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 في مجلة العلوم الإحصائية  شروط النشر
 

  المجررالات اعحصررائية والمعلوماتيررة الم ت  ررة  – 1
 
تنشررر المجلررة البحررور والدراسررات العلميررة ف

ية  البحر  المدردم للنشرر قرد نشرر او قردم  لا ي رونعرل أن والفرنسرية باللغة العر ية والانكلب  
  دوريات لمؤتمرات أو ندوات. 

 
  مجلات او دوريات أخرى او قدم ونشر ف

 
 للنشر ف

ترسرررررل البحرررررور والدراسرررررات ال أمررررري   التحريرررررر عرررررل أن تت رررررمن اسرررررم الباحررررر  او البررررراحثي    – 2
يرررررررد  وألدرررررررابهم العلميرررررررة وأمررررررراكن عملهرررررررم مرررررررـ فكرررررررر عنررررررروان المراسرررررررلة وأرقررررررررام الهواترررررررررف والب 

 .  
ون  ونيررروان يرسررل الالكرربن ه الكبن يررد  قرررص)عررل  ا البحرر  المررراد نشررر    او بالب 

ون  وفررق  الالكرربن
 أدناه: المواصفات 

 عل ورق حجم   –أ  
ً
ويسرتخدم للغرة  عرل شركل عمرود واحرد وان ي ون  A4أن ي ون مطبوعا

يرررة  Times New Roman  و)(Simplified Arabicالعر يررة نرر ف حرررر    للإنجلب  
وعرررل وجررره واحرررد  Microsoft Wordو اسرررتخدام   . 12و حجرررم خررر  )والفرنسرررية 

 للورقة. 
 الورقة. لجميـ جوانب سم   2.5مسافة  الهامش  –ب 
 عن بحثه  –ج  

ً
ية يرفق الباح  ملخصا يزيد عرن  بما لا والفرنسية باللغتي   العر ية والانجلب  

 صفحة واحدة. 
  نهايتررره  مرررـ مراعررراة أن لا  -د 

  مرررين  البحررر  وف 
ت رررمن ييرررتم اعشرررارة ال المصرررادر العلميرررة ف 

  فلر  سوى المصادبح   ال
  المرين  ووفرق الأصروم المعتمردة ف 

  ترم اعشرارة هليهرا ف 
ر الربن

 البلد .  النشر  دار  المصدر ان )اسرم المؤلف  سنة النشر  عنو 
   –ه

كمرررررا توثررررررق   البحررررر  تررررررقم الجرررررداوم والرسررررروم التوضررررريحية وغب  ررررررا حسرررررب ورود رررررا ف 
 المستعارة منها بالمصادر الأصلية. 

  صفحة.   25عدد صفحات البح  اوالدراسة عن ) لا يزيد  أن –و
 مررررن ترررراريرررر  اسررررتلامعمررررل  يررررومي   يررررتم هشررررعار الباحرررر  باسررررتلام بحثرررره خررررلام مرررردة لا تتجرررراوز  – 3

 . البح 
تخ ـ كافة البحور المرسلة ال المجلة للتدييم العلم  الموضوع  ويبلغ الباح  بالتدييم  –  4

حة هن وجدت خلام مدة لا تتجاوز   . البح استلام من تاريرررر   اسبوعانوالتعديلات المدبن
  هجرراء أي تعرديل او هعرادة  –  5

  قبروم او رفرل البحر  ولهرا الحرق ف 
لهيئة تحرير المجلة الحرق ف 

  النشررررر لررررديها بعررررد 
صياغرررررة جزئيررررة للمررررواد المددمررررة للنشررررر بمررررا يتمررررالر والنسررررق المعتمررررد ف 

 موافدة الباح . 
  أماكن أخرى.  – 6

ه ف   للمجلة ولا يجوز هعادة نشر
ً
 يصبح البح  المنشور ملكا

ولا تع ررس وجهررة نلررر المجلررة او المعهررد  أصررحابها تعررب  المررواد المنشررورة بالمجلررة عررن  راء  – 7
 العرن   للتدريب والبحور اعحصائية. 

   عل العنوان البحورترسل  – 8
ون   : للمجلةالالكبن
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The Topp-Leone Burr II Distribution: Properties and 
Applications 

Ghada A. Abd Elsamed, Nahed M. Helmy, Saida M. Abdelnabi, and  
Rabab E. Abd EL-Kader 

Faculty of Commerce-Al-Azhar University 
Girls Branch Egypt  

Abstract 
This paper is concerned with introducing a new distribution called Topp-
Leone Burr II (TL-BII) distribution. Some statistical properties such as 
reliability function (rf), hazard rate function (hrf) reversed hazard 
function (rhrf), the mean, variance, quantile function, median, skewness, 
and kurtosis are studied. The moments and moment generating function, 
order statistics are obtained. The method of maximum likelihood is used 
for estimating the parameters of this distribution. 
 A simulation study is conducted to represent the flexibility of the 
distribution and real data sets are used to demonstrate the applicability 
of the suggested distribution.  

Keywords: Topp-Leone, reliability, hazard, skewness, kurtosis. 

 
Introduction 
Generating family of distributions is a new improvement for creating and 
extending the usual classical distributions. Several ways of generating 
new distributions from classic ones have been developed. Hence, several 
classes to generate new distributions by adding one or more parameters 
have been proposed in the statistical literature. For example, Beta-G 
distribution family that was introduced by Eugene et al. (2002), 
McDonald class of distributions by Alexander et al. (2012), gamma-G type 
1 by Zografos, k. et al. (2009). gamma-G type 2 by Ristic  ,M M. and et al. 
(2012), odd exponentiated generalized by Cordeiro, GM. et al. (2013), 
exponentiated T-X by Alzaghal A et al. (2013), odd Weibull-G by 
Bourguignon M. et al. (2014), exponentiated half-logistic by Cordeiro et 
al. (2014), T-X{Y} quantile-based approach by Aljarrah et al. (2014), 
Lomax G by Cordeiro et al. (2014), Kumaraswamy-G class of distributions 
by Cordeiro et al. (2014), Kumaraswamy odd log-logistic-G by Alizadeh et 
al. (2015), logistic-X by Tahir et al. (2016) and alpha power transformation 
family of distributions introduced by Mahdavi and Kundu (2017). 
These distributions allow us to analyze and interpret the data, identify 
trends, estimate probabilities, and make informed decisions based on the 
findings. The choice of a suitable statistical distribution is crucial because 
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it determines how well the model aligns with the observed data and how 
accurately it represents the real-life behavior of the items. A well-fitting 
distribution provides valuable information that enables us to draw sound 
conclusions about the item's performance, predict future outcomes, 
assess risks, and make informed decisions. In summary, appropriate 
statistical distributions are essential for modeling the real-life behavior 
of items because they offer valuable data collected helps us draw 
meaningful conclusions and make sound decisions based on the analysis 
of the collected data (Sarker, 2021). 
Burr Type II distribution 
Burr (1942) suggested twelve forms of cumulative distribution functions 
which might be useful for fitting data. Abu-Salih, et al. (1997) derived 
Bayes estimators of the parameters of Burr II assuming two priors for 
namely, quasi-prior and conjugate prior, and considering two types of 
loss functions.  
The random variable X with burr Type II distribution has a cumulative 
distribution function (cdf ) given by 

𝐹(𝑥, 𝜃) = (1 + 𝑒−𝑥)−𝜃, −∞ < 𝑋 < ∞;  𝜃 > 0 ,                        (1) 
The one-parameter burr Type II distribution with probability density 
function (𝑝𝑑𝑓) is defined as: 

𝑓(𝑥, 𝜃) = 𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1, −∞ < 𝑋 < ∞;  𝜃 > 0 ,          (2) 
Where 𝜃 is the shape parameter. 
Topp- Leone Distribution 
The Topp-Leone distribution was introduced by Topp and Leone in 1955. 
The Topp Leone distribution (TLD) is a continuous lifetime model having 
finite support and bathtub (U-shaped) hazard rate function; these features 
distinguish it from the famous lifetime models such as gamma, Weibull, 
or Log-normal distribution. 
Furthermore, Nadarajah and Kotz (2003) pointed out that the TL 
distribution provides bathtub shape of the ℎ𝑟𝑓 when 0 <  𝜃 <  1. In 
addition, if 𝜃 ≥  1 the TL distribution has a non-increasing hazard 
function.  
Li (2016) provided the estimation of the parameter of TL distribution 
under symmetric entropy loss function based on lower record values.  
Reyad and Othman (2017) studied the Topp–Leone Burr XII distribution 
properties and applications. EL-Helbawy (2018) studied Bayesian 
estimation for Topp–Leone Weibull distribution based on dual 
generalized order statistics and proposed estimation under a finite 
mixture of two – component Topp–Leone Rayleigh lifetime model. 
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Behairy et al. (2020) studied Topp–Leone inverted Kumaraswamy 
distribution properties and estimation and prediction.  
A random variable𝑋is distributed as the TL with parameter 𝛼 denoted by 
𝑋 ̴ 𝑇𝐿(𝜃), with 𝑐𝑑𝑓 as 
𝐹𝑇𝐿(𝑥) = 𝑥

α (2 − 𝑥)α ,                         0 < 𝑥 < 1,       α > 0         (3) 
The corresponding (𝑝𝑑𝑓) is  
𝑓𝑇𝐿(𝑥) = 2α 𝑥

α −1(1 − x)(2 − 𝑥)α−1 , 0 < 𝑥 < 1,      α > 0     (4) 
where 𝜃 is a shape parameter 
The reliability function (rf) , hazard rate function (ℎ𝑟𝑓) and reversed 
hazard function (rhrf) are obtained. These functions of the TL distribution 
are, respectively given by  
R𝑇𝐿(x) = 1 − F(x) = 1 − x

α (2 − x)α  ,   0 < 𝑥 < 1,      𝛼 > 0,     (5) 

hfTL(x) =
𝑓(𝑥)

𝑅(𝑥)
=
2α xα −1(1 − x)(2 − x)α −1

1 − xα (2 − x)α 
 , 0 < 𝑥 < 1,    𝛼 > 0,       (6) 

and  

rhfTL(x) =
𝑓(𝑥)

𝐹(𝑥)
=
2α xα −1(1 − x)(2 − x)α −1

𝑥α (2 − 𝑥)α 
= 
2θ (1 − 𝑥)

𝑥(2 − x) 
0 < 𝑥 < 1,     𝛼 > 0(7) 

Topp-Leone generalized family 
Recently, applying new generators for continuous distributions became 
more interesting. This methodology can improve fitness and determine 
tail properties and let the new distribution more flexible to model real 
data. These features are established by the results of many generators 
such as beta distribution, generalized Kumaraswamy distribution, 
generalized beta distribution and the exponentiated family of 
distributions [See Eugene et al. (2002), Jones (2004), Cordeiro and de 
Castro (2011), Alexander et al. (2012), AL-Hussaini and Ahsanullah 
(2015)]. 
If a random variable 𝑋 is distributed as the (TL) and bound on [0, 1]. Topp-
Leone generalized family of distributions was inferred by Rezaei, et al. 
(2016). Let X be a continuous random variable with (𝑐𝑑𝑓) G(x). The (TLG) 
distribution has (𝑐𝑑𝑓) written by 

FTLG(x) = (1 − (1 − G(x))
2
)
α 
                  0 < x < ∞, α > 0            (8)       

By differentiating, the corresponding (𝑝𝑑𝑓) is 

fTLG(x) = 2α 𝑔(𝑥)(1 − 𝐺(𝑥)) (1 − (1 − G(x))
2
)
α−1 

, 0 < x < ∞,   θ > 0 (9)                                  

where g(x) =
dG(x)

dx
  and where 𝛼 is a shape parameter. 
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Topp Leone-Burr Type II Distribution  
 One can construct Tl − BII distribution by combining (1) and (2) into (8) 
and (9 hence the cdf and pdf of the Tl − BII  are given respectively as 
follows: 

𝐹(𝑇𝐿−𝐵𝐼𝐼)(𝑥) = [1 − (1 − (1 + 𝑒
−𝑥)−𝜃)

2
]
𝛼
,     − ∞ < 𝑥 < ∞, 𝛼, 𝜃 > 0    (10) 

𝑓(𝑥; 𝛼, 𝜃) = 2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1

− (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))
−𝜃
)
2

]
𝛼−1

 − ∞ < 𝑥

< ∞, 𝛼, 𝜃 > 0  (11) 

Plots of pdf of distribution of different values of the parameters is given 
in Figure 1.  

10− 5− 0 5 10
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x
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x
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f x 2 6 ( )

x

 
Figure 1: plots of 𝒑𝒅𝒇 of the 𝑻𝑳 − 𝑩𝑰𝑰 distribution at different values of the 

parameters 𝜶, 𝜽 

From Figure1 it is noticed that the curves are approximately normal 
increasing and then decreasing. 

• The reliability function (𝑟𝑓) of the 𝑇𝐿 − 𝐵𝐼𝐼distribution is as 
follows: 

𝑅(𝑥; 𝛼, 𝜃) = 1 − 𝐹(𝑥) = 1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)2]𝛼 , −∞ < 𝑋 < ∞ , 𝛼, 𝜃 >
0     (12)  

• The hazard function (ℎ𝑟𝑓) of the (𝑇𝐿 − 𝐵𝐼𝐼) distribution is as 
follows: 
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ℎ(𝑥; 𝛼, 𝜃) =
𝑓(𝑥; 𝛼, 𝜃)

𝑅(𝑥; 𝛼, 𝜃)

=
2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1 − (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))

−𝜃
)
2

]
𝛼−1

1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)2]𝛼
, 

                                                               −∞ < 𝑋 < ∞ , 𝛼, 𝜃 > 0      (13) 
The plots of h(x) function at different values of the parameters 𝛼, 𝜃 are 
displayed in Figure 2. 

10− 5− 0 5 10
0

0.5

1

1.5

2

h x 1 1 ( )

h x 2.5 5 ( )

h x .5 .6 ( )

h x 1.2 1.6 ( )

x
 

Figure 2: plots of ℎ(𝑥) for the 𝑇𝐿 − 𝐵𝐼𝐼 distribution at different values 
of the parameters 𝛼, 𝜃 

From Figure 2 it is noticed that the curves are increasing at different 
values for the parameters 

• The reversed hazard function 𝑟ℎ𝑓 is as follows: 

𝑟ℎ(𝑥; 𝛼, 𝜃) =
𝑓(𝑥; 𝛼, 𝜃)

𝐹(𝑥; 𝛼, 𝜃)
  

=
2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1 − (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))

−𝜃
)
2

]
𝛼−1

[1 − (1 − (1 + 𝑒−𝑥)−𝜃)2]𝛼
, 

= 2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1 − (1 + 𝑒−𝑥)−𝜃) (1 − (1 − ((1 + 𝑒−𝑥))
−𝜃
)
2

)
−1

 

   −∞ < 𝑋 < ∞ , 𝛼, 𝜃 > 0                (14) 

• The cumulative hazard function (𝐻𝑓) is given by: 
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𝐻𝑓(𝑥; 𝛼, 𝜃) = − ln𝑅(𝑥)

= − ln {1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)
2
]
𝛼
}

= ln {1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)
2
]
𝛼
}
−1

= ln [
1

1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)2]𝛼
]                      (15) 

• The 𝑟𝑡ℎ non – central moment of the 𝑇𝐿 − 𝐵𝐼𝐼 distribution is as 
follows: 

               𝜇𝑟
′ =  

= 2𝛼𝜃∑(
𝛼 − 1
𝑖
) (−1)

∞

𝑖=0

∑(
2𝑖 + 1
𝑗

) (−1)𝑗
∞

𝑗=0

∑(
−𝜃 − 1 − 𝜃𝑗

ℎ
)

∞

ℎ=0

 𝑒−𝑥ℎ  
2

(ℎ + 1)𝑟+1
 Γ (𝑟

+ 1)    (16) 

𝑎𝑡 𝑟 = 1, the first non – central moment (the mean) is: 
𝜇1
′

= 2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗

) (−1)𝑖+𝑗 (
−𝜃 − 1 − 𝜃𝑗

ℎ
) 𝑒−𝑥ℎ  

2

(ℎ + 1)2
                                                              (17)  

𝑎𝑡 𝑟 = 2, the second non – central moment is: 

𝜇2
′ = 2𝛼𝜃 ∑ (

𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗

) (−1)𝑖+𝑗 (
−𝜃 − 1 − 𝜃𝑗

ℎ
) 𝑒−𝑥ℎ   

4

(ℎ+1)3
             (18) 

𝑎𝑡 𝑟 = 3, the third non – central moment is: 

𝜇3
′ = 2𝛼𝜃 ∑ (

𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗

) (−1)𝑖+𝑗 (
−𝜃− 1 − 𝜃𝑗

ℎ
) 𝑒−𝑥ℎ  

12

(ℎ + 1)4
        (19)  

𝑎𝑡 𝑟 = 4, the third non – central moment is: 
𝜇4
′

= 2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
48

(ℎ + 1)5
       (20)  

• At 𝑟 = 2, the variance is as follows: 

𝜇2 = 𝜇2
′ − 𝜇1

′ 2 

=(2𝛼𝜃∑ (
𝛼 − 1

𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1

𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗

ℎ
)  𝑒−𝑥ℎ   

4

(ℎ+1)3
) −

 (2𝛼𝜃∑ (
𝛼 − 1

𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1

𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗

ℎ
)  𝑒−𝑥ℎ  

2

(ℎ+1)2
  )
2

           (21) 

• At 𝑟 = 3, the third central moment is as follows: 

𝜇3 = 𝜇3
′ − 3𝜇2 

′ 𝜇1
′ + 2𝜇1

′ 3 
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= (2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
12

(ℎ + 1)4
  )

− 3

(

 
 
 
 (2𝛼𝜃 ∑ (

𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ   
4

(ℎ + 1)3
) × 

(2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ + 1)2
  )

)

 
 
 
 

+ 2(2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)

∞

𝑖,𝑗,ℎ=0

(
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ + 1)2
)

3

                                                   (22) 

• At 𝑟 =, the fourth central moment is as follows: 

𝜇4 = 𝜇4
′ − 4𝜇3

′ 𝜇1
′ + 6𝜇2

′ 𝜇1
′ 2 − 3𝜇1

′ 4 
= 2𝛼𝜃 ∑ (

𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
48

(ℎ+1)5
−

4 [
(2𝛼𝜃 ∑ (

𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
12

(ℎ+1)4
  ) ×

(2𝛼𝜃∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ+1)2
)
]+ 

6 [

(2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ   
4

(ℎ+1)3
) ×

(2𝛼𝜃∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ+1)2
)
2 ] -

3

(2𝛼𝜃∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ+1)2
)
4

                                                                                                         (23) 

𝛼3 is obtained as follows: 

𝛼3 =
𝜇3

𝜇2
3/2

= (𝟐𝜶𝜽∑(
𝜶 − 𝟏

𝒊
)

∞

𝒊,𝒋,𝒉=𝟎

(
𝟐𝒊 + 𝟏

𝒋
) (−𝟏)𝒊+𝒋 (

−𝜽 − 𝟏 − 𝜽𝒋

𝒉
)  𝒆−𝒙𝒉  

𝟏𝟐

(𝒉 + 𝟏)𝟒
  ) 𝟑 

(
(𝟐𝜶𝜽∑ (

𝜶 − 𝟏
𝒊
)∞

𝒊,𝒋,𝒉=𝟎 (
𝟐𝒊 + 𝟏
𝒋

) (−𝟏)𝒊+𝒋 (
−𝜽 − 𝟏 − 𝜽𝒋

𝒉
) 𝒆−𝒙𝒉   

𝟒

(𝒉+𝟏)𝟑
) 

(𝟐𝜶𝜽∑ (
𝜶 − 𝟏
𝒊
)∞

𝒊,𝒋,𝒉=𝟎 (
𝟐𝒊 + 𝟏
𝒋

) (−𝟏)𝒊+𝒋 (
−𝜽 − 𝟏 − 𝜽𝒋

𝒉
) 𝒆−𝒙𝒉  

𝟐

(𝒉+𝟏)𝟐
  )
)+

𝟐(𝟐𝜶𝜽∑ (
𝜶 − 𝟏
𝒊
)∞

𝒊,𝒋,𝒉=𝟎 (
𝟐𝒊 + 𝟏
𝒋

) (−𝟏)𝒊+𝒋 (
−𝜽 − 𝟏 − 𝜽𝒋

𝒉
) 𝒆−𝒙𝒉  

𝟐

(𝒉+𝟏)𝟐
)
𝟑

/   

{(𝟐𝜶𝜽∑ (
𝜶 − 𝟏
𝒊
)∞

𝒊,𝒋,𝒉=𝟎 (
𝟐𝒊 + 𝟏
𝒋

) (−𝟏)𝒊+𝒋 (
−𝜽 − 𝟏 − 𝜽𝒋

𝒉
) 𝒆−𝒙𝒉   

𝟒

(𝒉+𝟏)𝟑
) −

 (𝟐𝜶𝜽∑ (
𝜶 − 𝟏
𝒊
)∞

𝒊,𝒋,𝒉=𝟎 (
𝟐𝒊 + 𝟏
𝒋

) (−𝟏)𝒊+𝒋 (
−𝜽 − 𝟏− 𝜽𝒋

𝒉
) 𝒆−𝒙𝒉  

𝟐

(𝒉+𝟏)𝟐
  )
𝟐

 }

𝟑
𝟐

                                                                                                                    (𝟐𝟒) 

• The coefficient of kurtosis 
𝛼4 is obtained as follows: 

𝛼4 =
𝜇4

𝜇2
2 2𝛼𝜃∑ (

𝛼 − 1

𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1

𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗

ℎ
)  𝑒−𝑥ℎ  

48

(ℎ+1)5
−

4 [
(2𝛼𝜃∑ (

𝛼 − 1

𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1

𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗

ℎ
)  𝑒−𝑥ℎ  

12

(ℎ+1)4
  ) ×

(2𝛼𝜃∑ (
𝛼 − 1

𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1

𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗

ℎ
)  𝑒−𝑥ℎ  

2

(ℎ+1)2
)
]+ 
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6 [

(2𝛼𝜃 ∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ   
4

(ℎ+1)3
) ×

(2𝛼𝜃∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ+1)2
)
2 ] -

3(2𝛼𝜃∑ (
𝛼 − 1
𝑖
)∞

𝑖,𝑗,ℎ=0 (
2𝑖 + 1
𝑗
) (−1)𝑖+𝑗 (

−𝜃 − 1 − 𝜃𝑗
ℎ

) 𝑒−𝑥ℎ  
2

(ℎ+1)2
)
4

∕

((2𝛼𝜃∑ (𝛼−1
𝑖

)∞
𝑖,𝑗,ℎ=0 (

2𝑖+1
𝑗 ) (−1)𝑖+𝑗 (

−𝜃−1−𝜃𝑗
ℎ

)  𝑒−𝑥ℎ   4

(ℎ+1)
3)−

 (2𝛼𝜃∑ (𝛼−1
𝑖

)∞
𝑖,𝑗,ℎ=0 (

2𝑖+1
𝑗 ) (−1)𝑖+𝑗 (

−𝜃−1−𝜃𝑗
ℎ

)  𝑒−𝑥ℎ  2

(ℎ+1)
2  )

2

 )

2

                                                                                        (25) 

• The quantile function of the 𝑇𝐿 − 𝐵𝐼𝐼 distribution is obtained as 
follows: 

𝐹(𝑥, 𝛼, 𝜃) = 𝑞 

(1 − [1 − (1 + 𝑒−𝑥)−𝜃]
2
)
𝛼
= 𝑞 ∴ 𝑥𝑞 = − ln [(1 − (1 − 𝑞

1/𝛼)
1/2
)
−1/𝜃

− 1] 

At = 0.5 , the median of the (𝑇𝐿 − 𝐵𝐼𝐼) distribution is given by:  

𝑚 = − ln [(1 − (1 − 0.51/𝛼)
1/2
)
−1/𝜃

− 1]                           (26) 

• The mode of the (𝑇𝐿 − 𝐵𝐼𝐼) distribution is obtained using the 
following equation: 

𝑓′(𝑥) = 0 → 𝑓′(𝑥)

= 2𝛼𝜃 [𝑒−𝑥(1 + 𝑒−𝑥)−𝜃𝛼−1[2 − (1 + 𝑒−𝑥)−𝜃]
𝛼−1
𝜃(1 + 𝑒−𝑥)−𝜃−1

+ 𝑒−𝑥(1 + 𝑒−𝑥)−𝜃𝛼−1(1 − (1 + 𝑒−𝑥)−𝜃)(𝛼

− 1)[2 − (1 + 𝑒−𝑥)−𝜃]
𝛼−2
𝜃(1 + 𝑒−𝑥)−𝜃−1(−𝑒−𝑥)

+ 𝑒−𝑥[2 − (1 + 𝑒−𝑥)−𝜃]
𝛼−1
(1 − (1 + 𝑒−𝑥)−𝜃)(−𝜃𝛼

− 1)(1 + 𝑒−𝑥)−𝜃𝛼−2(−𝑒−𝑥)

+ (1 + 𝑒−𝑥)−𝜃𝛼−1[2 − (1 + 𝑒−𝑥)−𝜃]
𝛼−1
(1 − (1 + 𝑒−𝑥)−𝜃)(−𝑒−𝑥)]

= 0       (27) 
It is noticed that the mode cannot be obtained in closed form. So that it 
can be obtained numerically using R program. 
The results of the mode are displayed in Table 1. 

 
Table1.: some values of the mode at different values  

of the parameters 𝛼 and 𝜃 

𝛼 𝜃 Mode 

10 7 3.064843 

4 6 2.45739 

1 1 -0.6931469 

0.5 1 -1.270219 
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• Order statistics  
Let 𝑋1, 𝑋2, … , 𝑋𝑛 be i. i. d. random variables from the 𝑇𝐿 − 𝐵𝐼𝐼 (𝛼, 𝜃) 
distribution and 𝑋𝑖 denote the 𝑖𝑡ℎ order statistic. Then the pdf of 𝑋𝑖 from 
𝑇𝐿 − 𝐵𝐼𝐼 (𝛼, 𝜃) is 

𝑓𝑟:𝑛(𝑥) =
𝑛!

(𝑟 − 1)! (𝑛 − 𝑟)!
[𝐹(𝑥)]𝑟−1[1 − 𝐹(𝑥)]𝑛−𝑟𝑓(𝑥),−∞ < 𝑥(1) < 𝑥(2)

< ⋯ < ∞   

=
𝑛!

(𝑟 − 1)! (𝑛 − 𝑟)!
[[1 − (1 − (1 + 𝑒−𝑥)−𝜃)

2
]
𝛼

]
𝑟−1

[1

− [1 − (1 − (1 + 𝑒−𝑥)−𝜃)
2
]
𝛼

]
𝑛−𝑟

2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1

− (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))
−𝜃
)
2

]
𝛼−1

       (28) 

• At 𝑟 = 1 the smallest value of the order statistics is 
𝑓1:𝑛(𝑥) = 𝑛[1 − 𝐹(𝑥)]

𝑛−1𝑓(𝑥), −∞ < 𝑥(1) < 𝑥(2) < ⋯ < ∞                                     

= 𝑛 [1 − [1 − (1 − (1 + 𝑒−𝑥)−𝜃)
2
]
𝛼

]
𝑛−1

2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1

− (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))
−𝜃
)
2

]
𝛼−1

, −∞ < 𝑥(1)

< ∞            (29) 

• At 𝑟 = 𝑛 the largest value of the order statistics is 
𝑓𝑛:𝑛(𝑥) = 𝑛[1 − 𝐹(𝑥)]

𝑛−1𝑓(𝑥), −∞ < 𝑥(1) < 𝑥(2) < ⋯ < ∞                                      

= 𝑛 [[1 − (1 − (1 + 𝑒−𝑥)−𝜃)
2
]
𝛼

]
𝑟−1

2𝛼𝜃𝑒−𝑥(1 + 𝑒−𝑥)−𝜃−1(1

− (1 + 𝑒−𝑥)−𝜃) [1 − (1 − ((1 + 𝑒−𝑥))
−𝜃
)
2

]
𝛼−1

     , −∞ ≤ 𝑥(𝑛)

≤ ∞                 (30) 

• Maximum likelihood estimation: 
In this subsection, the ML method is used to estimate the shape 
parameters , 𝜃 , rf and ℎ𝑟𝑓 based on Type II censored sample of 𝑇𝐿 − 𝐵𝐼𝐼 
(𝛼, 𝜃) distribution. The confidence intervals (CIs) of the shape 
parameters, rf and ℎ𝑟𝑓 are obtained. 
Suppose that  𝑋(1), 𝑋(2), … , 𝑋(𝑛)  is a Type II censored sample of size r 

obtained from a life-test on n items whose lifetimes have a 𝑇𝐿 − 𝐵𝐼𝐼 
(𝛼, 𝜃) distribution. The LF is given by 

• 𝐿(𝛼, 𝜃; 𝑥) =
𝑛!

(𝑛−𝑟)!
∏ 𝑓(𝑥(𝑖), 𝛼, 𝜃)[𝑅(𝑥(𝑟); 𝛼, 𝜃]

𝑛−𝑟
,𝑟

𝑖=1    

=
𝑛!

(𝑛 − 𝑟)!
∏2𝛼𝜃𝑒−𝑥(𝑖)(1 + 𝑒−𝑥(𝑖))−𝜃−1(1

𝑟

𝑖=1

− (1 + 𝑒−𝑥(𝑖))−𝜃) [[1 − (1 − (1 + 𝑒−𝑥(𝑟))−𝜃)
2
]
𝛼

]
𝑛−𝑟

.           (31) 

the natural logarithm of 𝐿(𝛼, 𝜃; 𝑥) is given by 
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𝑙 ∝ 𝑟 ln(2𝛼𝜃) −∑𝑥𝑖

− (𝜃 + 1)∑ln(1 + 𝑒−𝑥(𝑖)) −∑ln(1 − (1 + 𝑒−𝑥)−𝜃)

𝑟

𝑖=1

𝑟

𝑖=1

 

+(𝑛 − 𝑟) ln[1 − (1 − (1 + 𝑒−𝑥(𝑟))−𝜃)2]𝛼                   (32) 
Equations 31,32 are differentiating with respect to the parameters 𝛼, 𝜃 
and equating zero. 
Since these equations cannot be solved in closed form, so that the 
solutions are obtained numerically using program Mathematica. 

Renyi Entropy 
Entropy is a measure of randomness of a random variable, since the 
entropy of variable X is the amount of information on uncertainty 
contained in a random observation regarding its distribution. A large 
value of entropy indicates that greater uncertainty in the data. 
For a random variable X with TL-BII distribution the Renyi entropy is 
obtained as follows: 
 𝑅𝛿(𝑓) =
2

1−𝛿
(2𝛼𝜃)𝛿 ∑ (

𝛼 − 1
𝑖
) (
𝛿 + 2𝑖𝛿
𝑗

) (
−𝜃𝛿 − 𝛿 − 𝜃𝑗

ℎ
) ∞

𝑖,𝑗,ℎ=0 (−1)𝑖+𝑗  
1

(𝛿+ℎ)
                (33) 

 
Numerical study: 
Simulation Study 
 A simulation study is conducted to evaluate the performance of ML 
estimators of parameters, rf and hrf for TL-BII distribution using 
Mathematica 12 by the following steps: 
1. Generating random samples of sizes (𝑛 = 30, 50, 70.100.150,200) 

based on Type II censored sample {0% (complete sample) and 90%  
at (𝜃 = 1.1 , 𝛼 = 1.2).  

2. The transformation between the uniform distribution and TL-BII 
distribution is 

𝑥 = − ln [(1 − (1 − 𝑢1/𝛼)
1/2
)
−1/𝜃

− 1] 

3. Repeat the previous steps m times where 𝑚 = 1000 is the number 
of repetitions 

4. The performance of the resulting estimators is considered using MSE, 
RMSE and the length of the confidence interval. 

 
The result of the simulation is displayed in Tables 1 and 2. 
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Table 1 The ML estimates, MSE, RMSE variance, bias and 95% confidence intervals of 
the parameters of the TL-BII distribution for different sample sizes in the case of 
complete sample (0% censoring) 

 
Table 2 The ML estimates, MSE, variance, bias and 95% confidence intervals of the 
parameters of the TL-BII distribution for different sample sizes in the case of complete 
sample (90% censoring), (𝜃 = 1.1 , 𝛼 = 1.2) 

From Tables 3,4 it is observed that: 

• As the sample size n increases, the ML estimates of the TL-BII 
distribution become close to the population parameter values 
which are (𝜃 = 1.1 , 𝛼 = 1.2), in most cases. 

• The MSE, RMSE variance and length of the CIs decrease, the bias 
approaches to zero and CIs become narrower, in most cases, as the 
sample size increases. 

 An application using real data  
This application is given by Dulal K. Bhaumlk et al. (2009). The data refers 
to the vinyl chloride data obtained from clean upgradient monitoring 
wells in mg/l:   
 
 
 

n 𝑟 
para

meter 
MLE MSE RMSE Variance Bias 

CI 

UL LL Length 

30 30 
𝜃 1.10728 0.028877 0.154486 0.0288249 0.00727828 1.44005 0.774511 0.665534 

𝛼 1.19319 0.0145723 0.100597 0.014526 -0.00680533 1.42942 0.956968 0.472454 

50 50 
𝜃 1.03116 0.022073 0.135063 0.0173334 -0.0688441 1.2892 0.773109 0.516094 

𝛼 1.23071 0.0080214 0.074635 0.0070785 0.0307066 1.39561 1.0658 0.329807 

70 70 
𝜃 1.04428 0.0122251 0.100516 .00912008 -0.0557227 1.23146 0.857099 0.374357 

𝛼 1.16964 0.0072451 0.070932 0.0063234 -0.0303599 1.3255 1.01378 0.311719 

100 100 
𝜃 1.03156 0.0159734 0.114896 0.0112897 -0.068437 1.23982 0.823307 0.416513 

𝛼 1.20295 0.0068324 0.068882 0.0068237 0.00295272 1.36486 1.04105 0.323814 

150 150 
𝜃 1.08044 0.0094352 0.088304 0.0090525 -0.0195621 1.26692 0.893954 0.372968 

𝛼 1.18582 0.0068390 0.068915 0.0066379 -0.0141807 1.34551 1.02613 0.319379 

200 200 
𝜃 1.11297 0.015623 0.113627 0.0154542 0.0129673 1.35662 0.86931 0.487314 

𝛼 1.17978 0.0063597 0.066456 0.0059508 -0.0202218 1.33098 1.02858 0.302396 

n r 
para

meter 
MLE MSE RMSE Variance Bias 

CI 

UL LL Length 

30 27 
𝜽 1.10728 0.288779 0.154486 0.0288249 0.0072782 1.44005 0.774511 0.665534 

𝜶 1.19319 0.0145723 0.100597 0.014526 -0.0068053 1.42942 0.956968 0.472454 

50 45 
𝜃 1.08799 0.0258783 0.146243 0.0257341 -0.0120066 1.40241 0.773573 0.628841 

𝛼 1.20462 0.0089391 0.078789 0.0089177 0.004624 1.38971 1.01953 0.37018 

70 63 
𝜃 1.09171 0.0170364 0.118658 .0169678 -0.0082868 1.34702 0.836403 0. 5106 

𝛼 1.19212 0.0078600 0.0738808 0.0077979 -0.0078799 1.3652 1.01904 0.3461 

100 90 
𝜃 1.05417 0.0143508 0.108904 0.01225 -0.045834 1.2711 0.837234 0.433865 

𝛼 1.21239 0.0045463 0.0561891 0.0043927 0.012394 1.3423 1.08249 0.25981 

150 135 
𝜃 1.01395 0.0229385 0.137686 0.0155342 -0.0860486 1.25824 0.769664 0.48857 

𝛼 1.21343 0.0072685 0.0710465 0.0070882 0. 134261 1.37844 1.04841 0.33003 

200 180 
𝜃 1.07079 0.0089407 0.0859596 0.0080876 -0.0292078 1.24706 0.894527 0.352531 

𝛼 1.20021 0.0047183 0.0572416 0.0047182 0.0002122 1.33484 1.06558 0.269263 
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Real data set is displayed as follows 
5.1 1.2 1.3 0.6 0.5 2.4 0.5 

1.1 8 0.4 2 0.5 5.3 3.2 

2.7 2.9 2.5 2.3 1.8 0.9 2 

4 6.8 1.2 0.4 0.2 0.8 0.6 

0.1 0.9 0.1 1 0.4 0.2 

 
The descriptive statistics of this data are obtained in Table 3 

 
Table 3: the descriptive statistics 

n Min Max Range Mean Standard 
deviation 

mode Skewness Kurtosis 

34 1 8 7.9 1.8794 1.95259 0.4 1.679 2.535 

From table 3 it is noticed that the skewness measure is positive, which 
indicates that the distribution of the data is skewed to the right. Also, the 
kurtosis measure value is less than 3, thus the distribution of the data 
indicates a platykurtic distribution, meaning the data spread out with a 
flatter peak. 

Plots of P.P. and Q.Q. are displayed in Figure 3,4  
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Figures 3 and 4 display that the TIIGTL-BIII distribution fits the data. 



Journal of Statistical Sciences                                         Edition No.:30, June 2026 

88 
 

References  
1. Abu-Salih, M. S.  and A. M. Al-Hilo, (1997)." Bayes Estimation of Parameter 

of Burr Type II Distribution in Case of Type II Censoring". Qatar University, 
Science Journal.Vol.17, Issue.1, pp. 1-6. 

2. Alexander C, Cordeiro GM, Ortega EM, Sarabia JM. (2012),"Generalized 
Beta-Generated Distributions", Computational Statistics and Data Analysis; 
Vol. 56, Issue 6, pp.1880-1897. 

3. Al-Hussaini, M Ahsanullah. (2015), “Family of Exponentiated Burr Type XII 
Distributions” Atlantis studies in probability and statistics-Atlantis Paris. 
Vol. 5, pp.103-122. 

4. Alizadeh M, Doostparast M, Emadi M, Cordeiro GM, Ortega EM, Pescim RR. 
(2015), "A New Family of Distributions: The Kumaraswamy odd Log-
Logistic, Properties and Applications". Hacettepe Journal of Mathematics 
and Statistics; Vol. 44, pp.1491-1512. 

5. Aljarrah, M.A. Lee, C., Famoye, F. (2014), " On Generating T-X Family of 
Distributions Using Quantile Functions", Journal of statistical Distributions 
and applications, Vol.1, pp.1-17. 

6. Alzaatreh A, Lee C, Famoye F. (2013),"A New Method for Generating 
Families of Continuous Distributions". Metron- Sapienza Università di 
Roma; Vol.71, pp.63-79.  

7. Alzaghal A, Famoye F, Lee C. (2013)" Exponentiated "T"-"X" Family of 
Distributions W with Some Applications". International Journal of Statistics 
and Probability; Vol.2, No.3, pp. 31-49.  

8. Behairy, S, Refaey, R, El-Hellbawy, A. (2020), “Topp–Leone inverted 
Kumaraswamy distribution properties and estimation and prediction”, 
Journal of Applied Probability and Statistics; Vol. 15, No. 3, pp. 93-118. 

9. Bourguignon M, Silva RB, Cordeiro GM. (2014),"The Weibull-G Family of 
Probability Distributions", Journal of Data Science; Vol.12, pp.53-68.  

10. Burr, I. W. (1942), "Cumulative Frequency Functions", The Annals of 
Mathematical Statistics. Vol.13, pp. 215-232. 

11. Cordeiro GM, Ortega EM, Silva GO. (2014),"The Kumaraswamy Modified 
Weibull Distribution: Theory and Applications". Journal of Statistical 
Computation and Simulation; Vol. 84, Issue. 7, pp. 1387-1411.  

12. Cordeiro GM, Ortega EMM, Popovi-ē BV, Pescim RR. (2014),"The Lomax 
Generator of Distributions: Properties, Minification Process and Regression 
Model". Applied Mathematics and Computation; Vol.247, pp. 465-486.  

13. Cordeiro, GM. and Castro, M. A. (2011). "New Family of Generalized 
Distributions". Journal of Statistical Computation and Simulation. Vol. 81, 
Issue.7, pp. 883-898. 

14. Cordeiro, GM., Ortega, E. M. and da Cunha, D. C. C. (2013),"The 
Exponentiated Generalized Class of Distributions". Journal of Data Science, 
Vol.11, pp.1-27. 



Journal of Statistical Sciences                                         Edition No.:30, June 2026 

89 
 

15.  Dulal K. Bhaumlk, Kush KAPUR, and Robert D. Gibbons. (2009), " Testing 
parameters of a Gamma Distribution for Small Samples ", Technometrics, 
Vol. 51, No. 3, pp. 329-334. 

16. EL-Helbawy. (2018), “Estimation Under a Finite Mixture of Two-
Component Topp-Leone Rayleigh Lifetime Model”. Journal of the faculty of 
commerce for science research, Assiut University, Vol. 19, pp 140-160.  

17. Eugene N, Lee C, Famoye F (2002). "Beta-Normal Distribution and Its 
Applications". Communications in Statistics- Theory and Methods; Vol. 31, 
Issue 4, pp. 497-512. 

18. Han, M. (2011). "E-Bayesian Estimation of the Reliability Derived from 
Binomial Distribution", Journal of Applied Mathematical Modeling, Vol. 35, 
pp. 2419-2424. 

19.  Jones. (2004), “Families of Distributions Arising from Distributions of Order 
Statistics”. Department of Statistics, The Open University, United Kingdom. 
Vol. 13, pp. 1-43. 

20. Li, L. (2016).” Bayes estimation of Topp-Leone distribution under 
symmetric entropy loss function based on lower record values”. Science 
Journal of Applied Mathematics and Statistics, Vol.4, No. 6, pp. 284–88.  

21. Mahdavi A, Kundu D. (2017), "A New Method for Generating Distributions 
with An Application to Exponential Distribution". Communications in 
Statistics-Theory and methods. Vol.46, Issue 13, pp.6543-6557. 

22. Nadarajah, S. and Kotz, S. (2003), "Moments of some j-shaped 
distributions", journal of applied statistics, Vol. 30, pp. 311-317.  

23. Reyad, H., M. and Othman, S., A. (2017)." The Topp-Leone Burr-XII 
distribution: properties and applications”, British Journal of Mathematics 
& Computer Science, Vol. 21, pp 1-15. 

24. Rezaei, S. Sadr, B. B., Alizadeh, M., and Nadarajah, S. (2016)." Topp-Leone 
Generated Family of Distribution: Properties and Applications". 
Communications In Statistics-Theory and Methods, Vol.46, pp. 2893-2909. 

25. Ristic, M. M, Balakrishnan N. (2012),"The Gamma Exponentiated 
Exponential Distribution". Journal Statistical Computation and Simulation; 
Vol. 82, pp. 1191-1206.  

26. Sarker (2021), “Data Science and Analytics: An Overview from Data-Driven 
Smart Computing, Decision-Making and Applications Perspective”. Journal 
of A Springer Nature Computer Science; pp. 2-377.  

27. Tahir MH, Cordeiro GM, Alzaatreh A, Mansoor M, Zubair M. (2016),"The 
logistic-X Family of Distributions and Its Applications". Communications in 
Statistics- Theory and Methods; Vol. 45, pp.7326-7349. 

28. Zografos K and Balakrishnan N. (2009),"On Families of Beta and 
Generalized Gamma-Generated Distributions and Associated Inference". 
Statistical Methodology; Vol. 6, Issue 4, pp. 344-362. 

  

http://catalog.journals4promo.com/id/eprint/855/
http://catalog.journals4promo.com/id/eprint/855/


Journal of Statistical Sciences                                          Edition No.: 30, June 2026 

P.O. Box: 851104- Amman 11185 Jordan      :الأردن   11185عمان  851104ص.ب  
 info@aitrs.org,  www.aitrs.org -Fax: +96265549804 –Tel: +96265549805  

Publication Prerequisites and terms  
1- The journal publishes scientific research and studies in statistics and 

informatics written in Arabic, English and French, to make it clear that 
research submitted for publication has been published or submitted for 
publication in magazines or other periodicals or presented and published 
in periodicals for conferences or seminars . 

2- Send electronic copies (word & PDF) of the research and studies to the 
editor should include the name of the researcher or researchers and their 
scientific titles and places of work with the address of the correspondence, 
the numbers of telephones and e-mail. The research to be published should 
be sent electronically in accordance with the specifications below : 
a. To be printed on A4 paper and be in the form of a single column and use 

the Type simplified Arabic and Times New Roman for English and French 
and with a font size (12). Using Microsoft Word and on one face of the 
paper . 

b. The margin is 2.5 cm for all sides of the paper . 
c. The researcher will attach a summary of his research in Arabic, English, 

or French in no more than one page . 
d. Place references at the end of the paper and separated page. It is 

recommended to use the Harvard system of referencing, which 
(author's name, year of publication, source address, publishing house, 
country).  

e. Numbered tables, illustrations, and others as they are received in the 
research, documents as aliases of the original sources.  

f. The number of search or study pages should not exceed (25) pages . 
3- Authors will notified of receiving their research within two working days 

from the date of receipt of the research . 
4- Referees will evaluate all submitted research, the Authors will informed of 

the proposed evaluation and modifications if any within two weeks of 
receipt of the research . 

5- The editorial board of the Journal has the right to accept or reject the 
research and has the right to make any modification or partial redrafting of 
the material submitted for publication in accordance with the format 
adopted in its publication after the approval of the researcher . 

6- Published research becomes the property of the Journal and may not 
republished elsewhere . 

7- The articles published in the magazine reflect the opinions of the authors, 
and do not necessarily reflect the view of the Journal or the Arab Institute 
for Training and Research in Statistics. 

8- The research is sent to the magazine's e-mail address: 
 journal@aitrs.org or Info@aitrs.org    

 

mailto:info@aitrs.org
http://www.aitrs.org/
mailto:journal@aitrs.org
mailto:Info@aitrs.org


Journal of Statistical Sciences                                          Edition No.: 30, June 2026 

P.O. Box: 851104- Amman 11185 Jordan      :الأردن   11185عمان  851104ص.ب  
 info@aitrs.org,  www.aitrs.org -Fax: +96265549804 –Tel: +96265549805  

Journal of Statistical Sciences 

Scientific Referred Journal  

 

Editorial Board 

Editor-in Chief 

Dr. Ziad Abedallah  
 

Editorial Secretary 

Dr. Bachioua Lahcene 

 

Editorial Board Members 

Prof. Dr. Faisal Al-Sharabi Prof. Dr. Abed Khaliq Tohami Prof. Dr. Mukhtar Al-Kouki 
Dr. Salwa Mahmoud Assar Prof Dr. Ahmed Shaker Almutwali Prof. Dr. Issa Masarweh 
Dr. Hassan Abuhassan  Dr. Hamid Bouzida  

 

 

Scientific Consulting Committee 

Dr. Qassim Al-Zoubi Dr. Nabeel M. Shams Prof. Dr. Awad Haje Ali 

Dr. Diaa Awad Dr. Khalifa Al-Barwani Prof. Dr. Maytham Elaibi Ismael 

Dr. luay shabaneh Prof. Dr. Ghazi Raho Dr. Mohammed Husain Ali Al-Janabi 

 Dr. Ola Awad  

 
 
 

Listed in Ulrich’s website  
www.ulrichsweb.com   

Classified in The Arab Citation & Impact Factor (Arcif) 
  www.emarefa.net/arcif/   

ISSN 2522-64X (Online), ISSN 2519-948X (Print) 
  

mailto:info@aitrs.org
http://www.aitrs.org/
http://www.ulrichsweb.com/
http://www.emarefa.net/arcif/


 www.ulrichsweb.com 
 ( )      

www.emarefa.net/arcif/

  ISSN  (Online), ISSN 2519 X (Print)

  
     

ulrich´s     

18<‹ŒÖ<ÅÇ√÷]

 Listed in Ulrich’s  website

www.ulrichsweb.com

64

30

30
Ju

ne
 20

26




