
Theorem For X ∼ Pascal(n, p), as n → ∞, X ∼ Poisson(λ).

Proof [UNDER CONSTRUCTION!] Let X ∼ Pascal(n, p) with probability mass function
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As n → ∞,
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So the probability mass function in the limit as n → ∞ is

lim
n→∞

f(x) = lim
n→∞

(n+ x− 1)!

(n− 1)!(λ+ n)x
·

(

λx

x!

)

·

1

(1 + λ/n)n
=

λx

x!
e−λ,

which is the probability mass function of the Poisson distribution.
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