
Distributions

• Bernoulli Random Variable X ∼ B(p) has probability mass function

pX(1) = p and pX(0) = 1− p , where 0 ≤ p ≤ 1,

E[X] = p and var(X) = p(1− p).

• Binomial Distribution Sn ∼ B(n, p), has probability mass function

P (Sn = k) = pSn(k) =

(
n

k

)
pk(1− p)n−k for k = 0, 1, . . . , n,

E[Sn] = np and var(Sn) = np(1− p).

• Geometric Distribution X ∼ G(p), has probability mass function

pX(k) = p(1− p)k−1 for k = 1, 2, . . . ,

E[X] =
1

p
and var(X) =

1− p

p2
.

• Poisson Distribution X ∼ P (λ), has probability mass function

pX(k) = e−λ λk

k!
for k = 0, 1, 2, . . . ,

E[X] = λ and var(X) = λ.

• Normal Distribution X ∼ N(µ, σ) has density function

fX(x) =
1

σ
√

2π
e−

(x−µ)2

2σ2 for −∞ < x < ∞,

E[X] = µ and var(X) = σ2

• Uniform Distribution X ∼ U(a, b) has density function

fX(x) =

{
1

b−a
for x ∈ (a, b)

0 otherwise
,

E[X] =
a + b

2
and var(X) =

(b− a)2
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• Exponential Distribution X ∼ exp(λ) has density function

fX(x) =

{
λe−λx for x ≥ 0

0 otherwise
,

E[X] =
1

λ
and var(X) =

1

λ2

1


