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Formally…
Let 𝑋 be the number of flips needed, 𝑌 be the flips after the second.

 ℙ 𝑌 = 𝑘 𝑋 ≥ 3) =?

…

Which is 𝑝௑(𝑘).

Poisson Distribution
 𝑋~Poi(𝜆)

Let 𝜆 be the average number of incidents in a time interval. 
 𝑋 is the number of incidents seen in a particular interval.
Support ℕ

𝑝௑ 𝑘 =
ఒೖ௘షഊ

௞!
(for 𝑘 ∈ ℕ)

𝐹௑ 𝑘 = 𝑒ିఒ ∑
ఒ೔

௜!

⌊௞⌋
௜ୀ଴

 𝔼 𝑋 = 𝜆

 Var 𝑋 = 𝜆
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Try it
More generally, run independent trials with probability 𝑝. How many 
trials do you need for 𝑟 successes?

What’s the pmf? 
What’s the expectation and variance (hint: linearity)

Scenario: Hypergeometric
You have an urn with 𝑁 balls, of which 𝐾 are purple. You are going to 
draw balls out of the urn without replacement.
If you draw out 𝑛 balls, what is the probability you see 𝑘 purple ones?


