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µ is the mean, σ2 is the variance, M(t) = E[etX ] is the moment generating function.

Binomial (2 parameters, p ∈ [0, 1] and positive integer n) :

P (X = k) =

(

n

k

)

pk (1 − p)n−k, k = 0, 1, 2, . . . , n

µ = np, σ2 = np(1 − p), M(t) = (pet + 1 − p)n

Geometric (1 parameter p ∈ (0, 1]) :

P (X = k) = p(1 − p)k−1, k = 1, 2, . . .

µ =
1

p
, σ2 =

1 − p

p2
, M(t) =

pet

1 − (1 − p)et

Poisson (1 parameter λ > 0) :

P (X = k) =
e−λλk

k!
, k = 0, 1, 2, . . . µ = λ, σ2 = λ, M(t) = exp(λ(et − 1))

Negative binomial (2 parameters, p ∈ [0, 1] and positive integer n) :

P (X = k) =

(

k − 1

n − 1

)

pn (1 − p)k−n, k = n, n + 1, n + 2, . . .

µ =
n

p
, σ2 =

n(1 − p)

p2
, M(t) =

[

pet

1 − (1 − p)et

]n

Exponential (1 parameter, λ > 0) :

f(x) = λe−λx, x ≥ 0, µ =
1

λ
, σ2 =

1

λ2
, M(t) =

λ

λ − t

Normal (2 parameters, µ and σ2 > 0) :

f(x) =
1

σ
√

2π
exp

(

−
(x − µ)2

2σ2

)

, M(t) = exp(µt +
1

2
σ2t2)

The standard normal is the special case of µ = 0, σ = 1.

Gamma (2 parameters, λ > 0, w > 0):

f(x) =
λw

Γ(w)
xw−1e−λx, x ≥ 0

µ =
w

λ
, σ2 =

w

λ2
, M(t) =

(

λ

λ − t

)w

Uniform on [a, b]:

f(x) =
1

b − a
, a ≤ x ≤ 1, µ =

a + b

2
, σ2 =

(b − a)2

12
, MX(t) =

etb − eta

t(b − a)


