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1 Introduction

Arandom variabl& is said to have exponential-truncated negative binomgtidution if its probability density function
(pdf) is of the form

1-a)A0afex
f(x) = (1—059)[1—)(1—a)e“]9+1’ x>0, a,6>0and A >0 (L1

and the corresponding survival function is

6
F(x) = (10’709)[{1— (1-a)e?}®-1, x>0, a,6>0and A >0. (12)

Some distributions arise as special cases of the expohtmtieated negative binomial distribution:
i) For 8 = 1, we obtain the Marshall-Olkin exponential distributioittwscale parameter and shape parameter
if) For 6 =1 anda = 2, we obtain the half-logistic distribution with scale paueterA .
iii) When a — 0, exponential-truncated negative binomial distributieduces to the exponential distribution with scale
parameten.
iv) When 6 — 0 and 0< a < 2, exponential-truncated negative binomial distributisaduces to the
Exponential-Logarithmic distribution with scale paraeret and shape parameter-la, see Tahmasbi and Rezaei [16].
For more details and some applications of this distributioa may refer to Nadarajah al. [11].

Kamps [4] introduced and extensively studied the generdlrder statisticégos). The order statistics, sequential
order statistics, Stigler’s order statistics, record galare special casesgds. Suppose&X(1,n,m,k),...,X(n,m,mk) are
n gos from an absolutely continuous cumulative distributiondtion (cd f) F (x) with the correspondingdf f(x). Their
joint pdf is
n-1 n-1
(T ([ 2= PO 002 = F () () (1.3)
] i=

=1
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for F10+) <x1 <% <... <Xy >F 1), m>-1,p=k+(n-r)(m+1)>0,r=212....,n—1,k>1andnis a
positive integer.

Choosing the parameters appropriately, models such asasydorder statisticéyy =n—i+1;i=12...,n i.e my =
my=...=my1 =0, k= 1), k- th record valuegyy =k i.e mp=m=...=my_1 = —1, ke N), sequential order
statistics(yy = (n—i+1)a; a1,0z,...,a, > 0), order statistics with non-integral sample sge=a —i+1; a > 0),
Pfeifer’s record valuesy = Gi; B1,B2,...,Bn > 0) and progressive type Il censored order statistmsc N, k € N) are
obtained (Kamps [4], Kamps and Cramer [5]).

For simplicity we shall assumey =y =... =my_1 =

The marginabdf of ther—th gos, X(r,n,m, k) 1<r g n, is

om0 = 7 F OO 00g (F(0) 14

and the jointpd f of X(r,n,m,k) andX(s,n,mk), 1<r <s<n,is

Fanm xisnmio 003) = g = F (1" 09 H(F (0)

x [hn(F(y)) = hn(F (00)]HF ()% H(y), x<v, 15)
where r
Cr1= .er' , F)=1-F(x), y=k+(n—i)(m+1),
() = {‘lﬁf(i;x)m“* e
and

gm(X) = hm(X) —hm(1), x€[0,1).

Ahsanullah and Ragab [1], Ragab and Ahsanullah [12], [12¢lestablished recurrence relations for moment generating
functions of record values from Pareto and Gumble, powectfan and extreme value distributions. Recurrence
relations for marginal and joint moment generating funwiaf gos from power function distribution, Gompertz
distribution, Erlang-truncated exponential distributiand extended type Il generalized logistic distributioa derived

by Saran and Pandey [14], Khahal. [6], Kulshresthaet al. [7] and Kumar [10], respectively. Saran and Pandey [15]
and Kumar [9] have established recurrence relations forgmar and joint moment generating functions of lower
generalized order statistics from power function distifou and Marshall-Olkin extended logistic distribution
respectively. Al-Hussairgt al. [2], [3] have established recurrence relations for cond#l and joint moment generating
functions ofgos based on mixed population. Kumar [8] have established exmkpressions and some recurrence
relations for moment generating functions of record vafu@® generalized logistic.

The aim of this note is to gave exact expressions and somereace relations for marginal and joint moment
generating functions afos from exponential-truncated negative binomial distribati Results for order statistics and
record values are deduced as special cases and a chagdiiardf this distribution is obtained by using the condiab
expectation of function afos.

2 Relations for marginal moment generating functions

Note that for exponential-truncated negative binomiatriistion defined in (1.1)
1941

[1__ S (9“) (1= a)e 1] f(x). (2.1)

The relation in (2.1) will be exploited in this paper to derigome recurrence relations for the moment generating
functions ofgos from the exponential-truncated negative binomial disttitm.
Let us denote the marginal moment generating functionX @fn,m,k) by My nmk) (t) and its j—th derivative by

mU) K (t) and the joint moment generating functionsXafr, n,m, k) andX(s,n,m,k) by My n mux(snmk) (t1,t2) and

X(r.,n,m,

(@© 2015 NSP
Natural Sciences Publishing Cor.



J. Stat. Appl. Pro3, No. 3, 413-423 (2015)www.naturalspublishing.com/Journals.asp NS = 415

its (i, j)—th partial derivatives with respect tpandty, respectively b)MX EnmK)X(snmK) (t1,t2).
For the exponential-truncated negative binomial distithuas given in (1.2), the moment generating functions of
X(r,n,mK) is given as

rnmk / etfXrnmk )

- % @ F g HF )x. 22

Further, on using the binomial expansion, we can rewrit&)@s

r-1 _
Mx(r,n,m,k) (t)= (r— 1)|C?r;l+ 1)1 UZO(_]')U (r u 1)

y / " E (L () dx. (2.3)

Now lettingz= F(x) in (2.3), we get

(-a) . at/)\crl © ©r-1 (t/2)p)(P/6) 9
MX(r,n,m,k)(t) (r_ m_,_l = OqZOZO < >—q

p!q!
1—a\a k q
x( — )B(m+1+n—r+u+m—+1,1), (2.4)
where
1)..(a+p-1), p>0
(@) = {51
Since )
> (-1 (2) B(a+k,c) = B(k,c+b) (2.5)
a=
whereB(a, b) is the complete beta function.
Therefore,
M O i = R (t//\)<p>(P/9><q>(1—ae)q
X(r.nmk) (m+1)" p:OqZO plq! af
k+(n—r)(m+1)+q
i G )
k 1
F( +n(nr?++l)+q)
(t/A) 0) —a?
(1— a)/A 2020 / |F|3/ (10{3 )q : 1 - (26)
P:q |_|a:1 (1+ %)

Special Cases
i) Puttingm=0, k=1, in (2.6), the explicit formula for marginal moment gerterg functions of order statistics from
the exponential-truncated negative binomial distributtan be obtained as

Mxr:n (t) =

3

(1-a)nt & 2 (t/)\)<p>(p/9)<q)(1—a9)q r(n—r+1+q)
(n—r)! p=OqZO pa! af r(n+1+aq)

forr=1

(p(P/8)g (1—afya
Mxl:n(t):n(l_a)t/)\pzqz) p'q! (n+0q) ( a® )

i) Settingm= —1in (2.6), we get the explicit expression for marginal motrgemerating functions &—th upper record
values from exponential-truncated negative binomialitistion can be obtained as
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(t/A) () (P/O)(g) f1—af\a (1—a)/A
MX (r,n,— 1k T

qzo pa e ) (1+9)
A recurrence relation for marginal moment generating fiomst for gos from (2.1) can be obtained in the following

theorem.
Theorem 2.1.For the distribution given in (1.1) and for2r <n,n>2k=12,...

, t#0.

N a3) (i) I \a(-1)
(1— —) Myt mmig (0 =Myt 1 ®) 5 VN (3

¥
1 Gil(_l)u <9:1) (1—a)u-t

eyr u=2
x{tM)&j()r’n’m’k)(t—H\ (U=1))+ MY o (A (u— 1))}. (2.7)
Proof. From (1.4), we have
Mo 0 = 7y | TF0OI 1008 (F 09 29

Integrating by parts treatin@ (x)]% ~1f (x) for integration and rest of the integrand for differentatiwe get

Mg 0) = M2 o (0 57 | € F001¥ gl (F 09

the constant of integration vanishes since the integradidened in (2.8) is a definite integral. On using (2.1), weagbt
t
I\/lx(r7n7m,k) (t) = Mx<r—l,n,m,k) (t) + ;Mx(nnmk) (t)

6+1
g 2 (78] (@) M (A - 1) 29)

Differentiating both the sides of (2.9)times with respect to, we get

(i) _ ) V10 I\ G-0)
Mx(r,nmk) (t) = Mx(r—17n7m,k) (t)+ ;MX(r,nmk)( )+ = W M X(r,n,mK) (t)

t 6+1 6.1 )
o (0 e Wy a0

i 6+1
J 6+1 1\ (i-1)
T u;(—l)” ( u ) (1-a)" M (rnmk)( +A(u-1)).
The recurrence relation in equation (2.7) is derived singlyewriting the above equation.

By differentiating both sides of equation (2.7) with resp®ead and then setting= 0, we obtain the recurrence relations
for single moments afjos from exponential-truncated negative binomial distribatin the form

E[X)(r,n,mk)] = E[X)(r—1,n,m,k)] + lE[Xj(r,n,m, k)]

%

i 6+1
oy 2,V ( 931) (1-a)* Elp(X(rnmK), (210

where @(x) = xI e A U=1x
Remark 2.1: Puttingm=0,k=1in (2.7) and (2.10), we can get the relations for marginaimaot generating functions
and moments of order statistics for exponential-truncaéggitive binomial distribution in the form

ot () ey pad) j (j-1)
(1 MO =M O+ M P
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“on — ) ii(-nu (6#) -

{tM (t+A(u— ))+jM§<{;1>(t+A(u—1))}
and

j j i 6+1

x(1- a)”’lE[fp(Xr;n)]-
Remark 2.2: Settingm= —1 andk > 1, in (2.7) and (2.10), relations fé&rth record values can be obtained as

t\ M) () (i-1)
(1_E) MU (O =M%, O+ M0

ekei <6+1) (1— )t

x{tMgi) (t+A(u—1))+ jM;;)l)(tH (u— 1))}

and
) ) ; 6+1
El(2)) B+ L) - 5 v (1) - etz
Fork=1 . . .
A-OM O =M | O+iM o
6+1
(o
x{tM§gU> (t+A(u=1)+ M V(t+A(u- 1))}
and . : 4
E[Xd(r)] = E[Xl_JJ(r_l)] + JE[Xl_JJ?r)]
6+1
5 3 (05 am @ Epoo)
Remark 2.3:

i) Putting® = 1 in (2.6) and (2.7), the results for marginal moment gemegatunctions ofgos are deduced for
Marshal-Olkin exponential distribution.

i) Settingf =1, a =2 in (2.6) and (2.7), we obtain the marginal moment genegatimctions ofgos for the
half-logistic distribution.

i) Whena — 1 in (2.6) and (2.7), we can get the results for marginal mdngenerating functions aofjos for the
exponential distribution.

iv) If 8 — 1 and 0< a < 2in (2.6) and (2.7), then we obtain relations for marginahmat generating functions gbs
for the exponential-Logarithmic distribution.

3 Relations for joint moment generating functions

For exponential-truncated negative binomial distribafithe joint moment generating functions ¥{r,n,m k) and
X(s,n,m,kK) is given as

MX(r,n,m,k) X(s,n,mk) (tlatZ / / Xty fX r.n,mk)X(s,n,mk) (X Y)dXdy
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On using (1.3) and binomial expansion, we have

Cs— r—1s-r—1 u v
Mx (r.nmk). X (snmk) (t1,t2) = (r—21)!(s—r—21)!(m+1)s2 % Z) '
« <r a 1) <S— I\’/— 1) /_Z etlx[F_(x)](S_r+“_v)(m+1)_1f(X)G(X)dX, (3.1)
where
0= [ EF )y 32

By settingz= F (y) in (3.2), we obtain
o (t2/A)(p)(P/6) (g (1— ae) @ [F(x]%vtd
(¥s

gl T
G(x)=(1-a)t pZOqZO plq! a® v+a)

On substituting the above expressiorGik) in (3.1), and simplifying the resulting equation, we get

(1—a)tit)/Acg 4
MX(r,n,m,k),X(sn,m,k) (tlatZ) = (r _ 1)| (S— r— 1)| (m+ 1)5

o 2 (t2/A)(p)(P/6)(q)(tr/A )1y (1/6) w)

g pZOquIZ) =0 p'gtitw!

X(i;ge)qw:g(_l)u(ral) B(%+n—r+u+% 1)

s—r—1
v (fs—r—1 k q
X VZO( 1) ( v )B(—m+1+n SHV+—— L 1) (3.3
On using relation (2.5) in (3.3), we get

(1—a)tit)/Acg 4
MX(r,n,m,k),X(sn,m,k) (tlatZ) = (r _ 1)| (S— r— 1)| (m+ 1)5

(t2/2)(p) (P/ ) () (ta/A) 1) (1/6) () (1—0{9)q+w
o0

p= Oqzo Zﬁw 0 p'gtiiw!

(i o+ S o o)

Which after simplification yields

Mx(r nmk) x(snmk) (t1,t2) = (1 — ar) 2/
(FMK) X (Sn,mK) Z qzo ;W O

(t2/2) () (P/0)(q)(te/A) 1) (1 /)y 1 — a®ya+w
8 p'gtitw! ( ab )
1

) Ma-1 (1+ %V) Mo—rs1 (1+ %) '

(3.4)

Special Cases
i) Puttingm =0, k =1 in (3.4), the explicit formula for joint moment generatifighctions of order statistics for the
exponential-truncated negative binomial distribution ba obtained as

1—-a (t1+t2) /)\n| © 0 t )\ p P
Mxr:nxsn(tlat2) # 2/ / )

(n—s)! pzoq;;;éo p'q'
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y (t/A)y(1/8)w) (1—09)Q+Wf(n—r+1+q+w)l'(n—s+1+q)
[w! at Frn+1+qg+w)l(n—r+1+q)

i) Settingm= —1in (3.4), we deduce the explicit expression for joint mobweEmerating functions &—th upper record
values for exponential-truncated negative binomial iigtion in the form

© (t2/A) () (P/6) () (ta/A) 1) (1/0) wy
Misoauiotaste) = poqzjz)wo plglwi

(1— ae)q+w (1—a)litt2)/A
af (1+$\/)r(1+%)s—r'

Making use of (2.1), we can derive the recurrence relationg®int moment generating functions gbs from (1.5).

Theorem 3.1.For the distribution given in (1.1) and for <r <s<n, n>2andk=1,2...

ZAYVI) (i)
(1 B %) MX(r,n,m,k)X(sn,m,k) (t1,t2) = MX(r,n,m,k),X(sfl,n,m,k) (t1,t2)

P 0+1
VIR u(6+1 u-1
FeMirnmixisnmy (t112) ~ g 3 (=) ( ALY

[t2M< (r>n mK)X (s,n,mKk) (t,to+A(u—1))

1
FIMED i (Lt F A (U 1))] (3.5)
Proof: Using (1.5), the joint moment generating functions(@f, n,m k) andX(s,n,m k) is given by

Csa
M (r.nmk) X(snmk) (1, t2) = —Dis—r=1)

< [ IFOImF 9k (F (91 09 (36)

where

X = [ ha(F ()  huF ()1 ()R (el
Solving the integral inl (x) by parts and substituting the resulting expression in (3vé)get

MX(r,n,m,k)X(s,n,m,k) (tlatZ) = MX(r,n,m,k)X(sfl,n,m,k) (tlatZ)

+Vs(r—1t)zcs—lr— //etlmzy ")

X G (F (X)) [hen(F (¥)) — hen((F ()%~ [F (y)]*dydx,
the constant of integration vanishes since the integrebinis a definite integral. On using the relation (2.1), we obtain

My (r.nmiox(snmk) (11,t2) = Mx(rnmkyx(s—1,n,mk) (t1,t2)

to b %, (9+1> u-1
+2\M tt) — 2§ (~1 1-q
v X(rnmkX(snmk) (11, t2) oy, u=§ (-1 u )¢ )

><MX(r,n,m,k)X(s,n,m,k) (t17t2+/\ (U— 1)) (3-7)
Differentiating both the sides of (3.7}imes with respect to, and thenj times with respect tt, we get

(i) _ D)
MX(r,n,m,k)X(s,n,m,k) (tl’tz) - MX(r,n,m,k)X(sfl,n,m,k) (tl’tz)

(@© 2015 NSP
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2\ 200.0) IFVIBEY
+%Mx(r,n,m,k)x(sn,m,k) (t1,t2) + %Mx(r,n,m,k)x(s,n,m,k) (t1,t2)

L 5 0+1 g (i)
_9_)/3 22(_1)U u (1-a) MX(r,n,mk)X(&nm,k) (t,t2+A(u—1))
U=

6+1
J 0+1 RIS
_evs;z(_l)u( u )(1_a)u My (rnmioxsnmi (112 +A (U=1)),

which, when rewritten gives the recurrence relation in).3.5

One can also note that Theorem 2.1 can be deduced from Th@&otdwy lettingt; tends to zero.

By differentiating both sides of equation (3.5) with redpteds, t, and then settingy = t, = 0, we obtain the recurrence
relations for product moments gbs from exponential-truncated negative binomial distribatin the form

E[X'(r,n,m,k)X) (s,n,m,k)] = E[X!(r,n,m,k)X) (s— 1,n,m k)]

LB (1, m ko Xi~2(s,n, m k)] — 9“(-1)“ (9“) (1-a)ut
ys ) ) 7 7 ) 7 eys u; u

xE[@(X(r,n,m k)X (s,n,m,Kk))], (3.8)

where
Px.y) =Xyl ~te MUY,

Remark 3.1 Puttingm= 0,k =1 in (3.5) and (3.8), we obtain the recurrence relations dartjmoment generating
functions and single moments of order statistics for exptinktruncated negative binomial distribution as

b (i) (N)
(1_ m) Iler,s:n (tl,tz) - MX’(,S—l:n (tlatZ)

i . 0+1
J (i.i-1) o1 _qu(0+1
s e (t1,t2) B(n—s+1) u;( b ( u )

x (1= 0) ML) (1, + A (u= 1)+ ML Vit A u-1))]

and

6+1
‘m 2 (-1 ( 931) (1—a) " *E[@(Xsn)].

Remark 3.2 Substitutingn= —1 andk > 1, in (3.5) and (3.8), we get recurrence relation for jointmemt generating
functions and product momentslof-th upper record values for exponential-truncated negativemial distribution.

Remark 3.3:
i) Putting @ =1 in (3.4) and (3.5), the joint moment generating functigos are deduced for Marshall-Olkin
exponential distribution.
ii) Settingf =1, a =2 in (3.4) and (3.5), we obtain the relations for joint momgenerating functions ajos for the
half-logistic distribution.
i) Whena — 1 in (3.4) and (3.5), we can get the relations for joint mongarterating functions of for the exponential
distribution.
iv) If 8 — 1 and 0< a < 2in (3.4) and (3.5), we can get the relations for joint mongarierating functions ajos for
the exponential distribution.
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4 Characterization

LetX(r,n,mKk),r =1,2 ... nbegos, then from a continuous population witd f F(x) andpdf f(x), then the conditional
pdf of X(s,n,m, k) givenX(r,n,mKk) =x, 1 <r <s<n,inview of (1.4) and (1.5), is

Cs1
fx(snmkx(r.nmi) (YIX) = [T

[hm(F(¥)) — hm(F ()]> " HF(y)]s*
X FoPt f(y). x<y (4.1)

Theorem 4.1: Let X be a non-negative random variable having an absolutelyraomis distribution functiof (x) with
F(0) =0and O0< F(x) < 1 forallx> 0, then

2 2 (t/A)(p(P/6)q
EetX(s,n,mk) X k _ —(1— t/A P
XM = = (1o 3 3 S
1_{1—(1—q)e -0 aF (Yt 4.2
1-{1-(1-a)e™) ]Dl(ﬁﬁq)’ (42)
if and only if
0

F(x) = {1-(1-a)e?}9-1, x>0, a,6>0and A >0

(1-a%)

Proof. From (4.1), we have

E[etX(smm,k) |X(r7 n,m, k) = ] = (S— r— 1)!CC:S:11m_|_ 1)3471
° F(y) ™51 F(y)\ %1 f(y)
></ ¢/[1- (E(Y)) } (E(Y) Fog (4.3)
By settingu = EE from (1.2) in (4.3), we obtain

X)

1-a)/Ac,
E[etx(Smmvk) |X(r, n,m, k) = ] = (S— r —( 1)!Car)—1(rcn:s+ll)srl

o Tl CRl R
1
X/O uyS+q—1(1_um+1)s—r_1du' (4'4)

Again by setting = u™? in (4.4) and simplifying the resulting expression, we detive relation given in (4.2).
To prove sufficient part, we have from (4.1) and (4.2)

(s—r— 1)!C?rsll(m+ nsrt /X°° R O™ = (O™

X [F(Y)]% (y)dy = [F(]%+1Hr (), (4.5)

uhere © YA pP/Og

He(X) = (1— )/ PPl (1 (1—a)e o (L),

W=t s S U1 {1-(1-a)e ™} ﬂ(yrﬂ-m)
Differentiating (4.5) both sides with respecttand rearranging the terms, we get

Cs- 1[ YI(E mH-11s—-r—2
e A s [ F ™ (Fly) ™
(@© 2015 NSP
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x[F(y)]%H(y)dy = H{(})[F (] — - 1Hr () [F ()27 (x)
or

— Ve aHr 1 0O [F ()27 (x)
= H{(X)[F ()] %42 + pyaHr () [F (0171 (x).
Therefore,
f(x) H; (%)

FOO  Wra[Hra() —He(0)]
(1—a)ABe M1 — (1—a)e P (6+D)
{1-(1—a)e?x}-0—1]

which proves that

- af i
F(x):(l_ag)[{l—(l—a)e M=6_1], x>0, a,6>0and A >0

Remark 4.1. Form= 0,k =1 andm= —1, k=1, we obtain the characterization results of the exponktmtiacated
negative binomial distribution based on order statistits i@cord values, respectively.

5 Conclusions

In this study some explicit expressions and recurrencéioakafor marginal and joint moment generating functions of
gosfrom the exponential-truncated negative binomial disttitn have been established. Further, conditional exfienta
of gos has been utilized to obtain a characterization of the expiaeruncated negative binomial distribution.

Acknowledgment

The author is grateful to the learned referees for givingahle comments that led to an improvement in the presentatio
of the study.

References

[1]Ahsanullah, M. and Ragab, M.Z., Recurrence relationsttie moment generating functions of record values from
Pareto and Gumble distribution§och. Model. Appl., 2 (1999), 35-48.

[2]Al-Hussaini E.K., Ahmad, A.A. and Al-Kashif, M.A., Rectence relations for moment and conditional moment
generating functions of generalized order statistidgfrika, 61 (2005), 199-220.

[3]Al-Hussaini E.K., Ahmad, A.A. and Al-Kashif, M.A., Recrence relations for joint moment generating functions of
generalized order statistics based on mixed populatio8tat. Theory Appl., 6 (2007), 134-155.

[4]Kamps, U., A concept of generalized Order Statistic§at. Plann. Inference, 48(1995), 1-23.

[5]Kamps, U. and Cramer, E., On distribution of generaliaeder statistics Statistics, 35 (2001), 269-280.

[6]Khan, R.U., Zia, B. and Athar, H., On moment generatingdtions of generalized order statistics from Gompertz
distribution and its characterizatiod, Sat. Theory Appl., 9 (2010), 363-373.

[7]Kulshrestha A., Khan, R.U. and Kumar, D., On moment gatieg functions of generalized order statistics from
Erlang-truncated exponential distributio®pen J. Statist., 2 (2013), 557-564.

[8]Kumar, D., Recurrence relations for marginal and joinbment generating functions of generalized logistic
distribution based ok—th lower record values and its characterizati®npbStats Fouram, 5 (2012), 47-53.

[9]Kumar, D., Relations for marginal and joint moment geatigrg functions of Marshall-Olkin extended logistic
distribution based on lower generalized order atistics @ratacterization,Amer. J. Math. Manag. <ci., 32 (2013),
19-39.

[10]Kumar, D., On moment generating function of generaliaeder statistics from extended type Il generalized Lagist
distribution, J. Sat. Theory Appl., 13 (2014), 135-150.

[11]Nadarajah, S., Jayakumar, K. and Ristic, M.M., A new ifgrof lifetime models, J. Satist. Comp. Smul., 83 (2013),
1389-1404.

(@© 2015 NSP
Natural Sciences Publishing Cor.



J. Stat. Appl. Pro3, No. 3, 413-423 (2015)www.naturalspublishing.com/Journals.asp NS P 423

[12]Ragab, M.Z. and Ahsanullah, M. , Relations for margiaatl joint moment generating functions of record values
from power function distribution,. Appl. Satist. ci., 10 (2000), 27-36.

[13]rRagab, M.Z. and Ahsanullah, M., On moment generatingtion of records from extreme value distributidegkistan
J. Satist., 19 (2003), 1-13.

[14]Saran, J. and Pandey, A., Recurrence relations for imelrgnd joint moment generating functions of generalized
order statistics from power function distributiometron, LXI (2003), 27-33.

[15]Saran, J. and Pandey, A., Recurrence relations forimergnd joint moment generating functions of dual geneeali
order statistics from power function distributioRak. J. Statist., 28 (2012), 231-238.

[16]Tahmashi, R. and Rezaei, S., A two-parameter lifetingribution with decreasing failure rateComputational
Satistics and Data Analysis, 52 (2008), 3889-3901.

(@© 2015 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

	Introduction
	Relations for marginal moment generating functions
	Relations for joint moment generating functions
	Characterization
	 Conclusions

