JAMSI, 21 (2025), No. 1 35

A stochastic model of area-biased Kpenadidum
distribution with the characteristics and applications to
real-lifetime data

R. POOVITHA AND P. PANDIYAN

Abstract

In this present research, we explore the statistical characteristics of the Area-Biased Kpenadidum
Distribution (ABKD), a novel probability model. The maximum likelihood method has been used to
estimate the parameters, and the asymptotic findings have been explained. The new distribution was
compared to the Shanker, Lindley, and Kpenadidum distributions. When the distribution was fitted to
cancer data, a good fit was observed.
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1. INTRODUCTION

The idea of a weighted distribution was introduced by Fisher (1934), that when
sample observations have an unequal probability of selection, we apply weights to the
distribution to model bias. Rao (1965) subsequently and consistently modified while
modeling the statistical data when the standard distributions were not appropriate to
record the observations with equal probabilities. Weighted distributions can address
many issues in various research areas, specifically in biological research. And also, it
is essential for modeling and interpreting lifetime data in many applied fields,
including engineering, medicine, behavioural science, finance, insurance, and others.
The distribution that results when the weight function considers the length of the units
of interest is length-biased. Thus, length-biased distribution is a special case of the
more general form of weighted distribution. Cox (1969) and Zelen (1974) introduced
the length-biased sampling concept.
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More generally, when the sampling mechanism selects units with probability
proportional to some measure of the unit size, the resulting distribution is called size-
biased. A comprehensive review of weighted distributions can be found in several
reliable sources. Many different weighted probability models have been evaluated and
examined, and their applicability in various disciplines is illustrated by numerous
authors.

Shakila & Mujahid Rasul (2016) developed the Poisson Area—Biased Lindley
distribution and applied it to biological data to demonstrate that it provides a better fit
than the Poisson distribution. Kilany (2016) obtained the weighted version of the
Lomax distribution. Fazal and Bashir (2018) presented the discrete Poisson
exponential distribution (PED), which may be area-biased to produce an area-biased
variation of the single parameter PED. Khan et al. (2018) discussed the weighted
modified Weibull distribution. Rajagopalan et al., (2019) obtained a new length-
biased Aradhana distribution with engineering and medical science applications
showing more flexibility than classical distributions. Rather et al. (2018) produced a
novel size-biased Ailamujia distribution that exhibits greater flexibility than classical
distributions and has applications in engineering and medical science. Rather and
Subramanian (2018) discussed the characterization and estimation of length-biased
weighted generalized uniform distribution. Rather and Subramanian (2019) also
discussed length-biased Sushila distribution with properties and Applications.
Shenbagaraja et al (2019) have discussed length-biased Garima distribution with real-
life data. Anthony & Elangovan, (2020) studied a new generalization of quasi-
Aradhana distribution using the length-biased technique and also the length-biased
Om distribution. Elangovan & Mohanasundari, (2019) have discussed the area-biased
Aradhana distribution and fitted it for lifetime data.

By transforming the Kpenadidum distribution - recently proposed by Nwikpe and
Cleopas (2022) as a parametric lifetime model for various engineering and medical
science applications - we have developed the Area-biased Kpenadidum distribution in
this study. The distribution consists of three components: an exponential distribution
with a parameter, a gamma distribution with shape parameter three and scale

parameter, and a gamma distribution with shape parameter four and scale parameter.
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This work proposes an Area-biased Kpenadidum distribution, which has been used to
determine whether the survival dataset is appropriate. The proposed distribution was
more significant and practical for lifetime data than Lindley and various other
distributions. The lifetime dataset considered in this paper was cancer data.

The probability density function (pdf) of the Kpenadidum distribution is given by
4

— (2x3+x2420)e7*; x>0,6>0 1
2(94+9+6)(x +x% 4 20)e X (D

fk(x;6) =

and the cumulative density function (CDF) of Kpenadidum distribution is given by

203x3 + (6%x% + 20x)(6 + 6)
2(6*+ 6 +6))

FK(x;9)=1—(1+ )e—“’X; x>00>0

2. AREA-BIASED KPENADIDUM DISTRIBUTION (ABKD)

A non-negative random variable X is with probability density function f(x) and
w(x) be the non-negative weight function, the pdf of the weighted random variable

x,, is given by

w().f(x)

Bwe) 7 @

fw(x) =
Where w(x) be a non-negative weight function and

E(W(x)) = fw(x)f(x)dx <

In this research paper, we have considered the Area-Biased version of the
Kpenadidum distribution known as Area-Biased Kpenadidum distribution (ABKD).
It should be noted that there can be different choices of weight function. Therefore at
w(x) = x2, the resulting distribution is called Area-Biased Kpenadidum distribution.

The probability density function of Area-Biased Kpenadidum distribution
(pdf) is given by

X f()

) = o5t x>0 3)
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Where

E(x?) =f x2f (x; 0)dx

<) 94
E 2y — 2 2 3 2 20 —Gxd
(x2) J;x—z(94+9+6)(x +x°+ 20)e x

94— [e9)
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(x*) 72(94_'_9_'_6)]:)36(95 + x%+ 20)e x

2(6* + 60 + 60)
E(x))=—m—— = 4
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On substituting equations (1) and (4) in equation (3), we get the required probability

density function of Area-Biased Kpenadidum distribution.

x: 9) ) o* (2x% + x? 4 26)0-% 0%(6* +6 +6)

. = — F S [,

falx Y20t re+e YT ¢ 2(6% + 66 + 60)
96
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The cumulative density function (cdf) of the Area-Biased Kpenadidium (ABKD)

distribution is obtained as
X
Ra0i0) = [ f100) dx
0

x 66

2_— 23 2 260 —9xd
¥ @ reo o0y BX X F20)eTdx

Fy(x; 6) = fo

Figure 1:Area-Biased Kpenadidum distribution
PDF for different theta values
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Figure 2:CDF for Area-Biased Kpenadidum distribution
with different theta values
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after simplification, we get the cumulative distribution function of Area-Biased
Kpenadidum (ABKD) as

y(6,0x) + 0y(5,0x) + 20y (3, 0x)
4(0* + 60 + 60)

Fo(x;0) = (6)

3. RELIABILITY ANALYSIS

In this section, we discuss the survival function, failure rate, reverse hazard rate,

and Mill’s Ratio of the Area-Biased Kpenadidum distribution (ABKD).

3.1 Survival Function
The probability that a case survives beyond a specific time is known as the reliability
function or survival function and is given by
S(x) =1-F,(x;08)
y(6,0x) + 8y (5,0x) + 20*y(3,0x)
4(6* + 60 + 60)

Sx)=1-

3.2 Hazard Function
The hazard function is also known as the hazard rate, instantaneous failure rate or

force of mortality and is given by

fa(x; 0)

"=

0°x2(2x3 + x% + 20)e 0%

h(x) = 4(0* + 66 + 60) — y(6,0x) + 0y(5,0x) + 26*y (3, 6x)
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3.3 Reverse Hazard Function and Mills Ratio

The reverse hazard function of Area-Biased Kpenadidum distribution is

_ fa(x; 6)
"0 = Ee)
h (o) = 0°x2(2x3 4+ x2 + 20)e 0%

y(6,60x) + 0y (5,6x) + 264y (3, 6x)
and the Mills ratio of the Area-Biased Kpenadidum distribution is

Mills Ratio =
h.(x)

y(6,0x) + 0y(5,0x) + 20*y(3,0x)

Mills Ratio =
1Hs Ratlo 06x2(2x3 + x% + 20)e 9%

Figure 3: Survival Function for Area-Biased Kp didum
distribution
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Figure 4: Hazard Function for Area-Biased Kpenadidum
distribution
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4. STATISTICAL PROPERTIES

4.1 Moments
Let X denote the random variable of Area-Biased Kpenadidum distribution with
parameter 6, then the " order moment E(x")of Area-Biased Kpenadidum

distribution (ABKD) can be obtained as
BGN) = = [ a7 £ 0) da
0

[} 96x2
EG) == | x"i——  _(2x®+x%2+20)e % d
(&7) = ke fox 1071601 60) % X Je ™ ax

0° ® .
™ — r+2 3 2 —-0x
E(x") —4(94+69+60)J0 X" (2x% + x% 4 20)e™ "  dx
96 o0
E(x") = 2 r+5 ,—0x
") 4(94+66+60)[ fo X e dx
+f x4 e‘exdx+29f x"+? e‘g"dxe_gx]
0 0
E(er) = 0° 2I(r+6) +6T(r+5)+20*T(r +3)
&) = @ T 60 1 60) gr+6
2I(r+6)+ 6T (r+5)+20*T(r + 3)
E(x") = p. = 7
@)= [ 074 (6% + 60 + 60) ™

Where I'(.) is the gamma function. Followed by substituting r =1, 2, 3, and 4 in
equation (7), we get the first four moments of ABKD.

oty = = [PRO) +6T(6) +26°T(4)
G =m= [ 614 (6% + 60 + 60)
. [3(6* + 106 + 120)
= [ 8(6% + 60 + 60)
E(x?) = il = 2I(8) + 6 I'(7) + 26T (5)
(x)—,uz—[ 624 (6* + 60 + 60) ]

, [12(6* + 156 + 210)
H2= 1792 (6% + 66 + 60)
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Therefore,

variance =

12(6* + 156 +210)]  [3(8* + 100 + 120)]°
02 (6* + 66 + 60) 8(6* + 66 + 60)

_3(6° + 2465 + 3608* + 6002 + 14400 + 7200)
o = 02 (0% + 60 + 60)?

The standard deviation (o), Coefficient of variation (C.V.) and index of dispersion

(r) can be obtained as

J3(0% + 2465 + 3606 + 6062 + 14406 + 7200)
0 (6% + 60 + 60)

Standard Deviation (o) =

2
o
Index of dispersion (r) = —
H1
3(0% + 2465 + 3600* + 6062 + 14400 + 7200)

Index of dispersion (r) = 30 (0% + 66 + 60)(6 + 100 + 120)

The Harmonic mean of the proposed distribution is obtained as

HM= EE] = Lm%.fA(x;H)dx

HM—fwl O (2x3 22 +26) eord
T xaer+ 66 +60) N T ¢

=—96 fwl.x2(2x3+x2+29) e %%dx
40"+ 60 +60) ), x
0 (6* + 36 + 12)
HM=
2(0* + 60 + 60)

4.2 Moment generating function and characteristic function
Let X have an ABK distribution, and then the MGF of X is obtained as

[oe]

My (t) = E(e™) = J e™ fu(x; 8)dx
0

Using Taylor’s Series,

[ee]

(tx)?
2!

My(t) = E(e™) = f

<1+tx+
0

+ "')fA(X; 6) dx
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LA
= Z—lf x7 fa(x; 0) dx
j=0]- 0

t)
-y

j=0

~ itf[ZF(j+6)+9F(j+5)+294F(j+3)
Ay

4 074 (6* + 60 + 60)
]:

1 >t , _ s
MX(t)=2(94+39+24)]ZO]_! =5 (2N +5) + 0 T( +4) +26°T( + 2))

Similarly, the characteristic function of ABK distribution can be obtained as
px(t) = My(it)
1 = (i)
t) = -
x() = 367+ 66 + 60) 4 ST
=

[2T(G+ 6) + BT +5) + 20*T(j + 3)]

5. ORDERED STATISTICS

LetX(l),X(z), ,X(n) be the order statistics of a random sample X5, X,, ..., X,, from

the continuous population with probability density function fy(x) and cumulative

density function with Fy(x) then the pdf of r' order statistics X, () can be written as

n 1 n-r .
fr:n(x) = m [F(X; 9)]r— [1 - F(x; 9) f(x, 9), x>0 (8)

Substituting the value of equations (5) and (6) in equation (8), we get the pdf of ™

order statistics X, for Area-Biased Kpenadidum distribution and is given by

n! 7(6,6x) + 0y (5,0x) + 204y (3,0x)] "
(r—l)!(n—r)![ 4(60* + 66 + 60) ]

<4 v(6,0x) + 0y (5,0x) + 20%y(3,0x)]""
4(6* + 60 + 60)

frn(x) =

6
x |x? v (2x3 4+ x?2 4 20)e~0*
"2(0* + 60 + 60)
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frn ()

_ nl = - m—1 [v(6,0x) + 0y(5,0x) + 20*y (3, 6x) -1

—m;(‘”’( j )[ 4(6" + 60 + 60)

x |x? 9—6 (2x3 4+ x? 4+ 20)e~ 9% 9
"2(0% + 60 + 60)

Therefore, the probability density function of 1% order statistics xy can be obtained

as

X =1\ [7(6,0x) + 0y (5, 0x) + 204y (3, 0x)
frn () = (n—l)!;(_l)]( j )[ 4(0* + 60 + 60) ]

6
X [x2 v (2x3 + x% 4+ 20)e 0%
"2(0* + 60 + 60)

And the probability density function of n' order statistics is

o - m — 1\ [v(6,0x) + 0y (5, 0x) + 20*y (3, 0x) s
fun) = 5, 1)!;(—@1 ("7 [ ]

4(6* + 60 + 60)

6
X xz.e— (2x% + x2 + 20)e 9%
4(6%* + 66 + 60)

6. LIKELIHOOD RATIO TEST

Let X;,X,,..,X,be a random sample from the Area-biased Kpenadidum
distribution. To test the hypothesis

Ho: f(x) = f(x; 6) against Hy: f(x) = fa(x; 0)
The following test statistics are used to test whether the random sample of size n

comes from the Kpenadidum distribution or an Area-Biased Kpenadidum distribution.

Ly ’l'fA(xi 0)

A= — =
LO Ai.zi. f(x, 9)
n [xz ____ e (2x3 +x? + 29)6_9"]
A= Ly 17117 "4(6*+ 60 + 60)
-7 = 4
Lo i=1 [2(94-?—94-6) (2x3 +x2 + 26)6‘9’“]
Al T _,[00e*+e+6)T"
~ L, L 1% |26 v 60 + 60)



JAMSI, 21 (2025), No. 1 45

Thus, we reject the null hypothesis if
0%(0* + 6 + 6) 1—[
2(60% + 660 + 60)

Equivalently we reject the null hypothesis when

n

A= nxiz > K*

i=1
Where

0%(6* +6+6)
K'=K|[———¢

2(6* + 66 + 60)

n

>0

Thus, for a large sample size of n, 2 logA is distributed as a chi-square distribution
with one degree of freedom and the p value is obtained from the chi-square
distribution.

Thus, we reject the null hypothesis, when the probability value is given by,

P(A* > a*) where a* = [, x;2 is the observed value of statistics A*

7. BONFERRONI AND LORENZ CURVE

The Bonferroni and Lorenz curve is used in economics to study income and
poverty and in other fields like reliability, medicine, demography, and actuarial

statistics. The Bonferroni and Lorenz curves are given by

1 4
B(p) = ,J x. f4(x; 8)dx and
p i, ), fa

1

@ = i Jq (x;0)
L x. fa(x; 0)dx
m1 Jo

1

where,
. [3(6* + 106 + 120) B
W= @i rea+60) | 4e=F @)
6 (6* + 66 + 60 4 96
B(p) = (4 ) X3 e (2x° + x?
p3 (6% + 106 + 120) J, * "2(6* + 66 + 60)
+ 20)e %dx
o7 4
B(p) = x3.(2x% + x% + 20)e " %%dx

p.12 (6* + 106 + 120) J,
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B(p) = 2y(7,6q) + 6y (6,0q) + 260*y(4,6q)
p)= 12p(6* + 106 + 120)

And Lorenz curve is

2y(7,6q) + 0y (6,0q) + 26*y(4,6q)
12(6* + 106 + 120)

L(p) =

8. STOCHASTIC ORDERING

Stochastic ordering is an important tool in finance and reliability theory to assess
the comparative performance of the models. Let X and Y be two random variables
with pdf, cdf, and reliability function

f(x;0),f(y;60),F(x;0),F(y;0),S(x) =1—=F(x;0) and S(y) =1—F(x;6)
Then,
e  Mean residual life order denoted by
X <mreo Y, If my(x) <my,(y),vx
e Hazard rate order denoted as

Sx(x)

XS0 TIPS, )

is decreasing if x =0

e  Stochastic order denoted as
X <50 Y, If Sx(x) <50 Sy(x), Vx

e Likelihood ratio order denoted as
fx(x;0)
fr(x;6)
Assume that X and Y are two independent random variables with pdf fx(x; 6) and
fro)Ife <A

fx(x;6)

fy(x:4)

X <iro V. If

A=

-0x
4(94+69+60) (2x3 +x? + 26)e )

) (2x3 +x2+ 21)6"1")

L
( "4(2* + 61+ 60) 6A+ 60

4 3 2
6° (/1 + 61+ 60)) <(2x +x? + 29)) o (-0

6(6* + 60 + 60) (223 + x2 + 22)
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Thus,
log(A) = log(8°(A* + 61 + 60)) — log(1°(8* + 66 + 60))
+log(2x3 + x%2 +20) —log(2x3 + x2 + 22) + (1 — O)x

Differentiating to x we get,

6log(A)=< 6x% + 2x )_( 6x% + 2x >+(A—9)

dx (2x3 + x2 + 26) (2x3 + x%2 +21)
dlog(A)
0ifA<@
o <0ifaA<
Thus,

X <iro Y, X <pro Y, X Smpro Y,and X <5o Y

9. ENTROPIES
An entropy can be considered as a measure of variability for absolutely continuous
random variables or a measure of variation or diversity of the possible values of a

discrete random variable, it can be used for risk assessment in various domains.

9.1 Renyi Entropy
The entropy of a random variable x measures the variation of the uncertainty. The

Renyi entropy is defined by

R, = ;logf(fA(x;H))y dx, y>0,y#1
a-» )

1 66 4
R,=—1 2~ 2x3+x2+20)e ) d
rTa—p 8 (x 2067 + 60 1 60) X Tx 20 ) x

0

1 g6 vy
R, = 1 2x3 + x%2 4+ 20)Yx?% . e 7% g
YT a-p Og[4(94+69+60)] j(x X7+ 20)x e x

0

Using a Binomial series of expansion,

1 6° 4
R, = 1
v Ta-p® [4(94 + 60+ 60)]

Y

LN ko TR+ ) +n 41
<> ey () [feL

k=0 n=0
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9.2 Tsallis Entropy

Boltzmann-Gibbs (B-G) statistical mechanics initiated by Tsallis has attracted a great
deal of attention. This generalization of (B-G) statistics was proposed firstly by
introducing the mathematical expression of Tsallis entropy (Tsallis, 1988) for a

continuous random variable which is defined as

1 [ee]
T, =—1[1—f(fA(x;9))ydx y>0,y#1
0

Y —

66 4
T,=—|1- 27 x4+ x2+20)e ) d
v, (x 207601 60) PX ¥ Je ) x

0

1 §76 ‘
T, = 1-— },f xV%.e X (2x3 + x? 4+ 20)" dx
y—1 (4(6* + 66 +60))" J

Again, using a Binomial series of expansion,

1 o7
T, = 1-
Yoy-1 (4(6% + 60 + 60))"

(o0}

. (TRu++n+1
< (e ()2 ( Gy )

Y
k=0 n=0

10. MAXIMUM LIKELIHOOD ESTIMATION AND FISHER’S INFORMATION
MATRIX

In this section, we discuss the maximum likelihood estimator of the parameter of
Area-Biased Kpenadidum distribution. The maximum likelihood method is one of the
most useful methods for estimating the different parameters of the distribution.

Let X4, X5, ..., X;, be the random sample of size n from the Area-biased Kpenadidum

distribution, then the likelihood function can be written as

L(x;0) = an(x; 9)

96
L(x;0) = l_[ 27 (2x}+x?+20)e
(x; 6) [xl 207 160 1 60) PXi Tx +20)e

i=



JAMSI, 21 (2025), No. 1 49

The log-likelihood function is
log L(x; 0) = 6nlog6
—nlog(4(0* + 66 + 60))

n
+2 Z log x;
i=1

n n
+ Z log(2x;® + x;2 +20) — 0 Z X (10)
i=1 i=1

The maximum likelihood estimate of 8 can be obtained by differentiating equation

(10) to 6 and must satisfy the normal equation.

dlogL _ 6n 1663 + 24 +z": 2 i o
26 0 "|20%+ 246 + 240 " . A+ +260) ¢ 1x"_
i= 1=

Because of the complicated form of the likelihood equation, it is difficult to solve the

system of non-linear equations. Whence, we have used R and Wolfram Mathematica
to estimate the required parameter of the proposed distribution. To get the confidence
interval, we used the asymptotic normality test. We have that if 4 = (8) denotes the
maximum likelihood estimates of A = (8), we state the result as follows

Vn(2-2) > NO,I7'(D)

Where I(1) is Fisher’s Information matrix i.e.,

@)=~ E <a logL>

262
Where
9%logL\ —6n  4(46°— 663 — 18062 + 9 Z”: 4
02 | 62 (6* + 60 + 60)2 £ (23 + % + 20)?
i=

Since 4 being unknown, we estimate I~ (1) by I '1(2) and this can be used to obtain

an asymptotic confidence interval for 8 and c.
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11. APPLICATION

In this section, we fit the real lifetime data set (Secondary data) to discuss the
goodness of fit of Area-Biased Kpenadidum distribution with an example related to
cancer data.

Dataset 1: The data represents the age (in years) of the 100 patients with lung cancer
as reported by Rashad Mammadov. (2024).

68, 58,44, 72,37, 50, 68, 48, 52, 40, 40, 53, 65, 69, 53, 32, 51, 31, 53, 73, 59, 67, 31,
50, 62,41, 51,73, 54,78, 56,71, 57,45, 44,76, 73, 32, 66, 36, 50, 38, 68, 47, 33, 54,
43,79, 38, 55,31,49, 57,76, 36,73, 37, 76, 64, 43, 46, 65, 79, 69, 33, 31, 35, 71, 33,
58,47, 55,73, 63,39, 65,43, 60, 77, 44, 37, 43, 52, 69, 50, 45, 74, 47, 76, 53, 55, 54,
74,70, 58, 44, 74, 30, 54, 36, 38

Dataset 2: The data representing the size of the Tumour (in mm) of 100 patients with
node-positive breast cancer, as reported by Royston and Altman (2013).

18, 20, 40, 25, 30, 52, 21, 20, 20, 30, 12, 30, 21, 25, 57, 25, 21, 27, 12, 45, 18, 18, 30,
30,25, 14, 21, 30, 23, 30, 55, 11, 40, 25, 15, 29, 15, 45, 40, 30, 60, 21, 20, 58, 30, 28,
25, 18, 40, 35, 30, 21, 45, 40, 20, 19, 52, 80, 40, 20, 80, 30, 33,16, 25, 39, 52, 50, 39,
42, 65, 28, 25,23, 32, 15, 40, 35, 25, 30, 22, 45, 20, 27, 29, 22, 24, 25, 23, 30, 50, 45,
7,8,18,16, 28,21, 15,20, 12

Dataset 3: The data representing the recurrence-free time from the treatment (in
months) of 206 patients with node-positive breast cancer, as reported by Royston and
Altman (2013).

60, 13, 53,6, 61, 28,10, 1, 19, 36, 14, 8, 24, 17, 15, 12, 57,43, 31, 12, 32, 18, 13, 23,
8, 67,45, 17, 38, 31, 22, 60, 33, 40, 14, 11, 16, 61, 58, 52, 15, 11, 2, 49, 27, 10, 56,
66, 67,24, 9, 6,48, 9, 26, 70, 39, 48, 36, 48, 18,47, 6, 17, 6, 15, 12, 38, 28, 15, 25,
18, 6, 10, 61, 65, 18, 39, 6, 12, 26, 12, 26, 11, 19, 15, 17, 17, 18, 24, 57,9, 67, 2, 1,
14, 67, 29, 44, 39, 24, 31, 36, 12, 54, 24, 21, 65, 24, 65, 21, 21, 24, 6, 40, 18, 58, 17,
48,8,15,12,7,20, 14,7, 36, 56, 65, 24,47, 32, 16, 18, 21, 58, 5, 25,47, 14, 57,2, 46,
8,26,16,54, 11,24, 14, 25,62, 39, 12,12, 66,78, 77, 46, 39, 12, 6, 45, 38,73, 20, 17,
48,78, 13,9, 55, 35, 8, 18, 39, 28, 17, 18, 38, 18, 67, 60, 36, 1, 74, 52, 17, 10, 22, 49,
21,19, 10, 4, 18, 6, 55, 27, 4, 81, 28, 21, 30, 39, 9, 73, 18, 30
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Table 1: The MLEs of the Area-Biased Kpenadidum distribution parameters and -
2log L, AIC and BIC, values for the given data sets.
Datasets Distributions ML Estimates S.E. -2logL AIC BIC AICC
®)
Dataset 1 Area Biased 0.1110 0.0045 | 851.086 853,086 | 835.701 853.126
Age of the Kepenadidum
patients in Kepenadidum 0.0739 0.0036 878.495 880.495 883.110 880.535
years Lindley 0.0364 00025 | 940292 | 942202 | 944907 | 942333
Aradhana 0.5464 0.0031 911.927 913.927 916.542 913.968
Akash 0.0555 0.0031 901.107 903.107 905.722 903.147
Area Biased 0.1995 0.0081 800.024 802,024 804.639 802.065
Kepenadidum
Dataset 2 Kepenadidum 0.1325 0.0064 838.814 840.814 843.477 840852
Tumor size in -
om Lindley 0.0647 0.0045 836.751 838.751 841.366 833.792
Aradhana 0.0968 0.0055 §28.898 830.898 833513 830938
Akash 0.0997 0.0057 $10.048 812.048 814.664 812.089
Area-Biased 0.2085 00060 | 1763308 | 1765308 | 1768581 | 1765329
Dataset 3 Kep didum
Recurrence- Kepenadidum 0.1316 0.0045 | 1816.011 | 1818.011 | 1821.334 | 1818.03
free Survival ol
time of the Lindley 0.0650 00031 | 1786673 | 1788.673 | 1792.011 | 1788.693
patients in Aradhana 0.0968 00038 | 1836.067 | 1838.067 18414 1838.087
months
Akash 0.0997 00039 | 1797.418 | 1799.418 | 1802751 | 1799.438

The best distribution corresponds to lower values of -2log L, AIC, AICC, and

BIC. It can be easily seen from the above Table 1 that the ABK distribution provides

a better fit as compared to the Kepenadidum, Lindley, and Shanker distributions for

all three datasets. And fitting the distribution curves for dataset 2, Figure 5, provides

a good illustration of the optimal distribution.

Density

0.04

0.03

0.02

0.01

0.00

Figure 5: Fitted Distributions to Tumor Size (mm)

dABKD
dKpenadidum
dLindley
dAradhana
dAkash

Observed Values
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1.

CONCLUSION

In this study, we explored the area-based continuous distribution and discussed

some of the model's structural characteristics. This distribution is a good option for

modeling lifespan data, particularly when well-liked substitutes like the Kpenadidum,

Lindley, and Shanker distributions can't adequately capture the observed events. The

proposed generalized model exhibits greater flexibility and better fitting performance

when compared to competing distributions. We are confident that this model, which

provides a powerful and flexible tool for statistical analysis in various situations, will

find widespread use in many fields that affect people's lives.
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