
K
Negative Binomial
Random Variable K
𝑝 = 0.5
𝑟 = 2
𝑛 = 3
𝑃(𝑋 = 𝑛) = (𝑛−1

𝑟−1)𝑝𝑟(1 − 𝑝)𝑛−𝑟

𝑃(𝑋 = 3) = ?

𝑃(𝑋 = 3) = (3−1
2−1)(0.5)2(0.5)3−2

𝑃(𝑋 = 3) = (2
1)(0.5)3

𝑃(𝑋 = 3) = 2 × 0.125
𝑃(𝑋 = 3) = 0.25



K
Negative Binomial
Random Variable K
𝑟 = 2
𝑝 = 0.4
𝑃𝑀𝐹 = ?
mode(𝑋) = ?

𝑃(𝑋 = 𝑛) = (𝑛−1
2−1) 𝑝2 (1 − 𝑝)𝑛−2

𝑃(𝑋 = 𝑛) = (𝑛 − 1) (0.4)2 (0.6)𝑛−2, 𝑛 = 2, 3, 4,…

𝑃(𝑋 = 2) = 1 ⋅ 0.42 ⋅ 0.60 = 0.16

𝑃(𝑋 = 3) = 2 ⋅ 0.42 ⋅ 0.61 = 0.192

𝑃(𝑋 = 4) = 3 ⋅ 0.42 ⋅ 0.62 ≈ 0.1728

mode(𝑋) = 𝑟 + ⌊ (𝑟−1)(1−𝑝)
𝑝 ⌋

mode(𝑋) = 2 + 1 = 3


