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Abstract: In this paper, we derive the new special distribution is Weibull
Lindley Burr XlI distribution (WLBD) . Several properties are included, PDF,
CDF, moment generating function, hazard rate, reversed hazard function, odd
function, quantile function, order statistics and moments are proved of the
WLBD . An estimation procedure by the method of maximum likelihood, fisher
matrix and a simulation are studied of WLBD. Two real data applications are
introduced to prove that the our model fits better than of Burr and Lindley
distributions. Finally, we give graph of PDF, CDF, mean squared error and bias

at different values of parameters..

1 INTRODACTION

The fundamental reason for parametric statistical modeling is to identify the most
appropriate model that adequately describes a data set obtained from experiment,
observational studies, surveys, and so on. Most of these modeling techniques are
based on finding the most suitable probability distribution that explains the

underlying structure of the given data set. However, there is no single probability
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distribution that is suitable for different data sets. Thus, this has triggered the need
to extend the existing classical distributions or develop new ones. Barrage of
methods for defining new families of distributions have been proposed in literature
for extending or generalizing the existing classical distributions in recent time. The
Weibull distribution is a very popular model and it has been extensively used over
the past decades for modeling data in reliability, engineering and biological studies.
It is generally adequate for modeling monotone hazard rates. The new compound
class of log—logistic Weibull Poisson distribution is introduced by [8]. A new family of
distributions is presented by [13], which is called the generalized Burr-G (GBG)
family of distributions. In this case, some mathematical properties of this family are
proved. Odd Burr-G Poisson family is considered in [14]. Odd generalized
exponential family is introduced by [15]. Odd Frechet general family is discussed in
[16]. Some of these methods include Weibull general familiy is studied in [17]. Odd
Lindley general family is obtained by [10]. Topp Leone odd log logistic general
family [9]. Odd Frechet general family [16], odd gamma general family [7], alpha
power transformed family [1], based on W-G family, some particular distributions
have been studied by [3]. A new family from Burr XII distribution is called T-Burr
family is presented in [12]. In this family is considered the quantile functions of three
well-known distributions, namely, Lomax, logistic and Weibull. Weibull inverse
Lomax (WIL) is presented and studied by [4]. In this side, some structural properties
are derived and estimation of the model parameters is performed based on Type Il
censored sample. Transmuted geometric general family is discussed in [5]. A new
class of continuous distributions is called the Kumaraswamy transmuted-G family is
introduced by [4]. In this family, some mathematical properties are proved. The new
distributions is proposed capable of modeling medical data with unimodal failure rate
function [11]. The alpha power exponential (APE) and alpha power transformed
Weibull (APTW) distributions are introduced in [19]. A new family of univariate
distributions generated from the Weibull random variable is proposed in [20], which
is called a new Weibull-X family of distributions. In this approach, general

expressions for some statistical properties are discussed. These methods are
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developed with the motivation of defining new models with different kinds of failure
rates (monotonio and non monotonic), constructing heavy tailed distributions for
modeling different kinds of data sets, developing distributions with symmetric, right
skewed, left skewed, reversed J shape, and consistently providing a reasonable
parametric fit to given data sets. The Weibull Lindley distribution is presented by
Asgharzadeh [6], he study the compounding approach between Weibull and Lindley
distributions to give a new distribution is called Weibull Lindley (WL) distribution.
[18] Nabeel J. Hassan , Hazim Ghdhaib Kalt, Habeeb A. Aal-Rkhais , Ayed E.
Hashoosh , are presented new family from probability distributions by using arbitrary
distribution fun is called general weibull lindley distributions. In this paper, we drive
a new distribution is called Weibull Lindley Burr distribution (WLBD) by using special
cumulative distribution function (CDF) of any random variable. In this approach, we
derive density probability function (PDF) and cumulative distribution function (CDF)
of the WLBD. We prove Several properties PDF, CDF, moment generating function,
hazard rate, reversed hazard function, odd function, quantile function, order
statistics, Lorenz curve, k-moments and variances. An estimation procedure by the
method of maximum likelihood, fisher matrix and a simulation study to assess its
performance are given. In this case, we solve the maximum likelihood equations by
using numerical method, also, the mean squared error (MSE) and biases are
calculated numerically and graph it. We show that WLBD is better than of Burr and
Lindley distributions based on data set 1 and data set 2. This paper is unfolded as
follows. In Section 2, we provides special distribution is WLBD obtained by the
Weibull Lindley general family (WLG), also some general mathematical properties
of the WLBD are discussed in this section. In Section 3, the estimation by the
method of maximum likelihood and simulation procedures for WLBD are derived. In
section 4, we present application on real data sets to show that WLBD is good fit.
The plot of CDF, PDF, bias and mean square error of both distributions is put in
appendix. Finally, we give the conclusion.

The pdf of Weibull Lindley distribution WLD [6] is given as
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Apx+ BA+ ) + 470 —x) | exp ([ + glx)

Flx,g,4) =" —

fGB.2) = T Q)

And the cdf of WLD is
[V + 4+ Ax] exp(—114 + 8l x)
A+

(v)

The cdf and pdf of general WLD [18 ] can be calculated as

Gix) AREE BA+ 250 + ¢ —[A+8]t
H::LL-:,':I]=J‘ l - AC ]‘1+\{ ]Jg dt
I ¥ &ix) (X {";":]
= —[E{A;—;];‘_ 4 ]f g—[41+|5':fn1t + A—if::l] tg—[.-1+|5':fn1t
We find first integral as
(X7 —h
f exp(=0 + F)0) dt =1— lexp(—(1 + B)6(x)) =] (£)

Now we find another integral as

Gx) -G
f texp(—(1 + git) dt = )

=t p exp(—(4 + B)G(x))

\ =)

—m[ﬂp{—{ﬂ +E)G(x)) =]

Butting equation (4) and equation (5) in equation (3), we obtain as

YA+ AGx)

Hmw,{.ﬂ="'—( D

]exp{—u +R6) ™)

And the pdf of general WLD is

ABGE) + A+ )+ (Y +6(x))
g

hey (x) = P

Wep(—+p6E)) ()

2 THE WEIBULL LINDLEY BURR XII DISTRIBUTION (WLBD)
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In this section, we present new special distribution is called Weibull Lindley
Burr distribution WLBD (ngck). We prove mathematical properties of WLBD,
which is including: PDF, CDF, hazard function, reserved hazard function, odd
function, quantile function, moment generating function (MGF), k—moments, Lorenz
curve, mean and variance. The Burr Xl| distribution is defined as

c—"1

Fleie k) =

ﬁ'kwc.k.x?} *, {]

and corresponding cumulative distribution function

Flxic, k) =Y —( £ x°)°F (%)
By putting equation (9) in equation (6), we get

A+ +40 -0 + 27975

Hygp(x) =1 = ( ]Exp{—{?'--l- B — (0 +x979))

e
Then
(YO 4+ 1) - 40 +x°)7F K
Huaap (%) = *—( T ]exp(—{ﬂ +)ep(@+p0 +x97%) ()

Equation (10) represent CDF of Weibull Lindley Burr distribution.
The plot of cdf of WLBD is
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Figure 1: Graph of cdf of WLBD , when g = k = 3 and ¢ = 4 with different values

The PDF of WLBD can be found as

D =0+ 2 ]+ 0 + )+ 270 =0 #5775 ckx
hwizn = [ 140 ]{,I +xf]k+'mp{_{'1

+ fhexp (A + PO + x°)°F) (")

The plot of pdf of WLBD is
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Figure 2: Graph pdf of WLBD when g =0.1.k = 1 and ¢ = 4 at different values of A.
2.1 The Mathematical Properties of WLBD

2.1.1 Survival function
({‘r: +Y) -0 4 x°)F
S5(x) =

G ]gxp{—{ﬂ + pexp((d + YO + x5)7F) ")
2.1.2 hazard rate

The hazard function of WLBD can be calculated as

260 = B0 — O+ 2 1+ G+ ) + 27 (7 = (0 + 27 F ) ekx
B ((rT+) =20 +x50F)(r 4 xo)es

"

2.1.3 0Odd Function

The odd function of WLBD is considered

- ({*r: + \h_f{\\]-l—xrj-u] exp(—( + fexp(( + B0 + x9)F)

({*r: + ‘-?u_fi"-]+xf]‘kj E.r,‘.?':—{l +_.l_’1‘]]g.rp{':ﬂ +_3]':~' +xr]—k}

0x) =
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After calculations, the odd function is

G+ Vexp (A + exp (04 + B0 + x)7F)
olx) = 01020 1295 - (1 €)

2.1.4 Moment Generating Function

The moment generating function of WLBD can be derived as
Mix)= E'{:xp(xt]]
:[ exp(xt )y zp 4%

= r Exp{xﬂ”"; + %{ u ;r 2), (B 4+ 2) £8) =18 + D0 — 2 exp(( + B — x°)F)dx
ckexp(—( + 8) e

=T[ e (3t) g (08 420 4 8) =28 + D0 = ) Hlewp(U + )0 - x)¥)an

by transformation p = x*

By transformations p = x* we get
kexp'[ A+p)r=
o+ ) r;* +p
+p)7*)dp

Méx) = S (B + 0 +8) -6 + D0 +pew (G + O

By transformations y = (» + p)-* we obtain

—0+8) [ '
Mx) = %J‘ exp (t (v k- \] )[(‘w{ﬂ + ) +B) —AB + Dylexp(( + By)dy

By transformations z == we obtain

MG = “w{a f“]r £ f Z T 2t (08 4 ) + ) -6 +A]z'k]; v Jf] 2
then
kexp(-CL+B)) - O A+ S
Mx) = TZ J_DZ - [{ Mg+ +p)B (—k{ + n].E-I- ]
A i ] Yo
g+ 0B(—kC +m i) )

2.1.5 The r-moment

The r-moment can be found as
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m" = E(x")
= J‘ " hy gpdx

= kxt" B B
—[ _chx ep(—1-) IO + 4) + 8) — A8 + D0 — x5 Fexp (4 + B0 — x°)%)dx

o Q@0 xR

k (A +p) KT iy
- W{E“ }f T 0968 + D4 8) =26 + DO ~x)Hew (G + PO - ) Hax
By transformations p = x* we get

—(A+p E . ,
= {.1 iy }I, o + 016 + 0 +8) =3B + 00 + 2 Flexp(G + B0 + ) )
By transformations y = (» + p)-* we obtain
(A+p :

m _%J ;. n—*~] (28 + ) + 8) — 1B + Dylexp(( + By)dy

By transformations =z =y~ we obtain

kexp(— L r N g
_ferp(-G +2) H”}J‘ 270 = z)e (B + ) + B) — A8 +.12lz-'-']z 4 :.'m 2" dz

A+
then
m’ = kgxpé_i;rﬂ]}z u ::'E]ﬂ [{"?.{_E‘ +4) +_3]B(—kr;~ - n].£+ -]
— g +.1]E‘(—k{"+n].£+")] (')

Putting r=1, then the mean of WLBD

¥

Ewap () = cexp(~(1 Hﬂ}z u :.ﬂ] ' [(‘f:—_{ﬁ‘ + 1) +_E]B({—k(‘ +n))k + L-+ *)

+1)

— B +A]E‘(—k{"+n]".%+"]] (")

Putting r=2, then we the second moment is

Eyisp (x7) = kﬂx}?{a—iﬂ\-]l-ﬁ]} Z “ :,E] . [':"?.':_3 + 1) +5)B (—k{" + n].% + \J
¥

- +A]E(—k{‘r +n)—+ *)]

Then the variance is

Vivezp (x) = Eynap {xr} - {EI.L'LBD {_r]] !
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o kem(-(A+p) c@A+prr S T L
Wyrsp(x) = ) Z . [(T;.i;?+;l,u+;?;5(—n-¢ +ak+ o+ §]—Atﬁ+AJB(—n-¢T+;-:;.E+ ]
kexp(—(1+ £))

FERT

= r i 3 . ) . '
Z “ :!'EJ li"\‘}.i'ﬁ +4)+ 58 (—r'\'i" + ;'::I.E + "] - ME+A)B (—r'\'i"T + ?::I.E + ‘]]l ()

2.1.6 Lorenz curve

Lorenz curve WLBD for a positive random variable X is defined as

[ xhiyap (x)d(x)
[7 xhysp (x)d(x)
Now we find the numerator is

L(Hyy5p(x)) =

a == k c—" _ ) )
[ +f§{+i}f?}[{v:—_{ﬁ £2) 48 =28 + DO -2 Flexp(Q + B0 - x)F)dx

_ckexp(—(l+ B) f& a0 Sk -k
R f o e e+ 8) =B + D0 -2 ep(G +£) 0 - x))dx

For the denominator can be found as

Let p = x® then we get

= k _ at y %II.'I i .
[ xhyyap ()(x) = ~ Expé F;'ﬁ]}f P — (8 + 20+ 8) =28 + D0 +p) Flexp(( + 80 +p)7F)
¥

. O#p)F

X-pe di
~pe dp

- kexp(—(A +.3]}J‘“u p

R O [(HE+ 2 +B) =3B+ 20 + p) exp (G + R0 +p) ) dp

By transformations y = (» + p)* one can obtain

[ s (0() = W [ =) 10+ +8 -2 + DylelG + Oy)ay

By transformations = =y~ we obtain

YAY



Yo¥ ) il ¢ s ¢ @eikllg Gl 2l s ] Al ¢ e il g

= e _EEPQAH) 1 s e N @A)
Jr, xh“"wﬂu'ldu'l:T":'J:,+E.Iz k i —Z,|E[|:Tr'|T+E.-I_"“|:.£+"L|Z k]ZTz nk

then

ES k _ == n 1 ) .
j xhyzp (%)d(x) = wéiﬂ\?ﬂ]}z u::ﬂ] [{‘r:f.{_& +A]+ﬁ]f ZTROHM=Y Y — zyedz

Lyv4gt)
n=:

—n,I z'*"*“"'(\-z]Fdz]
[v4gel

After some simplifications, then the denominator is

=

[ han @ = 2GR ) el [{nm 2+ PBoar (kO +m2 )

—MB + 1B, +E.( k{"+nj ]
where &.(z. ) iS incomplete beta functlon.
B, (a ) =j 220 —x)Fdx

Then the Lorenz is

B+GA+ M+ (ag+27)
6" (n+ M7 8 (n+ 1)

sr GBS (T )

n! L

L{Hya(x)) =

s, GO 1(D)

AB+BA+N)+TA AR+ ]
6" (" + )] 6%(n + Y)°

I M—:!ﬂli"i‘}.i'ﬁ + 4+ ﬁjlﬂ,._,_cs,(—r";("‘ + r:j.é + "] —A(g +A:|E,.+E:,(—A'|;"i‘ + r:j.é + "]J
L= } [ [ -. \ A ':.1:':'
o H:,’g" [i"f}_i',,'? + ) +FIB(=K( +mz+ ) —AE + DB (—K(T+m) o+ ]]

2.1.7 Quantile function

v -K —A EI
L \_(\ + =2y +x;} ]e + *E'}wﬂ'('“{;}_k
At

The p-th quantile say x, of a WLBD random variable defined by F (x, ) = p

where ) <p <1

is the root of.
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vovy — 3l £) ) e~ lA+p
4 Th :"L{ +xr_|} = . En_.‘1L.|.|3l[-+:{"'r,:l_h =Y _FP

At

G4 )0 - Pt
ve—a0 +x5) 7

E'.-‘x+|3'[:'+:{F,]_

-k 1
{" +x_;} = In

O+ 0 - P]E'}"'E']
vl +xg) 7

In

3+ D0 —PJE"“*E']
- "k
' "'+‘fr_—3'..|["+xg}
= el

i
il

In

O+ )0 — P]E':‘*E'] B
v - +xg)
A+ B

— {‘I’.]

X = In

We find the value of the quantile function numerically by using Newton Raphson.

3 THE ESTIMATION AND SIMULATION OF WLBD
Let x .x,...x, be observed values from the Weibull Lindley Burr
Distribution (WLBD) with parameters 1,5 and k. The likelihood function
fore = (Lg.c.k) is given
by
ﬁ hx:d B.c k) = \ ﬁ (180 -0 + 2570+ g+ ) £ 2 (-0 +xf]'k])]

A+

etk H Ww(—mm; 0-0 +fo-?&1)
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nh(eid f.6k) = —nin(@+) + ) W[A80 = 0 +x07)+ @ +1) +4°( = 0 + 0]

+nlne + nlnk + (c — "']Z In x;

~GA DY 0 2D -G R D 0 -0 +x)

b TN BO-0 4D 4p4 YO0 -0 +20))
PEI TL G0 —C 42D £ B+ ) EA O -0 + 2]
—Z O =0+ x5)7%) (T
_i A0 -0+ +a+) Z O 4 265) -
AN O (e e By TP R RN CR (s =0 +xD) (%)
Z Ak(B + )0 + x5 xF log(x;)
B0 — O+ + 8+ ) +4"( = 0 +x)) )]
L xf] ) n )
+- +Z log(x;) {k+‘JZ x'\ igif']—uwlkz O+ 25 5 logl(x,) ")
_— —(48 + 270 + xD)Flog() +xf)
*TL TR0 -0 2D +BA+ DA — 0 + 29

+2 —logl’ +x.¢1+u+_aJ_Z O + 2 ¥ log() + x7) ()

The Fisher information matrix | of WLBD is given by

E(U,) E(Uyz) EW) E(WUg)

F{Um} E(Usg) E(Us.) E(Ugs) A
{80k = —E(IG.p.c.0) = E(U,) E(U,) EW,) EW) )

E(Uy) E(Us) EW) EWig)s
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Z (- 4 xf)F)
G+ S g0 -0 + 2+ @A+ + 270 = 0 +x{)19)]

n

U‘]_;,'Z

B0 =0 +2)7) + £ +¥0(C = 0 + 50"
T4 B0 -0 +xD )+ A+ )+ AT - 0 ) (%)

Z [ = (O +x8)7% 4 0]]
B0 — 0 + 200+ A+ )+ 27 (= O 4 x5)-F)]

BO -0 +x 0 +5+ 00 +0 -0 +2079)A0 - 0+ 2579 +1+1]
Z T
: [M{*—(wxf] VEBA+ V0G0 120 9T "

- (_.ﬁ'k':‘-l—x];" xflogle; ) + 7000 + xF) lng(x])
— g0 = O+ x50 + 8+ )+ 47 (= (v + x5)7%)]

n BO =0 +x5y % g+ 7000 + 0 = (0 +2579)
_I=. [-13{"' — ('I. _I_xfj—k:] + H{A + ll']"'j-f(\r _ {"u -|-_rl.-:]‘;~':]]"
x [ABKO + x6)7% xFlog(x ) + A"KO + x8)% xflog(x,)]

k) (4207 logle )(xf)

U‘]_‘_-=

()

—B0 +x)Flagl +x8) — YO0 + x7) Flog(d + x)
& [0 -0 +xD ) +pA+ )+ (= 0 +xD5)]

BO -0 +x)™ 484700 +0 -0 +x)9)
TL TR0 0 42 HBAF DA -0 20T
x [180 + x5) Fog (1 + x£) = 170 +x8) Flog(" + x¢)]

+Z O+ x5 *log(d + xF)

Uy =

()

Z [0 =0 4207 4]
g0 = (" +x8) ]+E{1+\]+j'{1_(\ + 2]

BO -0 +x0 9+ +700 + 0 =0 #2990 -0 +2905) +2+)]
Z -
: B0 -0 +x094+ BU+ I+ 40— 0 + 200" )

_i [0 - O £ xDF) £ G+ O] "
A YT Qe ey B A B L Y (T Y

Z kO + 275 (log )
[M("—(‘+x D FRA+ )+ A (=0 +29)]

0 =0+ £+ ][-KB0 + xf) 5 flogix ch “*xflog(x;) (MY
B0 =0+ x5 + 80+ )+ 27T = (0 +x5) +x{) oglx) (™)

YAY



Yo¥ ) il ¢ s ¢ @eikllg Gl 2l s ] Al ¢ e il g

Z —1{" + xf) *log(y + xf)
180 — 0 +2D) 480+ M)+ 4 (=0 +x)79)]

y oo 107842 MO + 55 Mg 439+ 0 + 40 Hog £ 1)
i B0 =0 +2) M+ 8@+ M) +2° 0= 0 + xR

+Z O+ x5 Flogh + x8) (*7)

_i (BK() + x5 xflog(r) + YODO +x5)%xf loglx;))
AT LTG0 — 0+ 20+ A+ VAT - 0 + 200
BO -0 +x ) +p+700 +0 -0 +x5)7%)

LGB0 -0 +x0) M4 BG+ N+ 20— 0 + x0T

% [ABK(Y + 28" xfloglx ) + ATk + x5V %" xf loglx;)] - kz (O 4 x5 " loglx )(xf) (¥e)

Z Ak{* +xE)7F " xF (logx ;)
A0 =0 +xD) 8+ U+ D)+ 27 (= O +x5)5)]

i a0 -0 +xf1-"1 + A+ ][=kABO + x5 xFloglx;)]
— 40 — O +x5)7%) +8(4 +1)

FTO— 0 +207] =) KO + 2D 2 loglx )x; (%)

i AK(B + Dogxf[(—k = V0O + x5 % " xTlogxf + (v +x5)7% " xflogx?t]
A0 — O + x5 R+ 8 +0) + 47 (Y = (0 + x)F)]

i ABKCY + x5 % xfloglx,) + A"k + x)~% " xflogx;]
[ABC — O+ x8F) £ B(A+ V) + 277 — (0 4 xF)-F)]

. " (loglx ) )0 + x¢) — 21 (loglx,)"
‘?‘{“”Z 0200

~G+ _.E?JRZ %€ Qoge )" [(=k — IO 42075 + 0 +26)75'] )

_ Z A8 + Dxfloglx [0 + x5 + k() + 287" log( + )]
T LT B0 -0 +aD P +pA+ N FAC -0 + 2D O

n rl
_Z xl*- -T—Ei.;]_u E]Z 2floglx [0 + x5 + k(Y + 2575 1og (v + x9)] (™)
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—B0 + 2 Flog(d + x) — 00 4 x8) Flog(h + xF)
S B0 — 0 +xD B + A+ D+ A (T =0 + x5
% _3("—("'+xf]‘;‘)+_3+*r:{~.+{~._.:~.+xlg]—;;]}
TLT-B0 -0 420+ BA+ ) +AT -0 + )BT
% [180 + 25 ¥10g(> +x6) — 270 + x£)Mlog(® + )]

UMZ

-I-Z O 4 x5 *log(h + xF) )
Z A0 + x5 log + xF)
B0 — 0 + x4 B0+ ) +27(" = 0 +xf)9)]

Z A0 — 0+ 2575+ 2401280 4+ x5 % 1og)> + x5+ 270 + x5 Flogd + xF)]
y A0 — (O + x5+ g+ ) + 27T = (0 4 x5)-5)]"

-I-Z O+ x5 % 1og(d + x7) (1)

_ i A8 + Dxfloglx )0 + 275 + k(O + 257" 1og(d + x£)]
LT GEO -0 42D+ B0+ )+ AT =0 + x0T

'ﬁ_|_|f

(A8 +27)0 + 25 %Qog( + xS0 [AB0 — O + x5 + B(A+ )+ 27( = (0 +x5)7F)]

1 l n - -
Z ukl 2 H”Z xflogle [0 + 257" + k0 4+ x5)75" 1ag (0 + x7))] (5
Z B0 -0 + x5+ A+ M)+ 470 = O + 279"

Z {M‘+A )0+ x5 Flog (Y + x° ]]
180 -0 +x079 +8GA +1) + 40 =0 +2)70T"

——+u +8) Z (O + x5 *(log(d + =)' (%)

The simulation of WLBD is assessing the performance of the maximum likelihood
estimators given by

equations (29), equation (30) and equation (31) with respect to sample size n.
The assessment was based

on The first, generate ten thousand samples of size n from equation (13). The
second, we compute the

maximum likelihood estimates for the ten thousand samples, say

Ap i &k fori = 0,7, e e . Finally. we calculate the biases and mean squared

errors given by
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hiask(n] = Y ve e Z {E| - hl'} {ET]

and

- > (Ri—h)' (")

MSEpn) = ——

where h = i8¢k

under assumption n = 100,150,200. The plot of bias and
MSE of1.5.c and k

with respect to WLBD (1.5.¢.k)  respectively in Figure 1 and

Figure 2.
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5 Application

In this section, we calculate the AIC and BIC of the WLRD, Rayleigh distribution,
Lindley distribution and new general Lindley distribution (NGLD) to show that which

these models is good fit with respect to real data, in this side the AIC and BIC are

defined as
AIC =2k —-2log L (52)
BIC =klogn—2log L (53)

Where k is parameters number , n is sample size and L is likelihood function.
4.1 Data set 1

The data set represent remission times (months) of a random sample of 128
bladder cancer patients reported in [21].

Table 1: The AIC, BIC and -2logL of the models based on data set 1

Models AIC BIC -2logL
WLBD -7920.75 7909.342 —7928.75
Burr XII 867.4807 873.1847 863.4807
Lindley 841.06 843.892 839.04

In above table 1, we find that AIC of our model (WLBD) is negative value ,
therefore it is smallest value comparison to it value of Burr distribution and Lindley
distribution. So, the WLBD is good fit better than of Burr and Lindley distributions.
4.2 Data set 2
The data set represent the survival times (in days) of 72 guinea pigs infected with
virulent tubercle bacilli reported by [22].

Table 2: The AIC, BIC and -2logL of the models based on data set 2

Models AIC BIC —2logL

WLBD -5243.004 - -5251.004
5233.898

AR
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Burr 200.8386 196.8386
205.392

Lindley 215.857 213.857
218.133

In above table 2, we find that that AIC and BIC of our model (WLBD) are negative,
therefore both are smallest comparison to their values in Burr and Lindley
distributions. So, the WLBD is good fit better than of Burr and Lindley.

5 CONCLUSION

In this paper, we derive new special distribution is called Weibull Lindley Burr Xl|
distribution WLBD(4.8.c.x ). We have studied of probability density and hazard rate
functions, moments, moment generating function, Lorenz curve, numerical maximum
likelihood estimators and make simulation. we draw the bias and mean square error
for WLBD for every parameter and estimators. Our model WLBD based on data set
1 is good fit better than of Burr and Lindley distributions, while based on data set 2,
the WLBD is also good fit better than of Burr and Lindley distributions.
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