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SOME PROPERTIES OF INFLATED 
BINOMIAL DISTRIBUTION 

BY 

LUCJA SOBICH AND DOMINIK SZYNAL 

1. Introduction. The role of binomial distribution in the probability theory and 
its applications is well known. Recently M. P. Singh [4] has been discussing the so-
called inflated binomial distribution. This distribution was introduced for situations 
which are described by simple binomial except for zero cell which is inflated, that 
is, there more observations than can be expected on the basis of simple binomial. 
The investigation of this inflated binomial distribution seems to be useful. 

The aim of this note is to give the distribution of sums of random variables in the 
case of inflated binomial distribution. The result which was obtained in [1] and [2] 
is a particular case of our results. 

The random variable X is said to have the inflated binomial distribution with 
parameters A,/?, N, if 

(l-X+XqN for x = 0, 
(1) p(x;A,p,iV) = P[X = x] = 

\^jPxqN-x for x = l , 2 , . . . , i V , 

where 0<A<;1, 0<p<l,p+q=l. 

2. Distribution of the sums. It is well known that the sum of the independent 
and identically distributed random variables having the binomial probability 
function is also binomially distributed. In the case of the independent random vari­
ables having the inflated binomial distribution the case is different. 

THEOREM 1. IfXl9X2,...,Xm are the independent random variables having the 
same inflated binomial distribution (1), andifZ=X1+X2+- • -+Xm9 then 

(2) P[Z = z] = 
( ( l - a + V r for z = 0, 

JX\\-Xr-^^yqNi-' for z = 1, 2, . . . , Nm. 

Proof. It is easy to verify that characteristic function of (2) is given by 

<Pz(t) = U-l+Kpe^q)"]™. 

Using the inversion formula for characteristic functions, we obtain for z=0 

P[Z = 0] = [l-X(l-qN)]m, 
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and for 2T= 1, 2 , . . . , Nm 

m / ... \ / \T:\ 

P[Z = z] =2À\l-À)m-jh)(NJ\pzq^ 

H. J. Malik [2] and J. C. Ahuja [1] have investigated distribution of the sum of 
truncated binomial variâtes. One can observe that the probability function of 
truncated at the point 0 inflated binomial distribution 

o*- O"-P[X = x] = — — - = —~ ^— for x = 1, 2, . . . , N 
l-(\-MqN) l-qN 

is the same as the probability function of truncated simple binomial distribution. 
Hence, the distribution of their sums is as given in [1]. 

Now, we are going to discuss the distribution of the sum of the sums of truncated 
inflated binomial variâtes. 

THEOREM 2. Let Zl9Z2, . . • ,Zn be n independent and identically distributed 
random variables having probability function 

p(z; I p, N, m) =f^l-lr-i[tj)[NJ)pzqNi-z/(l-[l-Kl-qN)]m) 

for z= 1, 2, . . . , Nm, where 0<A< 1, 0<p< 1 ,p+q= 1 with N as a positive integer 
number. If Y=Z1+Z2+- * '+Zn, then the probability function of the random variable 
Y is given by 

n mr 
r,N\im\—n^ (3) P[Y = y] = { l - [ l - l ( l - O r } - " 2 2 {-i)n-rX\\-X)mr-s 

r=l *=1 

x [ i -^- g*)]-<- ' ( ; ) (™ r )^ s )pv-

for y = n,n + l, . . ., Nmn 
and 0 otherwise. 

Proof. Since, the characteristic function of the random variables Zi9 i= 1,2,. . . , 
n is given by 

vzt(.t) = If'ÏW -4>m-J'(7) ( ̂ )PV V ) - Z / ( I - [i -A(i-^)]m) 

= {[l-2.+l(peii+q)Nr-[l-l(l-qN)]m}l(l-[l-l(l-qN)]m) 

so, by means of the formula <Pr(t)=[q>z(t)]
n, we have 

(4) <pT(t) = {i-[i-A(i-^)rr« • {[i_^+A(pe«+«)w]»-[i-A(i-«")r}-. 
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By (4) and the inversion formula for characteristic functions, we obtain 

P[Y = y] = { i _ [ i _ ^ i _ ^ ) r } - » -lim-i r e - * ( " i ( - i r - ( " ) 

x [l-l+À(peit+q)N]mr[l-l(l-qN)]min-r) dt 
n mr 

= {i-[i-Ki-qN)]m}~nI 2(-1)n _ rAi->ir r~5 

r=l s=l 

for y=n, n+1, . . . , Nmn and 0 otherwise. 
It may be easily seen that the distribution function of y is obtained as 

Nmn n mr 

(5) F(y) = 1 - 1 { l - [ l -^ ( l -^ ) ] m }- n 2 2( - l ) n _ r ^( l -^ m r _ s 

x=v+l r = l s=l 

n mr 

x [ l - ^ l - ^ r ( ^ ( ^ ( ^ T p ( y + l , tfs-,0, 

where TP(y+1, Ns—y) is the incomplete beta function tabulated by K. Pearson [4]. 
For m—\ and A=l the distribution (3) is identically the same as (6) in [1], and 

the distribution function (5) is the same as (7) there. 
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