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Over the years, several scholars have attempted to create models for occurrences in
which the data distribution exhibits varying degrees of heavy-tailedness. Various
generalizations or expansions of the Lomax distribution have been suggested in order
to achieve this objective. The behavior of the system is determined by two
fundamental parameters: the form shape parameter and the scale parameter. The
Lomax distribution effectively represents many failure patterns found in real-world
situations. The versatility and wide range of applications make it an essential
instrument in the investigation of dependability and survival modeling. This paper
provides a comprehensive overview of several techniques for extending Lomax
distribution. The included extensions include Lomax distribution, Inverse
Transformation, and Alpha Power Transformations. Multiple novel and comparable
distributions were deliberated and scrutinized. The research has the potential to serve
as a valuable standard and encourage the development of improved distributions that
can accurately represent complex events.

1. Introduction

The Lomax model (Lx), which is highly

distribution, the beta Lx distribution [2],
transmuted Lx distribution [3], exponential Lx

effective for modeling lifetime data and
company failure data, was examined by Lomax
[1]. The Lx distribution is often referred to as
the Pareto Type Il distribution. Furthermore, it
serves as a crucial method for representing
diverse data sets in varied scenarios. The Lx
distribution is a probability distribution
function (PDF) that has a heavy tail, meaning it
has a higher likelihood of extreme values. It is
commonly used in business, economic, and
actuarial modeling. Various generalizations of
the Lx distribution have been created to
enhance its flexibility and capability to
describe a wider range of exceptional data.

Over the years, numerous academics have
examined various generalizations of the Lomax

distribution [4], The Gumbel-Lx distribution
[5], the logistic-Lx  distribution  [6],
Exponentiated Weibull-Lx distribution [7], The
half-logistic Lx distribution [8], Logarithm
transformed Lx distribution [9], Flexible Lx
distribution [10], A generalization of Lx
distribution ~ [11], the  Topp  Leone
Kumaraswamy Lx distribution [12], the
transmuted generalized Lx distribution [13],
The minimum Lindley Lx distribution [14], and
On Maxwell-Lx distribution [15]. The LXx
distribution has also been developed using
inverse Transformation [16]. Zeineldin et al.
[17] announced a novel lifetime model called
the odd Frechet inverse Lx distribution with its
properties and applications, the Topp-Leone
Inverse Lx distribution [18], and the
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Kumaraswamy  Generalized Inverse Lx o |
distribution [19]. Bulut et al. [20] presented the ) — =080 ¢=0.10
Alpha Power Transformation, a recent — 00,00
. S . d=0.60 ¢=0.02
development in Lx distribution @ | — 4070 ¢050
d=1.00 ¢=0.20
This research aims to review current Lx — d=200 c003
model developments and examine Inverse Lx ”
and Alpha power transformation approaches. H |
This paper is organized as follows: Section 1 é
provides an introduction to Lx and its <

Extension. Section 2 explores the concept of
inverse Transformation for the Lx distribution.
Section 3 discusses the use of Alpha Power o
Transformation to Extend the Lx Distribution.
Section 4 presents the methodology. Section 5
delivers the conclusion. &

2. Some Extension of Lx distribution

The Lx distribution with parameters ¢ and d X
applies to a random variable X if, for all values

of x > 0, the cumulative distribution function Figurel. Plot pdf for Lx distribution.

(cdf) is as follows: o |
G( )—1—(1+f)_d ¢h)
o ¢ o |
where d > 0 and ¢ > 0 as shape and scale
parameters. The probability density function
(pdf) for (1) decreases to 3
&
d x —(d+1) 0
g0 =5(1+7) @) 3
Where ¢, d > 0.
— d=0.80 ,¢=0.01
S — =180 ,¢:0.02
d=0.60 ,c=0.02
= (=0.70 ,¢=0.05
d=0.90 ,¢=0.02
g = — d=0.80 ,¢=0.03
| I [ I [ [
0.0 0.2 04 0.6 08 1.0

X

Figure 2. Plot cdf for Lx distribution.

The Gumbel Lomax distribution was
proposed by Tahir et al. [5]. The pdf and cdf
are defined as:

F(x) = e_y(( c (3)

and
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_a_
) M (O

)

where x,3,v,c,d > 0.

Derived statistical features of the model
include the ordinary, incomplete moments,
generating function, mean deviations, quantile
function, order statistic, and Shannon entropy.
The model parameters are estimated using
maximum likelihood. The performance of the
model was evaluated using two datasets and
compared models.

Zubair et al. [6] introduced and explored
the Logistic Lx distribution (LLxD). The cdf
and pdf of the LLxD are specified as:

F(x) = (1 + (log(l + f)d>_a>_1 (5)

and

-1 -a-1

(log (1+ zf)d>

x (1 + (log(l + %)d> a) 6)

Where x,a,d,c > 0.

Fo="2(1+7)

The LLxD fits right-skewed and nearly
symmetric shape data sets well. Examine its
structural aspects, such as a linear density
function representation, explicit expressions for
ordinary and incomplete moments, generating
function, mean deviations, quantile function,
and Shannon entropy. Simulation research
shows that ML and minimal spacing distance
estimators excel in moderate to large samples.
Test the LLxD on two real data sets to
demonstrate its practicality.

The Exponentiated Weibull Lx distribution
(EWLXD) was suggested by Hassan et al. [7].
The cdf and pdf of the new model are as:

b-1

XJ”@%VY<1—J”“%VY> ®)

The EWLXD is a variant of the WLXx
distribution proposed by [5]. Furthermore, it
presents a novel model. The EWLXD is
analyzed to identify several properties, such as
moments, mean residual life, order statistics,
quantiles function, renyi, and g-entropies, the
paper outlines the procedure for acquiring the
ML, least squares, and weighted least squares
estimators. Applying the EWLXD to two real
data sets has shown that the new model may be
successfully used to provide enhanced
outcomes.

The Weighted Lx distribution (WLXD)
was suggested by Kilany [21]. The cdf and pdf
of the WLxD are as:

F(d+1)c-’<x’<2F1(d+1,k,k+1;—§)

F) = KT (K)T(1+d—k) 9

and

_ F(d+1)C1+d_k( xk+1 )
fla) = F(OT(1+d—k) \(x+c)d+l

(10)

Where 2F; (k,d, c; x) is the hypergeometric
functionand x > 0,d,c >0,0< k <d + 1.

The aim of this research is to provide a solution
or concept. The widespread use of the Lomax
model in life testing is the primary driver for
the development of the WLxD, which offers
more flexibility in the analysis datasets. ML
and method of moments techniques estimates
are used to compute the parameter estimation
of the WLxD, the proposed model, using two
data sets, consistently yields a better fit in
comparison to the Lomax distribution.
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The Flexible Lx distribution (FLXD) was
introduced by ljaz et al. [10]. The FLDs cdf
and pdf as:

—d

F@=1-(1+(3)) 11)
and

ay—d-1

fo = (1 () az
where x,a,d,c > 0.

A new model called the FLx was developed
and studied. Features of the data pertaining to
statistics were investigated, including the
hazard function, survival function, mode, order
statistic, and more. ML was used to find to find
the FLXD parameters. A study was carried out
using simulations to show that the mean square
error and bias for the FLxD decrease with
increasing size. By applying two real datasets.
The FLXD demonstrated superior performance
compared to the other distributions that were
examined in these lifespan data sets. Therefore,
we may deduce that the FLXD is more
adaptable than the Lx, Exponential Lx, and
POLXO distributions. It is anticipated to exhibit
favorable performance when used with suitable
data sets.

Bantan et al. [22] introduced the Zubair Lx
distribution (ZLD). The cdf and pdf of ZLxD
are as:

FGo) =(e? —1)" (eﬁ(l_(lJr%)_d) - 1) (13)

and

) 1 Xy —d-1
fO) =2dvc(e? 1) (1+ E)

2
X

<(1-(1+3)7) 009) )

where x,d,9,¢ > 0

A number of model features are investigated
and obtained, such as moments, probability-

weighted moments, renyi entropy, quantile
function, stochastic ordering, mean residual
life, and mean waiting time. Both ranked sets
and simple random sampling lead to parameter
estimators with ML.

The X-gamma Lx distribution (XGLxD)
was introduced by Almetwally et al. [23]. The
XGLxD cdf and pdf are:

(3"

F =1-
() a+1

2

(1 +a+dan(1+ g) +0.5a%d? (in (1 + %)) ) (15)
and

ad (1 + E)_ad_l

fl) = c(a -|C: 1)
x (a +0.5a2d2 (In(1+ ;))2) (16)

where x,d, a,c > 0.

The objective of this study is to propose a
solution or idea. The extensive utilization of
the Lomax model in life testing is the main
catalyst for the development of the XGLXxD,
which provides more versatility in the analysis
of lifetime data. MLE and Maximum a
posteriori estimation are employed to calculate
the parameter estimation of the XGLxD, while
simulation results are used to evaluate the
model's performance. The suggested model,
utilizing three real-world datasets, consistently
provides a superior match compared to the Lx
distribution.

Ameeq et al. [24] introduced the
Marshall-Olkin Lx distribution (MOLXD). The
cdf and pdf of the MOLXD is given by:

(120D

1—(1—9)((1+§)_de(1+§)_d)

F(x) =

z (A7)

and
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fa 122 (42)

Feo= 1—(C1—0)<(1+’—C‘)_de(“J‘cc)_d)

Where x,0,d,c > 0.

C

The distribution of MOLXD exhibited
symmetrical, positively skewed, reversed-J,
and inverted bathtub forms, characterized by
increasing, decreasing, and alternating patterns
of increase and decrease, respectively.
Practically, the MOLXD analysis incorporates
both failure and insurance data. In addition, a
group acceptance sampling plan was
constructed using the MOLXD, with the median
serving as a quality criterion. We provide
numerical and graphical representations of both
the ES and VaR. Simulation experiments are
performed to assess the proposed estimating
approach.

3. Using Inverse Transformation to Extend
the Lx distribution

Let X be a random variable with an Inverse
Lx distribution (ILxD). If a random variable Z

follows a Lx distribution, then Z = % Rahman

et al. [16] applied the ILx distribution for the
first time and investigated ILxD estimation
issues with the Bayesian method. For
dependability  estimates using  censored
observations. The cdf and pdf of the ILXD is
given by:

¢ =(1+2)" (19)
and
gx) = y9x~2 (1 + g)_y_l (20)

where x,y,9 > 0.
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Figure 4. Plot cdf for inverse Lx distribution.

The Marshall Olkin inverse Lx distribution
(MOILxD) was introduced by Maxwell et al.
[25]. The cdf and pdf of the MOILxD are
given:

(49"
F(x) = N (21)
1—(1—a)(1—(1+;) )
and
£) = — (D) . @2

where x > 0,a,y,9 > 0.

Statistical properties for the MOILXD have
been established. The Cancer Stem data set was
analyzed using the MOILxD, which
demonstrated a superior match compared to the
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MO Flexible Weibull Extension Distribution
and the Marshall-Olkin exponential Weibull
distribution. This conclusion was based on log-
likelihood and fit statistics values. Based on
our analysis, we can confidently state that the
MOILXD is the best suitable model out of the
distributions we investigated. It is also a highly
competitive model for accurately capturing
lifetime phenomena.

The Zubair inverse Lx distribution
(ZILxD) was suggested by Falgore [26]. The
cdf and pdf of the ZILxD are given:

{c(1+g) }-1
F(x) = eec—_l (23)

And

19)—2)/—1 {C(1+g)—2)’

Zcﬁyx_2(1+; }

fx) =

(24)

ef—1
where x,c,y,9 > 0.

The ZILxD was introduced and analyzed. The
statistical features of the data were examined,
including moments, moment generating
function, entropy, and order statistics. The
parameters of the ZILxXD were determined
using the maximum likelihood technique. The
pdf plots suggest that the form can exhibit right
skewness, whereas the hazard function plots
describe the shape as being constant, right-
skewed, and declining. Furthermore, the
cumulative distribution function converges to a
value of one. A concrete illustration of actual
data sets demonstrates the significance and
worth of the novel model.

The Odd Frechet Inverse Lx distribution
(OFILXD) by ZeinEldin et al. [17]. The cdf and
pdf of the OFILXD are given:

a

F(x) = A0+ -) (25)
and
Fe =2 (149" (1~

(1+97)" 02 ) (26)

where x,a,y,9 > 0.

The introduction and analysis of the OFILxXD
and detailed. Moments, quantile function,
Bowley skewness, Moors kurtosis, ordinary
moments, and probability-weighted moments.
Were among the statistical aspects of the data
that were investigated. The ML, least squares,
Pearson correlation, and Anderson Darling
methods of estimation parameters. The novelty
and value of the concept are highlighted by a
practical example using three real datasets.

The Flexible Reduced Logarithmic Inverse
Lx distribution (FRLILxXD) was introduced by
Buzaridah et al. [27]. The cdf and pdf of the
FRLILXD are given by:

10g(1+c—c(1+g)_y)

F(x) =1- log(1+c)

(27)

and

9 o
ey—]
(1+c—c(1+;) )log(1+c)

(28)

where x,c,y,9 > 0.

The mathematical properties of the FRLILXD
include the moments, hazard function, quantile
function, and order statistics. The maximum
likelihood approach is employed to estimate
the model parameters. The empirical evidence
has demonstrated that the suggested
distribution is highly advantageous for
handling dependable data and exhibits superior
performance. The image demonstrates that the
FRLILXD is the most suitable model for our
data sets, in comparison to the other models
that were investigated.

The Topp-Leone inverse Lx distribution
(TLILXD) was suggested by Soliman and
Ismail [17]. The cdf and pdf of the TLILXD is
given by:

a

F(x) = (1 ~(1-(1+ g)_y)z) (29)

and
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9\ Y
f(x) =2ay9 Vx¥1 (1 + ;)

(=49 )Y -1 ) ) o

where x,a,y,9 > 0.

The TLILXD provides well-defined density and
distribution function formulae. Its statistical
qualities are computed to a certain extent.
Given either full or partial data, the reliability
estimator is built, and ML estimators of the
population parameters are computed. Together
with the reliability interval estimator, here
provide the estimated confidence intervals for
the parameters. The presented estimators are
tested in simulation research. The simulation
output informs the suggestions. By using two
real data sets, the newly developed models'
usefulness and importance are shown
empirically. Of all the models tested, the
TLILXD clearly shows the best agreement with
the data.

In their publication [28], Al-Marzouki et
al. presented the Half-logistic inverse Lx
distribution (HLILxD). What follows is the
HLILxD's cdf and pdf:

Flx) = %) ) (31)

and

019" 1049
F = g
<1+(1—(1+g) ) )

where x,b,y,9 > 0.

The aim is to provide a pragmatic extension of
the HLILXD that gives further advantages for
modeling data with heavy-tailed characteristics.
These advantages include more flexibility in
both the upper and lower ranges of the prior
HLILxD. The statistical characteristics of the
proposed distribution, such as first-order
stochastic dominance, moments, renyi and g-
entropies, and order statistics, are computed.
The estimate of parameters is analyzed using

six different estimation methodologies. By
using the ML technique, three empirical data
sets provide evidence of the novel distributions.

By using Truncated method [29]-[35].
Ahmadini et al. [36] introduced the truncated
Lomax inverse Lx distribution (TLILXD). The
cdf and pdf of the TLILXD is given by:

Fix)=(1-27)"1

x <1 —(1+(1+ g)_y)>_r (33)

and

o =D 2y

x <1 —(1+(1+ g)_y)>_r_1 (34)

where x,r,y,9 > 0.

The TLILXD is a flexible way to describe
lifespan data. The equations for density and
distribution functions are obtained by linearly
mixing the inverse Lomax distribution. The
new model undergoes analysis to ascertain
many mathematical statistics, such as
probability-weighed moments, quantile
function, moments generating  function,
ordinary and incomplete moments, inverse
moments, conditional moments, and renyi
entropy. The ML method is used to calculate
the point estimate and estimated confidence
interval of population parameters. We assess
the accuracy of estimations using a simulation
study. The relevance and usefulness of the
novel model are shown by its application to
two real datasets, in contrast to many
alternative models.

The Kumaraswamy Generalized Inverse
Lx distribution (KGILxD) was suggested by
Ogunde et al. [37]. The cdf and pdf of the
KGILXD is given by:

c

F@=(1-(1+2") (35)

and
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f(x) = caydx~? (1 +g>_(ya+1)
- s

where x,c,a,y,9 > 0.

The reliability function and model parameters'
approximate  confidence  intervals are
determined. The validity of the parameter
estimate approach of the KGILxD is shown via
a simulation exercise. The new model is shown
to be more applicable using three actual data
sets. The data utilized in this research
demonstrate that the KGILxD outperforms all
existing lifespan models.

4. Using Alpha Power Transformation to
Extend the Lx distribution

Mahdavi and Kundu [38] developed the
cdf of the Alpha power transformation family
of distribution and This method has been
employed by numerous researchers to produce
flexible distributions, as demonstrated in
publications [39]-[50]. Based on a specified cdf
and pdf of a baseline distribution.

ab@®)—1 ,
p(x):{? jifa>0,a+1 37)
G(x) ifa=1
and
_ %“G(x)f(x) sifa>0,a#1
flx) = { ) ez (38)

The Alpha-Power Transformed Lx distribution
(APTLXD) was introduced by Amer [51]. The
cdf and pdf of the APTLXD are provided as
follows:

a—1

1—(1+§)

(39)

1 -v
(aa_(“%) - 1) Jifa,y,9 >0,a# 1
F(x) =

sify,9>0,a=1

and

a—1 9

o
g(l + %)

ayloga (1 + f)_y_loz_(l%)iy; ifa,y,9>0,a+1
fx) (40)

Jify,9 >0,a=1

The APTLXD has been analyzed and several
structural aspects have been proposed and
calculated. These include moments, generating
function, quantiles, reliability  function,
Bonferroni and Lorenz curves, renyi and
Shannon entropy, and order statistics.
Furthermore, the ML technique is used to
estimate the parameters of the model.
Simulation techniques are created to get ML
algorithms to result in decreased bias and root
mean square error.

The Alpha power Lx distribution
(APLxD) was suggested by Bulut et al. [20].
The cdf and pdf of the APLXD are provided as
follows:

Ifal_(1+£)_y -1

- g 1
F(x)=4 p— Jif ,y,9>0,a # 1)
|

9
1 (1+x)_y ify,9>0a=1
19 )lf)/! !a_
and

( logay 1 +£ -v-1 a1—(1+§)_y_ if q,y,9>0,a#1
F00 = {19(“_1)( ?

- (42)
L 2a+3)”

;ify,9>0,a=1

The Gull Alpha Power Lx distribution
(GAPLXxD) was introduced by Tolba et al. [52].
The cdf and pdf of the GAPLXD are shown
below:

F(x) =

and

f=5(1+3)"

x <1 ~loga(1-(1+ g)_y)> (44)

where a,y,9 > 0,a # 1

Quantile function, Moments, order statistics,
mean residual life, renyi entropy, skewness,
kurtosis so on are all proposed or deduced
structural aspects of the GAPLXD. The
development of simulation has led to a
decrease in bias and mean square error with
increasing sample sizes. In comparison to other
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models derived using critical information and
measure statistics, the GAPLxD shows more
strength.

5. Methodology
5.1Mathematical Properties

Important mathematical features for the Lx
distribution in discussion are:

a) Moments
b) Incomplete moments
c) probability weighted moments
d) inverse moments
e) Quantile function
f) mean deviations
g) Reliability function
h) Bonferroni curve
i) Lorenz curve
j) Rényi entropy
k) g-entropies
I) Shannon entropy
m) Order statistics
5.2 Parameter Estimation
a) maximum likelihood
b) least squares
c) Pearson correlation
d) Anderson-Darling
5.3 Modeling of Data

Three modeling phases are used to
determine whether a data collection can be
modeled using one or more extensions of
Lomax models:

Step 1: Model Selection

Step 2: Estimation of model parameters

Step 3: Goodness of fit test
6. Conclusion

The article explores several expansions of
the Lomax model and examines their distinct
properties and form behaviors. Our research
found that these extensions of Lomax models
are more suited for modeling complicated data
sets due to the diverse range of forms in the
reliability and hazard rate function. Next, we
will discuss the techniques used for estimating
parameters, the mathematical characteristics,
and the process of modeling data. Lately, a
novel approach for transformation called the
Alpha Power Transformation (APL) was
presented by [38] and a new method for inverse
transformation was used by [16]. The simulated
behavior of several Lomax distribution
extensions was analyzed. It was shown that the
bias and mean square error for different
parameter values decrease with increasing
sample size n. This indicates that IL and APT
techniques are reliable on the Lomax
distribution.

References

[1] K. S. Lomax, “Business failures: Another example
of the analysis of failure data,” J. Am. Stat.
Assoc., vol. 49, no. 268, p. 847, 1954.

[2] M. Rajab, M. Aleem, T. Nawaz, and M. Daniyal,
“On five parameter beta Lomax distribution,”
Journal of Statistics, vol. 20, no. 1, 2013.

[3] S. K. Ashour and M. A. Eltehiwy, “Transmuted
Lomax Distribution,” Am. J. Appl. Math. Stat.,
vol. 1, no. 6, pp. 121-127, 2013.

[4] A. H. El-Bassiouny, N. F. Abdo, and H. S.
Shahen, “Exponential lomax distribution,”
International journal of computer applications, vol.
121, no. 13, 2015.

[5] M. H. Tahir, M. Adnan Hussain, G. M. Cordeiro,
G. G. Hamedani, M. Mansoor, and M. Zubair,
“The Gumbel-Lomax distribution: Properties and
applications,” J. Stat. Theory Appl., vol. 15, no. 1,
p. 61, 2016.

[6] M. Zubir, G. M. Cordeiro, M. H. Tahir, M.
Mahmood,and M. Mansoor, “A study of logistic-
lomax distribution and its applications, ” . J. Prob.
Stat. Sci, vol. 15, no. 1, pp. 29-46, 2017.

49



Alaa Abdulrahman Khalaf , Mohammed Qasim Ibrahim, Mundher Abdullah Khaleel / Iraqi Statisticians Journal / Vol. 1, no. 2, 2024: 41-52

[7] A. S. Hassan and M. Abd-Allah, “Exponentiated
weibull-Lomax  distribution: ~ Properties and
estimation,” J. Data Sci., pp. 277-298, 2021.

[8] M. Anwar and J. Zahoor, “The half-logistic
Lomax distribution for lifetime modeling,” J.
Probab. Stat., vol. 2018, pp. 1-12, 2018.

[9] M. Nassar, S. Dey, and D. Kumar, “Logarithm
transformed Lomax distribution with
applications,” Calcutta Statist. Assoc. Bull., vol.
70, no. 2, pp. 122-135, 2018.

[10] M. ljaz, M. Asim, and A. Khalil, “Flexible
lomax distribution,” Songklanakarin Journal of
Science and Technology, vol. 42, no. 5, pp. 1125—
1134, 2019.

[11] H. Elgohari and H. Yousof, “A generalization
of Lomax distribution with properties, copula and
real data applications,” Pak. J. Stat. Oper. Res., pp.
697-711, 2020.

[12] s. Ibrahim, S. I. Doguwa, A. Isah, and H. M.
Jibril, “Some Properties and Applications of Topp
Leone Kumaraswamy Lomax Distribution,”
Journal of Statistical Modelling and Analytics, vol.
3, no. 2, pp. 81-94, 2021.

[13] Abu EI Azm, W. S., Almetwally, E. M., Naji
AL-Aziz, S., EI-Bagoury, A. A. A. H., Alharbi, R.,
& Abo-Kasem, O. E. (2021). A new transmuted
generalized lomax distribution: Properties and
applications to COVID-19 data. Computational
Intelligence and Neuroscience, 2021, 1-14.

[14] S. Khan, G. G. Hamedani, H. M. Reyad, F.
Jamal, S. Shafig, and S. Othman, “The minimum
Lindley Lomax distribution: Properties and
applications,” Math. Comput. Appl., vol. 27, no. 1,
p. 16, 2022.

[15] A. A. Abiodun and A. I Ishag, “On Maxwell—
Lomax distribution: properties and applications,”
Arab J. Basic Appl. Sci., vol. 29, no. 1, pp. 221
232, 2022.

[16] J. Rahman, M. Aslam, and S. Ali, “Estimation
and prediction of inverse Lomax model via
Bayesian approach,” Caspian Journal of Applied
Sciences Research, vol. 2, no. 3, pp. 43-56, 2013.

[17] R. A. ZeinEldin, M. Ahsan ul Hag, S. Hashmi,
M. Elsehety, and M. Elgarhy, “Statistical inference
of odd Fréchet inverse Lomax distribution with
applications,” Complexity, vol. 2020, pp. 1-20,
2020.

[18] A. Soliman, and D. Ismal, “Estimation of
parameters of Topp-Leone inverse Lomax

distribution in presence of right censored samples,
” Gazi University Journal of Science, vol. 34, no.
4,1193-1208, 2021.

[19] A A Ogunde, A. U. Chukwu, and I. O.
Oseghale, “The Kumaraswamy Generalized
Inverse Lomax distribution and applications to
reliability and survival data,” Scientific African,
vol. 19, no. e01483, p. e01483, 2023.

[20] Y. M. Bulut, F. Z. Dogru, and O. Arslan,
“Alpha Power Lomax Distribution: Properties and
Application,” J. Reliab. Stat. Stud., 2021.

[21] N. M. Kilany, “Weighted lomax distribution,”
SpringerPlus, vol. 5, pp. 1-18, 2016.

[22] R. Bantan, A. S. Hassan, and M. Elsehetry,
“Zubair Lomax distribution: Properties and
estimation based on ranked set sampling,”
Comput. Mater. Contin., vol. 65, no. 3, pp. 2169—
2187, 2020.

[23] E. M. Almetwally, M. Kilai, and R. Aldallal,
“X-gamma Lomax distribution with different
applications,”  Journal of  Business and
Environmental Sciences, vol. 1, no. 1, pp. 129-
140, 2022.

[24] M. Ameeq et al., “A new Marshall-Olkin lomax
distribution with application using failure and
insurance data,” Statistics, pp. 1-23, 2024.

[25] ©. Maxwell, A. U. Chukwu, O. S. Oyamakin,
and M. A. Khaleel, “The Marshall-olkin Inverse
Lomax distribution (MO-ILD) with application on
Cancer Stem Cell,” J. Adv. Math. Comput. Sci.,
vol. 33, no. 4, pp. 1-12, 2019.

[26] J. Y. Falgore, “The Zubair-Inverse Lomax
Distribution with Applications,” Asian Journal of
Probability and Statistics, vol. 8, no. 3, pp. 1-14,
2020.

[27] M. M. Buzaridah, D. A. Ramadan, and B. S. El-
Desouky, “Flexible reduced logarithmic-inverse
Lomax distribution with application for bladder
cancer,” Open J. Model. Simul., vol. 09, no. 04,
pp. 351-369, 2021.

[28] s. Al-Marzouki, F. Jamal, C. Chesneau, and M.
Elgarhy, “Half logistic inverse Lomax distribution
with applications,” Symmetry (Basel), vol. 13, no.
2, p. 309, 2021.

[29] M. A Khaleel, A. I. Ampered, and A. K. Nafal,
“Properties of [0, 1] Truncated Inverse Weibull
Inverse Exponential distribution with Real Life
Data  Application,”  Tikrit ~ Journal  of

50



Alaa Abdulrahman Khalaf , Mohammed Qasim Ibrahim, Mundher Abdullah Khaleel / Iraqi Statisticians Journal / Vol. 1, no. 2, 2024: 41-52

Administration and Economics Sciences, vol. 19,
2023.

[30] A. Khalaf, K. Yusur, and M. Khaleel,
“Truncated Exponentiated Exponential Inverse
Weibull Distribution with Applications of Carbon
Fiber and COVID-19 Data,” Journal of Al-
Rafidain University College For Sciences, no. 1,
pp. 387399, 2023.

[31] A. A Khalaf, and M. A. Khaleel, “[0, 1]
Truncated exponentiated exponential gompertz
distribution: Properties and applications,” in AIP
Conference  Proceedings, vol. 2394, AIP
Publishing, 2022.

[32] A. Khalaf, M. Khaleel, Truncated exponential
marshall-olkin-gompertz  distribution properties
and applications, Tikrit Journal of Administration
and Economics Sciences vol. 16, pp. 483497,
2020

[33] A. A. Knhalaf, M. Q. lbrahim, N. A. Noori, M.
A. Khaleel, [0, 1] truncated exponentiated
exponential burr type x distribution with

applications,” Iraq journal of Science, vol. 65, no.
8, pp. 15, 2024.

[34] M. A. Khaleel, A. M. Abdulwahab, A. M.
Gaftan, and M. K. Abdal-Hammed, “A new [0, 1]
truncated inverse Weibull rayleigh distribution
properties with application to COVID-19,”
International Journal of Nonlinear Analysis and
Applications, vol. 13, no. 1, pp. 2933-2946, 2022.

[35] K. H. Habib, M. A. Khaleel, H. Al-Mofleh, P.
E. Oguntunde, and S. J. Adeyeye, ‘“Parameters
estimation for the [0, 1] truncated Nadarajah
Haghighi  Rayleigh  distribution,”  Scientific
African, vol. 23, no. 02105, p. €02105, 2024.

[36] A. A. H. Ahmadini, A. Hassan, M. Elgarhy, M.
Elsehetry, S. S. Alshgag, and S. G. Nassr,
“Inference of truncated Lomax inverse Lomax

distribution with applications,” Intell. Autom. Soft
Comput, vol. 29, no. 1, pp. 199-212, 2021.

[37] A. A. Ogunde, A. U. Chukwu, and I. O.
Oseghale, “The Kumaraswamy Generalized
Inverse Lomax distribution and applications to
reliability and survival data,” Scientific African,
vol. 19, no. e01483, p. 01483, 2023.

[38] A. Mahdavi and D. Kundu, “A new method for
generating distributions with an application to
exponential distribution,” Commun. Stat. Theory
Methods, vol. 46, no. 13, pp. 6543-6557, 2017.

[39] M. Nassar, A. Alzaatreh, M. Mead, and O. Abo-
Kasem, “Alpha power Weibull distribution:

Properties and applications,” Commun. Stat.
Theory Methods, vol. 46, no. 20, pp. 10236-
10252, 2017.

[40] S. Dey, M. Nassar, and D. Kumar, “Alpha
power transformed inverse Lindley distribution: A
distribution with an upside-down bathtub-shaped
hazard function,” J. Comput. Appl. Math., vol.
348, pp. 130-145, 2019.

[41] M. E. Mead, G. M. Cordeiro, A. Z. Afify, and
H. A. Mofleh, “The alpha power transformation
family: Properties and applications,” Pak. J. Stat.
Oper. Res., vol. 15, no. 3, pp. 525-545, 2019.

[42] A. S. Hassan, M. Elgarhy, R. E. Mohamd, and
S. Alrajhi, “On the alpha power transformed
power Lindley distribution,” J. Probab. Stat., vol.
2019, pp. 1-13, 2019.

[43] S. Dey, I. Ghosh, and D. Kumar, “Alpha-power
transformed Lindley distribution: Properties and
associated inference  with  application to
earthquake data,” Ann. Data Sci., vol. 6, no. 4, pp.
623-650, 2019.

[44] M. Eltehiwy, “On the alpha power transformed
power inverse Lindley distribution,” J. Indian Soc.
Probab. Stat., vol. 21, no. 1, pp. 201-224, 2020.

[45] U. Patrick and E. Harrison, “Alpha power
transformed  Quasi  Lindley  distribution,”
International Journal of Advanced Statistics and
Probability, vol. 9, no. 1, pp. 6-7, 2021.

[46] 1. Elbatal, M. Elgarhy, and B. M. Golam Kibria,
“Alpha power transformed weibull-G family of
distributions: Theory and applications,” J. Stat.
Theory Appl., vol. 20, no. 2, p. 340, 2021.

[47] sSakthivel and A. Chezhian, “Alpha power
transformed Pareto distribution and its properties
with application,” Malaya J. Mat., vol. S, no. 1,
pp. 52-57, 2020.

[48] S. Nasiru, P. N. Mwita, and O. Ngesa, “Alpha
Power Transformed Frechet Distribution,” Appl.
Math. Inf. Sci., vol. 13, no. 1, pp. 129-141, 2019.

[49] J. T. Eghwerido, L. C. Nzei, and F. 1. Agu, “The
alpha power Gompertz distribution:
Characterization, properties, and applications,”
Sankhya Ser. A, vol. 83, no. 1, pp. 449-475, 2021.

[50] M. G. Ilbrahim, A. S. Hassan, E. M.
Almetwally, and M. H. Algomy, ‘“Parameter
estimation of Alpha power inverted Topp-Leone
distribution ~ with  Applications,” Intelligent
Automation and Soft Computing, vol. 29, no. 2,
2021.

51



Alaa Abdulrahman Khalaf , Mohammed Qasim Ibrahim, Mundher Abdullah Khaleel / Iraqi Statisticians Journal / Vol. 1, no. 2, 2024: 41-52

[51] Y. M. Amer, “Alpha-Power Transformed
Lomax Distribution: Properties and Application,”
Journal of Applied Sciences Research, vol. 16, no.
3, pp. 7-20, 2020.

[52] A. H. Tolba, A. H. Muse, A. Fayomi, H. M.
Baageel, and E. M. Almetwally, “The Gull Alpha

Power Lomax distributions: Properties, simulation,
and applications to modeling COVID-19 mortality
rates,” PLoS One, vol. 18, no. 9, p. ¢0283308,

2023.

52



