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Abstract

There are many different continuous lifetime distributions that can be used to model lifetime data in
many fields of the real life. In our life, there are many important problems where the real data do not fit
any of the known lifetime distributions, so we need to improve these lifetime distributions to be more
flexible for real data sets. We introduce new continuous distribution called the odd truncated inverse
exponential Weibull- exponential distribution (OTIE-W-ED) for modeling life time data.

Keywords: Distribution, Function, Quantile, Median, Moments, Mean, Variance, The coefficient of
skewness, Kurtosis, Variation, The moment generating functions, and order statistics.

INTRODUCTION

In scientific field we need to develop a new
distributions, so we can use it in a wide range of
fields like reliability analysis. We will introduce
a new distribution called the odd truncated
inverse exponential — Weibull-exponential
distribution(OTIE-W-ED) using methods like
the one that used by Luguterah A. and Nasiru
The Odd Generalized Exponential General
Linear Exponential (OGE-GLE) distribution
[6]. The odd generalized exponential
family[4,14]. In this paper, we introduce The
Odd Truncated Inverse Exponential-Weibull-
Exponential Distribution (OTIE-W-D) by
replacing x in the cdf of the truncated inverse
exponential distribution] with  (F(x))/(S(x))
where(F(x)is the cdf of Weibull Distribution
and S(x) is the survival function of the
Exponential distribution and study some of its
important functions like reliability function
,hazard ,reverse hazard ,cumulative hazard
function and some statistical and mathematical
properties such as quantile function and median,
the mean, rth moment about the origin, rth
moment about the mean. Coefficient of
skewness, kurtosis and variation, the moment

generating function and order statistics the
parameter of the (OTIE-W-D) distribution are
estimated by using the maximum likelihood
estimation method . We illustrate the importance
of the new family by applications to a real data
set and we will compare our proposed
distributions with some other distributions by
using criteria like the AIC, CAIC, HQIC and
BIC. In this study the shapes of the functions of
our new distribution and the comparisons in the
given tables are introduced by MATLAB
(R2012b) software.

CDF AND PDF OF OTIE-W-ED

We studied the Odd Truncated Inverse
Exponential- Weibull-Exponential Distribution
by using the CDF of Weibull Distribution as
follows:

Fx)=1- emax’ , x>0 ¢))

And the reliability function of Exponential

Distribution as follows:
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S =e®™® x>0

(2)

By substituting x of the CDF of the truncated

inverse exponential distribution:
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Figure 1: The Cumulative Distribution
Function

From Figure 1, we note that the CDF increases
as the value of a ,o ,b decreases
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Figure 2 : The Probability Density Function

From Figure 2, we note that the PDF is increases
as the value a ,a ,b decreases

By using x = F(x)/S(x)

We get the CDF of the new distribution called
the odd truncated inverse exponential- Weibull-
exponential distribution

a

[CDF of the OTIE —

_Lx) —kx —axP\—1
Sx) —ae (1-e )
G(X) =2 —a =2 —a
ex, ex,
W—ED] (4)

The PDF of the OTIE-W-ED is given by :

gx) =G(x) =
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Figure 3: The Probability Density Function

From Figure 3, we note that the PDF is increases
as the value a ,a ,b decreases

THE LIMIT OF THE CDF AND THE PDF OF

THE OTIE-W-ED

—a e7kx
1-e—axP
lim G(X) = lim—a
X-0 X-0 -
X,
=0

_a
e o0 e ® 0
a = T T a
ex ex e=x
(6)
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—a e~ kx —a e kx,
e 1-e-ax? e 1—e-ax.P
lim G(x) = lim — = =
XX, XX, -= -
e x e X
>0 (7)

Since (0,x,) c (0,00) and lim G(x) = 1 when we
XX,

b
1-e™
know that o = X
-a (-‘:_kx(l—e_axb)_1 a e kx

lim g(x) = lim= = ' k +

x—0 x—0 e’T‘jt(l—e‘aXb)
b
abxP~1le—ax 0
=—=0 (8
| = =0 @
e o e']‘(x(l—e'a"b)'1 o e kx

lim g(x) = lim —= k

- — —

X—X, X—X, e, (1 _ e—aXb)

abxb—le—axb
_— 9
>0 ©
b

. 1-e”3X
Since ——— =X,

e~ /X o abxb—1¢-ax? N T abxP~1le—ax
e_X_a(x) x,e~Kx T x x,e~Kx

RELIABILITY FUNCTIONS OF THE OTIE-
W-ED

We will show some reliability functions of the
OTIE-W-ED :

Reliability Function

Rx)=1-G(x)
Rx)=1-
ae—kx
e_ 1—e_axb
=
ae—kx
e_ l_e—axb
limR(x) =lim (1 —-———) =1 (11)
X-0 X-0 e X,
B oe~Kx
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Im R =lim (1 ——7—) =0 (12)
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Figure 4 : The Reliability Function

From Figure 4 , we note that the reliability
function is increases as the value a ,o ,b
decreases

Hazard Function
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H(x) =
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Figure 5: The Hazard Function
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From Figure 5, we note that the hazard function
1s increases as the value a ,a ,b increases .

Reverse Hazard Function
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Figure 6: The Cumulative Hazard Function

From Figure 6, we note that the cumulative
hazard function is increases as the value a ,o ,b
decreases.

PROPERTIES OF THE OTIE-W-ED
Quintile and Median

The quintile can be written as:

G(x) =Q, 0<Q<1 (16)
ae~kx

e_ 1-e-axP

—<—=Q (17)
e x

To find x we can use the numerical methods

such as Newton Raphson method to solve this

. . equation
The Cumulative Hazard Function
ae~kx o
H(x) T o Q- (18)
= —InR(x) . .
To find the median of the OTIE-W-ED by
= —In[1 setting Q=1/2 and solve the equation
B numerically .
e 1-e—axP
—— = | (15)
e X
THE MOMENTS AND COEFFICIENT OF
k13,222 SKEWNESS, KURTOSIS AND VARIATION
14 5
==='a=03alpha=0.4,b=0.1 ) The r-th moment about the origin for the OTIE-
"""" a=0.5,alpha=0.6,b=0.2 . .
12f = 2207 alpha=0.8.b=0.4 | W-ED is given by:
a=1,alpha=0.9,b=0.5
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E(XT) f S it e o 22 (20)
=1 x. =
0 eX_ix(l — e—axb) 1- e‘axb
o X, erae% e—ae'kx(l—e'axb)'ll e—kx xrabaxb_lexgo e—kxe—axbe—ote'kx(l—e'a"b)'1 d
EX") = fo [ (1 _ e—axb) + (1- e—axb)z Jdx
o r —ote_kx(l—e_axb)_1 —kx o r+b-1 ,—kx,—axP —vte_kx(l—e_axb)_1
"N o_ X x, xFe . e X X, X e e e

E(X") = kaex. [ o) dx + abaex. [ et dx (21)
- o (—kx))
eTkx = Zj:1( ].!X) (22)

From substituting Eg. (22) in Eq.(21) we get:

E(XT) = Zf‘io(—k)jkaex% fX" xr+je—ae_kx(1—e_axb)_1.d N Z]Pgo(—k)jabae’% x, xT+bH-1 e—axbe—oze‘]<x(1—e"3‘xb)‘1 d 23
( ) B j! 0 (1_e—axb) X j! 0 (1_e—axb)2 X ( )
T _axPi—1 o _ —kx 1— —axb)—l P

e-ae T H(1-e™) ZZp=0[ ae ™( p!e ] (24)

From substituting Eq (24) in Eq(23) we get:

B %0 Z]?io(—k)j(—o()pkaez x, xFHe—kpx PRSI Zf'io(—k)j(—a)pabo(exi x, xTHb+-1 e—axbe—kpx

EXD = jtp! Js (1-e—axPyp+1 X jtp! 0 (1-emaxPypt2 (@)
- o (“kpx)!

eipx=yyp S (26)

From substituting Eq (26) in Eq (25) we get:

o
2o T2 0 220 (k) (—a)P(—kp)! kaeX. [* rHjH
E(X") =Zl—0 Yp=0 21—0(. )( )P(—kp) f X ] dx
ji'pi! o (1 — e ax’)p+l
o
;320 Z?Jo=0 Z]Pi(](_k)j(_a)p (—kp)iabocex_o onr+b+j+i—1 e—axb
jplil fo (1 — e-ax®)p+2 d  @27)
_axb
e =y, 2 (28)
From substituting Eq (28) in Eq (27) we get:
o
© 0 y® Yo (—k) (—a)P(—kp) kaex (% X+
E(Xr)zzl_o Yp=o X 0(' )'( )P (=kp) f i
j'pti! o (1— e a)p+1
o
_I_Z(sn:o Y20 Yoo Zi2o(—K) (=P (—kp)'(—a)*abaex. jxo xIbHi+itbs—1 29)
j'plils! o (1— e—axb)p+2
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pt+1

(1- e—axb)P+1 — Z (p :1- 1) (_1)n(e—axb)n (30)

n=0

p+2

(1- e—axb)P+2 — Z (p :1' 2) (_1)n(e—axb)n (31)

n=0

From substituting Eq (30) and Eq (31) in Eq (29)

Y20 Lo Zi2o(—k) (—a)P(—kp)! kaex.
e gtptit (PH) (=nm

920 Liso Xp=0 Z,wo(—k)i(—a)p (—kp)i(—a)abaex.
p+2 (p+2)( 1)n] p'lIS'

b
Z (anx R 33)
q=

E(X") = an xitrHigans® gy
0

X
° . _ b
j Xr+b+]+1+bs 1eanx dx (32)
0

From substituting Eq (33) in Eq(32) we get
E(X")

B B0 T Dok P hp)ian) ket [
hs atjtptit (PHY(=nn 0
L Zazo Xsto ZiZo Zpo Ljzo(— k)~ (—kp)'(~a)*(an) %abaex.
]3+2 (]3+2)( 1nq!jlplils!

J r+b+j+i+bs+bq—1 dx (34)
0

a
Yoo XiZo Tpo XiZo(—K)* (=) (p)'(an)? kaex. X’+r+’+bq+1

E(X") = To

o
Ym0 Xelo XiZo Lpro Lizo(—K)*(=a)P (p)'(—a)*(@)%*n Ybaex. ~ xrbHHItDstba

%, 35
p+2 (]ZH'Z)( 1)nq ] plllsl I‘+b+]+l+bS+bq]0 ( )
(04
E(XT) = 2g=0 Xizo Xp=o Zf'zo(—k)“i(—a)p(p)i(an)q kaex. — x jrtitba+t 1+
B YL qujt plit (P (=1)n j+r+i+bg+1
o
T T2 20 e I2o(—K)MH(—0)P (p) (—a)*(a) 1t n Gbaex [ x T+DH*itbstba 36
P+2 (p+2)_1ynglil plil sl r+b+j+i+bs+b (36)
Yn—o Un )(=1)nq!j!plils! J q

Proposition 1.



5367 Journal of Positive School Psychology

The mean (u) for a random variable X~OTIE — W — E D is given by :

o
Yito 2o Xito Xi2o(-K)*'(—a)P(p)!(an)Ikaex. ~ xJtitbat2
p+1 . . +1 i i
Yo allptit (P (=nn j+i+bq+2

n=0

n=EX)= 1+

o
Yamo Lsto XiZo Tpzo ZiZo(-KM(=)P (p)'(—a)*()T*'n dbaex [ xMbHititbstba

yP+2 (pzz)(—l)nq!j!p!i!s! 1+b+j+i+bs+bq

n=0

(37

Proof: The mean () for a random variable X~OTIE — W — E D is obtained by putting r=1 in eq.(36)
Theorem 1.

The r'™™ moment a bout the mean for a random variable X~OTIE — W — E D is given by:

r

BOC- "= () ot

o
Yito XiZo Xito EZo(-K)*' ()P (p)'(an)dkaex. ~ xJttHitbat

1+

o P qjtptit (PP (-1)m j+t+i+bg+1
o
Zcofzo Yevo Zfio Z;o:() Z]ﬁ‘io(_k)iﬂ(_a)p (p)i(—a)s(a)q'Hn dhgeX. XOt+b+j+i+bs+bq | G
Y2 (PA)(—1)nq!jlplils! t+b+j+i+bs+bq

Proof : The rt" moment a bout the mean for a random variable X~OTIE — W — E D is given by
EX—w'=f; (x— gk o kab)dx (39)

Where u the mean for a random variable X~OTIE — W — E D and g(x; o, k, a, b)is the PDF

by using the binomial series expansion of (x — )" yields:

(x— )" =i (D¢ (40)

By substituting Eq (40) in Eq (39) we get:

EX— )" =30 (D w7 x5 gk ak a,b)dx (42)

EX—w" =X (D(—l)r‘tu‘"‘tut (42)

Here u, represents the t th moment of OTIE-W-ED ,by substituting the equation (36) (by replacing r
by t) into equation (42), we get the rth moment about the mean of OGE-W-E distribution as follows:

EX—-w"
a
= zr: (I') (_1)r—tur—t[zao=0 2;.20 2;o=0 Zﬁo(—k)]+l(_a)p(p)l(an)q koeX. X0]+t+l+bq+1 ] )
+1 . . . :
= b, atjtplit (P (-nn j+t+i+bg+1
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. : a .
Yg=0 Zszo Zico Zpeo Xjeo(—K)T(=)P (p)'(—a)°(a)¥"'n Ibaex.[  x tbititbstba

——— 43
P2 (P2 (—1)nqljlptils! t+b+]+1+bs+bq] (43)

Proposition 2: The variance for a random variable X~OTIE — W — E D is given by

]

_i (2) _y2-tyz-t2a=0 Zizo Zp=o XiZo(~ (=P ()i (an)Tkaex.  x #trivbats
. et oy alitptit (PR (=1)n j+t+i+bg+1

Zq 0 Lseo im0 Zp 0 Z] o(— K (—a)P (p)i(—a)*(a)*'n qbaex x, HbHi+i+bs+bg
p+2 (p+2)( 1)nq]pllsl t+b+]+1+bs+bq

1(44)

Proof : The The variance for a random variable X is defined
var(x) =E(X — p)? (45)
The variance for a random variable X ~OTIE — W — E D is given by setting r=2 in Eq (38)
This complete the proof.

THE COEFFICIENT OF SKEWNESS ,KURTOSIS AND VARIATION
The coefficient of skewedness , kurtosis and variation of the TIED as follows

1) The coefficient of skewedness(CS) of the OTIE-W-ED is given by :
A
cS =3 (46)

A

]

=i (3) (—1)3-tu3-t[23°=o Y20 Tpto Xi2o(—K)I ()P (p)'(an)Tkae*. ~ x JHtHitba+l
t

= Zp+1 q ] plll (p+1)( 1)n ]+t+l+bq+ 1

Zq 0 220 XiZo Zpto Zizo(-K*(=a)P (p)'(=a)*(a)®*'n e x,[¥DH+i+bstby
p+2 (p+2)( 1)nq]p|1|5| t+b+]+1+bs+bq

]

g JHtHitbg+1

]

2 . . a
_ 2 e D=0 Diso Zp=o Djeo(=K) T (=a)P(p)'(an)? kaex.
B [; (t)(_l)z L YPIo qljtptit (P (-1n j+t+i+bg+1

Zq 0 XeZo XiZo Tpmo Lizo(—KI(=)P (p)'(-a)*(A)**'n Ipex X, FHH+bs+ba
ypt2 o (P (—1)nq!jl plils! t+b+j+i+bs+bq

N W
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2 ) The coefficient of kurtosis (CK) of the OTIE-W-ED is given by :

D
C
o
‘i (4) 1yt o Tie TN CaP()@mikaen  giritan
=L yPH qujtptil (PHY) (=1 j+t+itbqg+1
Zq 0 Xs=o 21 0 Zp 0 Z] o(— k)]+1( a)P (p)( a)’ (a)q+1n qban Xot+b+j+i+bs+bq
p+2 (p+2)( 1)nq]pl|s| t+b+]+1+bS+bq]
D
2 [e's) (o] [e'e}) o i+1i i x i 7
- (2) 1yt om0 Tito Bt C QP () an)Tkaer x|
e YR gljtptit (P (= 1n j+t+i+tbq+1
a
Z?:o Z.?:o Z?io Z;,O 0 Zj" 0(_k)j+i(_a)p (p)i(_a)S(a)anqban xot+b+j+i+bs+bq ,
" p+2 (p+2)( nq!jip!ils! t+b+j+i+bs+bq]]
3) The coefficient of variation (CV) of the OTIE-W-ED is given by :
" F
E
2 [e's) (o] [e'e}) o i+1i i x i 7
_ [Z (2) (_1)2_t|.12_t[2q:0 Zi:o Zp 0 Z]‘—O(—k)]+l(—O{)p(p)l(an)q kaexX. XD]+t+1+bq+1 ]
N P qjtptit (XY (—n j¥t+itbg+1

Zq 0 Zs 0 21 0 Zp 0 Z, 0( k)H‘l( a)p (p)( a) (a)q+1n qu(eX Xot+b+j+i+bs+bq ]%
Ihto (PrB)(=1ngtjiptits! t+b+j+i+bs+bq

o
o TR0 Tieo Z2o(—K)H(—a)P(p)i(an)d kaex  x Jti+ba+2
P qljtptit (P (—1n j+i+bq+2

]+

o
Z?f:o Yero Xico Zg’zo Z]?'ZO(—k)j“(—a)p (p)i(—a)s(a)q“n dpgeX. X01+b+j+i+bs+bq
YPE2 (PE2)(—1)nqtjlptils! 1+b+j+i+bs+bq

Proof :

1)we can find The coefficient of skewedness(CS) of the OTIE-W-ED by using the following equation

—_u)3
CS:—E (X u) 3 (49)
[E(X-w)2]2
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Let B=[ E(X — 2]z (50)

We can find CS by finding A and B as follows:

To find A we set r=3 in Eq.(38)

To find B by substituting the equation (38) (by setting r = 2) into equation (50) .

2) we can find The coefficient of kurtosis (Ck) of the OTIE-W-ED by using the following equation

_ EX-w*

CEE-w?P? 1)
Letc=E(X — w)* (52)
Let D=[ E(X — w)?]? (53)

We can find CK by finding C and D as follows :
To find C we set r=4 in Eq.(38)
To find D by substituting the equation (38) (by setting r = 2) into equation (53) .

3) we can find The coefficient of variation (CV) of the OTIE-W-ED by using the following equation

CV=—VE(XH_”)2 (54)
Let E=/E(X — 10)2 (55)
Let F= (56)

We can find CV by finding E and F as follows
To find E by substituting the equation(38) (by setting r=2) in Eq.(55)
To find F by substituting the equation (37) into equation (56) .
THE MOMENT GENERATING FUNCTION
The moment generating function of OTIE-W-E distribution is given by the following theorem:
Theorem 2 : The moment generating function M,.(t) of OTIE-W-E distribution is given by:

o
t" Ygto Xiso 2p=o Z{'io(—k)j“(—a)p(p)i(an)q koeX, g Jtritba+l
Mx(t)=ZF[ P+l sy (PHL —1)n j+r+i+bq+1
= Tnto aljtptit (P (-1

]
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Zq 0 Lse0 im0 Zp 0 Z] o(— K (—a)P (p)i(—a)*(a)*'n qbaex x, [tbHj+i+bstbq

p+2 (p+2)( 1)nq]pllsl r‘+b+]+1+bS+bq](57)

Proof :
M, (t) = E(etx)f e g(x; a,k,a,b)dx (58)

0
Using series expansion of e®* yields

(0"
-2 9
r=0

Substituting Eq (59) into Eq(58) we get

i tr o)
M, (t) = E(e™) = Z—'f x"g(x; o, k, a, b)dx (60)

= r: 0
Substituting Eq (36) into Eq(60) we get

o
't Teo X2 Tpto T2o(-K)M(=a)P(p)(an)ikaex.  xj*reitbati

Mx(t):E(etX):ZF[ 2 - Zp+1 ] | ,(p+1) 1)n j+r+i+bq+1]

e q!j!pli (=1

Zq 0 250 Do Zp 0 Z] o(— k)]+1( )P (p)( a)’(a)%*'n qbaex x, bt +i+bs+bg
2 — 1 (61)
D+ (p+2)( 1)q!j! plils! r+b+j+i+bs+bqg
ORDER STATISTICS

Suppose a random sample x5, x5, .......x, Of size n for the OTIE-W-ED with G(x;a,k,a,b) and

g(x;ak,a,b). Let Xpq Xy Xnexpress the congruous order statistics ; then the PDF of X;, as

.............

follows :

n!
Brn(X) = CEENICIAT g(x; o,k a,b). G(x; o, k,a,b)*1[1 — G(x; o, k, 2, b)"7K]

By the density function of the r-th order statistics we can determine the maximum , and the minimum

If k=1, then the minimum value s :

gl,n(x) =

o

—a e7kx —a e~kx
- —axP.—
n! e—ae kx(q_e—ax”) 1 qe—kx [ abxb 1 —ax e 1—e—aX e 1—e—axP
b . ——a —
1—e—aX

(1-1)!(n—1)! e‘x—f‘(l_e_axb)
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-1
—a e~KX n
=« e_kx(l—e_axb)_lla e—kx abxP 1e—axb e 1—e—axP
810 (0 = 1 == . k+=——% l——=— (62)
eX (1—e™3X7) —€ eX
If k=n , then the maximum value is : .
gn,n(X) =
_ kx n-1 r o Ckx n—-n
—kx —axP—1 o b e b
n! e—xe (1-e )T q e kx xb— 1e—ax e 1-e—ax 1 e 1-e~ax
—x — 5 . I, S—
(n—1)!(k=Kk)! ex—u(l—e_axb) 1—e—3X 0%
-1
—a e~kX n
e~ e_kx(l—e_axb)_l_a e—kx abxb—le—axb e 1_e—axP
gnn(¥) = = k+ =a (63)
n,n Y = _axP —a
(1'1 ) ex, (1_e—axb) 1-e ex

ESTIMATION METHODS

The two considered estimation methods (the maximum likelihood estimation and the moment
method ) are illustrated to estimate the four parameters of OTIE-W-E distribution .

MAXIMUM LIKELIHOOD ESTIMATION

If xq, x, X, denote a random sample from the OTIE-W-E distribution , then the Likelihood

...........

function is given by:

L=TIL; gxa) (64)
—kx; —_ax;P\—
L ﬁ e—xe kXj(1—e=a%i") 1.0{ e—kx . abxib—le—axib 65)
. e_X_tx(l _ e-axib) 1 — e—axi®
L n -O( —kxj g—ae” kX (1 emaxi® )‘1 X abx, —ax;P
- 1_[ (1 — e_axl 1_[ _axlb
i=1

(65)

n = k¥, X —aXi e_kxi(l—e_""xib)—1 n b—1,—ax;?
a'eX. e"Nai=1 Xi 7% di=1 [k_l_abxi e~ ]
h n _ e—axiP ) | | _ e—ax;P
1=1(1 e ! ) i=1 1 € !

By taking log for both sides

n

n n
na
l = nan( + X_ —_ kz Xi —_ (xz e_kxi(l — e_axib)_1 — Z ln (1 _ e—axib)
° i=1 i=1

i=1
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abx1 e~ axi®
+§}n ki M,

_axlb

(67)

by taking the partial derivatives of I with respect to the parameters a,a,b and k and setting the

result to zero, we get the following equations:

n

d n n b
5~:—+——§Z kxi(] — gax")~1 = @ (68)
a a X
° =1
n n n
m::—zzx~+a x;(1 — e~axi®)~1 g=kxi 4 ! -0 (69)
ok ! ! abx;P~le-axi®
i=1 i=1 i=1 |k 4+ —"L =
1 —eaxi®
ol = x;P e~axi®
— = Xl e —ax;P e le(l —ax1 ) 2 Z 1
da o (1 —e —ax;P
1 (1_e—axib)[_Xibabxib—le—axib+bxib—1e—axib]_abxib—ie—axibxib e—axib 0 (70)
k+abxib—1e—axib ' (1—e_axib)2 -
l_e—axib
. _ax:by—2 _axb 1 —ax.b
=Y, e kXi(] — e aXi")"2gmaxXi gy Py, — YN (1_e—aXib) [ax;Pe~a%" Inx; +

_ax:P 1 —axP —ax.b _ - ~1 _axb _ax:b
(1 — e )[—abxib le=axi”qx P Inx; + e (ax;P~1 + abx;""!Inx;)] — abx;” " te " + ax;P Inx; e~

1

K abxib_le_axib '
+ —ax; P
1-e 1

(1

=0

— e—aXib)Z

(71)

We can obtain the MLEs of the parameters o,k,a,b by solving the equations (68) and (71) numerically

for a,k,a,b .

APPLICATIONS

In this section, we provide two
applications to real data to demonstrate the
importance of the OGE-W-E distribution and we
will compare OGE-W-E distribution with the
following distributions:

Modified Weibull distribution (MWD) with
CDF

F(x;0,By)=1— "B x >

Flexible Weibull (FW) with CDF

e_e(BXV+9x°‘)

F(x;0.v,8,0)=1 —
Rayleigh Lomax Distribution(RL) with CDF

,x > 0.

8 )—ZX

B
F(x;B,0,1) = 1 — e2(owx
0,0,BA>0

X =

In order to compare the OGE-W-E distribution
with the above distributions, the measures of
goodness-of-fit  including  the  Akaike
Information Criterion (AIC), Hannan-Quinn
Information  Criterion (HQIC), Consistent
Akaike Information Criterion (CAIC), and
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Bayesian Information Criterion (BIC) are used
where :

AIC=-2? +2q BIC=-22+qlog(n)
CAIC=-2? +2gn/(n-g-1) , HQIC=-
2¢0+2qlog(log(n)) (72)

Wherel” denotes the log-likelihood function
evaluated at the maximum likelihood estimates,
n is the sample size and q is the number of
parameters. In general, the distribution, which
gives the smallest values from the criteria,
shows the better fit to the data.

Data Set

[1.901,2.132,2.203,2.228,2.257,2.350,2.361,2.3
96,2.397,2.445,2.454,2.474,2.518,2.522,2.525,
2.532,2.575,2.614,2.616,2.618,2.624,2.659,2.6
75,2.738,2.740,2.856,2.917,2.928,2.937,2.937,
2.977,2.996,3.030,3.125,3.139,3.145,3.220,3.2
23,3.235,3.243,3.264,3.272,3.294,3.332,3.346,
3.377,3.408,3.435,3.493,3.501,3.537,3.554,3.5
62,3.628,3.852,3.871,3.886,3.971,4.024,4.027,
4.225,4.395,5.020]; n=63

Table 1. "Parameters Estimates for the Data Set"

Models Parameters Estimates

OTIE-W-E(a,k,a,b) ®=3.398 k=0.9 4=0.992 b=0.57

MWD (0,B.y) &=0.88 £=0.99 ¥=0.57

FW (0,7,8.0) &=0.571 $=0.881 6=0.907 $=0.991

RLD (A, B,6) 1=0.88 6=0.57 £=0.99

Table 2 . The Values of Statistics | ;AIC,HQIC,CAIC and BIC.
Model ? AIC BIC CAIC HQIC
OTIE-W-ED (o,k,a,b) -54.339 116.678 115.8753 117.3676 110.7189
MWD (a.B,7) -273.847 553.694 553.0920 554.1007 549.2246
FWD (o,7,B,9) -5984.986 11977.972 11977.1694 11978.6617 11972.0129
RLD (A, B,6) -8602.387 17210.774 17210.172 17211.1808 17206.3047
CONCLUSIONS fitting real data sets since they have the smallest

We introduced new continuous distribution
called the odd truncated inverse exponential
weibull- exponential distribution for modeling
life time data. we define the cdf of the odd
truncated  inverse  exponential  weibull-
exponential distribution by replacing x of the cdf
of (TIED)with the with (F(x))/(S(x)) where
F(x)is the cdf of Weibull Distribution and S(x)
is the survival function of the Exponential
distribution . Our proposed distribution is better
than other distributions compared with them in

values of using criteria like the AIC, CAIC,
HQIC and BIC .
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