
I
Negative Binomial
Random Variable I
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

𝑟 = 2
𝑝 = 0.1
𝐸[𝑋] = ?
𝑉𝑎𝑟[𝑋] = ?
𝜎𝑋 = ?



I
Negative Binomial
Random Variable I
𝑟 = 2
𝑝 = 0.1
𝐸[𝑋] = ?
𝑉𝑎𝑟[𝑋] = ?
𝜎𝑋 = ?

𝐸[𝑋] = 𝑟
𝑝 = 2

0.1 = 20

Var[𝑋] = 𝑟 (1−𝑝)
𝑝2

Var[𝑋] = 2⋅0.9
0.12

Var[𝑋] = 1.8
0.01

Var[𝑋] = 180

𝜎𝑋 = √Var[𝑋] = √180 ≈ 13.416


