill, V. (2020). Unit Burr-III distribution with application. 
Journal of Statistics and Management Systems, 23(3), 579–592. 
https://doi.org/10.1080/09720510.2019.1646503 

 

Mohamed, M.r., A.A. ElSheikh, Naglaa A. Morad, Moshera A.M. 
Ahmed . Log-Beta Log-Logistic Regression Model. Retrieved September 
24, 2024, from https://core.ac.uk/reader/249334660 

 

Tadikamalla, P. R. (1981). On a family of distributions obtained by the 
transformation of the gamma distribution. Journal of Statistical 
Computation and Simulation, 13(3–4), 209–214. 
https://doi.org/10.1080/00949658108810497 



46 
 

 

Tadikamalla, P. R., & Johnson, N. L. (1982). Systems of frequency 
curves generated by transformations of logistic variables. Biometrika, 
69(2), 461–465. https://doi.org/10.1093/biomet/69.2.461 

 

Topp, C. W., & Leone, F. C. (1955). A Family of J-Shaped Frequency 
Functions. Journal of the American Statistical Association, 50(269), 
209–219. https://doi.org/10.1080/01621459.1955.10501259 

 

Xue, X., Xie, X., & Strickler, H. D. (2018). A censored quantile 
regression approach for the analysis of time to event data. Statistical 
Methods in Medical Research, 27(3), 955–965. 
https://doi.org/10.1177/0962280216648724 

 

 

 

  

 


