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ABSTRACT 

 

 Negative moments of certain discrete probability distributions in terms of 
hypergeometric power series functions are obtained.  
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1. INTRODUCTION 
 

 Recently negative moments have been studied by Roohi (2003) who obtained 
negative moments of some discrete distributions in terms of hypergeometric series 
functions. In this paper we have extended her work by considering further discrete 
probability distributions and expressed the moments in terms of newly defined 
generalized hypergeometric series function. 
  

2. NEGATIVE MOMENTS OF SOME DISCRETE DISTRIBUTIONS 
 
Theorem 2.1  
 

 Let X be a geometric-compound random variable, with parameters α  and β  having 
probability mass function (pmf)  
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 The negative moment of thk  order is given by 
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Proof: 
 

 Since X is a geometric-compound random variable with parameters α  and β  then  
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is a generalized hypergeometric series function with usual conditions (Ahmad, 2008). 
 

 If 1,k = then p q p qH F= . 
 

 If 2,k = then p qH  is 2 2 1 1 2 2 1 1 2 2, , , ,..., , ; , , , ,..., , ;p q p p q qF a a a a a a b b b b b b z⎡ ⎤⎣ ⎦ , 
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 If 1,k = then negative moment is  
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Theorem 2.2 
 

 Let X be a beta-binomial random variable with parametersα , 0α > ,β  , 0β >  and 
pmf 
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then the negative moment of  thk order is given by 
 



Masood Anwar and Munir Ahmad 137

  [ ]0
3 2( ) ( , ), , ; ( 1, ), 1;1k

k
P

E X A H A k n A k n
A

−+ = α − + − −β+ , 0A > ,   (2.4) 
 

where 0
( ) ( )( 0)

( )
nP P X

n
Γ α +β Γ +β

= = =
ΓβΓ +α +β

. 

 

Proof: 
 

 Suppose X is a beta-binomial random variable with parameters α  and β  then  
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 If 1,k = then negative moment is  
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Theorem 2.3 
 

 Let X be a hypergeometric random variable, with parameters a, 0a > , b, 0b >  and 
pmf 
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then the negative moment of  thk order is given by 
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Proof: 
 

 Suppose X is a hypergeometric random variable with parameters a and b then  
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 If 1,k = then negative moment is  
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Theorem 2.4 
 

 Let X be a Waring random variable, with parameters a, 2a ≥ , ,c c a> and pmf 
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then the negative moment of thk order is given by 
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Proof: 
 

 Suppose X is a Waring random variable with parameters a and c then  
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 If 1,k = then negative moment is  
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Corollary 2.1 
 

 If 1a = , the Waring function reduces to Yule probability function and Waring results 
holds for Yule function. 
 
Theorem 2.5 
 

 Let X be a random variable having Poisson-binomial distribution with parameters  
n and ,0 1p p≤ ≤ , , 0a a >  and pmf  
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 The negative moment of thk order is given by 
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Proof: 
 

 Suppose X is a Poisson-binomial random variable and negative moment of first order 
is given by 
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If 1,k = then negative moment is  
 

  1
2 1

0
( ) (1 ) ( ,1), ; ( 1,1);

! 1

a m
nm

m

e a pE X A p H A nm A
A m p

− ∞
−

=

⎛ ⎞−
+ = − − +⎜ ⎟−⎝ ⎠

∑ . 

 
 



On negative moments of certain discrete distributions 140

Corollary 2.2 
 

 Let X be a random variable having Hermite distribution with parameters ,0 1p p≤ ≤  
and a, 0a > , having pmf 
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 The negative moment of thk order is given by (2.10) when 2n = .  
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