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Abstract: This article presents the Discrete Inverted Exponential Distribution and its Classical Properties. The two-
parameter generalized exponential distribution was recently introduced by A.M. Abouammoh and Arwa M. Alshingiti
(2009). We presents the three parameter discrete Inverted Exponential distribution is the sum of infinite probability
function. Moment estimation, inverse integer moment estimation and maximum likelihood estimation are derived for this
infinite probability function.
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1. INTRODUCTION
The Generalized Inverted Exponential probability distribution has three parameters 77, # and X, . It can be
used to represent the failure probability density function (PDF) is given by:

foer (X) = ﬂinzﬂzlcm:ﬁ_l(—l)mExp {_ (’MH i >0,6>0,%X, >0,—0 <X, <X (1.1)

(X_Xo) m=0 (X_Xo)
WhereC . = & [ is the shape parameter representing the different pattern of the Generalized
" mI(B = m =1)!

Inverted Exponential PDF and is positive and 77 is a scale parameter representing the characteristic life and the

location parameter is X . If X, =0 then the Generalized Inverted Exponential distribution is said to be two-parameter

Generalized Inverted Exponential distribution.
The cumulative distribution function (CDF) of Generalized Inverted Exponential distribution is denoted by

Feier (X) and is defined as
& m 1+m
Foer (X) =1~ Z Crpa (D)™ Exp| — (77()} (1.2)
m=0 (X — XO)
When the CDF of the Generalized Inverted Exponential distribution has zero value then it represents no failure
components by X, .

The reliability function (RF), denoted by Rg,p (X) is also known as the survivor function and is defined as
- Foiep (X)

(x=Xg)

The hazard function (HF) is also known as instantaneous failure rate denoted by hggp(X)and is defined
as foep (X)/ Rggp (X)

Raee (X) = fcm;ﬂ,l (G Exp(—[”(1+ m)J] (13)
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. n(m+2)
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< anpd [70+M)
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The cumulative hazard function (CHF), denoted by H ;,zp (X) and is defined as

AL . 1
HA,.EF(x>=—I+—m§c;W(—D EX%_@;:;)H 19

heiep(X) =

2. rth Moment Estimation

The rth moment of Generalized Exponential Distribution about origin is given by
p-1

f_ [ P n(m+2) (2.1)
M= |X C..s1 (D Exp [ de
X{ (X=%)" i Z 7 [ (X=%)

Put X, =0, Then the above reliability model will provide the rth moment of Generalized Exponential Distribution

with & =T'(1—r)

P
m: , r=11234 2.2
(=P L Cp @2)
The special cases of these rth moments of Generalized Exponential Distribution are
sl B-1
= PnY Crpa(-D)" @2) 4 =pn") Copi(-D"(M+2)E,  @2D)
m=0 m=0

p-1 B-1
=B Y Crpa (D" (M+2)°¢, (2.2¢) Hy =P Y Cop(FD"(M+2)%E,  (22)
m=0 m=0

The variance, skewness and kurtosis measures can now be calculated for the rth moments about mean of
Generalized Exponential Distribution using the relations

-1 -1 2
Var(x) = ﬂ’?z Zcm:ﬁ—l (_1)m (m + 2)52 o (Ignz_cm:ﬂ—l (_1)mj

-1

A1 p-1 p-1 3
ﬁ’]s Zcm:ﬁ—l(_l)m(m + 2)24:3 _3ﬁ2773( Cm:ﬂl(_l)mJ( Cm:ﬂ—l(_l)m(m + 2)52} + Zﬁsﬂ?{ Cm:ﬂl(_l)mj

m=0 m=0 m=0 m=0

Skewnesgx) =

p-1 -1 2 g
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2. MATERIAL AND METHODS ™

3. Inverse rth Moment Estimation
The Inverse rth moment estimation of Generalized Exponential Distribution about origin is given by

:u;’l = Tx—r (ﬂn)zﬁzlcm:ﬁl (_1)mEXp|:—(7Z)((m—;2))Jj|dX (31)
Xo X=Xp)" m=0 %o
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Put X,=0, Then the above reliability model will provide the inverse rth moment of Generalized Exponential
Distribution is

-1

,u;_l — ﬂ,ff Zcm:ﬁ_l M

,r=1234 3.2
(m+2)" (32
The special cases of these inverse rth moments of Generalized Exponential Distribution are
: -D" "
4 m 3.2a = -2 3.2b
Moo= pn Z et 2)? (3.22) L =287 Zcmﬂl( " s (3.2b)
L —eprSe Y @320 _oapr S (Y
=61 Coa(D) 3 Hys =240n Z mp1(-D)
m=0 (m+2)

(3.2d)
(m+2)°*
The variance, skewness and kurtosis measures can now be calculated for the Inverse rth moments about mean of
Generalized Exponential Distribution using the relations

Var(x~ )—Zﬂn_zzcmﬁl( " (( 1)) (ﬂﬂ_lz m:p-1 GO J (3.3)
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3. RESULTS {ﬂ Z Wil i) [ﬁn ; 7 (m+2) ]
4. L-Moments Estimation

By Hosking (1990), L-moments are expectation of certain linear combinations of order Statistics. Hosking has
defined the L-moments of X to be the quantities
. _ ,r=1,2,3,4
Ap =1 Z( 1) [ ]E(Xr—k:r)

(4.1)
k=0

order Statistics has been written as (Hosking (1990))

The L in “L-moments” emphasizes that Ay is a linear function of the expected order statistics. The expectation of an
EX j'r =

m! x(F)YF - ta-Foo) —daF . 42

The first few L-moments, Ay of random variable”X”, as defined by Hosking (1990) are given below
1
A= E(X)= éx(F XF (4.22)

1 (4.2b)
Ay = %E(sz2 - x1:2)= éx(F)(ZF - 1)dF
1 L 2 (4.2¢)
/13—gE(X3:372X2:3+Xlzs):(j)x(FXGF 6F +1de
2 —EE(X —3X,., +3X, ., — X ) }x 20F3-30F2 +12F —1]aF  (4.2d)
4= 4 \"4:4 3:4 2:4 71:4 0
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Where X, is an order Statistics, the k™ smallest of a sample of size “n” drawn from the distribution of X and x(F) is
a quantile function of real-valued random variable X. The “L” in L-moment emphasized that Ay is a linear function

of expected order Statistics. Measures of skewness and kurtosis, based on L-moments, are respectively.

L-skewness = 73 = 4 /1, (4.3)

L-Kurtosis = 74 =24 /A2 (4.4)

By solving equation (4.2a), (4.2b), (4.2c) and (4.2d) we get the L moments of discrete Inverted exponential

distribution
bSOy aﬂ[ZCxal( ) =23 Can - 1)} @)
—6aﬂ3fcxga Ly —Gaﬂzaisza L +aﬁZCxa LD o)

2a-1

4a-1

_aﬂzcxa—l( l) _12aﬂzcx2a—1( 1) +30aﬂzcx3a—1( 1) _Zoaﬂzclea 1( 1) (47)

The L- Coefﬂment of Variation of dlscrete Inverted exponentlal distribution is in eq (4.5)

20-1
-2 Z Cx:Za—l (_1) ” :|
x=1
a-1
aﬂz Cx:a—l (_1) ”
x=1

aﬂ|:az_ Cx:a—l (_1) g

CV =

(4.8)

By solving equation (4.3) we get the L-Coefficient of Skewness of discrete Inverted exponential distribution

3a-1 2a-1

Gaﬂzcxsal( 1’ —Gaﬂzcxzal( 1’ +aﬁzcml( n*

(4.9)

T, =

aﬂ[zcm( 1) —2§cm< 1)* }

By solving equation (4 3) we get the L- Coefﬂuent of Kurtosis of discrete Inverted exponential distribution

2a-1 3a-1 4a-1
aﬂZCm( e —12aﬁZsza1( D* +30aﬂZCx3al( 1) —ZOaﬂZle( D’
T, = — (4.10)
Zcxa l( 1) _ZZCXZQ 1( 1) :|
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