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Introduction

A number of authors have in recent time introduced several compound distributions, has
been studied by many researchers. In (2019) Ibrahim [7]. Presented a new model which is named
Frechet lengthy distribution and he introduce it is properties. (Jamal, et al. 2019) [8]. Intrudes a new
family of distribution which is named the Burr-X family with som continuous distribution the origin
probability of G, they describe the corresponding Burr- X created ( BXG) distribution with one
added non negative parameters. In (2019) Mohammad [5]. Present two ways to generate
probability distribution by composition some generalized distributions, which are generalized
Gamma distribution, exponentiated weibull distribution generalized inverse weibull distribution,
and generalized Gompertz distribution. In(2020) Hassan et al [6] introduced [0,1] truncated
Lomax-G family of distributions based on the arguments of Abid and Abdulrazak (2017) [2,3].
Statistical properties like; moments, moment generating function. In (2021) [4] Abid and Jani
intrudes certain som properties, the reliability stress strength, Shannon entropy for the generalized
Inverse Weibull accidental variable. In (2021) Kadhim [9] discussed twice as truncated Inverted
Gamma distribution (DTIGD). Also he derived the distributions of extreme order statistics from
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DTIGD.

The log-logistic L-L distribution,( Shomrani et al,. 2016)[10] and (Warsono et al,.
2014)[11] if x is a random variable having L-L distribution, the presence of a shape parameter
u > 0, positive scale parameter o > 0, denoted by X~LL(u, o). The pdf of the L-L distribution is
of the form:

oy R x\ M\ 2

fluo)- = (;) (;) (1 + (E) ) (1)
u>0, g >0, x=0

And the CDF of L-L model with two parameters takes the form:

1
Fx;u,0)p-1 = —=x
1+(3) )

u>0, g >0, x=0

Truncated [ 0,1] L-Q Distributions
We will generated new continuous type, based on time period truncated [0,1] cdf L-Q, called [0,1]

truncated L-Q ([ 0,1] TL-QD), has been discussed.
Let Q(x)and q(x) any continuous pdf of random variable x. Assume that L(.) and I(.), the Pdf
and Cdf respectively on interval [0, ). he suggested generic cdf syntax for this class depends on
syntax L with Q is(Boshi,. 2019)™!, (Abid. et al,.2022)[1] .

L[Q(x)] — L[0]

Now, by letting that L(0)=0 Then cdf (3) can be express by,
L
F(X)r,_ = % 4
And its associated pdf, f(x) ;—x [F(x)] will be,
l
fO)rp-q = % (5)

[0,1] Truncated Log Logistic- Q Distribution

Here we present a new born family of [0,1] truncated Log logistic (LL) distribution.

Assume that L( . ) and [(.) that Referred in (4) and (5), are cdf and pdf of distribution (L-L),
remember that (1) and (2) with non-negative parameters (u = 0,0 > 0).that is mean L(0)= 0 So,
(Abid. et al, 2022)[1]

()] = —5=r . L[] =—=
HOM! = g =20
(1))
And [[Q(x)] = ~¥—~—2+—
(1+(22))

Then according to (4) and (5), the cdf and pdf associated with a new family of distribution which is
called the function of truncated [0,1] Log logistic- Q ([0,1] TLL- QD) which given by,

1+ (1)_#
1+ ( (x))

F(x)TLL—Q = g > 0, u > O,x > 0 (6)

and,
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1+ )Y (M) o
(1+(22))

_ (14—<%>_#>( —)(ex ))“:l<14—<Q( )> > q(x)

by using some Equations, (Boshi,. 2019)[5],

(a+w)™ = zcl—n —n—iyi

-1 2k+1
ln(x)_zzgx+1;2k+1 , x>0

o (-1,
U

f(x)TLL_Q = O'>0, ‘u>0,x20

i-1
ln(u)—z( DECIE)) ; O<u<?2

, i+1
1=0

In(1—u) =—Z—; lul < 1

(—lnuw)* = Zz(

k,l=0 j=
Where pj, =1 for] >0 and

k
—-1m +1) —k

)]+k+l
—ackcratk l
Cj Cl pjru

Djk-m fork=1,2,..

(1—u)—b—zll,r(b(;r)l) Llul<1,b>0

(a+b)n ch n— kbk ch kbn k

According to (8), f(x) .- Will be,

Frui-q = (1 ' (%)”) (50) (@)™ ) ¢ (@)ﬂ 4@

i1=0
-(1+0)) ) 4 @ e e

Truncated [0,1] Log Logistic- Log Logistic family

()

(8)

9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Assume that Q(x) and q(x) , are Log logistic pdf with non-negative parameters A and g3,
then cdf and pdf are given by ,( Shomrani et al,. 2016)[10] and (Warsono et al,. 2014)[11]
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1
Qlx; 4,B) = —1 . %)_,1

e 10 = () (1)) a9

Now, Based on (6), the cdf of our distribution is called Truncated [0,1] Log logistic- Log
logistic (denoted by [0,1] TLL-LL D) given by the following formula,

O
() e

+ | I

\o(1+))

The pdf [0,1] TLL-LL distribution can be obtained, according to (6) as,
( et )
N\, u 1 \
(1 * (E) ) (ﬁ) (x)‘l/
fO) L1 =1 ﬂ -2 ¢ (20)

< 2 / / 3 ()
- Vl‘( ) (”" <<>>)
m=@493“”

According to (8) I/; will be,

L x\ciA

Vl = Z Ci (u-1) (E)
=0

_ Z Ci—(u—l) (B)Ax—iA
i=0

_ Z D (g)iAx—iA
i=0

17)

F (x)TLL—LL =

2o
\

\

N

Vo=(1+07*# j%)_l//

According to (8) V, will be,
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Vo= ) Glo "“”/ ’
SO

[o] _i —ku

=Y cosn(14(3)”)
k=0 ﬁ

Also by using (1.24) V7, will be,

v, = ch 5 kuz TR (B)SAx s

Substltute V;and (Vz) in (20),by the expan5|on formula for the pdf of f(x)r.,—.. given by,
( 1 )
- il -(u-1) A, —id
(1 + (O’) > o z Ci (ﬁ)l xL
i=0

fCO)riL-1L = Cplo™ Cs_kﬂ(ﬁ)slx—s,l
25

y) A-1 AN
D6 (- 6))
L AE (4G J
The Reliability function, R(x) = 1 — F(x), of [0,1]TLL-LL distribution it can be obtained as,
1\ 7# N\
<1+(—) ><1+<1+<—) > > (22)
o B
The function for the hazard rate, H(x) = f(x) ,0f [0,1]TLL-LL D, are given the following,
1\ o = _
((1 + (E) )(%) i=0 Ci (“ D (p)itx-it |

Sito G2 ™k B2y € (B) 1
AT (=Y (23)
(7)) <1 +(5) )
1\ ¥ ) o
<1+(E) )<1+<1+(F> ) ) ]
properties of the [0,1] TLL-LL distribution respectively given as

Furthermore, the most essential statistical properties of [0,1] TLL-LL D are given
following,

i- The r-" moment of [0,1] TLL-D, it can be obtained from [* x" f ()71 dx. According
to (21), can be obtained as follows,

(+()) (£ o0 gytas
i=0

E(X ) rrr-11 =f x" 3 E Clzzg—k# E Cs—k#(ﬁ)sax—sa \ dox
0
k=0 s=0

(B (1))

'

(21)

R(X)rpp—r, =1—

) rpr-rL =
1 —
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(0 )y

i=0

E(X")rrp-11 = 1 Z Ci 2ok Z C;k#ﬁ(HSM g (24)
s=0

[ G (1)) =

Now, let I = fooo X" (o) gy dx

since it's,
CEHE (1 G)) -

s 1 1
Let y = (%) ,we find x = y28 With dx = gyi_ldy

[oe]

J:Ox fO)rpp-pdx = J;

It means that if boundary of x = 0 then boundary of y = 0 and for x = co then y = co. We have the

result as:
1

[ xremnax=p [ G

By using Beta function, we get,

me f)ri-1, = BB (/1/1:,/1/1;1)

By similar Processes in (4.47) then we have the follows:

(25)

me [ i1 =B B(’lllL2 ATZ>
J'°°x [ i1 =B 3(1%3,)%3)
0

And f x* f(X) i1 = B*B (M /11_4)

Consequently by mathematical inductor we get (1) as follows:

I= f X" F (o) pyyyy, dx
0
_ pr-sig A+r—>0+s)A A—r—(+s)A
A ’ A
Substitute (1) in (4.46),then the E(x")y.;_;. can be obtained as,

(H(g)‘“)(;_ﬂ)ic;m_n

i=0

E(X")rpp-1n = A Z Cr2gkn z ;g \
r—(i+s)Ag /1+T'—(i+s)/1 A—r—(+5s)A
B n , p
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E(X")rrp—11 =

(46 )y

[oe]

Z Co2o ke Z o
s=0

k=0 =
oAt —=(+s)A A—r—(i+s)A
(M1 =1

~~

(26)

Depending on the particular E(X")r.—1; (v = 1,2,3,4) , some of our distribution such as the Mean,
Variance, Coefficient of skewness and coefficient of kurtosis can be given as,

EQ) rLr-11 = A

E(X®)rpp-p1 = 3

E(®) rpp-rs = 3

E(x4)TLL—LL =

BB</1+1—(1+S)/1 /1—1—(i+s)/1>
J

AT e
_ —k
Zcz ku;(:s#

~~

A

(140 ) e
S e

2p /1+2—(l+s)l A 2—(l+s)/1
(25 )

(@) ZC‘“‘ '

[ee)

Z ;2 —kuz o

BSB</1+3—(1+5)/1 /1—3—(i+s)/1)

~~

~~

A ’ A

(1+6) ) (2>,

i=

(o) o]

Z CI:Z O-_k#
k=0 s=0

+p A+4—(+s)A A—4—(i+5s)A
e e B

C__(H_l)

4

~~

)
0
-k
(R

ii- The characteristic function of the TLL-LL D can be can be given as,

o= 310

EX")r1L-11

Therefor the characteristic function of the TLL-LL distribution is given by,

Ox (711 =

Z(i:!)r (1 + (l)_”) (%)icf(ﬂ_l)

=0

Z Co2oke Z o
s=0

. /1+r—(1+s)/1 A—r—(>{+s)A
'BB( A ’ A )
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iii- The function of Shannon entropy for the TLL-LL D can be get by the following formula

—J- In(f () rpr—r)f () rrr-1r dx
0
By applying the natural logarithm of the pdf in (7) and according (17) and (18), we get.

-u
(+0)) e
m(f () rpp-1) = In Q(x)

ln( (—) ) + ln( ) +(u— 1)ln(Q(x))l

In(f () rpr—-p) J

(28)
—2In < <Q( )) >+1nq(x) J
Let, I = ln(Q(x)), = —2ln( ( (x)) ), 111 = In(q(x))
I=m(Q(x))
= ln< ! )
- )
X
1+(7)
-\ 7
=In <1 + (E) )
-1
=—zn<1+(g) )
According to (11) will be,
i1
- (())
! _; i+1
_ —A(i-1)
=0 (3)
- Z i+1
i DM e
i+1
i=0 u
=omn(1+(22))
According to (11) will be,
_ N D @\
n=-2 =0(t+1)< )
_ N D O e
=2 LE+D (E) (e®) (29)
Now
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_ (1 . (%)_A>—u(t—1)

According to (8) will be,

a3 )
k=0

_ Z CHED gidy K (30)
k=0
Substitute (29) in (30), 1 will be,

11 ={—ZZ%<G> ch K1) gy _ka}

And,

111 = In(q(x))

(6 (6))
[ /1+(/1—1)ln(x) )
e _mn@_m(u )| 2

According (9) we obtain,
- (x—1)25+1

ln(x) = 2 ZS=0 (x+1)25+1

u(t-1)

According to (15) and (8) we get,

o 2s5+1

ln(x) = ZZ z CZS+1( 1)(25+1) Jyd z C—(25+1) n (32)

s=0 j=0

We continues to simplify Il by using (13) we get,

N ®» = (_1)m+w+l N\
—2In <1+ (E> >= 2 Z o 1cmc’"+1pwm(1+ <ga>)

m,l=0 w=0

According to (15) will be,

[ee)

® (_1)m+w+l
2 ) Y e GG

—2in (1 + <5)1> ={ miEow=e (33)
S |
k Z o )
Substitute (23)and (33) in (31) we get,

oo 25+1

Il = ZC (2s+1) n —(A=1D)In() +2 Z Z( 1)m+w+l

m,l=0w=0

Cm 1Cmcm+1pwm Z cp B}Lp

Substitute (I ), (I1 ) and (I111) in (28) we Qet,
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i+1
i=0
o (-1t He=n w(t=1) pki~kA
—2 £i(t+1) (0) Z Ci g
_)' oo ZS+1
In(f () rrp-1) = 3 +in ( E) +(A-1)2 Z Z (3t (=1)@s+D=iyJ
s=0 j=0

p=
The function of Shannon entropy of the TLL-LL D given by:

SHyp—p =

In (1 + <%>_u) + ln(%) —(u—-1)— ) M,{—w—n

+Zc @*Hxn (2= 1) In(B) + 2 Z Z( me“

m,l=0 w=0

m—-1rmem+1
e Pmec,,lW

“ i+1

In (1 + (%)‘”) I ( : ) (u—1)— Lﬁ)ml)x —A(zi-1)

t—1 —
zcku( )'Bkl kA

0 25+1

u(t-1)

- foo< +in ( ;—;) +(A1-1)2 Z Z C]2,5+1 (=1)@s+D=y FC)r1LwL
0

s=0 j=0

. o S _1 m+w+l
+Z G, xm — (A= 1) In(B) + 2 Z %
n=0

m,l=0 w=0

m-1rmem+1
g +Pwm2cpﬁlp

So the function of Shannon entropy for TLL-LL D (7) we get,

SHyp—1p = 9

—lIn (1 + (1)_H> - ln( s ) +@-1)+ Lﬂ)’ml)] _A(i_l)f(x)TLL—Lde
r 0

Z(l)t()

u(t-1)

z C,:y(t—l) 'gklj x_klf(x)TLL—LL dx
0

oo 2s+1
—“In{Z)]-@A-12 C,2'5+1 (—1)(25+1)_jf X f () pp -1, dx
(5)--m2 2 o
* 2 o »®» X (_1)m+w+l
A | # i + =D inGp) 2 PN

l
1 [oe]
CRICET Rum - Co | P FCmus-vad
0
p=0
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(1)) (B m e T I
:0%(0)”“ DZC:J‘“ UBEGT
SHrpp-11 = ~in ( %) —@-12 i zsil G (—D)EVIE) (
5=0 j=0
(25+1) p (i _ 3 (—1)mtwt
;c EG™) + (1 — 1) In(8) 2;0;7
in 1cmcm+1pwm;cp 7 EC) |

Where,
E(X~2D), E(X7*),E(X)), E(X™)andE(X*?) asin (26) with (r = —A(i — 1), —kA,j,n, Ap).

Iv- The function of Stress Strength , spouse that X and Y be the independent random
variables of Stress Strength respectively with [0,1] TLL-LLD with different Parameters,
then the function of Stress -Strength can give by,

SSTLL-1L = fooo fx ) rr-1 By (x)dx

1\ M
Py = —— ) _
1+ 1 (34)
01 (1 + (%>_Al)
) (e (e G))
! 1
by using (8) can be rewritten as,
Fy(x) =1+ (%)_ulic—lcﬁkul <1 N (;;1>—/11)k#1
According (15) Fy(x) will be,
o ks
Fy(x) =1 -I—( ) kzzoc 10.1 Z”: Ckﬂl (ﬁl> kuidy
Il + (Gll) kzo C;:lalkﬁ‘l &
3 : (35)

Z Ckulﬁ kpidq x—kuady J
So |t is based on (35), the stress strength of the [0, 1] TLL-LL distribution can be get as,

[ oG ) Z Giloy
SSrLL-11 = 4 Ky ¥
LZO Cf,{“ﬁlkulh JO x~krara f(x)TLL—LdeJ
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[+ p e |

kpg

k _
Z Cria gy Hafs B (ki)
m=0

Where,
E(X—kﬂl/h) as in (26) with (r = —kpy1,).

Empirical study
We simulate a data of random variable from [0,1] TLL-LL for different sample sizes (10,
50, 100) and different parameter values, can be simulated by solving numerically the above
nonlinear equations and the MSE,s are calculated a for parameters estimations .By using R program
codes, we obtained the results.
Empirical MSE for the parameters estimation of [0,1]TLL-LL.
Table (1): The empirical MSE values of the parameter estimates of the [0,1] TLL-LL

DEHEUE PR Sample size Empirical MSE
value
5 B n 5 5 i
10 0.001241 0.000823 0.001416
0.4 50 0.001232 0.000643 0.001387
0.4 100 0.001201 0.000365 0.001275
10 0.001573 0.001253 0.016533
1.3 50 0.001492 0.001178 0.001582
0.4 100 0.001322 0.000432 0.001453
10 0.001552 0.001147 0.017864
0.4 50 0.001474 0.001056 0.007342
13 100 0.001412 0.000873 0.005439
10 0.001725 0.001003 0.001543
1.3 50 0.001432 0.000654 0.001439
100 0.001238 0.000482 0.001342
10 0.001854 0.001732 0.003279
0.4 50 0.001763 0.001538 0.002992
0.4 100 0.001661 0.000893 0.001729
10 0.001834 0.001521 0.003752
1.3 50 0.001752 0.001451 0.002724
13 100 0.001619 0.001167 0.002238
10 0.001715 0.001626 0.002983
0.4 50 0.001639 0.001471 0.001875
13 100 0.001593 0.001168 0.001762
10 0.001743 0.001583 0.001634
1.3 50 0.001694 0.001395 0.001592
100 0.001489 0.001184 0.001501

In this table you can see:
i- We notice that the lowest MSE for all sample size when the estimated parameters were
small (6 =0.4, p=0.4, L =0.4)
ii- MSE decreases with increasing sample size for all cases. This result is consistent with
statistical theory.
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Conclusion

We created a new family of distributions with random variable of continues type, named
truncated [0,1] LL-LLD, which is based on a beta distribution formula by substitution the [0,1]
truncated distributions in the beta- G family. The our proposed family distribution is, truncated
[0,1] Log Logistic- Log Logistic distribution.

We provided the formula's characteristic function, the function of the '  moment, the
function of reliability , the function of hazard rate, the function of Shannon entropy and stress
strength.
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