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1 INTRODUCTION where pje(0,1);5=12,..;i=1,2,..;k=01,...

In recent times, Poisson approximation problem for

random sums of discrete random variables has at-

tracted the attention of mathematicians. Several

interesting results can be found in Yannaros

n
Let Wy=% Xj and U, be a Poisson random vari-

able with mean

(1991), Vellaisamy and Upadhye (2009), n ]

Kongudomthrap and Chaidee (2012), Teerapabo- In=E(Wn)=X (1-pi)pj

larn (2013a), Teerapabolarn (2014), Tran Loc I=1

Hung and Le Truong Giang (2014), Tran Loc Hung In addition, throughout this paper, dty is denoted

and Le Truong Giang (2016a, 2016b), and Le Tru-

ong Giang and Trinh Huu Nghiem (2017). a probability distance of total variation, defined by

Let X1,X»7,... be a sequence of independent nega-
tive-binomial random variables with probabilities

drv (X.Y)=sup|P(XeA)-P(YeA)
A

) where ACZ,.

k 1
P(Xi=k)=Cr i 4 (-Pi)" Py
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A uniform bound and a non-uniform bound for the
distance between the distribution functions of W,
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and U 5, were presented in Tran Loc Hung and Le
Truong Giang (2016a) as follows:

n . _ _ _ 1-pj
drv (Wn U2, )<_zlmm{zn Hame 0 Ja(2-pi)pi -pf }T"' (0.1)
1= |
and
PR =)-p(0U 1 v <L min| 1P g [0 02
n n iz (wo)pim M i

where wpeZ,={0,12,.. }.

N
Consider the sum Wn=3 Xj, where N is a non-
i=1
negative integer valued random variable and inde-
pendent of the X;j's. The sum is called random

sums of independent negative -binomial random

N 2 |- =
dry (WNUZ) < min {1\5} E|AN 7]

g fi(1-pj)?

variables. Let U7 be a Poisson random variable

_ _ N

with  1=E(Ay), where  IN=3 §(1-pj).
i=1

Teerapabolarn (2014) gave a uniform bound for the

distance between the distribution functions of Wy
and Uy as follows:

(0.3)
Pi

N n(l—pi)z}E i=1

+minsE| X
i=L P

In this paper, some of the bounds on Poisson ap-
proximation for random sums of independent nega-
tive-binomial random variables with mean

N

A=E(AN), Where AN=Y (1-pj )pi_l , are present-
i=1

ed in Section 2.

2 MAIN RESULTS

The following lemma is necessary to prove the
main result, which is directly obtained from Bar-
bour et al. (1992).

Lemma 2.1. Let Uy, and U, denote a Poisson

random variable with mean Ay and A, respec-
tively. Then, for AcZ,, the total variation distance

N _a= AN
> min I-e
i=1 AN

_ 2
+min {1\/;} E|in 4.

Proof. Applying the result in Tran Loc Hung and
Le Truong Giang (2016a), the following inequality
is satisfied

fi(1-pj ) p; L

dry (WN,Ul)sE[
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1- Piri

\IZ/TNE

between the distributions of Uy and U, satis-
fies the following inequality:

. 2
drv (UAN ,Uﬂ)<m|n{1,\/;}EﬂN -4 (0.4)

The following theorems present non-uniform and
uniform bounds for the distance between the distri-
bution functions of Wy and U, , which are the

expected results.

2.1 A uniform bound on Poisson
approximation for random sums of independent
negative-binomial random variables

Theorem 2.1. For AcZ,,

}(1— Pi) pi‘l]

(0.5)



Can Tho University Journal of Science

drv (Wn Y, )sg min{ﬂﬁ 1(1—9_’1“ )ri (1-pj )pi_l,l— pir'
=

1

From the triangular inequality, combining (1.4) and
(1.6), it follows the fact that

[e0)
dry (WNUz)= £ P(N=n)dry (WqUyz)
n-1
o]
< le( N :“)[dTV (Wn U 2o}ty (Uz, ’Uﬂ)}
n=

a0
= le( N=n)dry (Wn Yin )+dTv (U AN ,U,1)
n=

g - (1—'9%” )"l (1-pi)
i=1

< OZO P(N=n)
n=1

. 2
1,.— tE|AN -4
+m|n{ , /ie} |AN -4

> b
sE[_Zlmin{/lﬁl(ye—ﬁN )ﬁ(l— pi)pi_l,l— ol }1I0|]
1=

pi
: 2
+min {1, /M} E|in-4|.
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1-pi
o (0.6)

Remark 2.1. The result of (1.5) is interesting be-

N
cause of considering An=Y rj(1- pi)pi_l instead of
i=1

_ N

AN=Z fi(1-pj) as in Teerapabolarn (2014). It is
i=1

easily seen that the (1.1) is a special case of the

(1.5) when N=neZ, is fixed.

Corollary 2.1. For n=ry=..=m=1, then

N
o )= S ol e s focn e o

. 2
+min {1,\/7:} E‘AN —/I‘.

Remark 2.2. The result (1.7) is a Poisson approx-
imation for the random sums of independent geo-
metric random variables, which is introduced in
Teerapabolarn (2013a).

2.2 A non-uniform bound on Poisson
approximation for random sums of independent
negative-binomial random variables

Thls finishes the proofl Theorem 2.2. For VVO€Z+_ , we haVe
|PW <wp)-P(U 4<wp)| < min 22 min 1\F E|An -1
wo+L’ \ed
(0.8)
N N
~1f A Jh(-pi) Lo -l
El 4 N1 = T pd H(1-pi) i |
+ [N (e )Elmm{Pi(WOﬂ)’ P; }( Pl)P. J
Proof. Applying the corresponding results in Tran
Loc Hung and Le Truong Giang (2016a) and
Teerapabolarn (2013a) yields
kKe=An| edn_q n D o
Afe | _efn -{n(l Pi) , 5 |1-pi
PWp<wg)- > < 2. min 1-p; (0.9)
T G K 3 Laites)” ] p
and
[P(U1y <w0)-P(U 2 2w)<min 2% min 1\/z Elan -4 (0.10)
N wp+1' Ned

Combining (1.9) and (1.10) gives
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a0
|P(Wn <wp )-P(U z<wp )| < ZO P(N=n)|P(Wn<wp)-P(U z<wp)|
n=

SEO P(N =n)H P(Wn=wo)~P(U 1, <wo |[+|P(U 2, <wo }-P(U ﬂswo)u

o0
< 3 P(N=n)p(p<vo)-P(u 1 <)
n=

+‘P(U/1N SWO)—P(UASWO )‘

A .
© efnan [ h(1-pi) . nliop
<Y P(N=n)——=73 min 1-p!
n=0 (N=n) i {Pi(Woﬂ) " i

+min{u,min{1, lz}EﬂN —/1}
wo+1 et

ﬁE(iN _1(e’1N —1)IT1min{'i(l_F’i)),1— pj! }(1— bi) pi_lj

pj(wp+1
+ min{ 24 ,min{l, ’Z}EAN —/1}.
wo+1 eA

The proof is completed. Corollary 2.2. For n=ry=.=r=1, then

Remark 2.3. It is easily to check that the (1.2) is a
special case of the (1.8) when N=neZ, is fixed.

|P(W <wp)-P(U1<wp )| < min {V\Z/il,min{l,\/g}ElN —/1}

) (0.11)
N o
‘E AN‘l(e‘N —1)2 min{ ()
it Lpiwo)) i
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