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6.2 Noncentral hypergeometric distribution: 

There are several ways to derive the univariate noncentral hypergeometric 
distribution.  
 
Source 1 
The noncentral hypergeometric distribution with odd ratio 흋 is an exponentially 
weighted version of the central hypergeometric distribution. Let 풀 has a noncentral 
hypergeometric distribution. Then,  
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and  

풂 = 풎풂풙(ퟎ, 풔ퟏ − 풎ퟐ) ≤ 풚 ≤ 풎풊풏(풎ퟏ, 풔ퟏ) = 풃. 
The distribution arises in the exponentially weighted sampling scheme in which each 

of the 
풎ퟏ + 풎ퟐ

풎ퟏ
 possible samples is weighted proportionally to 흋풚. We denote  

풀~푯(풎, 풔, 흋) 풐풓 풀~푯(풔, 풎, 흋), 
where 

풎 = (풎ퟏ, 풎ퟐ), 풔 = (풔ퟏ, 풔ퟐ), 풔ퟏ + 풔ퟐ = 풎ퟏ + 풎ퟐ. 
Note that  

푯(풎, 풔, ퟏ) = 푯(풎, 풔) 
is the central hypergeometric distribution. 
 
Source 2: 
Let 풀ퟏ~푩(풎ퟏ, 흅ퟏ), 풀ퟐ~푩(풎ퟐ, 흅ퟐ) are independent and  
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Then, the conditional distribution of 풀ퟏ  given 풀ퟏ + 풀ퟐ = 풔ퟏ  is the noncentral 
hypergeometric distribution 푯(풎, 풔, 흋).     
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The distribution of 풀~푯(풎, 풔, 흋) is  

풇(풚|흋) ∝ 풆풙풑 풍풐품
흋풚

푷ퟎ(흋) = 풆풙풑{풚 ∙ 풍풐품(흋) − 풍풐품[푷ퟎ(흋)]}. 

 


