
• X has the normal distribution with mean µ and standard deviation σ > 0 if the probability density
function of X is

fX(x) =
1

σ
√

2π
e−(x−µ)2/2σ2

for all x.

• X has the gamma distribution with parameters α > 0, β > 0 if the probability density function of X
is

fX(x) =
xα−1e−x/β

βαΓ(α)

when x ≥ 0 and 0 otherwise.

• X has the beta distribution with parameters α > 0, β > 0 if the probability density function of X is

fX(x) =
xα−1(1− x)β−1

B(α, β)

when 0 ≤ x ≤ 1 and 0 otherwise.

B(α, β) =
Γ(α)Γ(β)

Γ(α+ β)

• X has the Poisson distribution with parameter λ if the probability mass function of X is

pX(k) =
λke−λ

k!

when k = 0, 1, 2, . . ..

• The moment generating function of a Uniform random variable on the interval [a, b] is

etb − eta

t(b− a)

• The moment generating function of a Normal random variable with mean µ and standard deviation
σ > 0 is

eµt+t
2σ2/2

• The moment generating function of a gamma random variable with parameters α > 0, β > 0 is

(1− βt)−α

• The moment generating function of a Binomial random variable with parameters n > 0, 0 ≤ p ≤ 1 is

(pet − 1− p)n

• The moment generating function of a Geometric random variable with parameters 0 ≤ p ≤ 1 is

pet

1− (1− p)et

• The moment generating function of a Poisson random variable with parameters 0 ≤ λ is

eλ(e
t−1)


